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_+— Foreword . 
/ The Federal Government, through the Minerals Yearbook and its predeces- 

sor volumes, has reported annually on mineral industry activities for 98 - 
years. In the interest of expediting the release of minerals data, this edition of 
the Yearbook covers both 1978 and 1979. It discusses the performance of the . 
worldwide mineral industry during 1978 and 1979 and provides background  — | 

_ information to assist in interpreting developments during the years being | | 
_ reviewed. Content of the individual volumes follows: | | a : 

Volume I, Metals and Minerals, contains chapters on virtually all metallic 
_ and nonmetallic mineral commodities important to the U.S. economy. In _ 

addition, it includes a chapter on mining and quarrying trends. | 
Volume II, Area Reports: Domestic, contains chapters on the mineral oO 

industry of each of the 50 States, the US. island possessions in the Pacific - 
Ocean and the Caribbean Sea, and the Commonwealth of Puerto Rico. This 
volume also has a statisticalsummary. —_ —_ 
‘Volume III, Area Reports: International, contains the latest available 

mineral data on more than 130 foreign countries and discusses the importance 
: of minerals to the economies of these nations. Separate chapters review the | 

international minerals industry in general and its relationship to the world - 
economy and ocean minerals. oe | — : , : 

The Bureau of Mines continually strives to improve the value of its , | 
publications to its users. Therefore; the constructive comments and sugges- : | 
tions of readers of the Yearbook will be welcomed. . 

| Lindsay D. Norman,Director |





Acknowledgments | 
Volume I, Metals and Minerals, of the Minerals Yearbook presents data on | 

more than 90 nonfuel mineral commodities that were obtained as a result of . 
the mineral information gathering activities of the Bureau of Mines. __- Ce 

| The collection, compilation, and analysis of data on the domestic minerals . — 
industries were performed by the staffs of the Sections of Ferrous Metals, 
Nonferrous Metals, and Nonmetallic Minerals, Division of -Pro- 

duction/Consumption Data Collection and Interpretation. Statistical data 
were compiled from information supplied by mineral producers, processors, — 
and users in response to production and consumption canvasses, and their 

_ voluntary response is gratefully appreciated. The information obtained from : 
: _ individual firms by means of confidential surveys has been grouped to provide 

statistical aggregates. Data on individual firms are presented only if available , 
from published or other nonconfidential sources or when permission of the 
companies has been granted. Other material appearing in this volume was. 
obtained from the trade and technical press, industry contacts, and numerous 
other sources. . | 7 

Statistics on U.S. imports and exports, world production, and foreign 
| country trade were compiled in the Branch of Foreign Data. U:S. foreign trade : 

data were obtained from reports of the Bureau of the Census, U.S. Depart- | 

ment of Commerce. World production and international trade datacame from... 
numerous sources, including reports from the Foreign Service, U.S. Depart- | 
ment of State. : ot | | | | 

| _ The Branch of Publication Support Services, Division of Publication — | 
| _ provided general guidance on the preparation and coordination of the 

chapters in this volume and reviewed the manuscripts to insure statistical ; 
consistency among the tables, figures, and text, between this volume and — | 

other volumes, and between this edition and those of former years. | 
Acknowledgment is also particularly made of the splendid cooperation of | 

the business press, trade associations, scientific journals, international 
organizations, and other Federal agencies that supplied information. _ 

. The Bureau of Mines has been assisted in collecting mine production data 
and supporting information by numerous cooperating State agencies. These 
organizations are listed in the acknowledgments to Volume II. : 

| Albert E. Schreck, Editor-in-Chief 

Vv



,



— Contents 

| | | Page 
Foreword, by Lindsay D. Norman ____________--~-------- iii | 
Acknowledgments, by Albert E. Schreck. ____.___.____--.---~- Vv 
Mining and quarrying trends in the metal and nonmetal industries, _ 

by Franklin D. Cooper_____§___________------_------~ 1 
J pbrasive materials, by G. David Baskin ___$_. ___/_/________-_- 27 

Aluminum, by Horace F. Kurtz and Christine M. Moore ___._.___- 43 
Antimony, by T. John Rowland, Jr., and V. A. Cammarota, Jr. ___ ~~ 63 
Asbestos, by R. A. Clifton ____ _-_-_-__-___~____ ee 71 
Barite; by David E. Morse. ____.___________________~-~-~-- 85 

Y Bauxite and alumina, by Luke H. Baumgardner and Ruth A.Hough__ =—s-_-95 
. Beryllium, by Benjamin Petkof _._.______________------. 11l 
a Bismuth, by James F. Carlin, Jr., and Robert J. Bascle ___._.____-_ 115 

Boron, by Sandra T. Absalom_______________--___---_-. 119 
Bromine, by Sandra T. Absalom __________-_--_+---------- 131 | 

_ Cadmium, by John M. Lucas ___-___/___-~--_____---------~ 139 
Calcium and calcium compounds, by J. W. Pressler _________--~ 147 

| Cement, by James T. Dikeou ______________-------~-----~ | 153 
Chromium, by Norman A. Matthews and John L. Morning________ 193 - 

| Clays, by Sarkis G. Ampian______________________----- 207 
Cobalt, by Scott F. Sibley __.____________-____-__-------_ 249. | 

_/ Columbium and tantalum, by Thomas S. Jones______________. 259 | 
Copper, by James H. Jolly.__.______________--------_~ 271. 

_ Diatomite, by A. C. Meisinger ____.__________---__--_--_-_-- 313 © 
Feldspar, nepheline syenite, and aplite, by Michael J. Potter______. 317 | 

| / Ferroalloys, by Frederick J. Schottman _____________-___-=~ 327 
Fluorspar, by Dennis S. Kostick and Ronald J. DeFilippo________- 341 
Gallium, by Benjamin Petkof___________________---____. 359 | 
Gem stones, by G. David Baskin _____________-----------. 363 

\ Gold, by W. C. Butterman_________~-______----_-------~ 377 
Graphite, by Harold A. Taylor, Jr...__-_______-_--+--------~ 401 © 
Gypsum, by J. W. Pressler _._-_______________--------. 4ll 
Helium, by Russell J. Foster _____§_/______________---___ 423 

/ Iron ore, by E. C. Peterson and C. T. Collins ________________~ 433 

Iron oxide pigments, by Cynthia T. Collins_______________._. 457 
Iron and steel, by D. H. Desy ________________________-. 465 
Iron and steel scrap, by K. W. Palmer_____________________ 485 
Kyanite and related materials, by Michael J. Potter_______.___ 503 

_’ Lead, by John A. Rathjen and T. John Rowland___________.__-_ 507 

vii



Vill CONTENTS 

7 Page 
Lime, by J. W. Pressler _.__.___/__~»___/___________-----.. 539 

| Lithium, by Richard H. Singleton and James P. Searls ________-__ 551 
Magnesium, by Benjamin Petkof ____$_/._/_______._-~-___-.~— 559 

| Magnesium compounds, by Benjamin Petkof _______________~ 567 | 
| Manganese, by Gilbert L. DeHuff ____________. ~~~. 577 

Mercury, by Harold J. Drake________~________--------~-~~ 593 
7 Mica, by Alvin B. Zlobik_ ...§..-_-_____________-___._-_ 601 

Molybdenum, by John T. Kummer ______~_________-______ 615 
| | Nickel, by Norman A. Matthews______________-_--------— 629 

Nitrogen, by Russell J. Foster ______.____________--___— 643 
Peat, by Richard H. Singleton and James P. Searls..__...._.___— 655 

| Perlite, by A.C. Meisinger __._..§_-______________________ 6/1 
Phosphate rock, by W. F. Stowasser________-___----------- 677 
Platinum-group metals, by James H. Jolly______________..___ 699 

| Potash, by Richard H. Singleton and James P. Searls _......____ 713 
Pumice and volcanic cinder, by A.C. Meisinger____________-___ 729 

7 Rare-earth minerals and metals, by Christine M. Moore ________. 735 
_ Rhenium, by Larry J. Alverson _____________-_-_-_-------. 748 
Salt, by Russell J. Foster ~~~» -5 -§ /§ -§ 5 5 ee LLL 
Sand and gravel, by Valentin V. Tepordei ___________-_---_-_ 763 

a J ailicon, by Frederick J. Schottman and Peter H. Kuck __________ 793 
Silver, by Harold J. Drake ___________________________ 801 

a Slag—iron and steel, by Alvin B. Zlobik _-_-_________________ 821 
Sodium and sodium compounds, by Dennis S. Kostick ..____.-___. 835 
Stone, by Richard H. Singleton. ___$_$___________________. 843 

| | Sulfur and pyrites, by John E. Shelton _._._-§_-_-._____________ 877 
Talc and pyrophyllite, by Robert A. Clifton ____.____________ 899 | 
Thorium, by William S. Kirk. __..___________________~ 907 | 
Tin, by James F. Carlin, Jr., and Keith L. Harris_._....________. 915 
Titanium, by Langtry E. Lynd and Ruth A. Hough____________. 933 © 
Tungsten, by Philip T. Stafford _-__________-___-_--------~ 949 

_.. Uranium (Depleted), by William S. Kirk ___________-_--_----~-— . 965 
V Vanadium, by George A. Morgan ______________________. 969 | 

- Vermiculite, by A. C. Meisinger _._-____9~9-_~_____________ 977 
- Zinc, by V. Anthony Cammarota, Jr., John M. Lucas, and Barbara M. | 

Gorby ______~__~___ ~~~ Stsé*=0 8 
Zirconium and hafnium, by Langtry E. Lynd ________________ 1021 
Minor metals (arsenic, cesium and rubidium, germanium, indium, 

| radium, scandium, selenium, tellurium, thallium), by Staff, Section 
of Nonferrous Metals _____________~________________ 1033 

Minor nonmetals (asphalt (native), greensand, iodine, meerschaum, 

quartz crystal, staurolite, strontium, wollastonite,. zeolites), by Staff, 
Section of Nonmetallic Minerals_____§_§_§_._...$_____-______ 1051



M e e e 

ining and Quarrying Trends 
in t t t - in the Metal and Nonmetal 

I t e . 

ndustries 
By Franklin D. Cooper! 

_ The value of nonfuel mineral raw materi- drawn, as required by the Federal Land 
| als produced in the United States in 1978 Policy and Management Act, about 54.2 

was $20 billion. In 1979, total value increas- million acres were closed to mining under 7 
ed to an estimated $24 billion, up 20% from _ the general laws and 18.9 million acres were 

- 1978. r | closed to leasing. Some withdrawals covered 
Of the principal metallic ores produced in both locatable and leasable minerals. . 

1979, about half showed increased quantita- The U.S. Department of the Interior 
tive output and all showed increased value (DOI) announced final approval of agree- 
per ton compared with that of 1978. Most ments with Montana, Utah, and Wyoming, | 

nonmetallic commodities showed increases permitting these States to supervise surface 
in quantitative output and in average value mining and reclamation on Federal lands 
per ton. | within their borders. 
.. Because of its decreasing share of the DOI relaxed proposed restrictions for 

| world market, the domestic mineral indus- mineral development on 56.6 million acres 
try’s concerns were the increasing costs of of public land in Western States that could 
capital, labor, and energy; withdrawals of be turned into wilderness areas. 
public lands from mining; and the increas- The primary conclusion of an 87-page 
ing cost of environmental regulations that report to Congress by the General Account- 
tended to deter or delay investment in the ing Office (GAO) issued in late 1979 states 
Nation’s capacity for producing essential that the cumulative effects of restrictive 
minerals. _ and contradictory Government policies and 

In 1978, based on a survey of 64 mining regulations are discouraging investment in 
and metals industries by Citibank, the rate U.S. mining and mineral processing and are 
of return on net worth in nonferrous metal forcing an increasing reliance on imported 
manufacturing ranked 55th, nonmetal min- minerals. 
ing ranked 61st, and metal mining, 64th. Exploration and Development.—A Uni- 
The combined mining sector returned 3% of versity of Alaska report, issued in 1978, 
equity. Low profitability of some mining showed that 26% of the State’s land area 
firms increased the cost of their borrowing was open to mineral entry under Federal 
and reduced the availability of funds except and State laws. Prospecting was permitted 
from banks at very high rates. on 64 million acres of Federal lands and 36 

Pollution control expenditures in 1978 by million acres of State lands. New mining 
the nonferrous metal industry equaled 12% claims filed in 1978 totaled 18,500. Explora- 
of its total capital spending. tion in 1979 employed 1,700 persons and 

Legislation and Government Pro-_ cost an estimated $75 million. 
grams.—A 1979 Bureau of Land Manage- The uranium industry in 1978 spent $290 
ment (BLM) inventory of 7,811 separate million for 52.5 million feet of exploration 

land withdrawals in the United States indi- drilling in the United States. 
cated that of the 67.9 million acres with- The number of major companies report- 

1



9 | | MINERALS YEARBOOK, 1978-79 | 

ing significant discoveries in 1978-79, ac- stems. Rail haulage systems in the largest 

cording to the principal metal values found, mines were equipped with remote-control 

were uranium, 13; molybdenum, 2; gold, 1; locomotives, solid-state controls, silicon rec-, 

silver, 3; copper-nickel, 1; zinc-copper, 1;and__tifiers and. self-dumping cars. Two under- 

 lead-zine-copper,.1. . Boe ground mines used 40-ton trucks for main- 

.. Exploration was assisted by the increas- linehaulage. a os 

ing use of hydrostatic core drills, undevia- One mine used centrifuges underground 

ting reaming shells in diamond drilling, a to separate tailing slurry for backfilling . 

- portable nondestructive analyzer, and dual- materials. | re 
tube core barrels. The Bureau of Mines . The number of major mining equipment 
supported research on, and development of, units in operation and the number of units. 

a retractable coring bit. ce | _ gold annually for nonmetal mining are 

-Underground-Mining.—Several raisebor- shown. =.  . . 

ing. records were made while developing | ay Be | 

ventilation and production shafts in salt, ————————____‘tiitein  _ Units sold 

coal, and uranium mines... So operation annually, 

_ The Bureau of Mines, by contracted. or in- Wlectric motors RITA (BBB 

house work, was active in the following: Diesel engines. 183595  -- 22,950. 
Demonstrating mechanical-impact break- Gasoline engines ——— == ——- 126,620 Be 

ers; building a 24-foot-diameter tunnel bor- Portableaircompressor---_ 10,174. 967 
er, an air-powered rig for drilling 36-foot Conveyor belts ---_---~- Sree a ree 

probe holes, an exhaust muffler for old- Rotary drills... "2104 "345. 

, model jumbo drills and diesel engines, trail- Front-end loaders_ -~------ setae oy eee 

ing power cable reels, a’ low headroom  ortablewashing,crushing, = ora ” 

| portable crusher,.a fire suppression system, 2nd screening plants ---- et a3 , 

roof warning devices, remotely powered Vibratingscreens._-_--__ 50,527 - ~~ 7,985: 
roof supports, communication and surveil. Tractors ~~- = —- —------- ie eee 

lance systems, .damage-resistant brattice Off highway trucks. _____ 47.265 © 3825 — 
_ and parachute stoppings, and in the testing Pickup. trucks ---------- 56,224 (9,627. 

of:wooden props having a fire-resistant char ] ee 

covering, controlled yield rockbolts, lighting. Source: Austin Powder Newsletter, July 9, 1979. . 

for jumbo drills, tamper-proof cassettes on et 

personal dust monitors, and fiber-reinforced In Situ Mining.—The production of 

concrete cribbing to replace wood. .- uranium-bearing slurries from unconsoli- 
The: Bureau described. five methods for dated ore was demonstrated. using a Bu- 

grounding power. systems? and reviewed fire reau-developed high-pressure water Jet di- 
and smoke detection technology. Dravo mensioned for insertion in a borehole. One 
Corp. prepared a study for the Bureau company used the jets in a wells ad nenas. 
14: ‘ eae . oo ree other companies in Texas and anoth- 
fone “Stope Mechanization in Vein Min erin Wyoming also use d je ts, : a 

New: equipment introduced by U.S. firms .. n » there were © active uranium im 

to reduce costs by increasing productivity situ Operations in oe and te af wy o- 

included all-hydraulic long-hole drills for “hes, talucacium oroduction. % 
sublevel caving and stoping, 40-ton payload Andes ‘Engineers: International, Inc., 

trucks for use on 10-foot-high haulageways, proposed the creation of voids in a zone to 
excavators to work in 5.5- to 16-square-foot be leached by leaving some drill holes open 

tunnels, a 5-man escape hoist, a 50-watt <5 that the ensuing blasted material could 
high-pressure sodium light to replace con- expand. ie ee 

ventional lighting, and a self-dumping roof- The Bureau of Mines developed a comput- 

drill dust collector. - _ er program for prediction of fluid flow 
~ Drills with flat-faced carbide-button bits quring in situ mining. 7 

were increasingly used for 4- to 6-inch Surface Mining.—New blasting laws and 

blastholes. Hydraulic drilling proved to noise codes speeded the shift to smaller 
have more productivity than pneumatic diameter drills. 

drilling. | One U.S. firm announced an electric rota- 

Approximately 5,000 to 6,000 load-haul- ry rig capable of angle-drilling 9- to 12-inch 

dump (LHD) units in small hardrock mines diameter holes. Ingersoll Rand offered two 

displaced short-distance rail haulage sy- new Drillmasters for drilling 4.5- to 6.5-inch



MINING AND QUARRYING TRENDS | 3 

diameter holes 65 feet deep in one pass. a counter-current-decantation CCD circuit. 
The Trojan Div., International Minerals Towniprene lined flotation cells proved to 

and Chemical Corp. (Comsol) introduced a_ be very resistant to abrasive slurries con- 
liquid fuel type blasting agent reportedly taining any combinations of five reagents. 
developing twice the explosive-state gas A new  1,275-cubic-foot, mechanical- 
pressure of AN-FO. 7 pneumatic flotation cell was introduced as: 

Ten- to 25-cubic-yard electric, cable-crowd was DAXAD (CP-1), a water-soluble, cati- 

shovels handled most of the materials in onic polymer flocculant. - a 
open pits. Two U.S. firms introduced 25- to U.S. patent 4,165,279 was issued for a 
28-cubic-yard electric shovels. flotation cell having upright partition walls, 
Two new makes of hydraulic shovels per- froth generators below each partition, and 

mitted their dippers to make long, flat rods of differential buoyancies in each cell 
passes in the bank toe. : to assure a predetermined froth thickness. 

An automatic fire-protection system, acti- Tailings.—Bureau of Mines studies on 
vated by heat sensors for discharging a dry tailings and slimes included: the wet high- 
chemical, was available for use on bulldoz- intensity magnetic (WHIM) separation of 
ers. | nonmagnetic taconite tailings; the use of. 

Also introduced was a new “Auto-BELT” trommels to dewater phosphatic-clay 
| conveyor scale. Three copper pits in Arizona __ slimes; the usefulness of a temporary stabi- 

used conveyor-belt systems to handle 30,000 lizing chemical at an active uranium- 
to 143,000 tons per day of ore and waste. tailings pond; centrifuging of tailings; the 

Three U.S. firms offered new computer- use of a belt filter to produce a relatively _ | 
controlled systems for open pit materials dry solids cake; the production of ceramics 
handling. : and insulating materials; and the reduction 

R. A. Hanson Co. introduced a 500-ton- of radon flux of tailings used for backfill in 
per-hour spreader stacker with a 150-foot underground uranium mines. | | 
telescoping conveyor. A compact, 23-foot-diameter thickener at 

Mechanical transmissions for trucks were a zinc mill increased the tailing concentra- 
preferred to electric drives having escalat- tion threefold at an 800-gallon-per-minute 
ing capital operating and maintenance flowrate. | : 
costs. Heavy-duty trucks featured constant- New analytical devices available to mill 
speed, variable-horsepower diesel engines operators included an optical sorter to dis- 
instead of constant-horsepower, variable- tinguish valuable minerals in waste solids, 
speed engines. | | a sturdy portable spectrometer, and a 

The “Phase III’ brake system was suc- particle-size distribution transmitter. 
cessfully demonstrated on loaded trucks in Leaching.—Oxide copper heap leaching 
Arizona and Canada. An all-hydraulic brak- continued as in earlier years, and two sul- 
ing system was tested on a prototype 100- fide operations were temporarily shut down 
ton rear-dump truck. The Bureau designed in 1978. | 
a mirror system to enlarge the field of Anamax Mining Co. operated a 10,000- 
vision for drivers of large trucks. Anewone- ton-per-day leaching plant in Arizona | 
piece rim-and-tire system was announced. where oxide was contacted with sulfuric 

Beneficiation.—Increased attention in acid, followed by decantation, thickening, 
mineral processing was directed to physical solvent extraction, and electrowinning. Oth- 
and mechanical aspects rather than chemis- er companies continued dump and in situ 
try and surface phenomena. leaching of oxide copper on a smaller scale. 

Grinding performance was improved by The Anaconda Company closed its leach- 
better preparation of ore feed, by circuit precipitation operations at the Berkeley pit 
controls, and by additives that shifted the and Hecla/El Paso Mining Co. terminated 
electrochemical potentials of metallic sulfide roasting and leaching in Arizona. 
grinding media from active to passive cor- Leaching research was done using ammo- 
roding. nia in the presence of kerosine containing 

One mill used automatic mantle position- _LIX63, and ammonia containing an organic 
ing, by control of the hydraulic support sulfurcontent. — 
pressure, on a tertiary crusher whose Pilot-scale leaching was done on uranium 

throughput was thereby increased 16%. ores in Wyoming. The Bureau extracted 
Lower capital and operating costs result- low-grade laterite ore and used chlorine- 

ed from the use of horizontal belt filtersasa hydrometallurgy to treat complex sulfide 
substitute or adjunct to thickeners in concentrates and smelter matte, and clays
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| to absorb radium and thorium from waste remained unchanged. a 

uranium leach liquors. , | . Ratio of Treated Ore to Marketable 

Magnitude of the Mining Industry. Product.—The weight of crude ore treated 

Compared with 1977 there were five fewer to obtain one unit of marketable product in 

metal mines and 387 fewer nonmetal mines. the metals ranged from 980:1 for uranium 

Economics apparently were associated with to '0.1:1.0 for silver. For most of the nonme- 

these decreases primarily because it was tals, the ratio generally was 1.0:1.0. | 

less costly to expand an existing operation Comparison of Products From Surface 

than to develop a new one. | | and Underground Mines.—As in previous 

Mines that produced in excess of 10 mil- years, there was little change in the ratio of 

lion short tons of crude ore comprised cop- crude ore. mined and total materials han- 

per (11), iron ore (8), molybdenum (1), phos- dled in all surface and underground mines. 

phate rock (6), sand and gravel (1), and Surface mines produced 94% of all ores and 

stone (1). Total crude ore output (3.03 billion handled 96% of the related total materials 

tons) and waste (1.59 billion tons) exceeded handled. In nonmetals, surface mines pro- 

the respective 1977 tonnages. a duced 96% of the crude ore and handled 

In metal mining, United States Steel 97% ofall materials moved. | 
Corp.’s Minntac mine was the leading ore Exploration and Development.—Total 

producer. Crude ore for nine metals and 21 footage drilled for exploration increased in 

, nonmetals came entirely from surface 1978 as did development footage. 

mines in 24 States without using drilling or Increased activity in uranium in New 

| blasting. | | Mexico and Wyoming resulted in signifi- 

Seven metal crude ores and eight nonme-_ cantly more exploration footage. 

tal crude ores originated in both surface Rotary drilling accounted for by far the 

and underground mines. All lead and zinc largest portion of exploration footage, 

ores came from underground mines, as did which increased significantly for five met- 

potassium salts, natural sodium carbonate als and two nonmetals. A slight increase in 

(trona), and wollastonite. oe diamond drilling was related to three met- 

_ Materials Handled.—Both metal and als and phosphate rock. Increased footage 

nonmetal mines handled more total materi- by churn drilling was indicated for lead and 

als in 1978 than in 1977. Crude ore equaled uranium, and silver exploration increased 

| two-thirds of all materials handled by the the footage for percussion drilling. More 

nonfuel mining industry. trenching was related to copper and lead 
In underground metal mines, crude ore. exploration. oo 

production remained unchanged although Development footage in metal mining 

more waste was handled, while in nonmetal was up by one-third compared with that of 

mines ore production was greater and waste _ the previous year. 
production was significantly lower. Copper Explosives.—Metal mining and quarry- 
and iron ore mines collectively produced ing consumed 15% more. explosives. Metal 
83% of the crude ore and 72% of the total mining, principally in Arizona and New 

| materials handled in metal mines. Mexico, predominately used water gels and 
In the nonmetal sector, phosphate rock, slurries, while quarrying, mostly in Ken- 

sand and gravel, and stone operations pro- tucky, Ohio, Pennsylvania, and Illinois, re- 
duced 94% of the crude ore and handled lied heavily on the use of high explosives. 
59% of the total materials handled. Eleven More detailed explosives information 
States each accounted for at least 100 mil- may be found in the Annual Explosives 
lion tons of all materials handled. issue of Mineral Industry Surveys prepared 

Total Value Per Ton of Principal Miner- by the Bureau of Mines. 
al Products.—These values represent crude —————— 
ore treated, or in the cases of nonmetals, {Physical scientist, Section of Ferrous Metals. 

crude ore shipped, and in some cases the gq,Sif'y, Mining, Resgnrch, Mine Power Sie iG 
total value includes that of byproducts. The  8800,1979,78 pp. . 

total value for all mineral commodities and gee, BE in Mine Evaluation 2 eens Fire 
increased 8% while that for byproducts
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Table 1.—Material handled at surface and underground mines inthe _ | 
~ United States, by type 

. (Million short tons) 

Surface Underground All mines! 

Type and year Crude Crude Crude ore. Waste Total? ore Waste Total? ore Waste Total 

Metals: | . 
1974___ ___ 547 1,210 1,760 80 11 91 627 1,220 1,850 
1975. _- 535 1,170 1,700 74 13 87 609 1,180 1,790 
1976______-— 573 1,250 1,820 73 15 87 646 1,260 1,910 

. 1977______- 490 1,030 1,530 74 12 87 . 564 1,050 1,610 
1978___§____ 554 995 1,550 74 21 95 628 1,020 1,640 . 

Nonmetals: — . 
1974. ______ 2,220 418 2,640 82 5 87 2,300 423 2,720 
1975____-_- 1,910 312 2,290 | 79 6 84 1,990 378 2,370 

~ 1976__-_____ 2,000 393 2,390 80 | 6 86 2,080 399 2,480 
1977___§____ 2,120 472 2,590 80 6 86 2,200 478 2,680 , 

~ 1978. 2,320 571 2,890 87 1 88 2,410 572 2,980 
Total metals and oe 

nonmetals:* ; S 
1974__§_.___ 2,760 1,630 4,390 162 16 178 2,930 1,650 4,570 
197§____-__ 2,450 1,540 . 3,990 153 18 171 2,600 - 1,560 4,160 
1976_______ 2,570 1,640 4,210 153 21 174 2,720 1,660 4,390 
1977______ 2,610 1,510 4,120 155 18 173 2,760 1,520 4,290 
1978__ 2,870 1,570 4,440 161 22 183 3,030 1,590 4,620 

1Data may not add to totals shown because of independent rounding.
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Table 5.—Crude ore and total material handled at surface and underground mines | 
7 in 1978, by commodity , 

. . (Percent) 

. . Crude ore Total material _- 
Commodity —_—— Serre 

: Surface Underground Surface Underground | 

METALS . 

Antimony ________~__~_~____-~______ __ 100 a 100 
Bauxite _~.-_____~____ Le 100 — 100 © __ 
Beryllium ____.§_-__-__-_____-~_____- 100 _— 100 _- 
Copper__ -_§_-__._-§~_~__~__ 90 10 94 — 6 
Gold: oe 

Lode __ 5 ee 46 54 86° . 14 
Placer___9_~__§ ~~~ ~__ ee 100 _— 100 _- 

Iron ore _._ ~~ 98 2 99 . 1 
Lead ~_- 5 Le __ 100 —_ 100 
Manganiferous ore. $9 $22 100 -— 100 -- 
Mercury________~__-_~_--~~--~--_ ~ 100 _- 100 -- 
Molybdenum ______~§_§_§______§__ 37 63 61 89 
Nickel _____-._-__-___~i_ ee 100 _- 100 _- 
_Rare-earth metals __ ____._~§_-_9_§_____-_ - 100 _- 100 es 
Silver. $$$ $5 5 ee eee 37 63 52 48 
Tin ~~ Le 100 _— 100 _— 
Titanium, ilmenite. _$_§. - >_> 5 5 100 __ 100 = 
Tungsten ______~_§_~___~-~_____--__--~ 4 96 4 96 - 
Uranium ____~_~__ 2 eee ~ 62 38 9. 4 
Vanadium___ ~~ 5 ee 100 oe 100 _- 
Zine, Le _—_ 100 W 1100 

Total metals___§ $$ -_/ ________ 88 12 94 6 

NONMETALS 

Aplite ~~~ ee 100 _- 100 _- 
Asbestos ______.____._-_~-----~~--- 1100 WwW 1100 Ww . 
Barite _~__-______________ Le 100 _- 100 -— _— 
Boron minerals____ __§__—~§_>§_____-~__~~— 100 _— ; 100 _- 
Clays_________~_~_ 2 Lee 95 5 97 3 
Diatomite ________§_____~__-__ 100 _— 100 —_ 
Emery ____~______~-_-__----~--~- 100 _- 100 _- 
Feldspar__—§ $$» ~~ 1100 WwW 1400 Ww 
Fluorspar ___§_§_§_§_ ~~ ee 4 96 8 92 
Garnet___-___ ~~~ Le 100 . _- 100 _- 
Graphite____.~_____________.-_- 100 _- 100 — 
Greensand marl] ___________~______~ 100 _— 100 _— 
Gypsum ____~_ ~~ 84 16 86 14 
Iron oxide pigments (crude) _____._._____ 100 _- 100 __ 
Kyanite _-§______________ 100 — 100 _— 
Lithium minerals ____§_§___§_._§_______ 100 _- 100 _— 
Magnesite______§________________ 100 _- 100 -- 
Mica (scrap). ~~ -§ - -- /§ »§ 100 _— 100 _- 
Millstones___ -§ ~ -§ -/»_ J» ~> 5 100 _.: 100 _— 
Olivine. _-- 75 100 _- 100 _— 
Perlite _~.-_§_§___-_________ ee 1100 WwW 1100 WwW 
Phosphate rock. $$ _-§ 5 5§ 5 75 5 ee ee 1100 WwW 1100 WwW 
Potassium salts___ $$ _§_§____~______ _- 100 — 100 
Pumice. ____§ ~~ ~§ -§ ee 100 _- 100 _- 
Salt__-_§ __- 5 ee Lee 20 80 20 80 

- Sand and gravel ______§____-_ 100 — 100 __ 
Sodium carbonate (natural) _-._§ 9 _§._____ _— 100 — 100 
Stone: 

Crushed and broken __ ~~ _-§ > ______ 97 3 97 3 
Dimension __________________ 1100 WwW 1100 Ww 

Talc, soapstone, pyrophyllite._._._-» _-§______ 76 24 88 12 
Tripoli ________-_____-_-_-_--_-- 1100 WwW 1100 W 
Vermiculite___§__~9_§~__§______~_____e 100 _- 100 _— 
Wollastonite ____________--__-__- WwW 2100 WwW 2100 

Total nonmetals _____________ 96 4 97 3 

Grand total _._-___________-~- 95 5 96 4 

W Withheld to avoid disclosing company proprietary data; included with “Surface.” 
1Includes underground; the Bureau of Mines is not at liberty to publish separately. 
2Includes surface; the Bureau of Mines is not at liberty to publish separately.
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Table 6.—Crude ore and total material handled at surface and underground 
| ‘mines in 1978, by State | 

(Percent) . 

eee OC 
State Crude ore Total material . 

. Surface Underground Surface Underground 

Alabama_____________________-_ 1100 Ww 1100S W 
Alaska____-_ 100 __ 100 oe 
Arizona ___________ ~~ 90 10 93 7 
Arkansas _________~_______-____ 1100 W 1100 WwW 
California _____§____________~______ 99 1 99 1 
Colorado__________~~_1—~__-~-_-_ 68 32 74 : 26 
Connecticut ___9 ~~~ ~~ 100 __ 100 _ 
Delaware _______~_~___ ~~ ~____ Le 100 _— 100 = 
Florida... ~~ ~~~ Le 100 __ 100 a 
Georgia _____~_-~____-~___-~_----~ 96 4 97 3 
Hawaii______~___~___~______ ee 100 — 100 — 
Idaho_____~§__~_ 91 9 96 4 
Illinois ~5 »5 /§ 75 75 pe ee ee LL . 97 3 98 . 2 
Indiana ___§_§____ ~~ 97 3 97 3 
Iowa ____~___~____~__~__ ee 96 . 4 96 4 
Kansas. 2 Le 92 8 92 8 
Kentucky ________________-~__-- 86 14 86 14 
Louisiana ____ ~~~ ~§_ Le 83 17 84 16 
Maine ____________________-_-~~- 100 _— 100 _- 
Maryland ________________~___-- 1100 Ww 1100 WwW . 
Massachusetts _. _§_§__9___ ~~ _§_______ 100 _— ~ 100 ae 
Michigan _~___§_~§_§_~_§_§__i____ Le 96 4 97 3 
Minnesota___§_$_§_§_____~_$_§_______ 100 — 100 __ 
Mississippi _______________--._—~_ 1100 W 100 WwW 
Missouri____$_$__§_~__~_§ 9 79 21 78 22 
Montana______§_$____~__~_ 99 1 98 2 

. Nebraska ______§________________ 1100 WwW 1100 W 
Nevada ___________~____~__ 99 1 99 1 
New Hampshire —_—________--~---- 100 _- 100 _— 
New Jersey ____________-__-_----- 99 ol 99 1 
New Mexico. __ ______._~__-_~________ 63 37 89 11 
New York _____ _-§____—~____ . 94 6 94 6 
North Carolina_____§_~§_~§_§___________ 100 _— 100 __ 
North Dakota__._~9_~9_-________-~__-- 100 __ 100 _— 
Ohio ____________ ee 96 4 96 : 4 
Oklahoma______~_~___~__~_-__--__-- 1100 Ww 1100 WwW 
Oregon. § -§ - ~ 100 _- 100 _- 
Pennsylvania____________----~-~--- 96 4 96 4 
Rhode Island _..- _-- /_/_/_______-__-- 100 __ 100 x 
South Carolina ____ ._.-___-__-___-- 1100 Ww 1100 w 
South Dakota____~__.____~__--___-- 1100 Ww 1100 WwW 
Tennessee __§ ____ 5 88 12 88 12 
Texas___§_~§~___ 100 __ 100 _— 
Utah ___-_~ ~~ Le 98 2 96 7 4 
Vermont____ 2 ~~~ ee 97 3 98 2 
Virginia ________..__._____~_-_-+- 96 . 4 96 4 

_ Washington____________-~--~-~-- 1100 WwW 1100 WwW 
. West Virginia... .__________----_~- 84 16 85 1. 

Wisconsin __.__§_§_ / _- -_-_~__--.~_-_ 1100 WwW 1100 WwW 
Wyoming ___________-~_~~_--~-~_~- 60 40 93 7 

Total __-_-_____~____ ee 95 5 96 4 

W Withheld to avoid disclosing company proprietary data; included with “Surface.” 
1Includes underground; the Bureau of Mines is not at liberty to publish separately.
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Table 7.—Number of domestic metal and nonmetal mines in 1978, by commodity 
| ' and magnitude of crude ore production! 

ear ct SSeS SS SS SA SS 

Total Less 1,000 ——:10,000 100,000 1,000,000 More 
Commodit number than to to to to than 

m y of 1,000 10,000 100,000 1,000,000 10,000,000 10,000,000 
=. mines tons tons tons tons tons . tons. 

METALS 

Bauxite ________-------~- 12 eT -- 5 4 -- _- 
Copper ________---_---=- 32 ol -- 3 4 13 11 

Gold: a 
Lode_________-~-_~-_~— 49 31 5 8 4 1 _— 
Placer ________.-__-_- 37 7 9 18 2 1 ee 

Iron ore_ _~_—~_-~___~----~- 48 — 3 7 13 . 17 8 
Lead___ ____ ~~ -_-_--_~~ 23 7 4 2 5. a) -- 
Silver __ _. __._-___-_+-_-~ 45 25 8 7 a) _- -- 
Titanium, ilmenite ________- 7 _- - oe -- 2 5 -L 
Tungsten ________--__--~- 65 51 9 3. + +. 2 — ee 

| Uranium ____~___ = 271 - 48 99 84 | 43 2 _- 
Zine __-__-~-_____~-----~ 26 1 . 4 6 15 Le _- 
Other?__ _________.__-_- -12 2 _- 3 3 3 1 

Total metals_________~— 627 168 141 146 . -105 47 20 

NONMETALS oy a . 

Abrasives’ ___________-_- 13 2 4. 6 1 _- oo 
Asbestos _________-_-_~- 4 _- a 2 1 1 _- 
Barite_ _-$_-________---_-- 30 __ 5 14 11 -- 
Boron minerals ___—_~-_—__- 3 1 _- _- 1 1 oe 
Clays ______-__------_- 1,125 55 244 670 156 _- a 
Diatomite___________L_-_ 13 _- 6 5 2 _- -- 
Feldspar ________----~-- 18 1 3 6 3 -- _- 
Fluorspar__—____-~----_~- 7 __ 4 1 2 _- _- 
Gypsum — —— ~~ ------~-~~- 69 1 6 17 . 44 1 _- 

ica (scrap) __._____~~--~- 16 1. 1 7 7 - — , — 
Perlite. .§_-$_-§________--__- 12 _- 4 5 3 _— _- 
Phosphate rock _____-~____~ 45 _- 4 5 13 17 . 6 
Potassium salts __ _________ 8 . _- _- _- 2 6 -- 
Pumice ___. ____-___-_--~_ 205 11 ‘97 91 6 _- Le 
Salt __-__-__.____~----_- 31 1 2 5 16 7 _- 
Sand and gravel __________- 7,259 97 1,206 3,370 2,490 95 1 
Sodium carbonate (natural) _ _ — — 4 _- a a _- 4 _— 
Stone: 

Crushed and broken __—_ __ 4,455 218 610 1,697 1,718 211 1 
Dimension __________—~_ 373 106 170 88 9 _- a 

Talc, soapstone, pyrophyllite _ _ _ 43 4 15 19 5 _- _- 
Other*__. -- - ee 32 6 8 10 8 - _— 

Total nonmetals ______~— 13,765 504 2,389 6,018 4,503 343 8 

Grand total _________-_ 14,392 672 2,530 6,164 4,608 _ $890 28 

1xcludes wells, ponds, or pumping operations. 
2 Antimony, manganiferous ore, mercury, molybdenum, nickel, rare-earth metals, tin, and vanadium. 
3Emery, garnet, and tripoli. . 
*Aplite, graphite, greensand marl, iron oxide pigments (crude), kyanite, lithium minerals, magnesite, millstones, 

olivine, tube-mill liners, vermiculite, and wollastonite.
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Table 8.—Twenty-five leading metal and nonmetal! mines in the United States 
ae _. .. in 1978, in order of output of crude ore | 

: . . : : — 

oo Mine | - State Operator _ Commodity : ‘Mining 

I 

Minntac__________ Minnesota_ _ __ _ United States Steel Corp __ Iron ore ___ Open pit. 
Utah Copper _______ Utah ________ Kennecott Copper Corp _ _ _ Copper.___ Do. _ 
Sierrita _____§_____ Arizona ______ Duval Sierrita Corp _____ __._-do ___ Do. 
Peter Mitchell ______ Minnesota__ _ __ Reserve Mining Co______ Iron ore ___— Do. . 
Erie Commercial — - - - ~~--do ______ Mckands Mather & Co_ ~ - - Gant _-- Do. 

anuel________ Arizona ______ agma per ~—-——-—~ pper ____ . 
Morenci ____ ~ _____ _—___do ______ Phelps Dodge Corp -___ --—-do ___ Do. 
Berkeley Pit ____... © Montana______ The Anaconda Company __ __. do ___ Do. __— 
Empire —---+--___. Michigan _____ Cleveland-Cliffs Iron Co __ _ Iron ore __— Do.. | . 
Hibbing Taconite __.. = Minnesota_____ Pickands Mather & Co____ ____do ___ Do. 
Climax. ____—______ Colorado______ Climax Molybdenum Co., Molybdenum Caving and | 

. a division of Amax Inc. open pit. 
Pinto Valley _______ Arizona ______ Cities Service Co _______ Copper __ __ Open pit. 
Thunderbird ____._-_~ Minnesota_____ Oglebay Norton Co____ __ Iron ore ___ ~ Do. 
Ayrone~ —poea New Mexico_ _ _ — Phelps Dodge Corp __ — _ __ Copper ____— Do. 

ational Pellet Project _ Minnesota___ _ _ Hanna Mining Co_______ Iron ore ___ ~ Do. 
Bagdad __________ Arizona ______ Cyprus-Bagdad Copper Co_ _ Copper _ _ _ _ Do. 

Tilden ___§_______ Michigan _____ Cleveland-Cliffs Iron Co __ _ Iron ore ___ Do. - 
Ray Pit ____-______ Arizona ______ Kennecott Copper Corp an Copper ____ Do. 
Metcalf ______.____ ~__-do ______ Phelps Dodge -----_ do ___ Do. . 
Twin Buttes _______ —_—-do ______ Anamax Mining Co —---- -_--do___ Do. 
Butler Project ____ __ Minnesota__ _ _ — Hanna Mining Co_______ Iron ore __— - Do. 
New Cornelia. ______ Arizona ______ Phelps Dodge Corp « - - —--- Copper ____ Do. 
Inspiration ________ ___-do __ Inspiration Consolidated ~-—-do ___ Do. 

Copper Corp. - 
Republic — -----~~-- Michigan ___._ _—_ Cleveland-Cliffs Iron Co _ _ _ Iron ore ___— Do.. ° 

ehurst_________ New Jersey ____ ASARCO Incorporated — __ Titanium __ Dredging. . a 

a NONMETALS 

Noralyn___.______  Florida_______ _ International Minerals & Phosphate Open pit. 
_ Chemical Corp. rock. 

Kingsford _________ ~—~--do ~-___.\_ _---do 222 ~——-do ___ Do. 
Suwannee________._ __..do____._ Occidental Petroleum Corp. ____do ___ Do. 

Ft. Green _________ ~__-do ______ Williams Co____._.___  - ____do ___ Do. 
Ft. Meade____~_____ ~—-.do ______ Mobil Oil Corp ________ ___-do ___ Do. 
Calcite... _§_______ Michigan _____ United States Steel Corp _ — Stone_____ Open quarry. = 
Payne Creek _______ Florida. ______ Williams Co __________ Phosphate Open pit. 

. rock. 
Clear.Spring _______. ~_—-do ______ International Minerals & ___-do ___ Do. 

Chemical Corp. 
Haynsworth _____._._  ___-do______ American Cyanamid Co_ _ _ ___-do ___ Do. 
Thornton _________ Illinois ___ _____ General Dynamics Corp _ _ _ Stone_____ Open quarry. 
Feld _____-~______ Texas._______ Texas Crushed Stone Co_ _ _ _..do ___ Open pit. 
Lee Creek __ North Carolina _ _ Texasgulf, Inc_________ Phosphate Do. 

rock. - 
Et. Meade - - ---~---- Michigan 27777 Gardinier, In¢ —_-----—- Sine” -—- Opena, , 
toneport ___ _._. ____ ichigan _____ Presque Isle Corp___ ____ tone _ ___ n quarry. 
Hookers __ ________ Florida_______ W. R. Grace & Co_______ Phosphate Open pit. 

rock. 
Lonesome ____ _____ _-—-do ______ American Cyanamid Co _ _ _ _---do ___ Do. 
Nichols __________ __.-.do ______ Mobil Oil Corp ________ ___-do ___ Do. 
Big Four__________ ____do ~~ ____ Borden, Inc __________ --__do ___ Do. 
Rockland ________ _ __--do ______ United States Steel Corp _— ___-do ___ Do. 
Silver City _.______ —_-—-do ______ Estech General Chemical ~~—-do ___ Do. 

rp . 
International_______ New Mexico_ _ _ _ International Minerals & Potassium Open stopes. 

Chemical Corp. salts. 
Granite Mountain _ _ __ Arkansas _____ McGeorge Contractor Co., Stone_____ Open quarry. 

c . 
FEC Hialea________ Florida_ ______ Rinker Materials Corp_ _ _ _ __—do ___ Do. 
Bonny Lake________ ~_--do _____- W. R. Grace & Co_____ __ Phosphate Open pit. 

rock. 
Westvaco _________ Wyoming _____ FMC Corp ___________ Sodium_ _ _ — Artificial 

stopes. 
eee 

1Brines and materials from wells excepted.
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Table 9.—Twenty-five leading metal and nonmetal’ mines in the United States 

in 1978, in order of output of total materials handled 

Mine. State Operator Commodity | Mining | 

a 

METALS - 

Tyrone_——-—---~~— New Mexico. — — — Phelps Dodge Corp _ ~~~ - Copper — — —— Open pit. 

inntac_____----~- Minnesota_ _ — —— United States Steel Corp _.  Ironore ~~~ Do. 

.  Gierrita __..__---- Arizona __—_~~ Duval Sierrita Corp -—--- Copper _ — —— Do. : 

Hibbing Taconite __._. . Minnesota__~-_ ~ Pickands Mather & Co__ — ~ Iron ore __— . Do. e 

Conquista _____---- Texas________ Continental Oil Co ___~_~ Uranium__— — Do. “ 

Empire _____-~-~- Michigan ___ ~~ Cleveland-Cliffs Iron Co _ _ — Iron ore ——— Do. | 

Morenci -_ — — — —~- ~~~ - Arizona ———_—~ Phelps Dodge Corp —— ~~ —— Copper — — — — Do. =: 

. Shirley Basin_ — ~~~ —- Wyoming —_ ~~~ Utah International, Inc _ — — Uranium... _ — Do. ” 

Highland __——_--- - ____do ___.-- Exxon Corp __~_----~- ____do __- Do. . 

Erie Commercial. — — — — Minnesota_ — — — — Pickands Mather & Co_ — — — Iron ore ——~_ Do, i 

: Pinto Valley ______~- Arizona _——_~-~ Cities Service Co _____~- Copper — — —— Do. : 

Shirley —— 5577777 Wyoming —___-— Getty Oil Co__-~__-_--~_- Uranium___— Do. 

. Eagle Mountain _ _ ~~~ California __——— Kaiser Steel Corp_———-~—- Iron ore ——— ~ Do. 

. Mitchell Pit. _ ~~ - Minnesota_ _ — — — Reserve Mining Co __ —_ —— ___-do __- Do. 

Bagdad ___~__-_~~- Arizona _.— ~~ Cyprus Bagdad Copper Co_ _ Copper _ —— — Do. 7 

Utah Copper — —---~~ Utah ___._--_ Kennecott Copper Corp — — — __._-do ___ Do. . 

Jackpile-Paquate __ ~~ New Mexico_ — _ _ The Anaconda Company _—-— Uranium_ _ — Do. - 

- Twin Buttes _.__~_- Arizona ___——_ Anamax Mining Co __~~—~— Copper —— ~~ _ Do. . 

Climax__—— ~_---~- Colorado — ~~ — ~~ Climax Molybdenum Co., Molybdenum Caving and -° 

a division of open pit. — 

Amax, Inc. os 

Chino ______.___._. | New Mexico_~—--— Kennecott Copper Corp — — — Copper — __— Open pit. 

Metcalf _.___.__-~- Arizona __———~ Phelps Dodge Corp - ed 22 _._-do __- Do. “ 

Mission _____~——-- ___-do ___.~-~ ASARCO, Incorporated — — — ___-do —- Do. , 

Tilden __.____-_-~-- Michigan __ ~~ ~- Cleveland-Cliffs Iron Co — — — Iron ore ——— Do. . 

San Manuel_ — — — —-~—- Arizona ___——~— Magma Copper Co _----- Copper —_ — _— Caving. — . 

Bear Creek __—~_--~- Wyoming _-_~- Rocky Mountain Energy Co_ Uranium_ _ — Open pit. ; 

nO 

. NONMETALS ‘ 

a nnn 

Kingsford ______—--_- Florida_ —_— ~~~ International Minerals & Phosphate Open pit. 

Chemical Corp. rock. 

Ft. Green ___~-_~-- ____do ~~ Williams Co _._____---~ ___-do __~ - Do. 

Lee Creek ~~~ North Carolina — — Texasgulf Inc _______~- ___-do __- Do. . 

Noralyn_—— —~-----~- Florida __ ~~~ International Minerals & __—-do __~ Do . | 

Chemical Corp. . 

Suwannee__ ———__ ~~ ___-do ____-- Occidental Petroleum Corp. ___-do __~ Do. : 

Payne Creek ____~~- _---do ~_____ WilliamsCo__.____.-_.  -—--~-do ~~~ Do. 

Haynsworth ____-~-~ ____do ~~ - American Cyanamid Co _ — — ___-do ___ Do. 

- Big Four______---- ___do ~~~ Borden, Inc ______---—- __._-do __~ ‘Do. - 

Clear Spring __——_-- do ~~ International Minerals & ___-do —_ Do. 
Chemical Corp. 

Ft. Meade __ _ ~__-—_- ____do ___-- Mobil Oil Corp __._----~- ___-do __~ Do. . 

Lonesome _ _ _ — ~~~ —- __._-do _____- American Cyanamid Co _ _ — -——-do __~_ ~ Do. 

Bonny Lake_ _ _ — ~~~ - ___-do _____- W. R. Grace & Co_____~- ___-do ___ Do. 

Rockland __.~----- ___-do __. ~~ United States Steel Corp —~— ___-do __- Do. 

Ft. Mead __~~-_--—- ___-do ~___-- Gardinier, Inc___——-~-—- ___-do __-— Do. - 

Hookers _ _ — __ — ~~ -—-~ ~_._-do ____-_ W. R. Grace & Co____ ~~~ _——-do ___ Do... 

Watson __—_-----~- ___-do _____~ Estech General Chemical ___-do ___ Do. 

rp | | 
Nichols __———~—---- _-_-do ___--- Mobil Oil Corp _.—_--~--~- __—-do __~ Do. 

Silver City _..___~-~- __—-do _____~_ Estech General Chemical ___-do ___ Do. 

| rp 
Boron ___—-—~---~- California — _——~— U.S. Borax & Chemical Corp Boron miner- Do. 

8 

Calcite... ___----- Michigan _— —_— United States Steel Corp _ — Stone ___ ~~ Open quarry. 

Thornton ___-_---~—~- Illinois ______~ General Dynamics Corp — — — __ do __ Do. 

Mabie Canyon _ ~~~ ~~ Idaho_______- Conda Partnership _ _ — — ~~ Phosphate Open pit. 
roc . 

Feld _.____-----~- Texas_______~_ Texas Crushed Stone Co_ _ — Stone _____ Open quarry. 

Wooley Valley __—--- Idaho__—___-- Stauffer Chemical Co __ ~~ Phosphate Open pit. 
rock. : 

Gay _____------- __-do ______ J. R. Simplot Co_____- ~~ __—-do —_~ Do. 
ed COS 

1Brines and materials from wells excepted.
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Table 12.—Mining methods used in open pit mining in 1978, by commodity. | 

(Percent) 

7 Total material handled 

Commodity Preceded . Not preceded. 
by drilling by drilling 
and blasting and blasting? 

METALS . 

Bauxite____§_§__________ ee ee 82 18 
Copper ___.________--~~_-~~-~----~-------~-~-~--+--+-+ 94 6 
Gold: i 

Lode ____________ e+ 100 —_ 
- Placer ~~ 2 ee _- 100 

Iron ore___§_§_ ~~ ee . 87 —s«18 
Manganiferous ore ___ ___ . ___/$___-__-_-_~_----~---~-~--~-- 52 48 
Mercury _____~__~_____~~__--_~-~----~-+~---+~~+--+--- 10 90 
Molybdenum ______________-~__-_------_---~-~-+-+- 100 __ 
Nickel __ $$ _-. -> pe ee eee eee 18 — 82 
Rare-earth metals _____9_____~§__~____-~_~_----~--~--+--~- 100 = 
Silver 2 2 2 ee eee 100 _— 
Tin ~~~ eee 100 _— 
Titanium, ilmenite _________._________~--_-_-----+- 3 97 
Tungsten____§ >_> ee 1 99 
Uranium ___ _§__§_~§_>_ ee 54 46 
Vanadium __________ eee 50 50 . 
Zine ee ee 100 = 

. NONMETALS 

Aplite.__-§ $$ 2 5 be eee 18 82 
Asbestos ___._ _-__§____ eee 99 1 
Barite___§ $5 = eee 26 24 
Boron minerals __ —___»§______~_____-~--~-+--~----~--~+- 100 __ 
Clays _._____________-~-~--~_--~---+~-+-+-~+-~---+-- — 100 
Diatomite _________________ eee —_ 100 
Emery ____~____.___-_-.~—---_--_----+~~---+----+--- 100 . __ 

- Feldspar _____________.~___~_-___------~~---~~-~+-- 84 16 
Fluorspar ____________~-__-~----_----~-----~---~-- 73 27 
Garnet ______§_______ eee 84 . 16 

- Graphite ___________._-__---_----~_----~-~--+-+-+-- _~ 100 
Greensand marl__ = _~_§_$_/$__._____-~~_-~---~-~--+~---~--+- __ 100 
Gypsum _____________~~_-~_-~_-~_~-~-~-~ +2 +--+ -- «64 36 
Iron oxide pigments (crude)_._ __ __ ______~_-_-~---~-~---- __ 100 
Kyanite___§__§ ______________-~_-~---~-~--------+--- . . 100 __ 
Lithium minerals. —_§_ ___/. _/. __ _ ___-__-_-----~---~--~--+--- 100 _- 
Magnesite ___.._________._--~-_-~~--+--~-~-+-~-~------ 100 _— 
Mica (scrap) __ ___________--~-~---~--~----~--+-~------ 45 «BS 
Millstones ________________-~_-~-~__----~--+-~-~-+-- 92 8 
Olivine _____§__9 ~~ eee 59 4] 
Perlite _.._§__________- eee 38 62 
Phosphate rock ___________~_--~-----~-~---~-~----- 4 96 
Pumice ____ >_> _-/ 5 5 ee 4 96 
Salt -. 5 eee ee 1 99 
Sand and gravel___ __________-_--------~~--~---+~+--- ~~ 100 
Stone: . . 

- Crushed and broken _______ _-/. __-__ ____-----~------ 98 2 
Dimension___________~—--_~--~-~~~---~--~--~--- _- 100 

Talc, soapstone, pyrophyliite __________-___--_---~--~---- 97 3 
Tripoli __.________.-_~_---~----~--~-~-~----+-+--+- 99 1 
Vermiculite ____$_________-_--~__--~-~~~-~---+-~-+-+-+- _- 100 

Average_____________--_-~~~-~~--------+--- 53 AT 
i 

Includes drilling or cutting without blasting, dredging, mechanical excavation and nonfloat washing, and other 
surface mining methods.
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| Table 13.—Exploration and development activity in the United States in 1978, by method 

Metals Nonmetals Total 

Method Percent _ Percent Percent 
Feet of Feet of Feet of 

total? total? total? 

DEVELOPMENT 

Shaft and winze sinking __________ 11,700 0.3 1,160 6.7 12,900 0.3 
Raising __-..~.-_-__~~-______e ‘101,000 2.5 3,350 19.3 104,000, 2.6 
Drifting, crosscutting, or tunneling ___ 801,000 20.0 12,800 74.0 814,000 20.2 
Solution mining ____.-_-_.~._____ 3,090,000 77.2 —_ __ 3,090,000 76.9 

Total? ~9§_ 4,010,000 100.0 17,300 100.0 4,020,000 100.0 

EXPLORATION | oo —— 
Diamond drilling _._-___.-______ 1,710,000 7.5 _ 202,000 41.0 1,910,000. 8.1 
Churn drilling $$ 2-2 382,000 1.7 15,600 3.2 397,000 1.7 
Rotary drilling __-§._-_.-________ 18,900,000 81.9 272,000 -55.2 19,100,000 81.4 
Percussion drilling _..._.§~.~____ 1,260,000 5.5 —_ -— - 1,260,000 5.4 
Other drilling _..-_-____~______ 756,000 3.3 3,000 6 759,000 3.2 
Trenching ___________-~______ 44,400 2 250 Al 44,600. 2 

Total’. _____________ 28,000,000 100.0 493,000 100.0 23,500,000 100.0 

Grand total! _~.--§_§.______ 27,000,000 XX 510,000 XX 27,500,000. XX 
A SS SS SSNS SSS Sys purusrSyrsssS di  SSSS psssss- Sstl SsSSsiSSSSSSISSSSSESNS? 

XX Not applicable. . 
1Data may not add to totals shown because of independent rounding. . 
*Based on unrounded footage. | | ,
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oe —Total material (ore and waste) produced by mine development 
in the United States in 1978, by commodity and State | 

. (Thousand short tons) 

. cg AS PE Gc SS SC SS ASC OS 

Shaft and | Drifting, 

. | | winze Raising —CTosscutting, Stripping Total! 
sinking tunneling 

| . COMMODITY 
erence eee cs SD sw

 

METALS 

copper ~ ene eee eee 83 1,390 8,290 63,000 72,800 

Gold: 
Lode ____—--~-----~---- 2 43 143 6,430 6,620 

Placer _.—___-~-----~~--- __ _- 2 209 211 

Iron ore__— — —- -- ---------~~-- __ _— 400 81,300 81,700 

Lead _____-_-----~~-~-~-~-~~- 1 14 1,760 1 1,780 

Silver____--------------- 1 52 374 1,310 1,740 

Tungsten. —_-—-_---------- 6 8 105 10 128 

- Uranium ——~—~-~----------- 145 100 1,820 107,000 109,000 

Zinc. - --------~~-—--~---- 13 18 1,090 . 4 1,120 

Other” ~-- _- ~—6«i18 365 2,280 2,650 

| Total metals __.______ 250 1,640 14,300 262,000 278,000 
_)™(lFlTHOTHTO_”__ nemo 

Oo NONMETALS 

Fluorspar ___-—---------~-- ) 8 48 20 76 
Phosphate rock __________-—_ ae __ 14 8,240 8,260 
Talc, soapstone, pyrophyllite _____ — _- 1. 1 413 414 

Other* oe ee eee 5 18 4 3,150 3,170 

: Total nonmetals! _______ 5 26 67 11,800 11,900 
np TC
 

SS a 

Grand total? _________-~ 255 1,666 14,400 274,000 290,000 

. STATE 
eee A A CE 

ee 

Alabama_________~-------~ -- -- _- WwW WwW 

. Alaska __-__~_~___--~---_----- -—- .- _- -— 167 ; 167 

Arizona________---------- . 23 1,380 7,830 7,990 17,200 

Arkansas__— ~~ _—-__-——----— _— -— __ Ww WwW 

California _____——_-+----—-~-- 5 7. 56 3,180 3,240 

Colorado _. ~__----~—--~-~---~- 3 23 975 2 1,000 

Idaho ___ - -____---~---~---~— °) 52 162 4,650 4,870 

Illinois __ - -__-_-__------- WwW WwW WwW Ww Ww 

Kentucky _.____---------- _— -- WwW _- Ww 

Michigan. ______---------- — _— 26 27,200 27,200 

Minnesota __._ - ___-__------- -— _- —— 54,100 54,100 

Missouri _._.__________--~-- __ 4 2,070 _— ~ 2,080 

Montana_______--~-~~---~-- ®) 2 37 39 78 

Nevada________---------~- 6 5 80 10,300 10,400 

New Mexico_____--__-__---~- 34 97 1,120 53,700 55,000 

New York ______----------+ __ 5 56 279 340 

North Carolina _.._.____--~-- —_ -— -- 132 132 

Oregon _______----------- () WwW 2 (0) 2 
Pennsylvania _________--=-- -- Ww Ww -- Ww 

South Dakota _______-_---~--~- -- WwW WwW -- WwW 

Tennessee __ _ _ _ _-_-----~--- 13 11 968 4 995 

Texas_________---------- 1 __ (3) 36,700 36,700 
Utah ~--------+---------- 158 10 708 3,800 4,680 

irginia _. .-___---------- _- 
Washington ______----_--__ __ 5 5 6,140 6,150 
Wyoming - 5 ---77 777777777 -- 17 161 64,500 64,700 

Undistributed______-------- 5 43 150 880 1,080 

Total!___ __._-_____--- 255 1,660 14,400 274,000 290,000 
a ee 

W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 

1Data may not add to totals shown because of independent rounding. 
2Antimony, bauxite, beryllium, mercury, molybdenum, and rare-earth metals. 
SLess than 1/2 unit. 
Asbestos, boron minerals, garnet, gypsum, iron oxide pigments (crude), potassium salts, pumice, and tripoli.



26 Oo MINERALS YEARBOOK, 1978-79 | 

| a. . Table 17.—U.S. industrial consumption of explosives | 
an oe , (Thousand pounds) _ yo 

* . . “ie . = ‘ - - : : 

| —— : Quarrying | Construction / 
Y Coal Metal and _ nal work and — _ Total 

| _ tear mining mining - - _—s nonmetal indust other industrial 
a . . mining, — ry _ purposes . 

1974.__________ ° © 1,186,614 . 465,490 - 551,380 2,203,484 ' 558,806 — 2,762,290 
1975__§ ~~ 1,652,251 449,271 ~ 493,125 - ~~ 2,594,647 524,380 3,119,027 
1976.__§________ 1,798,873 488,653 493,656 2,781,182 . §47,847 .. | 3,828,529 
1977___________ * 2,093,312 - 446,406 522,678 3,062,396 647,354 “3,709,750 
1978___.__-____ 12,168,680 |s15 74,213 1604955 3,847,798 «1: 2581391 * 3,929,189 

‘Some quantities of this use are included with “All other purposes” to avoid disclosing company proprietary data.._ 
2Includes some quantities from coal mining, metal mining, quarrying and nonmetal mining, and construction work. 

Note: Data for 1977 and 1978 are not: comparable to prior years due to change in reporting by the Institute of Makers of 
Explosives. — - vo a ol, | aoe 

—°. Table 18.—U.S..consumption of explosives in the minerals industry a | 
Be 7 _ _ (Thousand pounds) 7 | oe Oo 

| Quarrying 
Be Coal _ Metal and» isi‘ s - 

ae Year > ¢. Inning mining . nonmetal Total wa 
7 OS mining BE es 

. PERMISSIBLE EXPLOSIVES i . 

1974__ 38,332 192 1,237) 39,761 
197§_ LL 41,996 —- 241 1,083 - 48,820 
1976__ 41,123 204 1,090 42,417 
1977_ 46,663 225 694 - 47,582 
1978_ 38,530 208 618 89,856 - 

OTHER HIGH EXPLOSIVES mo, ee 

A974__ 26,301 27,733 99,364 153,398 
19756. 36,875 | 25,118 74,796 136,789 
1976__ Le 34,521 24,265 65,891 ~ 124,677 
(1977 (84,407 © 25,174 — 63,378 122,959 
1978 27,741 - 25,400 — . 59,974 113,115 

: WATER GELS AND SLURRIES oe , - 

1974____ 22,204 160,198 15,837 . 258,239 
197§__-§ § 24,118 181,809 . 13,872 279,799 
A976 Le 30,871 . 205,429 74,176 310,476 
I977__ 42,406 ~ 154,704 75,062 272,172 
1978 ~------ ee 63,494 234,470 89,322 387,286 

— AMMONIUM NITRATE: FUEL-MIXED AND UNPROCESSED - 
ee TT Ss i a EP GEGEN , 

1974___ 1,099,777 277,367 374,942 1,752,086 
197§_ 1,549,262 242,103 343,374 2,134,739 
1976_ 1,692,358 258,755 352,499 2,303,612 
I977__ 1,969,836 266,303 383,544 2,619,683 
1978__ 2,038,865 314,135 455,041 2,808,041 

eee 

eee 

1974__ 1,186,614 465,490 551,380 2,203,484 
1975__ 1,652,251 449,271 493,125 2,594,647 
1976__ 1,798,873 488,653 493,656 2,781,182 
1977__ 2,093,312 446,406 522,678 * 3,062,396 
1978__ 2,168,630 574,213 604,955 3,347,798 

eee



Abrasive Materials — 

By G. David Baskin? 

Changes in the 1978 quantity and value of manufactured abrasive material also de- 
the sales of various natural abrasives, com- creased for 1978. | | 

pared with the data for 1977, were of a In 1979 output of tripoli-type materials 
mixed nature. Output of tripoli-type materi- and special silica stone products decreased 
als and garnet increased in both tonnage in both tonnage and value when compared 
and value. Emery production also increas- with the previous year. The tonnage and 
ed. But special silica stone product sales . value of sales of garnet and manufactured 
decreased in both tonnage and value, and abrasives increased when compared to 1978 

_ the reported quantity and value of sales of data. — 

| Table 1.—Salient abrasives statistics in the United States ' 

| Kind 1975 1976 1977 1978 1979 

Natural abrasives (domestic) sold or used | | | . 
by producers: | a, 

Tripoli (crude) __________ short tons__ 80,562 124,281 125,661 138,311  °127,878 
Value ________~__ thousands. _ $565 $776 $777 $849 ©$831 

Special silica stone products! __short tons__ 2,953 2,696 2,200 ©2175 ©1,944 
| Value _________ ~~ thousands__ $1,061 $1,404 $3,236 °$2,630 *$1,714 

| Garnet_______________ short tons__ 17,204 24,565 20,022 22,058 23,303 
Value ______-----thousands. $1,690 °$2,740°$2,284. °$2,570 = °$2,881 

Emery ________.___ ~~~ short tons. _ 3,487 Ww WwW Ww Ww 
Value ___________ thousands__ WwW Ww Ww WwW wv 

Artificial abrasives? *____________ short tons__ 528,307 620,328 640,723 550,877 712,783 : 
Value?________________thousands._ $141,580 $176,064 $186,654 $172,554 $230,024 

Foreign trade (natural and artificial abrasives): . ; 
Exports (value)______._________do__ $102,849 $118,199 $121,579 $138,659 $185,587 
Reexports (value) ______________do-_ $28,362 _ $29,285 $85,363 $41,016 $92,838 
Imports for consumption (value) _____do._ $121,863 $157,282 $192,870 $231,720 $270,556 

*Estimate. "Revised. W Withheld to avoid disclosing company proprietary data. 
1Includes grinding pebbles, grindstones, oilstones, tube-mill liners, and whetstones. 

_includes Canadian production of silicon carbide and aluminum oxide and shipments of metallic abrasives by US. 
ucers. 

° 5Includes U.S. and Canadian production of aluminum-zirconium oxide. 

FOREIGN TRADE \ 

The 1978 import values of abrasive mate- carats of loose material valued at $87.8 
rials were 20% more than the 1977 import _ million, a decrease of 2% in quantity and an 
values, while the 1979 values increased 17% increase of 11% in value, compared with 

over the previous year. U.S. exports plus imports for 1977 and not including diamond 
reexports, not including metallic abrasives, dies. In 1979 imports of industrial diamond 
increased in value 14% in 1978 and 55% in totaled 25.3 million carats valued at $110.9 
1979. Net imports, the excess of imports million, an increase of 14% in quantity and 
over exports and reexports, not including 26% in value, compared with the previous 
metallic abrasives, were valued at $57.5 year. The exports of industrial diamond, 
million in 1978 and $0.6 million in 1979. loose, totaled 19.1 million carats in 1978, an 

Industrial diamond imports into the _ increase of 8%; their value was $51.2 mil- 
United States in 1978 totaled 22.2 million lion, 15% more than the value for 1977. In 

27
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1979, exports of industrial diamond totaled The 1978 imports of industrial diamond 
28 million carats, an increase of 47% when from Ireland totaled 7.9 million carats, 
compared with the previous year; the value valued at $17.9 million, an increase of 4% in 
increased 53% to $78.5 million. Reexports of quantity and 1% in value over 1977 im- 

- industrial diamond, loose, decreased 15% to ports. Ireland’s share of U.S. imports in 

3.3 million carats in 1978, but the value of 1978 was 36% of the total quantity and 20% 
these reexports increased 15% to $40.2 mil- of the total value. In 1979, imports. of 
lion. Reexports in 1979 decreased 24% in industrial diamond from Ireland totaled 9.6 
quantity, compared with 1978 reexports, million carats, valued at $20.5 million, an 

| but the value increased 3% to $41.4 million. increase of 22% in quantity and 15% in 
In 1978, the diamond content in diamond value. Ireland’s share of U.S. imports in 
wheels, exported and reexported, was 1979 was 38% of the total quantity and 18% 
718,416 carats, a decrease of 18%; the de- of the total value (excluding diamond dies). 
clared value was $6.0 million, a decrease of Of the imported bort and powder in 1978, 

2% from the value declared for 1977. In 1.4 million carats were synthetic diamond 
_ 1979, diamond content in wheels, exported valued at $14.0 million, and 7.6 million 

and reexported, was 589,000 carats,an 18% carats were natural diamond valued at 

| decrease compared with 1978 quantities; the $18.9 million. In 1979, synthetic powder and 
value increased 10% to $6.6 million. Im- dust totaled 12.9 million carats valued at 

ports of diamond wheels increased in value $23 million while natural bort and powder 
in 1978 to $3,558,000 from the 1977 value of totaled 5.9 million carats valued at $15.2 

$1,882,000. The 1979 value of diamond million. , | 
| wheel imports increased 87% to $6,638,000. 

Table 2.—U.S. exports of abrasive materials, by kind 

~ (Thousands) 

_ em 
Kind or Value open Value iy Value 

NATURAL ABRASIVES | c 
Dust and powder of natural and synthetic . 

precious or semiprecious stones, . 
- including diamond dust and powder ______-— carats__ 17,272 $42,714 18,857 $49,098 27,297 $70,902 
Crushing bort, except dust and powder_________-do__ 6 42 __ __ _- __ 
Industrial diamond __________________.~-do__ 376 1,854 289 2,124 683 7,572 
Emery, natural corundum, other natural 

abrasives, n.e.c__§_§_§___._______.____—pounds__ 38,803 8,147 19,067 890 9,627 1,776 
MANUFACTURED ABRASIVES 

Artificial corundum (fused aluminum oxide) ______do__ 39,361 13,226 32,2838 18,671 39,986 19,754 
Silicon carbide, crude or in grains._.____..____do__ 22,441 7,062 24,150. 8,080 20,410 9,410 
Carbide abrasives, n.e.c__§__._§_/_-_/__________—-—do__ 2,074 4,513 558 752 388 987 
Other refined abrasives_ ________________—_do__ NA NA 27,785 6,057 28,206 6,569 
Grinding and polishing wheels and stones: 

Diamond_____________________—~— carats... ——-‘ 197 5,900 694 5,759 567 6,401 
Pulpstones ___________________-_pounds__ 1,545 966 (4) (4) ) aa) 
Polishing stones, whetstones, oilstones, . 

hones, similar stone_______._______ number__ 660 1,303 868 1,908 668 1,791 
Wheels and stones, n.e.c ~___._________— pounds_ _ 5,268 14,526 6,763 17,264 6,560 21,083 

“ Abrasive paper and cloth, coated with 
natural or artificial abrasive materials _____ reams__ 5386 17,017 717,223 27,622 718,608 30,864 

Coated abrasives, n.e.c _~______________-_pounds__ NA 4,309 NA NA NA NA 
Grit and shot, including wire pellets ______.—_do____ NA NA _ 33,674 5,434 44,395 8,478 

Total. -§_-______-_- XX 121,579 XX 188,659 XX 185,587 

NA Not available. XX Not applicable. 
1Included in ‘Wheels and stones, n.e.c.” 
2Quantities for 1978-79 measured in pounds.
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| Table 3.—U.S. reexports of abrasive materials, by kind 

. (Thousands) 
eg 

. 1977 1978 1979 

_ Kind | Quan- - Quan- yy... Quan- 
. tity Value . tity Value tity Value 

NATURAL ABRASIVES - 
Dust and powder of natural and synthetic . 

precious or semiprecious stones, . oe 
including diamond dust and powder _____~—_— carats__ 464 $1,372 624 $2,006 472 $1,914 

Crushing bort, except dust and powder____———_do___~_ 320 1,758 _- __ __- - 

Industrial diamond _._________._----~-do____ | 3,182 31,839 2,666 38,205 2,055 39,753 
Emery, natural corundum, other natural 2 

abrasives, n.e.c_________________-—~—-_pounds__ _. __ 97 13 214 49,966 
MANUFACTURED ABRASIVES 

Artificial corundum (fused aluminum oxide) _ — __do__ — — __ —_ . & - 3 __ _- . 
Silicon carbide, crude or in grains_ _______——-do_-_~_ oe - 138 25: --° — 

Carbide abrasives, n.e.c ._.___.___________~--do_-_~_ 5 34 __ __ oe oe 

Grinding and polishing wheels and stones: 
Diamond..______________.-_-_ ~~~ carats__— 33 235 24 196 22 2-287 

Wheels and stones, n.e.c.? ____.___.--_pounds__ 16 60 36 90 8 147 
Abrasive paper and cloth, coated with 7 

natural or artificial abrasive materials, 
including coated abrasives, n.e.c _________ reams__ (4) 5 3278 478 3348 821 | 

Coated abrasives, n.e.c ~__.________§__-~ --_---~---~ NA 60 — __ _— _- 

Total. __§_-§_ —§ = ee XX 35,363 XxX 41,016. XX 92,838 

NA Not available. XX Not applicable. BO a - 

1Less than 1/2 unit. . 
Includes value of hones, whetstones, oilstones, polishing stones, and quantity and value of other abrasive wheels. . 
3Quantities for 1978-79 measured in pounds. 7: . 

Table 4.—U.S. imports for consumption of abrasive materials _ 
: (natural and artificial), by kind : 

(Thousands) . . 

ne 
1977 1978 ' 1979 

Kind . Quan- ‘Quan- Quan- 
| tity Value “tity Value “tity Value 

Corundum, crude_____________—~—-~~-~short tons__ 2 $241 () $58 5 $435 | 

Emery, flint, rottenstone, tripoli, OS : 

crude or crushed______________-__-~--do___~- 9 363 10 611 7 584 . 

Silicon carbide, crude ___________--_-----do____ 93 25,339 107 30,091 97 30,111 . 

Aluminum oxide, crude_____§__.____-_-_--do___~ 180 42,740 195 45,653 211 49,843 

Other crude artificial abrasives _________——-do____ 3 712 2 506 3 795 

Abrasives, ground grains, pulverized or refined: 
Rottenstone and tripoli______________--do___~_ (4) (2) (9) 3 4 | 
Silicon carbide _____.___________._~----do____ 3 2,731 7 6,807 6 7,480 
Aluminum oxide _______/_______~__-~-do___~_ 3 1,889 5 3,509 8 5,310 
Emery, corundum, flint, garnet, other, 

including artificial abrasives _________—-—do___~ 3 1,752 4 3,104 4 3,781 
Papers, cloths, other materials wholly or partly 

coated with natural or artificial abrasives _____ __—_ (7) 27,952 (7) 38,185 (?) 42,117 
Hones, whetstones, oilstones, and polishing stones 

number__ 203 182 831 627 423 518 
Abrasive wheels and millstones: 

Burrstones manufactured or bound up into - 

millstones______________._—_~—- short tons__ (7) 2 #&«A) (2) () 8 \ 
Solid natural stone wheels ____ _____—— number__ 8 32 23 19 41 70 ; 
Diamond_____________-_.--_------do____ 55 1,882 130 3,558 103 4,192 
Abrasive wheels bonded with resins ___—_—_—do___~_ 1 3,556 32,851 4,796 33,906 6,131 
Other_______-_-_~-_-_--~------~-------- (7) 2,129 (?) 4,460 (?) 5,506 

Articles not especially provided for: 
Emery or garnet __.______---_----------- (7) 36 (*) 44 (?) 53 
Natural corundum or artificial abrasive 

materials ___._§_._______-~~-~--------~--- (7) 345 (?) 522 (?) 7710 
_ Other________---_------------~------- (7) 685 ) 800 oo) 1,166 

Diamond, natural and synthetic: 
Diamond dies _______._____.____---—-—~- number__ 16 580 T11 606 11 156 
Crushing bort_______.___-_-_------~- carats_— 260 592 177 455 58 219 
Other industrial diamond ____________-do____ 6,263 40,822 5,919 49,018 6,062 65,612 
Miners’ diamond____________-------do___~ 1,842 6,986 1,276 5,797 1,033 8,087 
Dust and powder ___________--------do____ 14,775 30,722 14,811 32,491 18,172 37,016 

Total _._____________--_---------- XX 192,870 XX 231,720 XX 270,556 
a 

TRevised. XX Not applicable. 
1Less than 1/2 unit. 
2Quantity not reported. 
SQuantities for 1978-79 measured in pounds.



30 MINERALS YEARBOOK, 1978-79 | 

| _ TRIPOLI rs 

Finegrained, porous silica materials are Okla., which produced crude and finished 
grouped together under the category tripoli material; and American Tripoli Co., Div. of 
because they have similar properties and The Carborundum Co., which produced 
end uses. Production of crude tripoli (table crude in Ottawa County, Okla., and finished 
1) increased 10% in quantity and 9% in material in Newton County, Mo. Illinois 
value in 1978. Processed tripoli sold or used Minerals Co. and Tammsco, Inc., both in 
(table 5) decreased 1% in quantity and Alexander County, Ill., produced amor- 
increased 17% in value. Of the processed phous (microcrystalline) silica. Keystone 
tripoli, 66% was used for abrasives in 1978 Filler and Manufacturing Co., in Northum- 
and 32% was used for fillers, compared with berland County, Pa., mined and processed 

61% and 37%, respectively, for these usesin rottenstone (decomposed. fine-grained sili- 
1977. ceous limestone or shale). 

Tripoli producers in 1978 were Malvern Prices quoted in Engineering and Mining 
| Minerals Co., Garland County, Ark., which Journal, December 1978 and December 

produced crude and finished material; Mid- 1979, for tripoli and amorphous silica were 
| western Minerals Corp., Ottawa County, as follows: a 

| — | os — | 7 1978 7979 

Tripoli, paper bags, carload lots, f.o.b., in cents per pound: — oo | oo a 
| PW hits Hlow iil: Air floated through 200 beak 2.30 2.55 

. Rose and cream, Seneca, Mo., and Rogers, Ark.: . 
Once ground. _____~_____-_-_~___ 2.90 ' 2.90 
Double ground ~____§______--~_~_~ . 2.90 _ 2.90 
‘Air float — ~~ 3.15 | BIB 

Amorphous a silica, 50-pound, paper bags, f.0.b., in dollars per ton: | 

Through 200 mesh, 90% to 95% Woe ee ________ —-$85.00-$46.00 | $51.00 
Through 200 mesh, 96% to 99% ____.______________________—_°36.00- 47.00 52.00 
Through 325 mesh, 90% to 95% ___________________________ 37.00. 48.00 58.00 
Through 325 mesh, 96% to 98% _.-________________________ _ 41.00- 52.00 55.50 
Through 325 mesh, 98% to 99.4% _.________________________  39.50- 50.50 57.00 
Through 325 mesh, 99.5% __-_._________._______.________ 67.50 72.50 

| _. Through 400 mesh, 99.9% $$. 91.50 | 98.50 
Below 15 micrometers, 99%______________________ 99.50 106.50 
Below 10 micrometers, 99%_____§_§_.__._§_ = 12400 — 131.00 

Table 5.—Processed tripoli' sold or used by producers 
in the United States, by use? 

Use -*1974.~=*«<C*«‘CSTSHS*~<C*~C*«iN TO 1977 1978 1979° ee he ak bd 
Abrasives_____________short tons__ _- 50,615 38,815 68,874 70,631 15,574 78,600 

Value _____________ thousands__ $2,251 $1,518 $2,525 $2,805 $3,709 $3,718 
Filler________________short tons__ 33,361 27,630 40,247 42,599 36,505 36,409 

Value _____________ thousands__ $1,346 $1,205 $1,811 $2,212 $2,220 $2,511 
Other _______________short tons__ 2,025 1,739 5,000 2,689 £2,190 1,000 

| Value ___________~~ thousands. _- $66 $60 $175 $119 &$97 $50 

Total’__________-_short tons__ _ 86,000 68,184 114,121 115,919 114,269 116,009 
Value? _______ thousands__ $3,665 $2,783 $4,511 $5,136 $6,026 $6,279 
erence A SR Se PU PSS 

“Estimate. 
1Includes amorphous silica and Pennsylvania rottenstone. 
Partly estimated. 
SData may not add to totals shown because of independent rounding. 

SPECIAL SILICA STONE PRODUCTS 

Special silica stone products produced in Ohio, grinding pebbles from Minnesota and 
1978-79 included oilstones-whetstones from deburring media from Ohio and Wisconsin, 
Arkansas and Indiana, grindstones from and tube-mill liners from Minnesota.
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Producers of oilstones-whetstones in Gar- ae Ss | 

pane Ae th ie (elowea 0. i979) Ae Table 6.—Special silica stone products sold 

‘kansas Abrasives, Inc; and Norton Pike _—«_—soPr used inthe United States! = 
Div. of Norton Co. Hindostan WhetstoneCo. ~ ~~~ ~~ ‘Quantity. Value” 
operated a plant in Lawrence County, Ind., — : Year oe ee a sands) | 
to.finish stone obtained from a quarry in] ©=_——@ 
‘Orange County, Ind. Cleveland Quarries Co. 1974-________--------" 8,184- $717 

produced grindstones at its Amherst quar- {97g "~~7777777777772ss'898 40 
, ry, Lorrain County, Ohio. Jasper Stone Co. 1977, ----_-----------. ' 2200 ° - 3,236 

produced grinding media, rough and round- forse TTT TTT TTT oO a, - pe 
ed, from its quarry in Rock County, Minn.;  ———77> 

‘and Baraboo Quartzite Co. Inc., produced = ‘Estimate. ras 
deburring media at its quarry in Sauk _ ,,,jiedes srinding pebbles, grindstones, otlstones, tube- 
County, Wis. oo - : SO oy 

oo , NATURAL SILICATE ABRASIVES | ee aed 

Garnet.—The United States accounts for Garnet Extractives began garnet produc- 
about 85% of the world’s garnet production; tion of almandine garnet near Rangeley, 
the rest comes primarily from India, the Maine. The company expects production to 
US.S.R., and Australia. Sales of domestic reach 10,000 tons per year, with its main 
garnet increased 10% in quantity and 15% markets in abrasives, water filtration, and 
in value in 1978, compared with 1977 sales. production of high-density concrete. => | 
In 1979, sales increased 6% in quantity and The United States is the largest consumer 
10% in value, compared with 1978 sales. of garnet, although Japan, the United King- ; 
Four producers were active—two in Idaho, dom, France, the Federal Republic of Ger- 

one in New York, and one in Maine. Barton many, and Italy are also large importers : 
Mines Corp., Warren County, N. Y., sold and consumers. With garnet now-higher in 
garnet for use in coated abrasives, glass cost than in previous years, some users are 
‘grinding and polishing, and metal lapping. replacing it with synthetic abrasives, but | . 
‘Emerald Creek Garnet Milling Co. and synthetics are not being used in high- ( 
Idaho Garnet Abrasive Co., both in Bene- quality cabinet work. Some garnet produc- , 
“wah County, Idaho, reported their garnet ers expect the product’s future growth to be | 
was used in sandblasting, water filtration, outside the abrasives industry, particularly : 
as a filler in rubber products, and as an _ in water filtration applications? —_— , 
additive in decorative concrete. Industrial | Do 

pe _ Table 7.—Abrasive garnet sold or used by  — : 
| _ producers in the United States oo 

. - Quantity Value oo. 
a | '. Year (short _ (thou- 

tons) _—Ss sands) _ 

- 1974 __-_--________.__  ——s- 24,684 $2,551 | 
19756 2. = «7,204 1,690 | 

. 1976 2 24,565. °2,740 | 
| 1977 9 Lee 20,022 °2,234 : 

. | 1978 __-________-____ 22.058 ©2570 a 
1979 ___ 23303 °2:831 

°Estimate. | . 7
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NATURAL ALUMINA ABRASIVES 

~ Corundum.—No domestic corundum was for coated abrasives and tumbling or debur- 
produced in 1978-79. Requirements for do- ring media. 

_ mestic consumption were met by imports, World production data available for em- 
primarily from Nigeria and the Republic of _ ery are principally for Greece and Turkey, 

| South Africa. Small quantities of corundum the primary producers. In 1978, production 
were imported from Canada, Switzerland, of emery in Greece was estimated to be 

and India. In 1978, imports totaled 486 tons 8,960 tons; production in 1979 was approx- 
at a declared value of $57,973. In 1979, imately 7,200 tons. Turkey’s emery produc- 
imports totaled 4,867 short tons valued at tion in 1977 was reported as 72,226 tons. No 
$434,964. | value was computed for production in either 

Prices quoted in Engineering and Mining country. Emery reserves in Turkey are 
Journal, December 1978 and December estimated to total 10 million tons. | 

: 1979, for crystal corundum, per short ton of Prices quoted for emery in Industrial 
crude, cif. U.S. ports, were $150 to $160. Minerals, No. 135, December 1978, were as 

_ Emery.—Two producers of emery were follows, in dollars per metric ton, c.i.f. main 
active in 1978: De Luca Emery Mine, Inc., European port: Coarse grain, $143 to $152; 
and John Leardi Emery Mine, both near medium and fine grain, $152 to $171. Prices 
Peekskill in Westchester County, N. Y. quoted in Industrial Minerals, No. 147, 
Domestic emery was used mostly in aggre- December 1979, were as follows: Coarse 

_ gates as a nonslip additive for floors, pave- grain, $165 to $176; medium and fine grain, 
ments, and stair treads. The minor use for $176 to $198. | | 

: domestic emery was in abrasive materials | | | 

| Table 8.—Natural corundum: World production by country 

(Short tons) - 

Country? 1976 1977 ~ 1978” 1979° 

India __--_______ ee 526 TF e1 440 1,186 1,200 
Kenya_________§_ 15 _— ee _- 
South Africa, Republic of _.. $$. > 5 > T156 152 20 72 
USSR 8,300 8,800 ~ 9,400 9,400 
Uruguay --~~--_--~-~--~-~~----~-----------___ 420,464 T2580 

Total. _______________ ee T9417 10,856 10,858 — 10,922 eee Ee 
“Estimate. Preliminary. Revised. . 
1In addition to the countries listed, Southern Rhodesia presumably continued to produce natural corundum at a 

significant level (several thousand tons annually), and Argentina may have produced minor quantities of this commodity, 
but output is not reported and available information is inadequate for formulation of reliable estimates of output level. 

INDUSTRIAL DIAMOND 

Domestic production of synthetic indus- million carats for stones, so excesses are 9.0 
trial diamond in 1978 was estimated at 28.7 million carats and 14.4 million carats, re- 
million carats, an increase of 2.9 million spectively. Bort available for disposal under 
carats over revised estimates for 1977. Pro- _ prior enabling legislation totaled 0.4 million 
duction for 1979 was estimated at 42 million carats. The inventory of small diamond dies 
carats. Secondary production, or salvage was 25,473; the objective was 0; and 25,473 
from used diamond tools and from wet and was excess. 
dry diamond-containing wastes, was esti- The United States is the largest consumer 
mated at 3.0 million carats annually, using of industrial diamond stones and is totaly 
data from a consumption canvass conducted dependent on foreign sources. Due to politi- 
by the US. Department of Commerce. cal instability, supplies from Zaire and oth- 

The Government stockpile inventory asof er areas are in potential danger of disrupt- 
December 31, 1979, included 24.0 million ion. Output of industrial stones is largely 
carats of crushing bort and 20.0 million dependent on the output of gem diamond, 
carats of stones. Stockpile goals were 15.0 which is limited by economic and other 
million carats for crushing bort and 5.6 factors not directly related to the demand
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for industrial stones. World reserves are not been thoroughly sampled for a determi- 
only marginally sufficient to meet world nation of their economic grade. Early-phase 7 
demand for industrial stones through 2000; exploration is being conducted in Wyoming 
therefore, increased use of polycrystalline under an assessment permit granted to 
diamond compacts and other synthetic Cominco American Inc. by the State of 
products will be necessary to be certainthat Wyoming and the Rocky Mountain Energy 
the demand will be met. Co.3 | 

Exports and reexports (1979 data in pa- Since the start of investigations in Wyo- 
rentheses) of industrial diamond dust and ming, there has been renewed interest in |. 
powder, including synthetics, totaled 19.5 prospecting other kimberlitic instrusives in 

(27.8) million carats valued at $51.1 ($72.8) Montana, Arizona, and Kentucky. There 
million. Exports and reexports of stones and have been no diamonds reported from these 
crushing bort totaled 3.0 (2.7) million carats localities. | | 
valued. at $40.3 ($47.3) million. The total of 

exports and reexports of dust and powder, Table 9.—U.S. imports for consumption 
bort, and stones was 22.4 (30.5) million of industrial diamond 
carats valued at $91.4 ($120.1) million. (excluding diamond dies) — 

Domestic exploration for diamonds is un- (Thousand carats and thousand dollars) | 

derway. More than 90 kimberlite occur- —— WH SSEss—SSsSSSSSSSSSSSSSSSSSSSSS 
rences are known in the Colorado-Wyoming _____—Year_— Quantity Value | 
State Line District and the Iron Mountain i976 === = == Sséia 04761102 
District of Wyoming. Microdiamonds have 1977-------------------- 22,640 79,122 

_ been recovered from some of the StateLine 191927777777227772777772 35325. 1101984 
| diatremes; however, the occurrences have = ————————————————————?___"""
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WORLD REVIEW 

Australia.—Diamond exploration in the mid-1980’s.1 In the Republic of South Afri- 
Kimberley region of Western Australia ca, De Beers’ plans include increasing ore 
stirred much excitement during 1978-79. production and plant capacity and improv- 
More than 5,500 claims of 120 hectares each ing diamond-recovery techniques. Marked 
were staked by 20 to 30 exploration groups improvement in recovery methods in the 
representing 45 to 50 different companies. last 10 years has led to the retreatment of 

| The most promising results were shown by old mine dumps in and around Kimberley. 
the Ashton Joint Venture, which is manag- This retreatment is intended to extend the 
ed by a subsidiary of Conzinc Riotinto of life of the older underground mines, some of 
Australia Ltd. Of the 28 kimberlite pipes which were previously expected to be ex- 
located, bulk sampling of several yielded hausted before 1990.17 — 

more than 14,400 stones. The largest stone The company announced an agreement 
found weighed 7.0 carats. Some reports with the Government for further develop- 
estimate that 50% of the stones were of gem ment of the Premier mine, which has pro- 
quality. Ashton’s Argyle prospect, near duced over 78 million carats, including 280 
Kununurra, is the most likely to become a_ stones weighing over 100 carats each. The 
mine ‘in the near future. Initial samples mine will be extended below a 75-meter- 
indicate very high grades of 94 carats per thick barren gabbro sill that cuts across the. 
100 metric tons from the AK.1 kimberlite kimberlite pipe at the 400-meter level. The 
pipe and 796 carats per 100 metric tons kimberlite below the sill is expected to yield | 
from the alluvial gravel. The claims will 14 million tons of ore at a grade of 72 carats 
not be firmly evaluated until 1980, when per 100 tons.'* | | 
more extensive bulk sampling and sample In northwestern Cape Province, the 
processing is scheduled for completion.§ ¢ Koingnaas mine (De Beers) began produc- 
Botswana.—The Jwaneng mine now tion planned to total 540,000 carats per year 

being developed will reportedly add 6 mil- with an apparent operating life of 15 years. 
lion carats to the annual diamond produc-_ The alluvial deposit there will yield small 
tion of Botswana by 1985, making that stones averaging 0.25 carat or less. Discov- 
country one of the world’s major producers, ered in 1962, the deposit could not be 
ranking behind Zaire and the U.S.S.R. Lo- economically mined until recently, when 
cated in the Kalahari Desert, the mine isa diamond prices increased sharply and mar- 
joint project of the Botswana Government ket conditions improved for small stones.*® 
and De Beers Consolidated Mines Ltd. The The Finsch mine (De Beers) also in Cape 
Government has negotiated for 77.5% of the. Province, is scheduled to increase its ore 
profits.” production approximately 40% to 420,000 

Central African Empire.—Diamond pro- tons per month. In addition, plans are to 
duction in 1978 was 284,240 carats; of this increase capacity at the treatment plant 
amount, 30% were of industrial quality. and to substantially improve diamond re- 

‘ Total production decreased 4.4% from the covery. On the basis of a 6-day working 
1977 level, and higher prices resulted in a_ week, it is anticipated that the new capacity 
49% increase in the value of production to will allow for an increase in the mine’s 
$35 million.* An Israeli-Iranian-Swiss group present diamond production of 2.4 million 
obtained a 30,000-square-kilometer conces- carats per year. Production is expected to 
sion for diamond exploration and evalua- increase by about 1 million carats per 
tion; but the project dissolved when political year.‘ Industrial diamond recoveries pre- 
instability increased inIran.®° sently amount to about 85% of the mine’s 

Rhodesia, Southern.—Pilot plant testing total diamond production. 
of a diamond deposit near Beitbridge is An expansion program has begun that is 
underway. The prospect belongs to De _ projected to increase production capacity of 
Beers.?° De Beers-Sibeka (Sibeka is a Belgian compa- 

South Africa, Republic of.—Diamond ny) synthetic industrial diamond to more 

production in 1978 is estimated at 7.7 mil- than 60 million carats annually. This pro- 
lion carats, with 4.1 million carats being of duction would equal 60% of the synthetic 
industrial quality. This estimate represents diamond in the 1978 market. The three- 
a 1% increase in total production over that phase program, which includes plants in 
of 1977. the Republic of South Africa, Ireland, and 

De Beers continued plans to increase Sweden, is scheduled for completion in 
diamond production from all its mining 1980.1” 
interests to over 20 million carats by the U.S.S.R.—Diamond exports, estimated at
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$750 million in 1978, are the fourth largest Zaire.—Total diamond production in 1978 
source of hard currency for the U.S.S.R.1* was 11,250,000 carats; 95% to 97% of this 
An estimated 10.6 million carats were total was of industrial quality. Production 
mined in 1978; 80% of this amount was of was unchanged from that of the previous 
industrial quality. | year. 

TECHNOLOGY | 

An improved method for bonding synthet- ophthalmic industry’s lens production oper- 
ic diamond-cutting elements to drill bitshas ations. The new electroplated diamond 

| been developed by Sandia Laboratories, Al- product can reduce the time required for 
buquerque, N. Mex. The diffusion-bonding prefinishing and polishing by at least 50% 
technique involves attaching the cutters to and can outlast its conventional abrasive 
a tungsten-carbide stud or directly to a bit counterpart by 1,000 times.” 
body. Polycrystalline compact cutters and Wheel Trueing Tool Co. of Columbia, | 
studs are coated with nickel, locked togeth- S.C., has developed a process for impreg- | 
er, and placed in a thin-walled steel can nating mining tool bits with industrial dia- 
filled with a pressure-transfer medium monds in a way that reduces diamond costs 
(graphite). The evacuated, sealed can is but requires technical exactitude in metal- 
placed in an autoclave and subjected to lurgy. The company can use synthetic dia- 
pressures of 30,000 pounds per square inch monds for impregnation in powdered metal; 
(psi) at 1,202° F for 4 hours. Under these in some cases, synthetics perform better 

conditions, the metallization layers flow and are less expensive than natural dia- 
and the surface impurities diffuse into the monds.?? _ 
nickel, creating a uniform, high-quality Diamond SA of Lausanne, Switzerland, 
weld. The resulting bonds have shear has developed a new technique for the 
strengths of 60,000 to 80,000 psi. Field tests economic manufacture of profiled polycrys- 

_ are planned to test the bonds using igneous _ talline diamond cutting tools. With the new | | 
formations and shale. The work is funded technique it is possible to produce straight — | 
by the U.S. Department of Energy’s Divi- edges, radii, angles, and combinations of | 
sion of Fossil Fuels Extraction. these to suit the desired tool geometry. The 

_ Lamage, Ltd., of Canada, has developed a__ polycrystalline diamond material shows sig- | 
new design for an exploratory diamond- nificant advantages over conventional tool- — : 
drilling core bit using synthetic diamonds. ing materials especially when machining . 
The new bit, made of numerous small seg- aluminum; magnesium and its alloys; non- 
ments spaced to allow flushing of cuttings, ferrous metals containing silicon; nonfer- | 
performs well in both hard and soft forma- rous metals such as copper, brass, bronze, | 
tions with penetration rates of 11 to 36 and zinc and its alloys; ceramics; porcelain; 
centimeters per minute. Advantages claim- reinforced and nonreinforced plastics; rub- 
ed for the new design include: Lower cost ber; and, for certain applications, gold, plat- 
per foot and lower investment; fewer bit inum, and silver. Monocrystalline diamond 

types required; lower pressures used in tools are still required for turning and 
drilling, resulting in less hole deviation, less milling operations designed to produce a 
wear on bearings and equipment, and lower _ gloss or polished finish.” 
fuel consumption; and the advantage of the Abstracts were published relative to the 
bit staying down the hole longer, resulting properties of diamond, hard materials, 
in fewer round trips for the drill string.” machines, and patents on a monthly basis 

A flexible, throw-away diamond abrasive in the Industrial Diamond Review. Each 
pad invented by D. H. Prowse and Co. Ltd., issue, from January to December 1978 and 

is designed to expedite and lower the cost of 1979, contains 11 to 25 pages of abstracts 
finishing contoured surfaces, notably inthe and patent information.
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| ARTIFICIAL ABRASIVES . a | 

Five firms produced crude fused alumi- escalating cost of energy in the area. In ; 
num oxide in the United States and Canada Canada, plants were operated by Electro- 
in 1978. Operators with plants in both Refractories & Abrasives Canada, Ltd.; Ex- 
countries were: The Carborundum Co., Div. olon; Norton; and General Abrasive Co. 
of Kennecott Copper Corp.; Norton Co.;and These companies produced crude for abra- 
General Abrasive Co., Div. of Dresser Indus- sive uses and for refractory and other non- 

tries, Inc. The Exolon Co. and Unicorn abrasive uses. Satellite Alloy Corp. operated 
Abrasives of Canada, Ltd., Div. of Fusion du in the United States and produced crude for 

Saguenay (Simonds Canada Abrasive Co. nonabrasive applications. Production re- 
Ltd.), operated plants in Canada. The re- ported in 1978 by the six firms was 78% of 
ported 1978 production of white, high-purity capacity, and 27% of the output was re- 
material was 27 ,955 tons and production of portedly used for abrasive applications. 

regular material was 114,153 tons. Of the Nonabrasive use accounted for the remain- | 
combined output of white and regular mate- ing 73% of output. Most of the nonabrasive 
rial, 10% was used for nonabrasive applica- ses of crude were in refractory and metal- 
tions, principally in the manufacture of lurgical applications. Stocks totaled 7,255 
refractories. Stocks reported totaled 19,552 tons as of December 31 1978. accord- 

tons as of December 31, 1978. The estimated ing to reports. In 1979, production report- 

1979 production of white, high-purity mate- 44 was 95% of capacity. Of the total output, 
rial ‘was 45,560 tons; production of r egular approximately 35% was used in abrasive 

material was 179,391 tons. Approximately _ applications. Stocks totaled 5,857 tons as of 
8% of total production was used for non- December 31, 1979. 

abrasive applications. ae estimated PFO” In the Stockpile Report to the Congress | | 
) @ of the ra capacity of by the General Services Administration, th 

U.S. and Canadian plants. Stocks reported. y the Mener rvices ACmMnistralion, the . 
inventory of crude fused aluminum oxide in 

totaled 15,323 tons as of December 31,1979. calend 1979 249 864 tons: 73.901 : 

One firm, General Abrasive Co., Div. of endear y ear tele hod ? The | k f | 
Dresser Industries Inc., produced fused tons was uncommitted excess. 1e stock 0 : 
alumina-zirconia abrasive in the United aluminum oxide gr ain decreased slightly to 
States and in Canada; and three firms, 50,786 tons; the goal was 75,000 tons. The | 
Carborundum, Norton, and Exolon, operat- stock of silicon carbide crude was 80,537 | 

ed ‘plants in Canada. All production was tons, and the goal was unchanged at 306,628 | 

reportedly used for abrasive applications. In. tons. — oe 
1978, output was 88% of the capacity of the Metallic abrasives were produced by 12 : 
furnaces that were used for production of firms in the United . States in 1979. Steel | 

fused alumina-zirconia. Stocks reported to- Shot and grit comprised 90% of the total 
taled 1,436 tons as of December 31, 1978.In quantity sold or used; chilled iron shot and 
1979, estimated output was 95% of capacity. grit, 7%; and annealed iron shot and grit, 
Stocks reported totaled 4,283 tons as of 2%. Pennslyvania supplied 24% of the total 
December 31, 1979. | sold or used. Other large suppliers operated 

Six firms in the United States and Cana- in Ohio, Michigan, Indiana, Virginia, Ala- 
da produced silicon carbide in 1978. In 1979, bama, Connecticut, and New York. Three 
a seventh company, ESK Inc., began pro- companies recycled metallic abrasives: 

duction in Hennepin, Ill. The Carborundum Copperweld Steel Co. of Glassport, Pa.; In- 

Co., operating plants in both countries, dusteel Corp. of Pittsburgh, Pa.; and Kohler 

decided to close its Jacksboro, Tenn., plant. Co. of Sheboygan, Wis. 
The main reason for the closure was the | 

TECHNOLOGY 

A fused abrasive grain developed by Corn- crystalline phases of corundum and zirconia 
ing Glass Works of Corning, N. Y., hasless with an average crystallite size smaller 
tendency to chip and lower rates of attri- than 300 micrometers. Fused raw material 
tious wear than conventional fused alu- is formed into grain of appropriate particle 
mina-zirconia abrasives. It consists of sizes for use in grinding wheels and coated
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abrasive products. | v. ON ee aT eT in Action: Development. 

Cutting tool inserts are being manufac- = v. 189, No. 4, October 1978, pp. 357-359. 
tured from hot-pressed silicon nitride. In sy ee Journal. Vv eg Re J une 2, 1978, p. 414. 
this new application the high strength, ca. State Department Airgram A-17, Feb. 23, 1979, pp. 34- 

resistance to thermal shock, and good high- ““:a,a:,qua, Industrial Diamond Quarterly. No. 19, 
temperature properties of the material al- 1978/II1, pp. 35-41. | 
low positive-rake cutting geometry and Engineering ba Mining Journal. V. 179, No. 9, 
higher cutting speeds on hard, abrasive teCoal and Gold Base Mines. V. 26, No. 8, August 1978, 
metals 26 pp. 51-62. : 

° 17Page 11 of work cited in footnote 14. 
_—_ *®Business Week. No. 2530, Apr. 17, 1978, p. 48. 
1Physical scientist, Section of Nonmetallic Minerals. _ aomining Engineering. V. 89, No. 2, February 1979, p. 27. 
?Harben, P. Abrasives—Taking the Rough With the ge Northern Miner. V. 64, No. 14, June 15, 1978, p. 

. Ind. Mi *> 1 » INC ’ . 49-73. i ° . . . * . . 
Smooth Ind. Miner., No. 134, November 1978 PP. «an 21Industrial Diamond Review. Design Council Honours Hausel, W. D. Exploration for Diamond-Bearing Kim Th . d. May 1978 166-1 rt 
berlite. Wyoming Geological Association Newsletter, Feb- 22 Amerie Diam tal Mark LV’ Pr No. 5. Jan. 8, 1979 
ruary 1979, p. 4 (Abstract). | 9 erican Me et. V. 87, No. 5, Jan. 8, 1979, p. 

“World Mining. Australia. V. 33, No. 3, March 1980, p. ° 23tndustrial Diamond Review Syndite Profile Tools 
41. : | | . . : . December 1979, p. 442. 

‘Industrial Minerals. Australian Diamond Prospects, 24 31 Mi 7 
The Story So Far. No. 137, February 1979, pp. 17-27. ber 1919 Beh rae Company News. No, 147, Decem 
6. No. 146, November 1979, p. 9. | 25Page 184 of work cited in footnote 21. . 
7Business Week. No. 2581, Apr. 16, 1979, p. 46. 26Materials Engineering. Tooling Up With Silicon Nit- | 

-®Mining Journal. V. 292, No. 7491, Mar. 16, 1979, p.208. _ ride. V. 90, No. 4, October 1979, pp. 51-53. 
9__.. V. 290, No. 7451, June 9, 1978, p. 438. 

Table 12.—Producers of metallic abrasives in 1978-79 | 

. Company | Location veer ane 

Abbott BallCo __________._.--.---.  WestHartford,Conn___.-.._-----_  Cutwire. _ | 
‘Abrasive Materials, Inc ______.___.____ Hillsdale, Mich ___________----~~ Steel and stain ess 

. cut wire. 
Abrasive MetalsCo —~________________ Pittsburgh, Pa. ____________..___ Chill ed iron and 

ann iron. 
The Carborundum Co., Pangborn Div_ __ _ ___ Butler, Pa ~-____ Steel. 
Cleveland Metal Abrasive Co... _______ Birmingham, Ala_______..______ Do. 

Do_____________ 2 Le Howell, Mich.1__________._...... | Chilled iron. 
Do___ ~~ Le Springville, N.Y________.________ Do. 
Do___~__- LLL Toledo, Ohio __ -__-/_/__~_~_ Steel. 

DurasteelCo ______________._.____. Mt. Pleasant, Pa_________________ Do. 
Ervin Industries, Inc. ____._~§_-§_/________ Adrian, Mich __________._______ Chilled iron and 

Globe Steel Abrasive Co._.__.__._.__._.. Mansfield,Ohio___________________ Steel. _ 
Metal Blast, Inc. $$ ~- -§ -§ -- -- -__- _-§ Cleveland, Ohio _______.__~_______ Chilled and 

. ann iron. 
National Metal Abrasive Co ____________ —~~--do_ Le Steel. 
Steel Abrasives, Inc ____-§_-__._________ Hamilton, Ohio ___ ~~ 2 Chilled and 

ann iron. 
Wheelabrator-Frye Inc _______________ Mishawaka, Ind___..§~-_-_________ Steel. 

Do_ ~~~ Bedford County, Va___._____..____ Do. 

*Plant closed in 1979. | | 

| Table 13.—Crude artificial abrasives produced in the United States and Canada 
(Thousand short tons and thousand dollars) 

eee 
Kind 1974 1975 1976 1977 1978 1979 eee eS 

Silicon carbide _. $5 5 163 134 159 192 182 ©196 
Value __________--_--_-------~ $83,872 $31,842 $45,953 $53,814 $51,371 “$62,702 

Aluminum oxide (abrasive grade)_ _ _ __ ___ 241 141 191 185 142 225 
Value... $40,906 $28,368 $43,356 $48,819 $46,633 °$67,511 

Aluminunm-zirconium oxide _____________ 25 17 20 20 23 28 
Value ___-_-_ $9,839 $8,506 $11,383 $11,281 $14,668 $14,893 

Metallic abrasives? _____§_____________ 301 236 250 243 204 264 
Value ______-_ $91,061 $72,864 $75,372 $72,740 $59,882 $84,918 

Total__-_-$_-__.______________ 730 528 620 640 551 ©7183 
Value ____________----~ $175,678 $141,580 $176,064 $186,654 $172,554 ©$230,024 

eee 
“Estimate. 
‘Figures include material used for refractories and other nonabrasive purposes. 
2Shipments for U.S. plants only.
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_ Table 14.—Production, shipments, and annual capacities of metallic abrasives in the 
| . United States, by product | | 

Manufactured ___Soldorused Annual. 
Year and product Quantity Value Quantity Value capacity 

ear ane prow (short (thou- (short | (thou- (short 
tons) sands) tons) sands) tons) OEE 

1977: 

- Chilled iron shot and grit _._-_~__________ 22,5838 $4,481 28,934 $6,238 86,600 
. Annealed iron shot and grit ____._._.______ 1,372 1,244 8,308 1,940 25,600 

Steel shot and grit _.._______________ 191,316 49,215 205,612 64,282 305,100 
Other? _._- 27 140 78 280 __ 

Total __.__. ~~ ~~ ~~ 221,248 55,080 242,932 72,740 XX 

1978: | | a 
Chilled iron shot and grit _. __.__________ 20,504 4,243 24,273 5,665 62,500 
Annealed iron shot and grit _._._________ 7,248 1,368 8,016 1,867 41,210 
Steel shot and grit _.____~___________ 243,252 70,968 170,576 50,669 314,700 
Other? __-_-§_-_______________ 635 874 836 1,680 495 

Total ~~~ 271,639 17,453 203,701 59,881 XX | | 

1979: Te 
Chilled iron shot and grit _____________ 18,766 4,870 19,299 3,172 “50,000 
Annealed iron shot and grit ~._________-_ 6,170 2,197 6,309 2,698 25,000 
Steel shot and grit®._-_-§_-§_-_____________ 232,475 65,631 238,190 78,329 295,400 
Other? ___-- ~~ ee 290 582 337 719 1,200 

| Total... 5-5 257,701 73,280 264,135 84,918 XX 

Estimate. XX Not applicable. | | | 
1Total quantity of the various types of metallic abrasives that a plant could have produced during the year, working 

three 8-hour shifts per day, 7 days per week, allowing for usual interruptions, and assuming adequate fuel, labor, and 
transportation. . . 

2Includes cut wire shot.
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Alumi | uminum 

By Horace F. Kurtz! and Christine M. Moore? | 3 

Primary aluminum production in the 1979 as total exports rose to a record high 
United States established a record high level. | | 
level of over 5 million short tons in 1979. An World production of aluminum increased 
increasing trend in annual production from steadily from 15 million tons in 1977 to 
the low level of the 1970’s, set in 1975, nearly 16 million tons in 1979. Notable 
continued through 1978 and 1979, despite changes during the 2-year period, in addi- 
plant shutdowns resulting from electric tion to the recovery of U.S. production, 
power shortages. Annual demand,.as mea- ‘included significant production from new 
sured by net shipments of aluminum ingot facilities in Venezuela and the shutting 
and mill products to domestic industry, was down of capacity in Japan. Announcements 
6.8 million tons in 1978 and in 1979, near of plans for new production capacity in- 
the 6.9-million-ton record level of 1973. Net dicated that major expansion will occur in 
imports of aluminum, including scrap, fell Australia in the first half of the 1980's. 
from 560,000 tons in 1978 to 67,000 tons in . oo | 

| | Table 1.—Salient aluminum statistics | 
, (Thousand short tons and thousand dollars) 

oe 1975 1976 1977 1978 1979 

United States: 
Primary production_ —_..__...___-----~-- 3,879 4,251 4,539 4,804 5,023 

Walle nT T ZZ (92,976,427 $8, 785/397 $4,683,949 $5,191,064 $6,130,302 - 
Price: Ingot, average cents per pound ___—_—_~ 39.8 44.6 51.6 54.6 59.4 
Secondary recovery — — = ——-—~---~-~----- 980 1,155 1,271 1,828 1,401 
Exports (crude and semicrude) __..____.-~-- 440 484 411 520 113 
Imports for consumption (crude and semicrude) _ — 550 749 836 1,080 840 
Aluminum industry shipments’ ________. ~~ 4,555 5,956 ™6,119 6,830 6,805 
Consumption, apparent _..______------- 3,907 T5083 T5492 6,045 5,895 

World: Production ______..__---------~-- 13,387 13,787 15,093 15,510 15,979 

"Revised. 
119 domestic industry. 

Legislation and Government Pro- 1980, included the following: Unwrought 
grams.—The Tokyo Round of trade negotia- aluminum (in coils), 3.1% ad valorem; 
tions was completed in 1979, resulting in unwrought aluminum (other than alumi- 
new tariff agreements among the developed num silicon alloys), 0.8 cent per pound; 
nations of the world. The agreements, wrought aluminum (bars, plates, sheets, 
which affected aluminum tariffs, placed strip), 3% ad valorem. 
most nations in a “most-favored-nation” Government stockpiles of aluminum re- 
status and provided for declining rates tobe mained at less than 2,000 tons throughout 
phased in, or staged, over an 8-year period. 1978 and 1979. 
The initial rates, beginning January l, 

: 43
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DOMESTIC PRODUCTION 

Primary.—Domestic primary aluminum smelter at Columbia Falls, Mont., operated 
: production totaled 4,803,762 short tons in at only 86% of capacity, as a modernization 

1978 and 5,023,098 tons in 1979. Production program was underway during the last half 

capacity increased from 5,193,000 tons at of 1979. | | 
yearend 1977 to 5,282,000 tons at yearend = In 1978, the South Carolina Department 
1979. | : of Health and Environmental Control ap- 

A strike by coal miners in the first proved permits for the construction of 

quarter of 1978 forced several primary alu- 2@ 197,000-ton-per-year primary aluminum 
: minum producers to reduce production tem- smelter to be built by Alumax, Inc., in 

porarily. Noranda Aluminum Inc. shut Berkley County. Startup of the $400 million 
down its 140,000-ton-per-year smelter at facility was scheduled for 1980. Alumax 
New Madrid, Mo., for approximately 1 stopped construction of a third potline at 

month. Eastalco Aluminum Co. cut produc- the Eastalco smelter when Potomac Edison 
tion by 30% at its Frederick, Md., primary Power Co. informed the company that it 

aluminum smelter. Anaconda Aluminum Would be unable to provide the power re- 
Co. cut production at its Sebree, Ky., plant duired by the expansion. 
by about 10%. The Aluminum Co. of Ameri- Martin Marietta Corp. announced Plans 
ca (Alcoa) shut down half of one potline at © expand its Goldendale, Wash., primary 
its Evansville, Ind., smelter until Apri] 2!uminum smelter by 65,000 tons per year 
1979. | - to 177,000 tons per year. The project, esti- 

Alcoa stopped primary aluminum produc- mated to cost $125 million, was scheduled : 

tion at its Point Comfort, Tex., smelter in for completion in 1981. oo 
April 1978 due to the high cost of energy. . Kaiser Aluminum. announced plans to 
Production was resumed in May 1979 be- install 10 prototype reduction cells at two 

cause of increased demand for aluminum, P™™aty aluminum smelters in an effort to 
and by yearend four of seven potlines were UUPFOVE Chery efficiency and lower emis- , in operation. sions. Construction of tre cells was sched- 

Reynolds Metals Co. resumed production ti © 0 sta rt by y Sa n ir and progne 
at its Corpus Christi, Tex., primary alumi- Sho sanup was Panne 

. ould the cells prove efficient, further 
num smelter in May 1979 and reached full moderniization ' of: the Chalmette, La., and 
capacity production at the facility by year- T TWh ot. xt pe ye 
ond. | | acoma, /; Wash., ; 3; primary ‘. aluminum 

Anaconda Aluminum Co. began produc- smelters would be considered. | 

tion of primary aluminum in June 1979 ina — Alcoa reportedly encountered corrosion 
new 60,000-ton-per-year potline at its Se- problems at its Palestine, Tex., experimen- 
bree, Ky., smelter. The expansion increased ta) aluminum production facility. Produc- 
ee yor of the facility to 180,000 tons tion at the 15,000-ton-per-year facility was 

: The Bonneville Power Administration cut Py alt until the problems could be 

(BPA) began a 25% curtailment of inter- The Tennessee Valley Authority increas- 
ruptible power on July 1, 1979, affecting ed the rates charged for power supplied 
three of the six primary aluminum produc- to industrial customers to 23 mills per 
ing companies in the Pacific Northwest. By _kilowatt-hour, effective July 2, 1978.. Pri- 
yearend, announced cutbacks totaled mary aluminum producers affected by the 
167,300 tons per year of capacity. Alcoashut price increase included Alcoa, Consolidated 
down 34,500 tons per year of capacity at Aluminum Co., Revere Copper & Brass, 
Vancouver, Wash., and 42,000 tons per year Inc., and Reynolds. BPA also announced a 
at Wenatchee, Wash. Reynolds reduced pro- price increase for power supplied to indus- 
duction at Troutdale, Oreg., and Longview, trial customers, including six primary alu- 
Wash., by a total of 40,800 tons per year, minum producers. The average cost per 
and Kaiser Aluminum & Chemical Corp. kilowatt-hour for aluminum production in 
slowed production by a total of 50,000 tons the Pacific Northwest was expected to in- 
per year at its Mead, Wash., and Tacoma, crease from about 3.2 mills per kilowatt- 
Wash., smelters. In addition to the reduced hour to 8.7 mills per kilowatt-hour, effective 

operating rates resulting from the power December 1979. 
shortage in the Northwest, the Anaconda Secondary.—Reynolds began expansion
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of its Bellwood, Va., aluminum can and _ 150,000 tons per year. Howmet Aluminum 
scrap recycling facilities in 1978. Alcoa and Co. built a 37,500-ton-per-year secondary 
Reynolds set up facilities in Michigan to smelter at Rockwall, Tex., which was sched- 
collect aluminum and steel cans which  uled to begin operations during 1980. Sec- | 
would be recycled at plants in Indiana and ondary smelters operated by Kripke- 
Tennessee. Tuschman Industries Inc. at Toledo, Ohio, 

| Wabash Alloys Inc. began expansion ofits and by Huron Steel Corp. at Trenton, Miss., 
_ secondary smelting capacity in 1979 to wereshut down in 1978. 

Table 2.—Consumption of and recovery from purchased new and old aluminum scrap! . 

(Short tons) | | 

. Calculated recovery 
Class Consumption —————————————————__—————— 

Aluminum Metallic 

1978 , - 
Secondary smelters _____________________ 882,697 700,827 : - 755,153 
Primary producers ___________________ 437,360 375,763 402,407 
Fabricators _____§_§____~__~__ 155,035 135,298 144,664 
Foundries__§_§_~§___§________ 101,850 87,442 93,902 
Chemical producers_____________________ 39,572 21,578 22,078 

Total === 1,616,514 1,320,908 ——-'1,418,204 

Estimated full industry coverage_______________ 1,911,000 1,554,000 . ~——1,673,000 

Secondary smelters _________._______________ 922,159 8 136,277 -  : 993,458 
Primary producers _____§_____2____________ 442,262 . 378,784 - 405,661 
Fabricators $$ $$ 5 5 ~  —- 190,354 _ , 167,187 178,669 
Foundries ___$_§___ = ~ 104,823 - 89,394 - 96,203 
Chemical producers ______§_§________________ 45,933 27,664 28,171 

TotaL 2 ~~ Le 1,705,031 - 1,399,256 | 1,502,162 

Estimated full industry coverage _..__§_§_§_§_§_._____ 2,020,000 1,654,000 1,777,000 
ana nn 

1Excludes recovery from other than aluminum-base scrap. . , 

Table 3.—Aluminum recovered from purchased scrap processed inthe 
United States, by kind of scrap and form of recovery | 

(Short tons) — | 

Kind of scrap 1977 1978 1979 Form of recovery 1977 © 1978 -. 1979 

New scrap: . Unalloyed _______ 1,743 216 2,176 
Aluminum-base ____  1857,651 871,633 3920,994 Aluminum alloys___ 1,218,100 1,271,537 1,342,013 
Copper-base_____ _ _ T102 57 95  Inbrassand bronze _ F108 116 184 
Zinc-base ________ 260 243 253 In zinc-base alloys -— 1,389 974 1,017 
Magnesium-base _ _ _ _ 249 312 327 In magnesium alloys _ 567 646 _ 616 

Dissipative forms* _ _ 49,337 49,155 55,067 

Total..______.__ 858,262 872,245 921,669 Total______ "1,271,244 1,322,644 1,401,073 

Old scrap: 
Aluminum-base ____  1411,488 7449,275 3478262 
Copper-base_ ______ Aq 59 89 
Zinc-base ________ 1,129 731 764 
Magnesium-base _ _ _ — 318 334 289 

Total. _________ 412,982 450,399 479,404 

Grand total______ 1,271,244 1,822,644 1,401,073 | | OO  - 
Revised. 
1Aluminum alloys recovered from aluminum-base scrap in 1977, including all constituents, were 915,205 tons from new 

scrap and 447,687 tons from old scrap and sweated pig, a total of 1,362,892 tons. 
*Aluminum alloys recovered from aluminum-base scrap in 1978, including all constituents, were 930,285 tons from new 

scrap and 487,919 tons from old scrap and sweated pig, a total of 1,418,204tons. 
3Aluminum alloys recovered from aluminum-base scrap in 1979, including all constituents, were 982,899 tons from new 

scrap and 519,263 tons from old scrap and sweated pig, a total of 1,502,162 tons. 
“Includes recovery in deoxidizing ingot assuming 85% aluminum content in such ingot.
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Table 4.—Stocks, receipts, and consumption of purchased new and old aluminum scrap. 
: oo and sweated pig in the United States in 1978) an ce 

| | (Shorttons): =” oo 

. Class of consumer andtypeofscrap = . Stocks ; , receipts? - Consump- 7 picks ‘ 

Secondary smelters: . a - . - mo a : ) sO 

New scrap: 
a 

Solids and clippings __ _______------------- 22,163 296,490 296,661 __ .21,992 

Borings and turnings __________----------- © Ww W Ww. OW 

Foil. ______._____-~-------------=---- 9 433 1,962 2,083 |. 312 

Dross and skimmings ________~------------ 8,875 117,402 115,582 10,695 

Other® ______-__--------¥---------+--- 9811 - 169,880 --190,213 ~~~ «9,478 

‘Total new scrap __—__- oe 41,282 585,734 584,539 42,477 

. Old scrap: . Se _ 
Castings, sheet, clippings _ _ _ _ __------------- 11,283 151,657 145,770 = 17,170 

Aluminum cans ___—_—_~~-+---~-~---------- 2,833 . 27,350 27,197 -.. 2,986 

Other? _____|______-----=---------+-=-- 4,135. 31,773 33,592. . 2,316 

Total old scrap_ __-_-_----------------- 18,251 210,780 . 206,559 22,472 

Sweated pig ________-___----1------------ 18,811 85,919 91,599 13,131 

-- Fotal all classes ___-_____--------------___ 18,844 882,433 882,697 78,080 

Primary producers, foundries, fabricators, «: - 
chemical plants: So, a, 

New scrap: 
ee 

Solids and clippings ________-~------------ 51,863 371,805 396,477 .. 27,191 

Borings and turnings ___———-—+~---------+- W Ww oo Woo OW 

Foil ___.-_____-_=-+24i----~---~-+-+--- 1,546 4,909 5,890: 1,065 _— 

Dross and skimmings _ __ _+— —_-------~------- 521 . 27,678 27,682 — §17 

Other® ___-_______------_------------ 3,208 57,537 . 58,339 -  ~—-- 2,401 

Total new scrap _______. 1-2-2 --2 57,188 461,929 487,888 31,174 

Old scrap: rn es 
Castings, sheet, clippings ______._____--------- 1,351 55,531 55,480 1,402 

Aluminum cans ______—~=.---~--~-----=--- 11,084 142403 © | :.189,970 - 18,517 

Other __ -_-__-_____-----=+------------ _ 2,832 - 26,693 26,773 - .- 2,252 

Total old scrap___.___-__------~----- a 14,767 224,627 222,223 . 17,17 1 

Sweated pig _____-___---------------+--- 828 a 24,140 23,706.  =1,262 

Total all classes_______ _- ---=-----2+--= 72,728 710,696 733,817 49,607 

Total of all scrap consumed: - ee . oe 
New scrap: . Bc Do 

Solids and clippings __ ______-_----------+-- 74,026 668,295 693,188 . 49,183 

Borings and turnings ________~--_------+---- 9,909. 166,794 167,145. 9,558 . 

Foil__-______________--.-------~------ 1,979 6,871  TAT3- | 1,377 

Dross and skimmings ______-_----~--------- 9,396 145,080 143,264 11,212 

_ Other. ____-------------------------- 3,105 . 60,623 61,407 =... 2,821 

Total new scrap __________--------~----- 98,415 1,047,663 1,072,427 | 73,651 
ee re SS SS 

Old scrap: se Se 
Castings, sheet, clippings _______-_-_-_--------- 12,634 207,188 201,250 18,572 

Aluminum-copper radiators __________------- 3,161 16,479 17,886 ‘1,754 

Aluminum cans ___________--~~------~--- 13,917 . 169,753 - - 167,167 | 16,503 

Other____------------~-------------- 3,306 41,987 42,479  —«- 2,814 

Total old scrap____.______----------+----- 33,018 435,407 428,782 39,643 

Sweated pig _________------------------- 19,639 110,059 115,305 14,393 
FH "_| CHC 

‘Total all classes ___._______------------ 161,072 1,593,129 1,616,514 127,687 

re a En
 

W Withheld to avoid disclosing company proprietary data. oo - 

1Includes imported scrap. According to the reporting companies 10% of total receipts of aluminum-base scrap, or 

160,388 short tons, was received on toll arrangements. So 

2Includes inventory adjustment. Oo, - 

3Includes data on borings and turnings. 

“Includes data on aluminum-copper radiators.
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Table 5.—Stocks, receipts, and consumption of purchased new and old aluminum scrap 
| | and sweated pig in the United States in 1979! 

. (Short tons) | Oo 

fp . Stocks Net Consump- Stocks os _ Class of consumer and type of scrap Jan. 1 receipts? tion Dec. 31 
A 

Secondary smelters: . 
New scrap: _ 

Solids and clippings ___.______________ > 21,992 302,049 307,474 16,567 
Borings and turnings ________________ | 9,286 173,104 173,071 9,319 Foil = Ww WwW WwW Ww Dross and skimmings ____________________ 10,695 100,016 104,524 6,187 
Other? = 504 - . 20,856 . 20,303. 557 | 

Total new scrap _______________ 42,477 595,525 605,372 32,630 a rp pe ——X—¥—£——_—__C___C_[_[[_____C_Z[[[_={[=> 
Oldscrap: = 

. Castings, sheet, clippings___________________ 17,170 _ 180,153 182,363 ... 14,960 - Aluminum cans ________ 2,986 27,979 28,771 _ 2,194 
 Other* 2 2,316 33,058 32,940 2,434 

Total old scrap__-.__-________ 22,472 241,190 244,074 - 19,588 Sweated pig ~_-_. 2 13,131 | 67,786 72,713 8,204 

- . Totalall classes__.= === 78,080 904,501 . 922,159 60,422 
i 

Primary producers, foundries, fabricators, . vos chemical plants: a New scrap: 
a . _ Solids and clippings _-__§_________________ 27,191 412,064 — 421,647 «17,608 -- Borings and turnings ____________ 272 17,259 . 17,248 283 ~ Foil. WwW Ww WwW WwW _ Dross and skimmings ______.______________—s «#17 28,319 28,158. 678 /, Other? 3,194 53,156 51,926 4,424 | 

. Total new scrap _.__ __ | ~ ee 31,174 510,798 518,979 22,993 . eee IS _CECETETETCTCTOCOeeeE=ellE—E——T—e—T=—=—T@a=—=q===========Z Oldscrap; = - ; . Castings, sheet, clippings___...-_____________ 1,402 58,535 58,239 1,698 : ~ Aluminumcans ____— =~ 13,517 151,882 151,191 14,208 
Other*____- = 2,252 27,974 ._ 29,784 2,492 

Total old scrap_______=_~__~________ 17,171 238,391 237,164 18,398 ° _ Sweated pig —__ = 1,262 27,648 26,729 2,181 

Total all classes__$_§_§ 2 = 49,607 776,837 782,872 43,572 
aaa 

Total of all scrap consumed: 
. New scrap: - . -. Solids and clippings ___________________ 49,183 - 714,113 729,121 = .._- 34,175 : -. Borings and turnings _____.___________ 9,558 190,363 190,319 9,602 . Foil. 1,377 8,450 8,125. 1,702 ' Dross and skimmings _________________. 11,212 128,335 132,682 6,865 Other______-- 2,321 65,062 64,104 3,279 

| Total new scrap —_-________ 73,651 1,106,323 1,124,351 55,623 ee EO —_— nn 
Old scrap: 

Castings, sheet, clippings__§_§_-§_§_>§___________ 18,572 238,688 240,602 16,658 . Aluminum-copper radiators .______________ 1,754 19,158 19,169 1,743 : .Aluminum cans __ ~~ 16,503 179,861 179,962 16,402 ’ Other__ = 2,814 41,874 41,505 3,183 

~ Total old scrap____~~_~ 22 39,643 479,581 481,238 37,986 Sweated pig ___-__________________ 14,393 95,434 "99,442 10,385 ENO —eeeeeeeee==="_"_""=z*"=_K {===> 
. Total all classes____-§_~_ ~~ 127,687 1,681,338 .. 1,705,031 108,994 ——.-———-SFTFTFHOFS- —_——_———————— 

_ W Withheld to avoid disclosing company proprietary data. . 
‘Includes imported scrap. According to the reporting companies 8.45% of total receipts of aluminum-base scrap, or 142,122 short tons, was received on toll arrangements. 
Includes inventory adjustment. _ 
‘Includes data on foil. 
“Includes data on aluminum-copper radiators.
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Table 6.—Production and shipments of secondary aluminum alloys 

| | | by independent smelters 

(Short tons) | | | 
Ov 

| a : 1977 1978 1979 

, . Net shi : Net ship- : Net shi 
Production onte Production “Sontg Production “en ie 

Die-cast alloys: oe a | - 

13% Si, 360, etc. (0.6% Cu, maxi- 
. 

mum)______-~-------- 82,325 83,580 108,646 107,787 98,867 100,267. 

380 and variations ____~—-~~- . 418,364 416,661 424,296 426,745 453,555 452,575 

Sand and Permanent mold: 
95/5 Al-Si, 356, etc. (0.6% Cu, . 

maximum) —_._.—--~-~-- 24,487 24,306 28,143 28,777 26,818 | _ 26,854 

No. 12 and variations __——~~—-— WwW WwW WwW WwW Ww WwW 

No. 319 and variations_ ___ — _— 48,674 49,761 54,305 58,401 56,099 55,731 

F-132 alloy and variations__ _ — — 15,771 15,778 17,877 - 18,007 21,317 21,238 

Al-Mg alloys.___------—--- 1,355. 1,249 1,993 1,765 1,854 2,213 

Al-Zn alloys ____-__--~--~-- 18,328 17,671 12,223 12,889 7,929 7,742 

_ AlSialloys (0.6% to 2.0% Cu) _— 4,548 4,748 8,005 7,843 6,161 6,152 

Al-Cu alloys (1.5% Si, maximum) 3,050 3,315 2,199 2,093 3,216 3213 | 

Al-Si-Cu-Ni alloys _.—.----- 3,573 3,673 3,336 3,442 3,794 3,850 

Other____.-____------- 3,684 . 3,616 4,451 4,513 8,392 8,473 

Wrought alloys: Extrusion billets — 87,979 ——- 87,500 91,727 . 90,893 101,982 101,446 

Destructive and other uses: Steel 
. deoxidation: . 

Grades 1, 2,8, and4 _____~-- °29,776 30,659 37,237 37,066 39,095 . 39,611 

Miscellaneous: . 
Pure (97.0% Al)____------- Ww Ww 216 592 2,176 2,172 

Aluminum-base hardeners _ — ~~ 2,548 2,574 2,563 2,314 3,422 3,631 

Other? __._-__-_--_------ — F26,871 27,174 .23,044 22,429 10,386 10,626 

Total _ ~______-_-----~-- 766,333 172,265 820,261 820,556 845,063 845,794 

Less consumption of materials other. - . 

than scrap: 
_ Primary aluminum —-—-—~-—-- 26,403 -- 32,076 -- 38,613 -_- 

Primary silicon ___—___—--~-- 40,239 -_— 49,868 -- 48,834 _- 

Other -__-______------- 4,712 __ 4,000 _ 4,338 _- 

Net metallic recovery from alumi- 

num scrap and sweated pig con- 
sumed in production of secondary . 
aluminum ingot?_ ~aw 694,979 -- 734,317 _- 753,278 -- 

Revised. |W Withheld to avoid disclosing company proprietary data; 1977-78 included in “Miscellaneous,” and 

“Other categories;” 1979 included in “Other Sand and Permanent Mold.” 

1ncludes data withheld (Other die cast alloys, No. 12 and variations (1977 and 1978 only), Pure (97.0% Al) (1977 only), 

and Other miscellaneous). 

2No allowance made for melt-loss of primary aluminum and alloying ingredients. 

CONSUMPTION | 

The apparent consumption of aluminum _ try showed the greatest growth during the 

in end products such as automobiles, cans, 2-year period. 

| and residential siding, as estimated by the An analysis of energy savings in the use 

Bureau of Mines and shown in table 7, of aluminum in automobiles was published.® 

reached a record high level of over 6 million The estimated average consumption of alu- 

tons in 1978 and declined slightly in 1979. minum in automobiles rose from 87 pounds 

Net shipments of aluminum ingot and per unit in 1976 models to 118 pounds per 

mill products to domestic manufacturers of unit in 1979 models. Usage in 1985 models 

end products rose to about 6.8 million tons has been forecast at 200 pounds per unit. 

in 1978 and leveled off in 1979. Shipments to The use of aluminum by the aerospace 

all major industry segments in 1978 increas- industry was estimated at 125,000 tons in 

ed over those of 1977. In 1979, containers 1978.4 Consumption of aluminum by this 

and packaging replaced building and con- industry, largely commercial and military 

struction as the largest market for alumi- air transport, was expected to reach 250,000 

num. Shipments to the containers and tons in 1980. 

packaging industry and the electrical indus-
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Table 7.—Apparent aluminum supply and consumption in the United States 

| (Thousand short tons) - OO 

1975 1976 1977 1978 1979 | 

Primary production _______§___~______ 3,879 4,251 4,539 4804 5,023 
Change in stocks: 

. Aluminum industry_________.~___.._-_-- 421 F4149 3 =i $+10602~C—(‘<ité‘«‘x++*:9' 
Government ____________~_._~---_-_-- +2. +9 _— —_ -- 

Imports _.____-_____ 550 749 836 1,080 . 840 
. Secondary recovery:? _ 

New scrap____~_____~_~-_-~-_~_~------ 899 1,062 1,074 1,098 1,163 
Old scrap __________---_----~--~+---+-- 337 . 409 531 BIB 614 

Total supply _._______-_-_----------- 5,246 6,629 "6,977 7,663 7,831 . 
Less total exports _________-____---~------- 440 484 411 520 773 

Apparent aluminum supply available | oa | 
for domestic manufacturing. ___§_§__________-_ 4,806 "6,145 6,566 7,143 7,058 

Apparent consumption *___________~____-___ 3,907 75,083 5,492 6,045 © 5,895 . 

1Positive figure indicates a decrease in stocks; negative figure indicates an increase in stocks. 
*Metallic recovery from purchased, tolled, or imported new and old aluminum scrap expanded for full industry 

coverage. 
SApparent aluminum supply available for domestic manufacturing less recovery from purchased new scrap (a measure 

of consumption in manufactured end products). - | 

—_ Table 8.—Distribution of end use shipments of aluminum products | 

ae | 1977 | 1978 19799 

a Industry _ uantity Percent uantity Percent Quantity Percent 
| y house of Ghowsara of (thousand of 

_ short tons) total short tons) total short tons) total 

. Building and construction ______ T1499 231 1604 228 1,526 20.9 
Transportation _.___~____—__- 71,439 — 722.2 1,544 21.4. 1,512 — 20.7 
Containers and packaging —_____ - 1,889 215 1,571 218 . 1,612 - 22.0 
Electrical _-...-____.-_.--- "662 10.2 736 10.2 779 10.6 
Consumer durables. __ ______—-— 526 8.1 575 8.0 504 ~ 69 
Machinery and equipment ______ T455 7.0 494 6.9 467 6.4 
Other markets _____._._____ 5292 45 | 

' 806 4,2 405 ——s*OB*S 
Statistical adjustment ____ ___.___ - ¥.148 2.2 | 

Total to domestic users _ _ _ — — "6,119 794.4 6,830 94.8 6,805 98.0 
Exports. ..-._~...-__._--~- 368 5.6 874 5.2 512 7.0 

Total. __-_________ T6482 — 100.0 — 7,204 100.0 7,317 100.0 

PPreliminary. ‘Revised. . 

Source: The Aluminum Association, Inc. |
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| Table 9.—Net shipments of aluminum wrought’ and cast products by producers | 

(Short tons) . 

a rs gg 1978 1979 

| Wrought products: Oo a . i . . a - - 
Sheet, plate, foil. -._-__+___-------------_-- 3,428,024 3,642,651 - © + 3,602,560 

- Rolled and continuous-cast rod and bar; wire _-_.-____-_ ¥467,431 ~ §82,8381. = +. 618,080 
Extruded rod, bar, pipe, tube, shapes; drawn and welded Co . 

tubing and rolled structural shapes_ ——_____.____.___ 1,197,998 1,811,354 = = 1,263,261 
' Powder, flake, paste ~~ 25 > 5 5 5 Le 60,561 67,970. =. . 62;782 
Forgings (including impacts) ______.___.-.-.----- 60,644 68,208 - . 48,770 

Total ee LL _____ ———ts«*™S5 209,658 5,673,009. 5,620,453 

Sand__ 2 : ‘113,373 _ 120,767 «© ~~. 148,026 
_ Permanent mold ______-_________-__________ 219683 $$ 218171. . - 221,644 

- Die. > 5 652,292 642,185 613,395 
Other _________ Le 19,178 21,337 - 179,591 

Total ~------- ee ee ~  —- 1,004,476 1,002,460 . 995,656 

Grand total __-__-__-_-.-------e eee 6,214,184 6,675,469 6,616,109 

. - 1Net shipments derived by subtracting the sum of producers’ domestic receipts of each mill shape from the domestic 
industry's gross shipment of that shape. 7 ne ee : 

Source: US, Department of Commerce. | | | mo - , . an | 

| Oo Table 10.—Distribution of wrought products | 
| . | oo oe . _ @ercent) 

| 7 a | an 1977. 1978 . . 1979 

Sheet, plate, foil: : | oe . BO 
Non-heat-treatable _. $$ _-. 2 ee 53.8 52.1 51.3 

- Heat-treatable.__-_.~ 9-2 LL 4.1 4.5 49 
Foil _p LLL 7.7 1.7 1.9 

Rolled and continuous-cast rod and bar; wire: 
Rod, bar, wire _. _. _-_-___ ee ee 2.3. — 8.1 3.5 
Cable and insulated wire ___________ ~~~ LL - 6.7 ER TB 

Extruded products: = he 
- Rodandbar _.-_-_-_-_-_- Le 8 10 | 9 

Pipe and tubing ___§___________ LL 1.8 16008 . 14 
Shapes?__ ~~ Le 18.3 18.6. - 18.6 

Drawn _______~__________-_____- ee 1.0 9 9 
Welded, non-heat-treatable? _________§._-_-_ -- - - - ee ee 1.1 1.0 1 

Powder, flake, paste. __§__._§.___~_~ ~~ ee 1.2 1.2 1.1 
Forgings (including impacts)___________--_------~_-~---------- 1.2 1.2 » 13 

Total _.________i_____ seek 100.0 - 100.0 - : 100.0 

1Includes a small amount of rolled structural shapes: —_ | . . . 
2Includes a small amount of heat-treatable welded tube. 

Source: U.S. Department of Commerce. - 

STOCKS 

Metal inventories held at reduction and 2,853,178 tons (revised) at yearend 1977 to 

other processing plants as reported by the 2,746,978 tons at yearend 1978 and to 
Bureau of Industrial Economics, U.S. De- 2,555,920 tons at yearend 1979. 

partment of Commerce, declined from
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The price of 99.5% pure aluminum ingot ning of the year to 58.0 to 70.5 cents per 
as quoted by the American Metal Market pound at yearend. By yearend 1979, the 
was increased from 53.0 cents per pound at range had been increased to 71.0. to 83.0 
the beginning of 1978 to a range of 55.5 to cents per pound. The price of aluminum- 
57.5 cents per pound at yearend. By yearend base scrap ranged from 27,5 to 36.0 cents 
1979, the price had been increased to a_ per pound at the beginning of 1978 and 29.5 
range of 66.0 to 66.5 cents per pound. - to 35.5 cents per pound by yearend. At 

‘The range of prices of smelters’ secondary yearend 1979, the price of aluminum-base 
aluminum ingot as quoted in the American scrap ranged from 37.0 to 49.0 cents per 
Metal Market in 1978 was increased from pound. a | 
‘50.0 to 64.0 cents per pound at the begin- _ , , 

So ; a FOREIGN TRADE 

* Exports of crude and sernicrude alumi-° from the United States during the 2-year 

num increased in 1978 and 1979, with ex-- period. ...  . . Oo 

ports of scrap accounting for the largest | Imports of crude and semicrude alumi- 
increases in both years. Canada, Japan, and num, including scrap, increased 29% in 

Mexico remained major recipients of the 1978, but declined to about the 1977 level in 
shipments, but Venezuela, Brazil, and the 1979. The largest change in both years was 
Republic of Korea increased their imports _in receipts of metal and alloys from Canada. 

Table 11.—U.S. exports of aluminum, by class 

: 1978 1979 © 

oe Class . Quantity - Value Quantity _ Value 
a . (short (thou- (short _.(thou- 

tons) . sands). — tons) . -_ sands) 

- Crude and semicrude: | . | . . - Se a . = 
Ingots, slabs, crude ___________________-__- 126,617 $134,483 200,650. - $264,296 

-  Serap _--__- eee 194,508 140,756 307,080 290,316 
Plates, sheets, bars,etc_.______________-__-__. 186,895 321,557 248,027 | 501,850 

- Castings and forgings. __ _-_______--_------~- NA 88,445 7,404 35,671 

Semifabricated forms, n.e.c _--_--------------___11,861__ 87,852 10,224 38,236 
Total____-_-_____________-_-__------- 519,881 722,593 778,385 1,180,369 

Manufactures: 7 Te 

Foil and leaf _________________.___-_--_- 62,435 30,148 25,171 45,419 
Powders and flakes ______________-____--_- 7,292 11,147 7,182 12,979 
Wire and cable... __-_ eee ——-—~—«O5S4 BO 13,842. - 11,248 24,137 

Total_____________________________ 121,820 =—s,:115,187 43,601 82,535 

Grand total ___________-_-_--------_- 641,201 837,730 816,986 1,212,904 

NA Not available. /
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_ Table 13.—U.S. imports for consumption of aluminum, by class ne 

) | 78 ~CSC~*~C~C~S~S 1979 | 
’ Class Quantity Value Quantity _ Value 

. . (short (thou- (short (thou- 
tons) sands) tons) gs -nds) 

Crude and semicrude: | | | en 
Metals and alloys, crude... 2-29 157,092 $745,255 570,634 . $645,769 

_ Circles and disks. ____...--.-.--_--_------ 10,236 16,813 10,765 19,929 
Plates, sheets, etc.,n.ec ~...-_._-___-.--.--- 207,502 296,492 168,710 289,671 
Rodsand bars -_-- ~~. -_-_--_~-_------ 11,641 16,345 20,867 31,020 
Pipes, tubes, etc __._-_._- 2 ~~ ue 1,129 2,058 674 2,690. 
Scrap _-_-._-----~-i Le 92,153 68,056 68,316 59,430 

Total_--_-_-_-_-______________ ee 1,079,753 1,145,019 839,966 1,048,509 

Manufactures: | | Ce 
Foil _.----_--__~--_- eee 60,725 33,984 . 8,968 34,906 
Leaf. ~~ -__--~--_--_--_-------+----_--+-- (?) 130 4) 112 
Flakes and powders_.—. ._.--_-_._-_.___~-_--- 318 520 1,680 | 3,224 
Wire__ ~~ ~~ Le 1,345 2,650 1,563. . 8,077 

| Total 5 + 62,388 37,284 «12,206 = 41,819 

| Grand total _-___----------2L-------- 142,141 s«2,182,808 852,172 1,089,828 

11978—Aluminum leaf not over 30.25 equare inches in area, 1,793,020 leaves, and aluminum leaf over 80.25 square 
inches in area, 59,135,928 square inches; 1979—aluminum leaf not over 30.25 square inches in area, 1,164,331 leaves, and 
aluminum leaf over 30.25 square inches in area, 152,7 58,208 square inches. © ere
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WORLD REVIEW 

World primary aluminum capacity in- expand its Kurri Kurri alumina reduction 

creased in 1978 and 1979. New primary facility to 99,000 tons per year by 1981 and 

aluminum smelters began production in to 150,000 tons per year by late 1982. Alcan 

Dubai, Spain, and Venezuela during that Queensland Pty. Ltd. undertook a feasibili- 

period. During 1979, significant expansion ty study for a 110,000-ton-per-year smelter 

plans by several companies in Australia to be built near Gladstone. Startup of the 

were announced. facility, to be expanded later to 275,000 tons 

Stocks of primary aluminum held by _ per year, was scheduled for 1983. 

members of the International Primary Alu- Aluminium Pechiney Australia Pty. Ltd. 

minum Institute (IPAI, which represent was formed to build a 120,000-ton-per-year 

the bulk of inventories held outside the primary aluminum smelter at Hunter Val- 

centrally controlled economies, decreased ley, New South Wales. The $570 million 

10% during 1978 and an additional 15% facility was scheduled to begin production 

during 1979. in 1983 and would be expanded to 240,000 

The London Metal Exchange began trad- tons per year by 1985. Gove Alumina Ltd. — 

| ing aluminum futures on October 2, 1978. and the Australian Mutual Providence Soci- 

Aluminum trading contracts were based on ety planned to participate in the project. 

25-metric-ton lots of minimum 99.5% pure Bahrain.—Plans were announced by Alu- 

aluminum ingot. | minium Bahrain Co. (Alba) to expand its 

Algeria.—A 10-year contract was signed primary aluminum smelter capacity to 

for Jamaica to supply 165,000 tons per year 187,000 tons per year. Construction was 

of alumina to a planned 135,000-ton-per- scheduled to start in 1979 with completion 

year primary aluminum smelter to be built scheduled for 1981. The Government of 

at M’sila. Saudi Arabia purchased a 20% share in 

Argentina.—The hydroelectric facilities Alba from the Government of Bahrain. 

| at Futaleufu were completed in 1978. Alu- Other shareholders in the company includ- 

minio Argentino (ALUAR) announced plans_ ed the Government of Bahrain (58%), Kai- 

to increase primary aluminum production ser Aluminum and Chemical Co. (17%), and 

at its Puerto Madryn smelter from 55,000 Breton Investments (5%). © 

tons per year to 154,000 tons per year, the Brazil.—A group of 11 French and 4 

rated capacity of the plant, by 1980. Brazilian firms signed contracts to supply 

Australia.—Alcoa of Australia Pty. Ltd. equipment, materials, and services for the 

announced plans to add a third potline at its Tucurui hydroelectric project. The power 

Point Henry primary aluminum smelter. facilities, estimated to cost $2.5 billion, 

The $110 million expansion, scheduled to would supply the 350,000-ton-per-year Al- 

begin production in late 1980, would in- bras primary aluminum smelter. 

crease production capacity to 182,000 tons Vale do Sul Aluminio S. A. (Valesul) 

per year. Alcoa also announced plans to began construction of an 88,000-ton-per- 

build a 132,000-ton-per-year smelter at Port- year primary aluminum smelter at Santa 

land, Victoria. The $350 million facility was Cruz, Rio de Janeiro. Cia. International de 

scheduled to start up in 1983. Engenharia was awarded the contract to 

Comalco Pty. Ltd. announced plans to construct the $370 million facility, which 

begin construction in 1979 of a two-potline, was scheduled to come onstream in 1981. 

925,000-ton-per-year primary aluminum Valesul is owned 60% by Cia Vale do Rio 

smelter at Gladstone, Queensland. The $678 Doce, 35% by Shell Brasil S. A., and 5% by 

million facility would use Sumitomo Alumi- Reynolds International Inc. 

num Smelting Co. technology. Startup was Companhia Mineira de Aluminio began 

scheduled for mid-1982. construction of a third potline at its Pocos 

Alumax, Inc., undertook a feasibility de Caldas, Minas Gerais, primary alumi- 

study for a $605 million primary aluminum num smelter. Startup in 1979 increased the 

smelter to be built at Farley, New South facility’s capacity to 99,000 tons per year. 

Wales. Production at the 260,000-ton-per- Alcan Aluminio do Brasil, S. A., an- 

year facility was scheduled for 1984. Partici- nounced plans to expand its Aratu pri- 

pation in the project by Broken Hill Propri- mary aluminum smelter by 33,000 tons per 

etary was announced. year. The additional capacity, which will 

Alcan Australia Ltd. announced plans to use the Sumitomo Sdderberg process, was
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scheduled for completion in 1981. Hungary.—Plans were under consider- | 
Aluminio de Nordeste (Alune) was estab- ation for a 110,000-ton-per-year primary | 

lished to build an 110,000-ton-per-year pri- aluminum smelter to be built near Inota. . 
mary aluminum smelter near Recife. The India.—Bharat Aluminium Co. complet- 
$400 million facility would use alumina ed the third and fourth 25,000-ton-per-year : 
from the Alunorte alumina refinery near potlines at its smelter at Korba, Madhya 
Belém upon its completion. Pradesh. Production was delayed due to 
Cameroon.—Cie. Camerounaise de ]’Alu- power shortages. _ ee 

minium, owned 58% by Pechiney Ugine The Government of Uttar Pradesh ap- | 
Kuhlmann and 42% by the Government of proved plans of Hindustan Aluminium 
Cameroon, announced plans to increase the Corp., Inc., to build a captive power plant to 
capacity of the Edea primary aluminum insure power supplies to its primary alumi- 
smelter from 46,000 tons per year to 88,000 num smelter at Renukoot. | 
tons per year by 1981. Kaiser Aluminum & Chemical Corp. sold 
_ Canada.—Alcan Aluminium Ltd. began its 27% equity in Hindustan Aluminium 
construction of a 189,000-ton-per-year pri- Corp., Inc. tothe Government of India. 
mary aluminum smelter at Ville de La Pechiney Ugine Kuhlmann and Bharat 
Baie, Quebec. The first of three potlines was Aluminium Co. signed a letter of intent to | 
scheduled to come onstream in 1980. Power undertake a feasibility study for a 660,000- 
for the $200 million plant would be supplied to 880,000-ton-per-year alumina refinery 

a by hydroelectric facilities owned by Alean. = and a 176,000-ton-per-year primary alumi- | 
Expiration of a labor contract forced the num smelter to be built in Orissa. — 

closing of three Alcan Quebec smelters in § Indonesia.—Construction was begun on : 
June 1979, and the company subsequently the 248,000-ton-per-year P. T. Inalum pri- | 
declared force majeure on ingot supply mary aluminum smelter at Asahan during 
commitments. A new, 3-year contract was 1979. Production startup was scheduled for 
signed September 4, 1979. 1982. | : 

Alcan announced plans to double the Japan.—The Industrial Structural Coun- 
generating capacity of its Kemano, British cil of the Ministry of International Trade 
Columbia, hydroelectric facility. and Industry recommended the freezing of 

China, mainland.—Nippon Light Metal about 585,000 tons per year of aluminum 
Co., C. Itoh & Co., and Toko Bussan Co. Ltd. production capacity until 1983. At the end 
reportedly signed a contract to build an of that period, a decision would be made | 
88,000-ton-per-year primary aluminum _ either to permanently scrap the facilities or 
smelter in Kishu Province. Startup was to restart the potlines. In line with this 
scheduled for 1981. program, companies froze 455,000 tons per 

. The Government of China was also plan- year of capacity and scrapped an additional 
ning a 660,000-ton-per-year primary alumi- 155,000 tons per year of production facili- 
num smelter in Kwangsi Province. The _ ties. 
facility would use power from the proposed Gove Alumina Pty. Ltd. agreed to supply 
Lungnan hydroelectric power station. Sumikei Aluminum Industries Ltd. 660,000 
Germany, Federal Republic of.—Alcan tons of alumina over a 12-year period start- | 

Aluminium-Werke G.m.b.H. purchased the ing in 1980 for use at its Sakata primary 
48,000-ton-per-year Gebruder Giulini pri- aluminum smelter: | | 
mary aluminum smelter at Ludwigshafen Malaysia.—Pechiney Ugine Kuhlmann 
for $12.1 million. and Hyundai Heavy Industries undertook a 
Ghana.—A power failure in May 1978 cut feasibility study for a primary aluminum 

production by 80% at the Volta Aluminium smelter at Labuan, Sabah. Reynolds Metals 
Co. Ltd. primary aluminum smelter at Co. began a feasibility study for a 110,000- 
Tema. The facility resumed full capacity ton-per-year primary aluminum smelter to 
production in November 1979. be built as a joint venture with the Sarawak 
Guinea.—A feasibility study was under- State Government. Reportedly, the $720 

taken for an integrated aluminum smelting million facility would initially be based on 
complex by Swiss Aluminium Ltd. for the power derived from natural gas from the 
Governments of Guinea, Egypt, Saudi Arab- Bintulu gasfield but would eventually use 
ia, Kuwait, Iraq, Libya, and the United hydroelectric power. 
Arab Emirates. The project, to be located in Mexico.—The Mexican Government de- 
Guinea, would include development of cided to postpone indefinitely the 165,000- 
bauxite deposits, an alumina refinery, anda _ ton-per-year primary aluminum smelter 
primary aluminum smelter. planned as a joint venture with the Ja-
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maican Government. Alumina was to have United Arab Emirates.—Production at 

been supplied by Jamaica. — the 149,000-ton-per-year primary aluminum 
Norway.—A/S Ardal og Sunndal Verk smelter in Dubai commenced in November 

announced plans to expand its primary 1979. Dubai Aluminium Co. was owned 80% 
aluminum smelter at Hoyanger from 33,000 by the Government of Dubai and 20% by 
tons per year to 48,000 tons per year by Alusmelter Holdings, a company formed by 
yearend 1981. Alcan Aluminium Ltd. sold Alcan (U. K.) Ltd. and Southwire Co. _- 
its remaining 25% interest in Ardal og United Kingdom.—Reynolds Metals Co. 
Sunndal Verk to the Government of Nor- sold its interest in British Aluminium Co. 
way for $70 million. : | for $86 million. Tube Investments. Ltd. in- 
- Norsk Hydro A/S announced plans to creased its share in British Aluminium to 

| increase the production capacity of its 58%. British Aluminium Co. announced | 
‘smelter at Karmoy from 121,000 tons per plans to modernize its primary aluminum 
year to 173,000 tons per year. Plans for a smelter at Lochaber. Capacity at the facility 
new smelter at Glomfjord were canceled would be increased to 41,000 tons per year 
due to high energy costs. _ by the program, which was scheduled for 

Philippines.—Reynolds Metals Co., the completion in 1981. _ 

Aluminium Co. of the Philippines, and the Venezuela.—Venezolano de Aluminio 
Government of the Philippines began dis- (Venalum), a joint venture of the Govern- 
cussions on the construction of a primary ment agency Corporation Venezolano de 
aluminum smelter on one of the southern Guayana and six Japanese firms, began : 
islands of the archipelago. production at the 310,000-ton-per-year pri- 
‘ Poland.—The Government of Poland mary aluminum smelter at Ciudad Guyana. 
‘announced plans to expand the Huta Alu- Full capacity production was scheduled for 
-miniowa primary aluminum smelter from 1981. : oe | 
66,000 tons per year to 154,000 tons per year Yugoslavia.—Construction of a third pot- 
‘over a 5-year period. | line at the Sibenik primary aluminum 

- Spain—Construction of the 198,000-ton- smelter was started in 1978. The expansion 
: per-year primary aluminum smelter at San__ will increase production capacity by 50,000 

Cipriano by Aluminio Espanol S. A. was tons per year to 132,000 tons per year. 
completed, and production started January Planning for a new primary aluminum | 
9, 1979. a --  gmelter in Mostar continued. 

_ _Sweden.—Alcan Aluminium Ltd. sold its Zaire.—Swiss Aluminium Ltd. (Alusuisse) 
21% share in Granges Essem AB toGranges and the Government of Zaire signed a 

| AB. Granges Aluminium AB, a wholly own- cooperation agreement to build a 165,000- 
ed subsidiary of Granges Essem AB, oper- ton-per-year primary aluminum smelter 
ates a 93,000-ton-per-year aluminum smelt- near Banana. Alusuisse would design the 
er at Sundsvall. | $555 million facility, which was scheduled 
~, Trinidad/Tobago.—Southwire Co. under- to start up in the mid-1980’s. Alumina 

_ took a feasibility study for a 198,000-ton- would be supplied by the Nabalco Pty. Ltd. 
per-year primary aluminum smelter in alumina refinery at Gove, Australia. 
Trinidad. | | :
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| | Table 15.—Aluminum: World production,' by country a 

. . (Thousand short tons) | 
a 

an Continent and country 1976 1977 1978” 1979° 

North America: . 
Canada__________________=___ 698 1,073 - 1,156 . 29385 
Mexico. __ _ 9 _- = ~~ > ee L AT AT 4] 248° 
United States_______.___-------~- 4,251 4,539 4,804 - 25,023 

South America: _ 
Argentina____~-~_.._-___-_------ 48 55 59 100 
Brazil _._-__-__~.~_-__-_-------~~- 153 184 205 2264 
Surinam ____________--------- T51 353 . 63 268 
Venezuela______..____----__-- 51 48 83 2230 

Europe: — 
_ Austria __ ~~~. -___-_---.---- 98 101 101. - 2102 

Czechoslovakia __.._..._-._---_- T40 40 40 40 
France ___ ~~~ _-§ > 5 5 eee 424 441 431 2436 
German Democratic Republic® ______— 65 42 2 - . 40 

_. Germany, Federal Republic of __ __—___ 768 818 815 | 2818 
Greece _____-_-___-_--_--~----- 148 143 159 7155 
Hungary__—_~._-______~------- 78 79 79 . 80 
Iceland_ ________.---_-__------ 12 82 81 . 280 
Italy __-____-___--__-------- 228 287 295 2297 
Netherlands _________________- 282 266 288 2282 
Norway .---~~~+~------------ T681 693 705 2742 
Poland* __________-____ 114 115 - 110 7106 
Romania’ ___ =) 5 ee 228 230 235 240 

/  Spaine ~~ 5 + 232 233 234 2286 
Sweden ______________------- 91 91 ' 87 . 290 

: Switzerland______________-_--~- 86 | 88 | 88 291 
USS.R& ee 1,760 1,810 1,840 - - 1,900 
United Kingdom ____ __._.______--- 369 386 382 2396 

. Yugoslavia _______________-W-- 218 218 216 . 7209 
Africa: . 

. Cameroon ______§______-------- 64 61 46 248 
Egypt_____..-___-~~-----_---- 65 . 98 111 110 
Ghana ________-_______-__._- 162 169 125 2186 
South Africa, Republic of ____.____~-- 86 86 89 291 

. Asia: . . 
- Bahrain ~~~ ~_-___~____-__- 135 134 185 2139 

China: » 
. Mainland® _______.____-__-_=_- 220 280 330 OS 360 

Taiwan ____-__-___--------~-_ . 28 33 55 262 
India _~__/_/______./--____------ 231 —197~—C 236 223830 
Iran. 34 23 (28 15 
Japan®__ Le 1,013 1,310 1,166 21,114 
Korea, Republic of . ~~ ._.___-_--~--+ 19 20 22 20 
Turkey____-____.____--_-~---- 39 57 35 35 
United Arab Emirates: Dubai _ ~~ ——_—_—~ _- -— _— . 10 

Oceania: 
Australia _.---_____.--__----- 256 273 290 2297 
New Zealand ________-.--__----- | 154 160 ; 167 . 2171 

Total _.___________-_--~--- 13,787 15,093 15,510 15,979 
nr 

*Estimate. Preliminary. ‘Revised. 
1Output of primary unalloyed ingot unless otherwise specified. 
2Reported figure. 
3Exports. 
“Includes secondary unalloyed ingot. 
5Includes primary alloyed ingot. . 
6Production of superpure aluminum (99.99% Al) is reported as follows, in short tons: 1976-4,251; 1977-5,138; 1978-4,448; 

1979-4,238. Apparently this production is included in the reported total for unalloyed ingot production. 

4
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| Table 16.—Aluminum: World capacity, by country’ | 
. (Thousand short tons) 

Tn  —  — 

Country © 1976 1977 1978 1979 eee 

North America: 
Canada _________-~~__--_~ ~~~ 1,175 1,175 1,175 1,175 
Mexico ______—________~_ Le 50 50 50 50 
United States ____-____________ LL 5,193 5,193 5,197 5,282 

South America: 
Argentina ~______-~____~__~____ LL 66 154 154 154 
Brazil __-§_-_-_-__~____~_~ ee 187 198 _ 251 / 295 
Surinam ____ == 13 13 73 73 
Venezuela ________~_=___ 59 132 209 44] 

Europe: 
Austria 22 5 101 101 101 101 
Czechoslovakia _____________________ 72 72 72 72 
France __-_-__~___ 452 452 452 AT4 
German Democratic Republic _.________________— 94 94 94 94 
Germany, Federal Republic of _..__-_____________ 841 841 841 841 
Greece 160 160 - 160 - 160 
Hungary __________ "101 101 101 101 
Iceland ~-. $5 5 ee 84 84 ‘84 95 
Italy___§_-__~ 321 321 315 353 
Netherlands ______________ ~~ __ 293 293 293 . 293 
Norway______-~-~____~ 758 769 7712 “1912 
Poland ____~ ~~~ 5 ee 122 122 - 127 127 
Romania —~____. ~~~ => eee *220 *220 220 220 
Spain __-_________ 240 240 439. 439 
‘Sweden ____-_-____~__ 94 94 . 94 94 
Switzerland _________§__~__ 104 104 104 104 
US.S.R__~-_ T2675 2,695 3,035 3,230 
United Kingdom ______§_§_§ 403 - 403 403. 403 
Yugoslavia_____ ~~~ 199 199 226 275 

Africa: 
Cameroon __________________ 61 68 68 68 
Egypt -_----_____~_____ 110 110 110 110 
Ghana______~ ~~~ 220 220 220. 220 

Ashen Afric Republic of eee 88 88 88 88 
ia: 
Bahrain. __ ~~~ ~~ Le 132 132 132 132 
China: — 

Mainland ______. ~~ 5 5 Le 270 300 300 300 
Taiwan ______________-_~-_---~_-~ 77 77 83 83 

India ____~_-___~____ Le 330 7335 390 390 
Iran ___ ~~ 55 55 55 55 
Japan _______~__ 1,627 1,745 1,803 1,764 
Korea, Republic of _____-__-.-___ ~~ ~~ 20 20 20 20 
Turkey _________~_____-_ 66 ™66 66 66 
United Arab Emirates, Dubai____________________ _— Se __ 149 

Oceania: 7 
Australia__________ ~~ = 256 274 274 309 
New Zealand_______§__->§_-___ 165 165 165 165 

Total ____________________ ee 17,610 717,995 18,816 19,687 
SS 

Revised. 
'Detailed information on the individual aluminum reduction plants is available in a 2-part report which can be 

obtained from Chief, Division of Finance, Bureau of Mines, Bldg. 20, Federal Center, Denver, Colo. 80225. Part I of 
“Primary Alumimum Plants, Worldwide,” details location, ownership, and production capacity for 1978-85, and sources of 
energy and aluminum raw materials for foreign and domestic primary aluminum plants, including those in centrally 
planned economies. Part II, summarizes production capacities for 1978-85 by smelter and country.
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The sources of impurities in primary performance to control fluoride emissions 
aluminum metal were traced from bauxite from existing primary aluminum plants 
(the ore) through alumina (an intermediate were published in a final guideline 
aluminum raw material made from bauxite document.® 
in the Bayer process) and the electrode A report on recycling scrap metal, includ- 
materials and fluoride compounds used in ing aluminum, presented data on energy 
electrolytic reduction of the alumina in the requirements for the major steps in scrap 
Hall-Heroult process.’ Unlike some other processing and identified areas for research 
metals, the quality of aluminum metal can- and development.® Technical and economic 
not be improved significantly except information on recycling aluminum scrap 
through elaborate means, and it is neces- was compiled by the Aluminum Association 
sary to prepare a very-high-purity alumina to aid and encourage both business and 
and to use electrode materials and fluorine municipalities in implementing recycling 
compounds of very high purity, in order to programs.’® | 
produce a high-quality primary metal. One of the main sources of the old alu- 

A review of fluorine consumption trends minum-base scrap recycled in the United 
| in the aluminum industry indicated a con- States is automotive scrap. The use of alu- 

tinuing decline in the use of fluorine perton minum metal in automobiles has increased 
of primary aluminum produced.* In the through the years, and as a result of the 
Hall-Heroult process fluorine is lost primar- need to meet improved mileage stand- 
ily in the fumes emitted from the electro- ards in the future, aluminum use in auto- 
lytic cell and by absorption into the carbon mobiles is expected to continue to increase. 
cathode or cell lining. Because high concen- A large part of the aluminum from automo- | 
trations of fluorine are harmful, fumes tive scrap is believed to be recovered by , 
emitted from the cell must be controlled. hand-sorting methods, but with the develop- 
This factor, coupled with development of ment of the relatively recent practice of 
economically viable processes to recover shredding whole automobiles, a need to 
and recycle the fluorine emitted from the develop methods to recover aluminum from | 
cell, is a principal reason for the decline in the other metals in the shredded product 
the unit use of fluorine. The use of prebaked has become important. The technology for 
cathode block construction versus mono- recovering aluminum from such material 
lithic cathode construction also has led to was reviewed." 
declining unit consumption of fluorine bee 9 ——————— 
cause the prebaked cathodes last longer. industry economist, Section of Nonferrous Metals. 

Spent carbon cathode linings of both SAluminum Association. Use of Aluminum in Auto- 

types pose special disposal problems be- mobiles—Effect on the Energy Dilemma. Washington, — 
. D.C., April 1980, 23 pp.. 

cause of the fluorine content and nature of 4Metals Week. Aerospace Industry Bounces Back as Big 
other constituents in the linings. Asa conse- _ Buyer of Aluminum. V. 49, No. 52, Dec. 25,1978, p.1. 
quence methods for recycling the used pot ,, aor Abo hiceainhe ee Fe Oeste 198, 
linings have been developed to varying  pp.1-3. 

degrees. A review of the processes being 4 Prune, b. Mugring Consumption render cre 
developed concluded that leaching of the ber 1978, pp. 1562-1564. | 

spent lining with hot water, followed by pf and TR Seeley, Aluminap Cone 
removal of the dissolved fluorine com- 8U.S. Environmental Protection Agency. Primary Alu- 
pounds with calcium chloride treatment, minum: Guidelines for Control of Fluoride Emissions From 

and screening of the remaining solids tobe Busting F 199 313 em Plants, EPA-450/2-78-049b, 
used to make new cathodes, offered a prom- *Kusik, C. L., and C. B. Kenahan. Energy Use Patterns 
ising method.’ for Metal Recycling. BuMines IC 8781, 1978, 182 pp. 

_ Waa. . uminum Association. Aluminum Recycling Case- 
Emission guidelines and compliance book. Washington, D.C., March 1979, 63 pp. 

times for State environmental protection ajyminum, Recy dee Teleony. Recycling of ane 
agencies to use in establishing standards of 88-114. 

h



i



By T. John Rowland, Jr.,: and V. A. Cammarota, Jr.2 

The consumption of antimony declined in _ prices of the two largest alloy producers, NL 

1978 and 1979 from that of 1977. For the Industries and RSR Corp. This price was | 

fifth consecutive year, the use of antimony maintained through early 1979, when it was 

metal as a hardening agent in battery grid increased to $2 per pound, remaining at 

alloys decreased. Technological changes in _ that level through the year. OC 

the types of alloys used in automotive bat- Domestic mine production was at normal 

teries have drastically reduced the use of levels in 1978 and 1979, but metal produc- 

antimony as a hardener for battery grids in - tion increased substantially in 1979 over 

recent years. | that of 1978 because of the reactivation of 

The traditional practice of pricing anti- the smelter in Laredo, Tex. Imports were up 

mony metal on the basis of RMM and Lone _ significantly in 1978 and 1979 over those of | 

Star brands, which were produced at NL 1977, mainly because of higher imports of 

Industries, Inc.’s, Laredo, Tex., smelter, was. concentrate and antimony oxide. 

discontinued in April 1978 owing to the Legislation and Government  Pro- | 

closing of the plant and depletion of residu- grams.—At yearend 1979 the General Ser- 

al stocks. Effective April 17, 1978, a new vices Administration reported that Govern- | 

quotation was established on the basis of ment stocks of antimony totaled 40,7 27 tons. 

refined antimony in alloy. The new price, The Government stockpile goal remained at 

- $1.75 per pound, represented the published 20,130 tons. | 

| Table 1.—Salient antimony statistics | | 

Gort tons) | 

a, | 1975 1976 1977 1978 1979 

United States: | 
Production: 

Primary: 
Mine _____________------------+-1- 886 _ 288 610 798 722 
Smelter! _-_.________-_-------------- 12,189 14,618 12,827 14,110 15,062 

Secondary ___________---------------- 11,964 19,799 30,601 26,456 NA 
Exports of metal and alloys —._——---—----------- 340 341 742 556 485 

Imports for consumption (antimony content) ..—---_-- 18,706 21,770 18,335 17,511 22,125 

Consumption!_________-__------------~---- | 12,987 15,337 18,823 18,152 11,758 
Stocks, primary antimony, all classes, _ 

(antimony content), Dec. 31 __._._.._.___--------- 14,957 15,070 8,591 8,201 7,144 
Price: New York, average cents per pound___-------_ 176.58 165.26 178.00 7175.00 196.00 

World: Production _______--.----~------------- 77,114 775,292 12,483 72,122 79,381 
ee 

"Revised. NA Not available. 
1Includes primary antimony content of antimonial lead produced at primary lead refineries. 
2Antimony price in alloy, cents per pound. 

DOMESTIC PRODUCTION 

MINE PRODUCTION mony Corp. (USAC) produced antimony 

Domestic mine production of primary an- from the stibnite mined at the Babitt, Bar- 

timony in 1979 by two companies was down 40t, and Black Jack mines at Thompson 
from that of 1978. The United States Anti- Falls, Mont. In 1979, USAC increased pro- 
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duction of antimony to 299 tons, compared June 1979, a 19% stock interest in Sunshine 
with 207 tons in 1978. The Sunshine Mining Holdings Corp. was sold to Arab Investors 
Co. operated the Sunshine mine in the Group SA, a Luxembourg corporation. 

| Coeur d’Alene district of Idaho and produc- Antimony was also produced as a bypro- 
ed 423 tons of antimony, a decrease of 168 duct in smelting primary lead from domes- 
tons from the 1978 output. Antimony was __ tic concentrates. The total antimony supply 
produced as a byproduct of the treatment of from domestic mines was 1,337 tons in 1978 
tetrahedrite, a complex silver-copper- and 930 tons in 1979. Two primary lead 
antimony sulfide, one of the principal ore refiners reported production in 1978 and 
minerals in the Kellogg, Idaho, area. In 1979. | 

Table 2.—Antimony mine production and shipments in the United States 
(Short tons) 

| | 
a Anti Antimony 

| | Year concentrate Produced Shipped 
1975 ee 4,505 886 966 1976_ 1,111 283 310 I77______ TTT 3496 610 584 , 1978. 4,231 798 863 | 1979__ 3,294 722 701 

sSMELTER PRODUCTION. _ M&T Chemicals Inc., Baltimore, Md.; and 
ae P . f ori tj McGean Chemical Co., Inc., Cleveland, 

| z Peary roanction ° the highest antl- Ohio. Producers of antimony metal included. 
: 197 M tal “od ti was Une ois after 2 Sunshine Mining Co., Kellogg, Idaho, and 

ne aah Cn On mereased alter & USAC at Thompson Falls, Mont., which also years of decline, and the production of roduced sodium antimonate 
antimony oxide remained strong. The pro- P Secondary.—Production ‘of antimon 
duction of metal more than doubled in 1978 f 1 ° d ed i 1978 
with the reopening of the expanded Laredo, ‘70™ Secondary sources decreased in Tex., smelter which Anzon America Inc from that of 1977. Data were not available 

- bought from NL Industries. ASARCO Incor. for 1979. Secondary smelters recovered 
porated produced and sold a small amount 22271 tons, primary smelters recovered 73 
re metal in 1979 from its new smelter in E] tons, and manufacturers and foundries re- 
Paso, Tex., but mechanical problems pre- covered the remaining 4,012 tons. Old scrap, 
cluded full-scale operation. ASARCO began Predominantly battery plates, was the 
full production at its Omaha, Nebr., anti- source of mest of me sevondary cutpul new 
mony oxide plant in early 1979. The plant, Scrap, mostly in the form of drosses an 
built at a cost of approximately $2.2 million, . residues from various sources, supplied the 
has a rated capacity of 225 tons of antimony remainder. The antimony content of scrap 
oxide per month and utilizes an enclosed is usually recovered and consumed as anti- 
and automated process. monial lead with removal or addition of 

: The major producers of antimony oxide antimony as required in the refining stage 
were Harshaw Chemical Co., Gloucester to meet specifications for various antimo- 
City, N.J.; Chemetron Corp., La Porte, Tex.; nial lead alloys. 

| Table 3.—Primary antimony produced in the United States 
- | (Short tons of antimony content) . 

— agg oF material produced’ 
Year Byproduct Total 

Metal Oxide Residues antimonial 
ea 

NA A A 

1975 _-.. . ee 3,254 7,890 595 450 12,189 1976 ___-_ 3,102 10,628 191 697 14,618 1977 __--_- 1,877 9,907 277 766 12,827 1978 _-___ 1,108 12,117 184 701 14,110 1979 _-____ 2,642 12,141 a 279 15,062 ea ee
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. | Table 4.—Byproduct antimonial lead produced at primary lead refineries in the. / / 
_ . United States So Coe 

. (Short tons) = a oo 

. . Antimony content . : SS 

Gross -_ . Year , From From Total 
oe weight : : From _ OE 

“mat = ere ~=—=Ss« SBP Quantity Pereent_ 
1975____________________ 6,029 268 182 17 —~—t=<“‘(<i‘«*7LTCOC«*C: 
1976. 6,743 355 342  —-«38 730 10.8 
1977__ 7,557 598 168 134 900 11.9 
1978. 5,518 539 162 82 B38 14:2 
1979_ = 3,750 208 TW - 20 - 299. - 8.0 

1Includes primary residues and a small quantity of antimony ore. — ; Oo 

2Includes foreign base bullion and small quantities of foreign antimony ore. ce . | 

Table 5.—Secondary antimony produced in the United States, by kind of scrap and form. 
: of recovery | | Oo , 

(Short tons of antimony content) - | . 

— Kindofscrap. ~~ ~”~—~«SSTB~*~*~“—*~*:*«~ROormf reccovery@=—=—=~=~~~*~*~<“it*i‘éiSTCS 

New scrap: In antimonial lead’_______._.__--- 21,620 
- .Lead-base _-_ ~~ 4,032 In other lead alloys___..._____~-- 4,818 

Tin-base _______--------------__ 36 In tin-base alloys ________-.-_--- 18 

‘Total. 4,068 Total -_.------_------- 26,456 
Value (millions)_ ~~ .....--~- $92.6 

Old scrap: 
| Lead-base ________________---- 22,371 : 

Tin-base __.___..-------------______ oe | 

Total. ...____-------------- 22,388 | ee 

Grand total.__________-______ 26,456 ns 

1Includes 73 tons of antimony recovered in antimonial lead from secondary sources at primary plants in 1978. 

CONSUMPTION AND USES es . 

Domestic consumption of primary anti- ucts declined in 1979 from that in 1978. Its_ 
: mony in 1979 declined for the third consecu- use in ceramics and glass has generally | 

tive year. The use of antimonial lead inthe declined in recent years, but its. use in 
manufacture of starting-lighting-ignition plastics has increased substantially since 
batteries for the automotive industry re- 1975. Nonmetallic antimony was used in | 
mained a major outlet, but development of plastics both as a stabilizer and as a flame 
maintenance-free batteries has resulted ina retardant. Antimony was used as a decolor- 
decline in the use of antimony metal in ing and refining agent in some forms of 
recent years. The lead-calcium-tin alloy in glass such as special optical glasses. 
the maintenance-free battery systems uses The use of antimony oxide as a flame 
no antimony. A reduction of 10% in battery retardant continued to grow in 1979. The 
shipments in 1979 compared with those of use in plastics and textiles as a flame 
1978 contributed to lower antimony usage. retardant was the major outlet. When fab- 
Antimonial lead alloys were used for solder, rics treated with antimony oxide in an 
ammunition, chemical pumps and pipes, organic solvent are ignited, the flames ac- 
roofing sheets, communication equipment, companying the initial combustion are re- 
and antifriction bearings. stricted or extinguished by the products of 

The use of antimony in nonmetal prod- combustion.
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, Table 6.—Industrial consumption of primary antimony in the United States. 
. (Short tons of antimony content) . 

| - es oe ~ , a i ~ lass of material consumed _ Pe — ] 7 ~ ~ : 

+ Wear: (Oreand Byproduct 
SO concen- =—s— Meetall - Oxide « Sulfide - Residues antimonial Total ~ 

1975. titi‘ !C*C«dKSC“‘i«é‘s ACB BO 12,987 * 
1976 eet 640 8875 «s10,897 8 191: , 697. «15,837. 
1977_ Be ty 1602625. 9,959 36 277 _-” 166... 18,828 
1978_-_ = ts*sé«i'SL'C; 2,709 - 9899. = = +28” 184 See OL 7 18,1520 
19792 LB 899 8528 BAL 2D 10,75 

Table 7.—Industrial consumption of primary antimony in the United States, by class of ©. 
a material produced — Ce weg TT a | 

| ee oe a (Short tons of antimony content) | oe ee - a a“ a - 

‘Product _. 4975~C«OdTS.SC*~“‘“‘sUTSC#*“‘<C‘~dU‘STS”;COW#*;#~*~«*AST:~CS~” 

Metal products: fb ee 7 a re re 
Ammunition”. ~- 22 eee 289 BB 8B BB BB. 

. Antimonial lead_ $$. 2 Le 4,568 3,861 . 2,936 —, 28382 - 1,800 © 
- Bearing metal and bearings_____—__-2_-~- 402... 405°"; £265 282 BIG 2 285° 

Cable covering__________.~=5-/.—----~ 23 > . AD. . 2 » 16 ee) on be ee, 
‘Castings____-_-______-____ 18° 24 BB “30 
Collapsible tubes and foil ______-__-_---~-~- 9 23 16 17 24 
Sheet and pipe._____________________ 60 74 56 39 36 
Solder LL 188 2. 188 220 206 199 
Type metal — - --——---—-------------- 15 79 83 81 37 

Other _________________ 2 ee 120 164 104 113 99 

Total 2 eit 56474900 8,847 8,786 8218 

‘Ammunition primers____-_.---.--------~ 14° © 13° ™ 21 TBA 2B 
Fireworks_.. 0 = ey 10 BRD a Be EN 
Ceramics and glass _____._.____-------  _ 989 1,260 .. 1,547 = 1259 _—_-1,127 
‘Pigments ___ -_______2_’-__2 Li ___ 821 AIG 400° 410° 899 
Plastics 2 eee ~—1,091 1,277 1,503 1456 ~ | -1,580 * 
Rubber products________.._______-._-__. 458 578 478 _-. » 254 .. 182 
Other = 2-688 1,830 266 ~~ 165 «= 140 

| Total, 8885 48,862,” 8457 : 

Plastics. eee 2501 8TTT 3,972 4,068 .- ..4,262.. 
| Pigments _-_-______ === 92 183 149 83°00 Ba 

Rubber _- se 299 19 196.146." 
- Adhesives______ 2 .--a--------_--- . 1% 141 246. -. 298... 802. 
Textiles LLL 4B 1,055 997 990. 1,143 . 
Paper =~ -_2i22-~-----+i------- 160 197 482 274 F195 

Total _-_____________-__---_2___ 3,799 5552 si«*&T65. (itst( iB CRS. 

Grand total _.._________________-_ 12,987 15,337 18,828 18,152 11,758 

Table 8.—Industry stocks of primary antimony in the United States, December 31 

- (Short tons of antimony content) 

Stocks | 1975 1976 1977 1978 1979 

Ore and concentrate _____..___-__--_----~_~-~- 8,364 7,899 1,869 1,610 1,757 
Metal ___-____________________- 1,380 1,662 1,359 1,119 1,184 
Oxide __-____ ee 3,886 4,560 4,576 4,906 3,398 
Sulfide _._________________ e+e 32 31 24 19 17 

Residues and slags wee eee 921 475 516 457 730 
Antimonial lead? _________________----- 374 443 247 90 58 

Total _..____________----------_ 14,957 15,070 8,591 8,201 7,144 

1Inventories from primary sources at primary lead refineries only.
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Oe | PRICES =... | 7 : 

In April 1978, Metals Week discontinued to $1.60 through the first 5 months of 1979, 

the Lone Star and RMM price quotations but declined to $1.45 to $1.50 in the last 4 

and began reporting a new price category of months of the year. The European market 

antimony in alloy. The price of antimony in quotation for lump ore, on a 60% antimony 

alloy was established at $1.75 per pound _ basis, was $16 to $18 per metric ton unit for 
and remained at that level through Febru- the first 9 months of 1978, but began rising 

ary 1979. In March, the price was increased ane ne ooo quar and closed at 

to $2 to $2.02 per pound, where it remained $ 1979 to 03 ON eon 7 hy wears nd. y rose 

to yearend. The industry price quotation for ne f9OTY . 

antimony trioxide was in the range of $1.64 . ; 

to $1.80 per pound throughout 1978, but fell Table 9.—Antimony price ranges 

to $1.50 in February 1979. In mid-1979, the ———__—"—"_"____~"_ Pirice per pound 

price was increased to $1.65, reflecting ris- Type of antimony “ina TO 

ing costs of raw materials. The New York OOS 8 | 

dealer price for antimony metal, quoted in Domestic metal” ------- — bl. | | 

January 1978 at $1.05 to $1.10 per pound, AmiSmpiionide’ 27. “teetao © "1504180 
gradually increased to a high in 1978 of Tclonatinovnnaey 
$1.25 to $1.85 by November, but finished the —apaty-raiddelivery,New York, : 
year at $1.23 to $1.28. The price rose to $1.53 SQuoted in Metals Week. | 

/ | FOREIGN TRADE | - . 

Total imports of antimony (antimony con- increased significantly over the levels of _ 

tent) in 1979 increased compared with those 1977 and 1978. Compared with imports in 

of 1978. Most of the increase was due to 1977, Bolivia, Canada, Chile, and Mexico 

higher imports of antimony concentrates provided larger quantities of antimony ore, 

and oxide, both of which have increased but the Republic of South Africa supplied 

since 1977. much less than in the past years. 

Imports of antimony metal from main- — Belgium-Luxembourg, mainland China, 

land China rose in 1978 and 1979 over those and the United Kingdom emerged as the 

of 1977, making China a major supplier. leading sources of needle and sulfide anti- 

The Republic of South Africa was the larg- mony for the United States in 1978. The | 

est single source for imports of antimony Republic of South Africa, which was the 

oxide in 1978 and 1979, followed by the leading source of antimony needle and sul- 

United Kingdom, France, and mainland fide in 1977 with 83% of the total, supplied 

China in 1978, and mainland China, France, none in 1978, and mainland China supplied 

and the United Kindom in 1979. , none in 1979. 
Imports of ore and concentrate in 1979
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| Table 10.—U.S. imports for consumption of antimony, by country : 
eee 

1978 1979 

Count Quantity Value Quantity Value 
oO "y (short . (thou- (short  (thou- 

tons) sands) tons) sands) ee Att dec arirtone A 

Antimony metal, including needle or liquated . - 
(antimony content): 
Belgium-Luxembourg ____—~ ~~ == 187 $409 357 $1,005 
Bolivia _____-__~--___~ ~~ 349 829 672 1,581 

: Burma ae ee ee ee ee LL _-— _— 1 2 

Canada ___ ~~ 3 55 23. Ct; 162 
Chile _-______ ~~~ 173 326 11 . 28 
China: . . 

Mainland _________§_______ 2,186 4,209 1,360 3,369 
Taiwan________________ 331 634 (?) (?) 

Dominican Republic _________________________ — _— 55 146 
Germany, Federal Republic of _.._-§____.___________ (7) 12 (?) 27 
Hong Kong______§_-________-_+---___-----_ _— — 28 61 
Malaysia _.________________---_---__---__ () () (?) () 
Mexico __-. ~~. 5 5 640 967 406. 410 
Peru_____~__~___ LL 99 146 30 54 
Spain —-< 7 —--~------------------------- ~ 100 207 20 © 50 

nited Kingdom _______§_-§_-§_-_ § 12 37 (?) 4 
Yugoslavia__§_ $2 2 2 25 5 ee 99 188 17 201 

Total. _-_- ~~~ 4,179 8,019 3,040 - 7,100 

Antimony oxide: oO 
Belgium-Luxembourg ________________________ 708 1,889 462 1,268 
Bolivia _-_______~___ 515 1,119 979 2,163 
Canada _______ ~~~ LL _ 21 62 38 45 
China: 

. Mainland ______§____ 1,214 2,925 1,846 4,351 
Taiwan__________ 22 52 42 95 

France ________~~-____~ 2,214 5,846 1,784 4,328 
Germany, Federal Republic of ____.§_.§_-§_-____________ 20 23 4 7 
Italy___ ~~ 5 5 LL 355 834 141 370 
Japan_-____ =~ ee 334 631 124 298 
South Africa, Republic of _._-______________ 8,033 993 7,268 2,194 
Switzerland _____§____ __ —— 19 122 
United Kingdom ____ = 2,231 4,429 1,022 2,680 

Total_______~__~___ 10,667 18,803 18,679 ~ 17,921 
i 

1Includes needle or liquated (value in thousands): 1978-Belgium-Luxembourg 19 tons ($55), Canada? ($1), mainland 
China 22 tons ($33), the United Kingdom 10 tons ($31); 1979-Belgium-Luxembourg 18 tons ($90). 
2Less than 1/2 unit. 

Table 11.—U.S. imports for consumption of antimony ore, by country 
eee 

1978 1979 

Count Gross Antimony Gross Antimony 
"y weight content thee ds) weight content thee ds) 

(short tons) (short tons) (short tons) (short tons) SS 

Bolivia_______________ 2,421 1,550 $1,806 2,716 1,694 $2,464 
Canada ______________ 2,474 1,583 2,267 2,732 1,716 2,924 
Chile. _______._______ 576 376 504 1,636 1,067 1,944 
China, mainland_________ 40 28 59 __ __ — 
Colombia _____________ 66 47 AT 35 16 28 
Denmark _____________ _— _- __ 40 10 38 
Honduras ____~_-~~______ 6 2 2 6 2 8 
Mexico_______________ 2,620 631 1,018 5,725 1,613 1,911 
Peru ____-_~__~_________ 19 18 29 37 35 57 
South Africa, Republic of _ _ _ 450 260 442 1,247 733 1,245 
Thailand _____________ _- — — 857 459 777 
United Kingdom_________ _- a _— 449 212 223 
Uruguay _____________ -- _- _- 265 175 241 ee 

Total. _____________ 8,672 4,495 6,174 15,745 7,732 11,860 
eee
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| Table 12.—U.S. imports for consumption of antimony 

Antimony ore Needle or liquated Antimony metal!’ = Antimony oxide 

: "Gross Antimony y.,. Gross vy, Gross vy... Gross 
. Year weight content oe weight tne weight nee weight tee 

short short short short sho 
tons) _ tons) sands) tons) 82248) tons) «== 88248) tons) §=— Sands) 

1977 ________ 8,042 3,438 $6,832 259 $580 1,722 $4,536 9,641 $15,150 
1978 _____ 8,672 | 4,495 ‘6,174 52 121 4,127 7,897 10,667 18,8038 
1979 _______ 15,745 7,732 11,860. 28 90 ~=~—— 8,022 7,100 =: 13,679 17,921 

Does not include alloy containing 83% or more antimony. | 

| Table 13.—Antimony: World mine production (content of ore unless otherwise 
| indicated), by country _ : 

. (Short tons) 

Continent and country — 1976 1977 1978” --1979° 

North America: . . 
Canada®?____ 2,535 3,500 3,300 3,300 

- Guatemala______§_ LL 1,235 1,012 254 250 
Honduras .______~ ~~ ee ee 129 77 “110 110 

' Mexico? _-_- = 2,806 2,974 2,708 2,700 
United States? ________=_________________ 283 610 798 4722 

South America: oe 
Argentina _____§_________~_____~~~_-__~--~ 2 — -- _- 
Bolivia _... 2 /§ > 5 5 5 ee eee Lee 18,756 13,660 13,968 *14,351 

- Brazil_.-~--~---~ ~~ 39 370 279 280 
Peru (recoverable) ___.__._ ___________~-~------ 665 907 987 990 . 

Europe: J 
Austria, = = 5 § 5 ee 588 564 561 600 
.Czechoslovakia __ $25 5 7 ee T314 ©330 °330 330 

. Greece ______________-~-----------~-~-~-~- 243 —- —_— —— 
Italy _.________________-- 1,112 891 1,026 1,000 _ 

~~ Spain. ---_-__-__-__=--_-___----_-------- 287 543 519 540 
USS.R&_ ee 8,500 8,700 8,700 9,000 

_ Yugoslavia_____._-__.---__.------------ 2,228 2,478 3,040 3,100 
Africa: 

Algeria® ~~ ee eee (°) (°) _ a 
Morocco __________~-___~~--~--=----_-- 1,560 1,553 2,437 2,300 
Rhodesia, Southern®____._-_._.__.__._---_.--- 330 330 280 280 

Ast Africa, Republic of ___________________- 11,793 12,715 10,024 #12,958 
ia: 
Burma _______~___~_____~_~ ~~~ 16 551 683 700 
China, mainland® ________________-_-_____ 13,000 13,000 14,000 17,000 
Korea, Republic of __ __._________________- ~~ 11 _- 22 _- 
Malaysia (Sarawak) ____._____.______------ 276 488 585 550 
Pakistan ~~~ ~~~ ee ™61 ~ 104 115 120 
Thailand___§ $$ _-$_-___.-~_~~_~ ~~~ ____ 4,047 2,705 3,167 3,200 
Turkey _____________------------------ ¥1,890 2,118 2,610 2,700 

Oceania: Australia? ___§_§_§_/§_________~ ee T2086 2,303 1,669 2,300 

Total _-_____ 775,292 72,488 72,122 79,381 

“Estimate. Preliminary. ‘Revised. 
1Partly estimated on the basis of reported value of total production. 
2Antimony content of ores for export plus antimony content of antimonial lead and other smelter products produced. 
3Production from antimony mines; excludes a small amount produced as a byproduct of domestic lead ores. 
“Reported figure. 
‘Total national production. (Previous year’s data represented production by COMIBOL plus exports by medium and 

small mines and so-called ‘“‘other producers.”’) 
SRevised to zero. 

' 7Antimony content of antimony ore and concentrates, lead concentrates, and lead and zinc middlings. 

WORLD REVIEW 

Antimony was produced from ores and as Japanese antimony producers increased 
a smelter byproduct in about 25 countries. production of antimony oxide but reduced 
Australia, mainland China, and the Repub-_ production of antimony metal. The only 
lic of South Africa showed the greatest antimony metal refinery in India closed in 
increase in production in 1979. In 1978, 1977. In Belgium, Metallurgie Hoboken-
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Overpelt, S.A., began construction in 1978 Jack, Weigel, and Free State mines of Con- 
on a new plant to recover antimony oxide solidated Murchison Ltd. (CML). The mines 
from lead smelter residues. In mainland are located on the northern Transvaal’s 
China a new mine designed to produce 3,000 ‘Antimony Line” in the Swaziland schists 
tons of antimony in its first stage of develop- of the Murchison Range, where stibnite and 
ment was opened in the Hochih area of other sulfides associated with gold exist in 
Guangxi Province in 1979. large quantities. Antimony was produced as 

: Australia.—Antimony was produced by a concentrate and as a high-grade cobbed 
| Vam Ltd. at its Hillgrove mines near Armi- ore. Most of CML’s production was shipped 

dale in New South Wales. The Blue Spec to Europe and North America. Antimony 
gold-antimony mine in Nullagine, Western Products (Pty.), Ltd. (APL), continued to 
Australia, closed in January 1979, and the produce crude antimony oxide for export 

equipment was sold. using CML concentrates. APL’s capacity in | 

Bolivia.—Bolivia remained the world’s early 1978 was 7.2 million pounds per year 
largest producer of antimony in 1978 and of crude antimony oxide. Due to increased 
1979. Bolivian antimony reserves were esti- demand for antimony oxide, the company 
mated to be approximately 400,000 tons at began installation of two new kilns in 1979 
yearend 1978. Empresa Nacional de Fun- for converting the sulfide to oxide. 

| diciones (ENAF) continued to produce met- | Thailand.—Antimony was produced in 
al and oxide for export. ENAF operated its the north, central, and southern regions. 
Vinto refinery at about 75% of capacity in The major producing Provinces were Phrae 
1979 because of low prices for antimony. and Lampang in the North region, Kancho- 
Bolivian concentrates and cobbed ore were a Buri, Chanthaburi, Rayung, and Rat 
exported to the United States, Europe, and Buri in the central area, and Nakhon Si 
Japan. Thammarat and Surat Thani in the south. 

Canada.—Antimony metal was produced Antimony was exported mainly to Malay- 
in Canada as a byproduct of lead smelting sia, Taiwan, Japan, India, North America, 
and refining. Cominco Ltd. operated a Europe, and South Korea. 
smelter and refinery at Trail, British Co- _ Turkey.—The major producing mine, the 
lumbia, where antimony was recovered in Turhal, is situated near Tokat in central 
the form of antimonial lead. Brunswick Anatolia. Substantial reserves are located 

Mining and Smelting Corp. produced anti- in the Balikesir-Kutahya and Aydin re- 
- mony metal at its lead smelter near Belle- gions. The Turkish Mineral Research and 

dune, New Brunswick. Exploration Institute (MIA) reported that 
Consolidated Durham Mines and Re- reserves of antimony ore were 2.4 million 

sources Ltd. mined and concentrated anti- tons in 1977. | a | 
mony near Fredrickton, New Brunswick. Yugoslavia.—Rudarsko Topionicki Bazen | 
The principal ore mined was stibnite. Con- Zajaca (RTB-Zajaca) operated the Rajiceva 
centrates averaging 66% antimony were ora antimony mine and mill on Kopaonik 
exported mainly to Europe, but smaller Mountain in Serbia. Reserves of antimony 
amounts were shipped to the United States. ore at Rajiceva Gora were estimated to be 

In British Columbia, Placer Development 10 to 15 million tons. The mine was ex- 
_ Ltd. and Equity Silver Mines Ltd. began pected to reach full ore production of ap- 

construction of a mine and mill at the Sam Proximately 300,000 tons per year by 1980. 
Goosly silver-copper deposit. After startup A new lead refinery under construction at 
in mid-1980, antimony production was ex- Trepca will provide increased production of 

pected to be 1,870 tons per year. antimony byproduct. 

, conenntvaten ‘rere puduped ie oeay ALL. 1Physical scientist, Section of Nonferrous Metals. - 2 : , n oF | 
ens, Gravelotte, Monarch, Mulati, United Men ery physical scientist, Section of Nonferrous



: -  ByR. A. Clifton’ ae 

Shipments of asbestos (mostly chrysotile) for 1977, but regained the 6% in 1979. 
in 1978 from mines. in the United States Shipments from Canada to the United 
increased minimally from those in 1977. States rose 7% during 1978, but dropped 1% 
There was another small increase in 1979. in 1979. Imports from Canada were 95% of 
Imports in 1978 were 4% higher than those total U.S. imports, and those from the 
in 1977, but decreased 10% in 1979. == =~=~—~—-‘ Republic of South Africa accounted for 4%;. 

: U.S. apparent consumption rose 2% in these figures were 97% and 3%, respective- | 
1978, but declined 9% in 1979. Canadian ly,in1979. = = = | : | 
production in 1978 was 6% lower than that SC Se 

| CO Table 1.—Salient asbestos statistics Be | 

| | — - | 1975. ~«1976 1977 1978 21979 

United State: - ce | | | Oo 
| Production (sales) _________ metric tons__ 89,489 104,873 92,256 93,097 98,354 

7 ‘Value____________ thousands. $14,220. «$28,693 «= $25,267 $27,987 - $28,925 | 
' Exports and reexports (unmanu- a oe ee , 

.  factured) _.______=____ metric tons__ 33,061 42,564 34,896 45,380 45,850. 
_ Value______________thousands__ $10,667 $12,791 $12,075 $20,583 . $24,165 

_. .° Exports and reexports of asbestos _ 7 oe 
_ products (value) ______________do____ $60,776 $60,572 "$62,665 $119,915 $130,906 
Imports for consumption (unmanu- oo I 

| factured) _____________metric tons__ 488,521 596,737 550,693 570,020 513,084 
Value._____________thousands__ $111,011 $142,145 = $145,146 «$154,351 $185,211 

Released from stockpile : a Lo. - 
- (unmanufactured)-_______—_ metric tons_ _ 6,238 501 188. _- ——— 

_ __ Consumption, apparent! _________do____ 551,188 «658,847 _—«609, 157 618,706 ~ 560,588 
World: Production. ____..._...._-----do___- 4,138,756 "5,086,071 5,220,639 5,153,868 . 5,277,591 

TRevised. | | Oo | 
*Measured by quantity produced, plus imports, plus stockpile releases, minus exports. = 7 " 

Legislation and Government Pro- On April 26, 1978, Joseph A. Califano,. 
grams.—No date was set by the Occupation- Secretary of the Department of Health, 
al Safety and Health Administration Education and Welfare (HEW) initiated a 
(OSHA) for the public hearings mandatory government asbestos warning program:- 
for the proposed revisions to its asbestos Two major steps were announced: Issuance 
standard for manufacturing. The proposal of an advisory letter to 400,000 physicians, ° 
for a permissible-exposure level of 0.5 fibers and startup of a public information cam-- 
per cubic centimeter has been pending for 5 paign aimed at workers and others possibly 
years until the hearings are scheduled. exposed to asbestos. 

On January 10, 1978, the Supreme Court On April 28, 1978, EPA published in the 
dismissed an indictment against a Michigan Federal Register the procedures it will fol- 
wrecking company accused of violating the low in promulgating a hazardous waste 
Environmental Protection Agency’s (EPA) control system. Asbestos will be included 
asbestos regulation. The high court ruled among the hazardous materials covered un- 
that the regulation was not an “emission der authority of the Resource Conservation 
standard” because it had no numerical and Recovery Act of 1976 amendment to the 
limit, but rather a work practice. Solid Waste Disposal Act. 

71
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Asbestos was one of the 12 minerals Rulemakings in the Federal Register. CPSC 

selected for in-depth study as part of the proposed initially the elimination of all 

presidentially directed Nonfuel Minerals nonessential uses of asbestos in consumer _ 

Policy Study started in 1978. products which might release the fibers. 

At the direction of the President, the EPA’s regulatory approach would involve a 
heads of the Consumer Products Safety “life cycle” method of assessing risk. 
Commission (CPSC), the Food and Drug On December 17, 1979, in separate no- 
Administration (FDA), OSHA, and EPA in _ tices, both the CPSC and EPA extended the 

| August formed the Interagency Regulatory comment period on the proposed rules cited 

Liaison Group (IRLG) to insure that areas of above. EPA also stated: “Should EPA’s 
shared interest and responsibility would be Valuation of human health risks and eco- 
considered jointly. In the initial document nomic impacts determine that all but essen- | 

| issued by the group in 1978, asbestos was tial uses of asbestos present unreasonable | 

among the 24 hazardous materials of inter- risk, a possible regulatory strategy may be 

est to a majority of members. Among other to ban the manufacture, processing, distri- 

things it said, “..it appears that all four bution in commerce, and import of asbestos 

agencies have an interest in cooperation in for all nonessential asbestos uses at some 
the following areas: Standard definitions of fixed date in the future.” EPA is seeking 
asbestos/asbestiform, importance of size comment on this overall regulatory ap- 

and shape of asbestos fibers, analytical proach _and on an appropriate date for 
methodologies used in asbestos determina- instituting a general use ban. Effective | 

tions, use of asbestos, substitutes for asbes- dates | Presenty 5 under evaluation range 

tos, labeling requirements, asbestos remov- ’ a | 
, . . H.R. 1524, Asbestos School Hazard Detec- 
al and disposal techniques and procedures, .,. ? 
levels of environmental contamination, lev- tion and Control Act of 1979, passed the 

els of human exposure, human body burden fone but re the Senate it inetuced tls 
levels, and economic impact statements de- oe a ees tne d niacin 0 ‘to 

ye Pesring activition”™ purposes and for include materials composed entirely or in 
. " . part of chrysotile, amosite, or crocidolite, 

| Safety and eer eistratoon (MSHA and when they occur in fibrous habit, trem- 

began enforcing its new asbestos exposure olite, anthophyllite, and actinolite.” 
-eoulati Th lati a . Environmental Impact.—News coverage 

_ regulation. ihe new regulation replacing of asbestos health problems continued dur- 
_ the five-fiber level reads, “The 8-hour time- jing 1978-79, and litigation increased. The 

weighted dust ae envlayees ae ox number of law suits grew from 159 new 
: are ©€X- cases in 1976, to 362 new ones in 1977, and 
posed shall not exceed 2 fibers per milliliter through September 15, 1978, 530 new ones 
Bee by the membrane length, as deter were filed, or a prorated 700-plus for the 

ne i ; hate Y year. One $20 million suit was settled in 

400 to 450 magnification (4-millimeter objec- Texas, with nearly $6 million coming from 
tive) phase contrast illumination. the U.S. Government. A $1 billion suit was 
978 ‘pe ab naberiieanie os December 4, filed in California. 

» the Vepartment of transportation The West Australian Government has 
(DOT) issued its final rule on asbestos trans- decided to close down and evacuate the 150- 
portation. Effective April 30, 1979, the areas resident town of Wittenoom because of con- 
of principal impact on the industry pertain tinuing risk from airborne asbestos dust. 
to containers, designation, and incidence There is apparently a very high incidence of 
reports. This was modified in the March 29, mesothelioma and other similar diseases 
nis, Federa 9 eer and again in the among present and former residents of the 

ugust 16, , issue. area in which crocidolite asbestos was 
- On March 16, 1979, EPA announced its mined from 1938 to 1968. In 1979, the 
voluntary program to provide technical as- residents were offered purchase of their 
sistance to school officials for the preven- property, A$750 removal expenses, and 
tion of exposure of children to asbestos. In A$100 travel grant per person. 
the Federal Register of July 13, 1979, EPA Dr. E. Cuyler Hammond, vice president 
announced a regulatory program to run for epidemiology of the American Cancer 
parallel to the voluntary program. Society, presented a paper at a spring 1978 

On October 17, 1979, both EPA and CPSC meeting of the New York Academy of Sci- 

published Advanced Notices of Proposed ences in which he said that researchers
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failed to find any unusual incidence of of study. The committee (1) reported that 
cancer among people who lived near an there was no quantitative evidence of a risk 
asbestos factory 30 to 40 years ago. The to the general public from exposure to 
research team included Dr. Irving J. asbestos dust; (2) placed no prohibition on 
Selikoff and others from the Cancer Society the use of asbestos (with the exception of 
and Mt. Sinai Hospital. The team did a10- blue asbestos), expressing the view that 
year study of residents of a Paterson, N.J., control of any useful but hazardous materi- 
area, which was the site of an asbestos al would be preferable to the ultimate 
plant, and another control area several sanction of prohibition; (8) recommended 
miles away. the consideration of alternatives and the 

On October 24, 1979, the United King- replacement of asbestos, providing the al- 
dom’s Health and Safety Commission pub- ternative was significantly less hazardous, | 
lished a final two-volume report of the and (4) pointed out that this was an area in 
Advisory Committee on Asbestos. The 41 which one should proceed with caution. 
recommendations were the result of 3 years 

Table 2.—Stockpile goals and Government inventories as of December 31 
| | (Metric tons) | 

Stockpile Total inventories Sales of 
goals 1977 1978 1979 — 979 mE 

Amosite ___. $$ 28,851 738,587 38,587 38,587 _ Chrysotile ________.._________ __ ™9,940 9,940 9,940 __ Crocidolite. _______-_-- __ 72163 2,163 2,168 __ | 
Total ____________________ _ "50,690 50,690 - 50,690 _ . i TOES 

"Revised. : Oo | 

DOMESTIC PRODUCTION 

Mines in the United States shipped about Manosh who now controls a majority of the 
1% more asbestos in 1978 than in 1977, and shares. The company remains second in the 
had another slight increase in 1979. Value country in production. Intensive recent ex- 
increased both years. Four States produced ploration has revealed reserves of sufficient 
asbestos: California was the leader, with magnitude to promise another 12 years of 
69% in 1978 and 74% in 1979, followed by _ production. 
Vermont, Arizona, and North Carolina Arizona production in 1978 was below the 
(1978 only). Total output was 93,097 tons 1977 level, and remained low in 1979. The 
valued at $27,987,000 in 1978, and 93,354 Jaquays Mining Corp. in Gila County had 
tons valued at $28,925,000 in 1979. the only active asbestos mine in the State. 

Calaveras Asbestos Corp. was California’s Powhatan Mining Co.’s mine in North 
and the Nation’s leading producer from its Carolina was somewhat active in 1978. 
Copperopolis mine. Two other mines were Some anthophyllite was mined and shipped, | 
also active in California on the Joaquin but there was no activity in 1979. 
Ridge near Coalinga, Atlas Asbestos Corp. The Alaska Asbestos Co., jointly owned by 
worked its Santa Cruz mine in Fresno General Crude Oil Co. (an International 
County and Union Carbide Corp. operated Paper Co. subsidiary), McIntyre Mines, Ltd., 
its Santa Rita mine in San Benito County, and Tanana Asbestos Corp. have an active 
both on the ridge. program of drilling and engineering feasi- 

The Vermont Asbestos Group’s Lowell bility tests underway at the Eagle property 
mine in Orleans County, Vt., is no longer owned by Doyon, Ltd. The work is being 
under the management that led to the done by WGM, Inc. for a 5% interest. US. 
employees’ acquisition. The management is asbestos producers and mine sites follow: 
headed by a local contractor, Howard A.
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/ a oe coe PRICES . ) 

Quoted prices for Quebec asbestos, all The latest prices for chrysotile asbestos | 
chrysotile, rose 5.6% during 1978 and 7.1% from British Columbia, Canada, effective 
in 1979. The last rise was effective on July 1, January 1, 1979, f.o.b. Vancouver, follow: 
1979. British Columbia asbestos chrysotile | - 
prices rose 4.0% in 1978 and 6.5% in 1979. a , 

Prices for Vermont chrysotile asbestos | a 
rose 5.0% on January 1, 1978, and 16% on | a 

January 1, 1979. Arizona prices did not | 
increase during 1978 or 1979. The latest : 

oo prices are still those that went into effect on | 
July 1, 1976, and quotations, f.o.b. Globe, 
are shown below: TS Per 

. . Grade Description metric 
. | | ton 

Grade | Description Per metric ton CASSIAR MINE | 

Group222 | MS nnnrtre AB C_---- Crude —--__Cang3,991 
AAA... 1.433 AAA-___ Nonferrous spinning fiber __ 2,205 
Group 3 __ Nonferrous filtering $827- 926 AA_-___ —-~-do __----_-_-_~- 1,764 

| and spinning __ ___ Ag TTTTT --+7f0 -----------=- - pipe 
— Groupd-— Nonferrous Plastic and = 827-926 ‘AK_~_~_ ~~ “Aabestoscamentfiber.2--_ 987 

Group?--_ Whiteshorts------— 0-220, AN ~~~ =~ “99 nnn 739 
Zz ~AY 2 LL doe 518 

: | Ho ; AZ. do 375 
As of January 1, 1979, Vermont chrysotile ©=—————___________—_ 

asbestos, f.o.b. Morrisville, was priced as | CLINTON MINE | 

follows: . | CP _____ _ Asbestos-cement fiber_____ Can$838 
| | CTL LLL ido ee 
a CY Le —~_~-do ~~~ 518 

Grade Description Per metric CZ----._ --~-do_____-_-_----~~- 375 

4T_________ Fiber _- $651 | | 
BK. LL _do © 504 
en, (, 428 
6D --------- Waste— --------- 313 African asbestos producers privately ne- 

~ oe orts _________ 207 ’ . 
IM _.-_--- = do 8 119 gotiate sales, thereby ruling out market 
RNG 777 rc 110 quotations. The following tabulation shows 
ooker No.1 __ wee ee 1,378 . 
Hooker No.2 __ Wo 772 the average value per metric ton of South 
se ————— African imports, regardless of grade, calcu- 

| lated from 1979 U.S. Department of Com- 
Quotations for Canadian (Quebec) chryso- merce date: Parmer m 

tile, f.o.b. mine, as of July 1, 1979, follow: " 

rade Description ton 

Group Q2 Crude _ oe Can$2,530 Type 1975 1976 1977 1978 1979 

Group3__ = Spinningfiber __ Can$1,128- 1,770, << 
Group4__ — Asbestos-cement 757- 1,114 Amosite____ $435 $508 $589 $569 $577 

fiber _______ Crocidolite... 471 571 582 624 686 
Group5 __ Paper fiber __ __ 428- 639 Chrysotile___ 1,036 259 485 451 679 
Group6 __ Paper and shingle 364- 3880 SSeS 

Group7?__ _ Shorts_--_--_ «125 ~—240 

FOREIGN TRADE 

There was an increase in the value of tonnage. There was a dramatic increase in 
asbestos and asbestos products exported the value, in U.S. dollars, per metric ton 
from the United States in 1978 over that in from $345 to $455 in 1978, but the 1979 
1977 and a further increase in 1979. Most of average was $527. The fiber share of the 
the 1978 gain was accounted for by the 73% export dollar rose from 16% in 1977 to 24% 
increase in the value of the unmanufac-_ in 1978, and was 16% in 1979. 
tured asbestos, which had a 31% rise in
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Table 4.—Countries importing U.S. asbestos fibers and products, by type and country 

(Thousand dollars) . 

1978 1979 

: | Unmanu- Manu- Unmanv- Manu- 
factured factured Total factured factured Total 

. fibers products fibers products 

Australia __- ~~~ ~~ 536 2,606 3,142 429 2,778 3,207 
Canada _____§__§___ 2,354 46,909 - 49,268 2,508 53,761 56,269 
Colombia _____________ 227 3,187 3,414 364 — 38,324 3,688 
Germany, Federal Republic of_ 1,563 7,072 8,635 924 4,009 4,933 
Japan ________ 3,861 2,714 - 6,575 -+ . 4,686 2,950 7,636 
Mexico____§ $= ____ 5,107 4,932 10,039 4,931 6,430 11,361 
Netherlands ___________ 104 3,013 3,117 126 2,712 2,838 
Saudi Arabia ___________ 119 12,501 12,620 596 11,448 12,044 
United Kingdom_________ 320 2,655 2,975 387 3,217 3,604 
Venezuela____§__~§________ 105 3,967 4,072 193 4,078 4,271 
Other _______________ 5,931 29,285 35,216 8,250 33,356 41,606 

ee 
a SSS 

. Total _.. ~~ ___ 20,227 118,841 139,068 23,394 © 128,063 151,457 
—ne ee SS SS SS AS ry 0S SSS SSS iy USSG 

In 1978, the United States recovered 51% was well below the 62% realized in 1977. In 
of the cost of imported asbestos by exporting 1979, the value of exports and reexports 
and reexporting fibers and products. This exceeded the value of asbestos imports. 

Table 5.—U.S. exports and reexports of asbestos and asbestos products | | 

; 1977 1978 1979. 

Products . Value ; Value — Value 
roe Quan (thou- Quan- (thou- Quan- (thou- 

y sands) y sands) y sands) $$$ EE e™S! 

EXPORTS | | | 
Unmanufactured: - 

Crudes, fibers, and stucco ______-_ metric tons__ 16,244 $7,433 22,153 $8,371 31,685 $12,868 
Sand and refuse ____._.____________do____ - 17,676 4,268 18,666 4,719 10,501 3,642 
Asbestos fibers. _§___. $$. ___._______do____ _— oe 3,597 — 1,187 2,559 6,784 

Total ____.._-______________do____ | 33,920 11,701 44,416 20,227 44,695 23,294 

Products: Te 
Shingles and clapboard_____________do____ 6,537 2,484 10,652 5,256. 7,323 3,875 
Other articles of asbestos____________do____ (2) 7) 14,340 11,700 17,758 13,301 
Gaskets ______§________________do____ (4) (4) 3,911 4,510 4,203 4,556 
Packing and seals ________________do____ ) (7) 2,396 11,520 2,405 14,497 
Insulation. __~§_§_§_~_._-§_-»_-§ _-§ »§ »5_-_-______do____ NA 4,671 NA 5,198 = NA 4,524 
Other articles, n.s.p.f..___________do____ (2) (4) NA 24,876 - NA 22,806 
Brake linings and disc brake pads ______do____ (7) (?) NA 44,696 NA 55,270 
Clutch facings and linings ________— number__ _ 1,110,280 2,129 NA 11,090 NA _ 9,334 

Total ___-_-___ XX XX XX 118,841 XX 128,163 

REEXPORTS Te 
Unmanufactured: 

Crudes and fibers ___________~_ metric tons. _ 908 364 896 296 1,039 851 
Sand and refuse _________________do____ 68 10 68 10 ~ 116 20 

Total ~-------------------~-do____ 976 374 964 306 1,155 871 

Products: . 
Gaskets ___________.__._______do____ ?) (4) NA 37 oe __ 
Packing and seals ____ $$ __________do____ (7) (4) NA 20 4 109 
Insulation. _________.__________do____ NA NA NA 1 _- — 
Other articles, n.s.p.f=...__________do____ (2) (4) NA 103 NA 68 
Brake linings and disc brake pads ______do____ 179 197 NA 683 NA 2,492 
Clutch facings and linings _________— number__ 662 7 NA 230 NA 52 
Other articles of asbestos_____. __ metric tons_ _ (4) (4) __ __ NA 22 

Total _____________--_ ee XX XX XX 1,074 XX 2,748 
eee OO 

NA Not available. XX Not applicable. 
1TSUS numbers and grouping changed in 1978; no comparable data available for 1977.



— 18 MINERALS YEARBOOK, 1978-79 | 

Canada remains the largest user of U.S. the Netherlands. | . : 

asbestos and products. Thirty-six percent of | Canada provided 95% of the asbestos 

the value realized from these products in fiber imported into the United States in 
1978 came from there. In 1979, Canada 1978 and 97% in 1979. The Republic of 
purchased 37% of the U.S. fibers and prod- South Africa provided 4% of the imports in 

ucts sold abroad. Saudi Arabia was second 1978 and 3% in 1979. Included was all of the 
in receiving U.S. asbestos and products. amosite and crocidolite and most of the 

This country provided 9% of the U.S. export crudes imported. Several countries provided 

dollars in 1978 and 8% in 1979. on the remainder. Chrysotile again dominated 

Other major buyers of U.S. asbestos and _ the imported types with 97% of the total for 

products were Mexico, the Federal Republic both years. The dollar value of imported 

of Germany, Japan, Venezuela, and the fiber in 1978 was above that of 1977, but in» 

United Kingdom, Australia, Colombia, and 1979 it was below that of 1978. - 

Table 6.—U.S. imports for consumption of asbestos from specified countries, by grade 
oo - - 7 7 | : (Metric tons) . 

i 
| Republic os South 

Q - : | Grade - Canada _ of South Rhod esia a 

1977: | | Sys 
Chrysotile: ee 

Crude __~___ eee 122 3,456 ' 2,224- 
Spinning fibers _______________--_- | 6,065 oO 3,415 : _- 

-Allother —--.-_-_-____ 2 +--- * 509,833 2,141 313 
‘Crocidolite (blue). -§_-§_- 5 5 5 eee 64 - 10,857 — 
Amosite______________._______----- 1 528 Lo 

. Total _-_---------------------- 516,085 20,397 | 2,587 

1978: : ae 
tile: . na, 

| Gide 38 5,219 —_ 
Spinning fibers ______-_____--+-____ 7,292 50 ao 
Allother _._____________________- 535,754 1,753 le 

Crocidolite (blue). _____.________------- 181 16,734 _ 
Amosite _______________=___- = ----- 18 . 1,152 = 

Total _._______--_________----- 543,233 24,908 - 

1979: | - | : 
Chrysotile: 

Crude ______ 138 378 __ 
Spinning fibers _______-__----------- . 8,070 _- a 
Allother ______-____ ee 487,499 2,235 | __ 

Crocidolite (blue). _____._-__--_-----__-- oe : 13,618 _- 
Amosite_____________________------ __ 461 Le 

Total _-_______________-------- 495,707 16,692 —_—
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_ Table 7.—U.S. imports for consumption of asbestos (unmanufactured), by class a . Oo 7 | andcountry — a oe 
— . — . . Crude (includ- - . — . — oS | | a ing blue fiber) Textile fiber | All other Total | 

oo Year and country ’ Quantity Value Quantity Value Quantity - Value Quantity Value - (metric (thou- (metric . (thou- (metric (thou- (metric —(thou- . Se . tons) sands) tons) sands) tons) sands) tons) sands) 

a 1977 | : - | — Canada _________ 187 $90 6,065 $6,224 509,883 $124,940 516,085 $181,254 Mexico.______________ ee 3,280 139 3,280 ~ - 189 Rhodesia, Southern _______ 2,224 2,368 __ -. 818 199 2,587  —- 2,567 South Africa, Republic of__ __ 14,842 7,721 8,415 309 2,141 1,273 20,398 9,303 Swedén _-_-_--- __ __ - 12. A a! (): Taiwan ______________ ee _- —__ eo 283 T.. 283 7 USSR 2 __ _ 1,987 443 6,122 1,433 8,109 1,876 OB 
Total __________ 17,253 10,179 11,467 «6,976 ~—-521,973 «127,991 550,698 «145,146 —— OE TO NEL 99T 500,693 145,146 

Canada ______________ 187 105 7,292 6,491 535,754 183,146 548,288 139,742 India-__-.-____________ __ __ __ __ 39 17 39 17 Italy =... _____ 383 32 __ __ 164 21 547 53 Mexico_______________ —_ _- _- -—- - 183 10 183 10 South Africa, Republicof____ 28,105 ~~ 12,919 50 41. 1,758 1,205 24,908 14,165 Sweden __________ | __ oe a _- - 20 8 20 8 USSR ooo. __ __ __ 1010 824 1,010  ° 324 Yemen, People’s Democratic oo . a Republicof________ __ _- aL __ 44 29 44 . 29 Yugoslavia _____________ _- _- _- -- 36 83 36 3 
» Total _._.._____-_ 28,675 = 18,056 7,342 6,532 539,008 134,768 570,020 154,351 

a eee aE 1979 a | - , Australia 2 _— -- -- _- 36 4 36 4 Austria ~_~__ = __ en _— 20 4 . 20 4 : Canada 2_-_- === 188 28 8,070 7,008 487,499 116,577 . 495,707 128,618 : Germany, Federal Republic of _ _— -- _- a 21 42 21 42. India______ 2 __ —_ _ __ 229 62 222 62 7 Italy_-______________ 16 4 8 _ 15 4 31. 8 Mexico_______________ _- —- _- _— . 22 5 — 22 5 Norway ___________ _- _- _- -— 44° T 44 7 Romania __________ a _— _— _— 20 4 . 20 | 4 : ‘South Africa, Republicof____ 18,996 9,568 __ __ 2,696 1,785 = 16,692 ~— 11,808 South-West Africa, 
Territory of (Namibia) ___ _ 209 143 — —= a -—  . 209 143 Spain —--e- ae me Le __ 20 4 224 nited Kingdom_________ _. __ __ a. 20 4 20 4 Yemen, People’s Democratic 
Republic of ________-___ -- _— _- 20 8 20 8 

Total ____._______ | 14,359 9,748 8,070 =—7,008 = .490,655 118,460 513,084 185,211 
1Less than 1/2 unit. 

| . WORLD REVIEW | | | 

A 1978 article in Industrial Minerals said decrease in world production mainly to that the market for mineral fibers is grow- reduced shipments from the U.S.S.R. and ing rapidly except for asbestos.2 The con- the Republic of South Africas The same stant search for asbestos substitutes was article predicted a 1% to 2% growth in mentioned along with the legislative re- demand over the next few years, with the strictions on its use, which effectively re- growth coming mainly from the developing | duce the economic reasons for asbestos use. countries. These data on world production The review of the 1978 world market ina are shown in Figure 2. 
Canadian trade journal attributed a 7.5%
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| | | Canada 

25% NN 

U.S.S.R. | 
(Includes Grade 7) 

50% | South Africa | 
(Includes Rhodesia) 

Ne 1% 
OWNS | | 2 \ “O 

| | | oe a 

| | | Z; o o ; 

Oo . 

, »” 

| \ \ United States 17% 

a | South America 1.7% 

| Other 0.6% 

Figure 2.—World asbestos production, 1978. | 

(Data from work cited in footnote 3.) ,



| , ASBESTOS 81 . 

Australia.—The Woodsreef Mines, Ltd., uating the possibility of going underground 
asbestos mine gained a respite from its at the Asbestos Hill property on the Ungava 
financial problems when, at the recom- Peninsula. The corporation announced a 
mendation of the Australian Industries As- Can$122 million expansion and moderniz- | 
sistance Commission, the Cabinet extended ation program to be accomplished by 1984. 
a A$1.4 million grant. The grant is condi- Cassiar Asbestos Corp. closed its Clinton 
tional on one of A$2 million from the New mine in the Yukon during August of 1978 | 
South Wales Government. Woodsreef Mines owing to depletion of reserves. There was a 
and its parent company, Woodsreef Miner- 3-month strike at its Cassiar pit in British , 
als Corp. of Canada, are marketing a new Columbia beginning in September. The 
wet milling process. A prototype mill has White Pass and Yukon Railway—for 80 
been proposed for February 1980 startup. years the only overland link between White - 
Canada.—Although Quebec shipments to Horse, Yukon, and Skagway, Alaska—may 

over 80 countries rose 2.7% in 1978 over have to close because of the loss of its 
those in 1977, Canadian total production principal client, Cassiar’s Clinton mine. 
declined 6% during that year, only to rise Johns-Manville Canada, Inc., is the new 
nearly 9% in 1979. Cassiar Asbestos Corp.'s mame of the former Canadian Johns- 
3-month strike in British Columbia andthe Manville, Ltd. The 1978 measurements of 

closure of their Yukon mine were contribu- its Jeffrey pit at Asbestos, Quebec, showed 
ting factors to the 1978 decline. The values it to be 1.98 kilometers east to west, 1.83 
received for Canadian fibers also decreased kilometers north to south, and 308 meters 
in 1978 from Can$520 million to Can$509 deep. 
million. In 1979 the asbestos sold for | United Asbestos, Inc., has ended its re- 

Can$641 million. The average received per ceivership by repaying some debts and ar- 
metric ton was Can$363 in 1977, Can$379 in ranging a loan to cover the rest. Work on 

| 1978, and Can$427 in 1979. : reopening the mine and mill at Midlothian, 
The Quebec Asbestos Mining Association Ontario, is expected to be delayed by winter 

(QAMA) officially changed its name to weather, postponing the reopening until the 
L’ Association des Mines D’Amiante du Que- summer of 1980. 
bec (AMAQ). Greece.—Construction started in April of 

At yearend 1979, the second bill passed by 1978 on the Zidani asbestos mine and mill 
the Quebec National Assembly allowing near Kozani. Completion of the 100,000-ton- 
expropriation of the 54.6% of Asbestos per-year chrysotile facility is scheduled for 
Corp. owned by the U.S. firm General Dy- July 1980. There is a possibility of Arabian 
namics had not been exercised. There was investment in the mine. Initial financing is 
an injunction by the Quebec Court of Ap- by the Government’s Hellenic Industrial 
peals against it and an appeal before the Development Bank (ETVA) and manage- 
Supreme Court of Canada by General Dy- ment, by a company under its control. 
namics. The Quebec Government wants to Japan.—Examination of Japanese im- 
obtain this property to incorporate it into ports of asbestos for a recent 3-year period, : 
its Société National de l Amiante. shown in the following table, reveals a 

Exploration continued at the Abitibi as- small decrease (8%) in 1977 and a major one | 
bestos project near Amos in northwestern (22%) in 1978. The reasons are not appar- 
Quebec. Brinco, Ltd., the majority owner, ent. Canada remains the largest source, 
and others including Asarco, Inc., are con- with the Republic of South Africa second. It 
tinuing talks that could lead to a Can$400 appeared that the U.S.S.R. was getting 
million facility to produce 226,800 metric ready to claim a large share of this market 
tons per year. when its share rose to 24% in 1977, but the 

Asbestos Corp. is still making plans for large drop to just 8% in 1978 leaves this 
the Penhale property underground below premise in doubt. 
the closed Normandie property, and is eval- 

. 1976 1977 1978 
Country of origin Oo OOS eee On Re e_e_eee ve 

_Metrictons Percent Metrictons __Percent__Metrictons__Percent 
Canada_____________-__ 144,150 44 119,551 40 111,000 47 
South Africa, Republic of _ _ _ — — 96,645 30 82,181 27 80,873 34 
USSR ~_-________-.--- 54,335 17 71,109 24 17,811 8 
United States_________-~- 10,094 3 9,247 3 11,784 5 
Australia ___________--- 4,351 1 9,503 3 7,346 3 
Other__--------------- SM 80H BT 

Total._____________ 325,346 100 300,636 100 234,901 100
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Mexico.—Among the major investments owners, Transvaal Consolidated Land. and 
announced by. Industrias Penoles was the Exploration, Ltd. (TCL). This company now. 
$44 million Pegaso asbestos plant in Oaxaca owns all of the asbestos mines acquired by 
State. Johns-Manville Corp. will have a Cape Industries since it started mining in 
40% equity in the joint venture. the Republic of South Africa in 18938, 
South Africa, Republic of.—The asbestos In 1979, the South Africa Geological Sur- 

industry of this nation had a mixed but vey revised its asbestos reserve estimate up 
| generally down year in 1978 based on pre- __ to 22 million tons, an increase of over 180%. 

liminary (10-month) data. Amosite produc- Sudan.—Johns-Manville. Corp. has been. 
tion dropped more than 40% to about 40,000 awarded two asbestos exploration. conces- 
tons; chrysotile, more than 30% to about sions. Only one, in Qala-el-Nahl near. the 

| 77,000 tons; and Cape Blue crocidolite, Ethiopian border is believed to have com- 
about 30% to 140,000 tons. Transvaal Blue mercial possibilities. Other partners in the 
crocidolite production rose nearly 67% to venture are the Sudan Textile Industry 

| _ about 150 tons. No anthophyllite was pro- (Sudanese Government-owned) and the Gulf 
| duced. The total value of exported asbestos International Group of Kuwait. It is hoped 

decreased over 17% from 1977 to 1978, but that a $120 million facility yielding 100,000 
that sold locally increased by 33%. _. tons per year will result with the Sudanese. 
Cape Industries, Ltd., completed the ex- Government getting 49% of the profits... 

pansion and moderization of the mining and Turkey.—A recent estimate put Turkey’s. 
milling facilities at Pomfret in 1978. The asbestos reserves at nearly 5 million tons. . _ 

new R10. million mill can produce 70,000 United Kingdom.—Imports of asbestos. 
tons per year of fiber, and the mine has into the United Kingdom in 1978 were only. 
been expanded to produce sufficient ore for 93% of those in 1977. Most. of the decrease 

, this. The future of their older Koegas mine was in fiber from Swaziland, which went 
is in doubt, and will be decided by the new from 12% to 1% of the total. Canada and 

oo - ‘Table 8.—Asbestos: World production, by country __ oe | a 
ee! ne oo . _ (Metric tons) oe oo Ee 

Country? —s=“‘*S*”*~iaES*“‘COCNCOC#C#O:SCO#~#~#«~Sg=S~*~<CS~*~C~«sTEC;W 

North America: 7 | OC 7 = EL Cry 
- Canada (shipments) — - ———-—---—-—- 1,536,091 1,517,360 1,421,808 — -. 71,501,000: 

United States (sold or used by producers) __ "104873 «92,286 ~ 93097 «(298,554 
South America: _ see : 

Argentina _.____-___-_-_-- 889 686 697 700 
Brazil. ee 92,703 92.773 122815 ~~ 120,000: 

Bulgaria®_____ = 300 ™500 . 500 .- 500 
Italy_______-__--__-___--__-_- 164,788 149,327 135,402 ° —'—«:180,000 
USSR®__~__- 2,290,000 2,400,000: 2,435,000 ~ 2,470,000: 
Yugoslavia "12,830 9,036 10,360 10,500: 

Egypt ___-____._____________ 1,096 478 349 350 
Rhodesia, Southern® ____-_-§__»_»____ 165,000 200,000 225,000 . — 250,000 

- South Africa, Republic of _________-_- 369,840 380,164 257,325 | 2249,187. 
ar ~------- =e 41,847 38,046 : 36,951 38,000 

‘Afghanistan __________________- 18,260 °13,000 *13,000 4,000. 

Mainland®___________________ 150,000 200,000  =—S——250,000 250,000" 
Taiwan. ____________________ 853 673 2,081 2,000 

Cyprus oe ee 34,518 36,684 34,342 36,000 
India.____________--_---_-__- 724,119 22,177 19,100 20,000 
Japan_________________--___- 7,708 6,719 ———-&6,720 8,000 
Korea, Republic of ______________- 4,762 6,180 13,616 _ 14,000 
Thailand _____________________ 15 4 __ __ 
Turkey _______________---___- 9,941 3,975 18,372 10,000 

Oceania: Australia _________________ ™60,642 50,601 62,383 70,000 

Total_-___________-___---~- ™5,086,071 5,220,639 5,153,868 5,277,591. 

Estimate. Preliminary. Revised. | oo 
1In addition to the countries listed, Czechoslovakia, North Korea, and Romania also produce asbestos, but output is not 

officially reported, and available general information is inadequate for the formulation of reliable estimates of output 
evels. . . . : 

2Reported figure. 
3Exporis.
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the Republic of South Africa furnished 983% combine, and production started in 1979. 
of the imports in 1978. Late in 1979, the This facility ‘in Orenburg, Oblast, has a 
United Kingdom Advisory Committee on design capacity of 250,000 tons per year of 
Asbestos published its third and final re- fiber. The new V. I. Lenin combine in the 
port. The report recommended a “control Tuva A.S.S.R. commenced production in | 
limit” for human exposure at the level of 1 1979, and probably produced 120,000 tons in 
fiber per milliliter of air for chrysotile, 0.5 thatyear, Oe 
fiber for amosite, 0.1 fiber for crocidolite, Yugoslavia.—With the investment of 
and a statutory ban on the importation of about Din300 million in new facilities, the 
crocidolite. So asbestos mine at Bosansko Petrovo Selo, 
U.S.S.R.—Work began in 1978 on the Bosnia-Hercegovina, raised its fiber output 

Kiyembay asbestos mining and enrichment from 5,000 to 26,000 tons per year. —— | 

: TECHNOLOGY : - ae 

In 1978 and 1979, as in the previous few _fectively inhibit asbestos fibers from enter- 
years, the majority of the research con- ing the atmosphere from walls and ceilings. 
nected with asbestos had to do with health An article in an international publica- 
effects. Only preliminary results are avail- tion describes in detail the durability of 
able from the National Institute of Environ- asbestos-cement pipe.® Sewer pipe laid in 

mental Health Sciences (NIEHS) study on Dieppe, France, in 1932 and dug up in 1975, 
the carcinogenicity of ingested asbestos. had lost 2 millimeters of wall thickness 
These suggest that ingested asbestos isless along the inside bottom, showed no traces of 
dangerous than inhaled asbestos. wear or chemical attack on the outside, and 

A special committee on asbestosis of the still exceeded current standards. Pressure 
Quebec Workmen's Compensation Board pipe used in the Graz, Austria, water sy- . 
studied the medical files of 6,785 workers stem between 1933 and 1973 increased in 
employ ed by the asbestos mining companies strength and safety during that periods due 
during the 15 months preceding December to g combination of factors. Forty-two-year 
31, 1976. The committee reported asbestosis iq pressure pipe recovered in Heilbronn, 
in varying degrees in 161 workers, or 2.37%. Germany, was unimpaired and strength 

AMAQ, in further analyzing the data, said yalyes exceeded current standards. — | 
that the incidence of asbestosis 6 relates to Substitutes.—The environmental prob- 
he won and that the workers who It Jems associated with asbestos continue to 
ad worked for decades under the more op. 

eae . exert pressure from the marketplace for 
primitive asbestos extraction processes that bstitutes. A recent article looked at the 
prevailed earlier. AMAQ concluded that wh le utes. al fiber ‘cture: nel ded with 
new technology and industrial hygiene pro- asbe & mineral i k pic 1 Ebe: c i wt d 
grams are resulting in generally improved as stos was Trockwoo!, Tgiass, an 
health conditions. alumino-silicate fibers.* The article conclud- 

Tn an article in Nature magazine, re-_ ed that the mineral fiber market (with the 

searchers demonstrated a probable reason ©*Ception of asbestos) is growing rapidly, 
why cigarette smoking and asbestos expo- and that asbestos was losing some -of its 

sure are synergistic in promoting lung asbestos-cement market to the alkali- | 
cancer They report that a carcinogen ‘esistant glass fibers and alternative prod- 
found in cigarette smoke, benzo(a)pyrene, is The suc as Glas fiber reinioreed piasts. 
readily adsorbed on asbestos. It remains e article included a table illustrating the 
there in the more soluble and more danger- 5° owth of mineral fiber production in Eu- 
ous “structured” form, rather than linking rope eat showed a 13% growth from 1975 
with other molecules in the “structureless,” . | 
less soluble “excimer” form. _ There were two different approaches to 

In April of 1978, Battelle Institute was using polypropylene fibers as asbestos sub- 
given an EPA grant to evaluate sealants to stitutes. Shell International Chemical Corp. 
inhibit asbestos fibers from entering the announced their fibers “Carifil’ that has 
atmosphere, and in May of that year Mt. mineral additives such as clays, chalks, 
Sinai Medical School’s Environmental barium sulfate, titanium dioxide or diato- 
Health Laboratory had finished a project mites partially imbedded in the surface of 
for NIEHS that demonstrated that water- the branched fibers. Shell hopes to capture 
based vinyl polymer coatings would ef- some of the asbestos building product mar-
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ket. A research team at Surrey University ed glass fiber for which it claims improved 
in the United Kingdom claims that its breaking strength and better retention of 
polypropylene-reinforced cement invention strength under heat than asbestos textiles. 
produces a material as strong and durable —H—¥—~——_ 
as asbestos-cement products and. economi- ’Physical scientist, Section of Nonmetallic Minerals. 
cally comparable. However, the material __undustrial Minerals Condon}. Mineral Fibres—A Re- 
oo ae view. No. 133, r , pp. 19-31. 
cannot be made on conventional asbestos- ye Bulletin, L’Association des Mines D’Amiante du Que- 
cement machinery. ¢, v. 3, No. 1, January/February 1979, p. 5. 

: 2 Lakowicz, J. R. and J. L. Hyden, Nature. V. 275, 
Rockwool International AJS of Denmark  september/October 1978, p.446. 

has developed an alkali-resistant inorganic “International Asbestos Cement Review. Ashestos Ox 
fiber reportedly excellent reinforcing prop- DU qqro us Ater Forty Years. V. 28, No. 7, duly 1978, 

| erties. PPG Corp. has developed a texturiz- 6Work cited in footnote 2.



Barit OS 
. By David E. Morse: 7 

Domestic production of barite declined to million tons in 1978 and 1.49 million tons in 1.94 million tons in 1979 after a record- 1979. The principal use for barite, as a setting 2.11 million tons in 1978. Nevada weighting agent in oil- and gas-well drilling 
continued to lead all States with a reported muds, accounted for 92% of total U.S. con- __ production of 1.79 million tons of barite in sumption in 1978 and 94% in 1979. Oil- and 1978 and 1.73 million tons in 1979. Other gas-well drilling increased 5.8% to a record principal producing States in 1979 were 238.6 million feet in 1979; barite used by the Missouri and Georgia. Imports of crude drilling industry increased to 2.84 million _ barite continued to increase, reaching 1.29 tons breaking the record set in 1978. | 

a . Table 1.—Salient barite and barium-chemical statistics _ | 
(Thousand short tons and thousand dollars) . - oe 

United States: ee . Barite: . . / 
Primary (sold or used by producers)________ _ 1,318 1,234 1,494 2,112 © P1,937 _ Walue________-_________________ $2100 $28,689 $30,264 $43,981 P$48,024 Exports__________.___________ 57 41.  ~ 50 =~ 39 "109 Value_______________________=_ sg $2,871 $3,436. $2,724 $10,861 Imports for consumption (crude)___________ 634 905 955 1,291 1,489 Value__—____—__________________ $8,541 'g24849 $95,787 1$40,525 1$64,072 Crushed and ground (sold or used by producers)_ _ 1,807 2,204 2,593 2,702 3,019 Value___--__________ = 73/075 $93,283 $110,409 $123433 $168,096 Barium chemicals (sold or used by producers) ____ 43 52 . 56 | 55 '- 50 | Value_____________-____________ $15,556 $19,698 $23,151 $24,018 $26,063 World: Production. _______________ 5,419 75,736 ™6,392 7,511 7,610 

. . e 

. 
*Estimate. Preliminary. ‘Revised: - oO oe 1C.i.f. values reported. Customs values were reported in prior years. | 

DOMESTIC PRODUCTION 

In 1979, primary barite production was The term “primary barite” is the first reported from 32 mines: 16 in Nevada, 7in marketable product, and includes crude or Missouri, 2 each in Georgia, Illinois, and run-of-mine barite, flotation concentrates, Tennessee, and 1 each in Arkansas, Mon- and other beneficiated material such as tana, and New Mexico. New Mexico showed washer, jig, or magnetic separation concen- production for the first time since 1965. trates. Run-of-mine barite sold or used by Nevada continued to be the leading produc- producers represented 51% of total produc- ing State in both 1978 and 1979. The other _ tion in 1978 compared with 67% of the 1979 producing States in descending order of production total; other beneficiated mate- production in 1979 were Arkansas, Missou- rial made up 45% of the total in 1978 ri, Georgia, Montana, Illinois, Tennessee, compared with 29% of the 1979 total; flota- and New Mexico. There was some barite tion concentrate represented 4% of total mined in Alaska, but the sole producer production in 1978-79. 
declined to report production. The leading producers of domestic barite 
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in 1979 were (in alphabetical order) Baroid duction: Startup had been reported in late 

Div., NL Industries, Inc., with mines in — 1979 but no shipments were made during 

Missouri and Nevada; Dresser Minerals the year. The mine was scheduled to ship 

Div., Dresser Industries, Inc., with mines in approximately 30,000 tons of barite in its 

Missouri and Nevada; IMCO Services Div., first year of operation. By the time a con- 

‘Halliburton Co., with mines in Nevada; and_ centration plant is completed near Hailey, 

Minerals Div., Milchem, Inc., with minesin Idaho (1982), NL Baroid plans to ship 

Missouri and Nevada. — 100,000 tons of crude ore and finished prod- 

Domestic and/or imported barite was ucts annually. - 

ground at 41 plants in 11 States during § In Nevada, Dresser Minerals was expand- 

1979. Texas (eight plants), Louisiana (six ing production capacity of its Greystone 

plants), and Nevada (five plants) each pro- mine in 1979 and IMCO increased produc- 

duced over 700,000 tons of ground barite in tion from the Clipper mine after completing 

| 1979; total ground barite production in an extensive stripping program in 1978. 

these three States was 2.48 million tons. No | Chromalloy American Inc., doubled the ca- 

other State produced over 150,000 tons. of pacity of its Dry Creek jig plant north of 

ground barite in 1979. Other States with Wells. : | 

_ grinding plants in 1979 were Missouri with New grinding plants and additions to 

six operations, Utah with five; California existing facilities were built and under con- 

with three; Arkansas, Georgia, and Illinois, struction in 1979. Concentrated Mud Chem- 

two each; and Montana and Tennessee, one -icals Inc., completed a two-mill grinding 

| each. se : 7 facility at Corpus Christi, Tex. IMCO was 

In 1978, a joint drilling program con- expanding the capacity of its Houma, La., . 

ducted by New Riverside Ochre Co. and and Brownsville, Tex. plants. Milchem add- 

Paga Mining Co., both of Centerville, Ga:, ed anew mill to. its New Orleans, La., plant 

delineated additional ore reserves on a and started construction on new grinding 

jointly held property in northwestern Geor- plants at Clifton, Okla., and Galveston, Tex. 

gia. | ee -. Qil Base, Inc., a subsidiary of Hughes Tool 

In 1978, Milchem conducted a drilling Co., planned to complete a new grinding 

program at its Fancy Hill property in plant at Houma, La., in 1980. NL Baroid 

Montgomery County, Ark. Work was con- expanded its New Orleans, La., grinding 

ducted in 1979 to bring the mine and mill plant and rehabilitated its Blackwell, Mo., 

onstream by late 1980. Production during jigging-washing facility. NL Baroid had 

the estimated 11-year lifetime of the mine expanded the capacity of its Corpus Christi 

was projected at about 460,000 tons per year grinding plantin 1978. vs 

of ore, which would yield approximately In 1978, a Bureau of Mines report: was | 

200,000 tons per year of finished product. released that includes 19 tables of data that 

NL Baroid was in the process of preparing show domestic barite production, consump- 

its Sun Valley mine on the Old Soldier tion, and imports and also world barite 

property in Blaine County, Idaho, for pro- output for the years 1880 to 1976. 

Table 2.—Barite sold or used by producers in the United States, by State a 

(Thousand short tons and thousand dollars) 
ne 

State tem 9B 
Quantity Value Quantity Value Quantity Value 

Missouri ___-____------------------------ 117 4,061 121 4,661 89 3,679 

Nevada___._____----------------------- 1,158 18,329 1,788 30,034 1,734 — 34,320 

Other States'___________----------------- 219 7,874 202 9,286 P1174 10,025 

1ncludes Arkansas, Georgia, Idaho, Illinois, Montana, New Mexico, and Tennessee. 

2hata do not add to total shown because of independent rounding. |
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en - ‘Table 3.—Crushed and ground barite sold, by State Ba . | os op oO os (Thousarid short tons and thousand dollars) re 7 a ~ : oS 

— ee a 979. ae 

Louisiana. ________________ / 6. 841 — 87,581 - GS BAT 48,076 Missouri_--_--2-2---- ee Gt~™C«dQ 12,504 6. 189. 6981 Nevada_________-____ 5 500 14,241 5 7 728 =”: 20,843 Texas__........___....._..—.._— g 880. 89972 B28 905. 5. BBBBA Utah ~------~ 5 144 4,056... 6b 143. «11,465. Other States! ____-_______ 2 a: 225 15,074 lt 256" 2d 948: 
Total? 2 es: 2,702 128488 3,019... 168,096 

1Includes Arkansas, California, Georgia; Illinois, Montana, and Tennessee. ere vo a Ae 2Data may not add to totals shown because of indpendent rounding. : *.- - oe Pe Ee 

-- GONSUMPTION AND USES | ee 
| Total-sales of crushed and ground barite ground _barite, but include the relatively. continued at record high levels in both 1978 small _quantity--of crushed barite that is | and 1979. Barite for use as a weighting primarily used by: the. barium-chemical in- | agent in oil- and -gas-well drilling fluids dustry. Other uses of ground barite (exclud- continued to be the largest end use, account- ing well-drilling) included filler in paint, | ing for 92%. of total sales volume in 1978 plastics, paper, and. rubber; flux, oxidizer; _ and 94% of total sales volume in 1979. Total and decolorizer in. glass manufacture; and oil- and. gas-well drilling footage increased miscellaneous uses such as heavy concrete. | 7.5% to 226.6 million feet in 1978 compared aggregate, foundry uses, and other unspeci- with the 210.8 million feet drilled in 1977. fied uses. | - An additional increase of 5.3%-to a record) The most important barium chemical pro- | 238.7 million feet was reported in 1979. An duced in 1978-79 was precipitated barium, average of 22 pounds of barite ‘per foot of carbonate, which was a raw. material. for’ drilling was consumed in 1978; the 1979 producing many. other barium compounds:. average increased to 23 pounds per foot of It was also used in brick and tile manufac-. drilling. | a _ ture, television tubes, barium ferrite. manu- Sales of barite for all other uses declined facture,:and for many. other purposes. ‘The in 1979 compared with 1978. Sales of bari- average value of barium carbonate. was um chemicals declined in both 197 8 and approximately $322 ‘per ton in 1978 and 1979. The data in table 4 are mainly for $382 per ton in 1979.. ee ee 

Table 4.—Crushed and ground barite sold, by use! a 
_ (Thousand short tons and thousand doliars) 

Ta ir 
Quantity Value — Quantity Value | Quantity Value 

Barium chemicals ____.__________ | 81 3,645 86 5,363 74 6,124 Glass______---. eT Q® W 36 829 Ww W Filler or extender: 
: . oe Paint __-____________________ 50 7,206 61 10,247 87 6,201: Rubber W W () (3) (3) (3): Other filer _... === = 31 4,193 38 4,719 27 . . 2,788 Well drilling =.= 2 == = 2,372 91,448 2,474 102,151 2,843 152,096 Other uses___ = 59 3,917 6 125. 87 937 

' Total ___-_-_ 2,593 110,409 2,702 123,433 3,019 168,096 
W Withheld to avoid disclosing company proprietary data; included with “Other uses.” ne oy Includes imported barite. en, rt 
-2Uses reported by producers of ground and crushed barite, except for barium chemicals. SWithheld to avoid disclosing company proprietary data; included with “Other filler.” “Data may not add to totals shown because of independent rounding.
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Table 5.—Barium chemicals produced and sold by producers in the United States in 1978 

| and 1979: | 
QQ 

1978 1979 a 

Pro ___Sold by producers _ Pro. __Sold by producers _ 
Barium chemical Plants? duction Quantity Value ._ Plants? duction Quantity Value 

. (short (short (thou- (short (short (thou- 

_ tons) tons) sands) tons) tons) sands) 

Barium carbonate _ 4 36,000 35,000 $11,266 4 31,240 31,450 $12,039 

Barium chloride ~ — 3 WwW WwW WwW 3 WwW WwW WwW 

Barium hydroxide — 3 WwW W Ww 3 WwW Ww Ww 

Black ash __---~- 2 WwW WwW Ww 2 WwW WwW Ww 

Blanc fixe _ — ———- 1 WwW WwW Ww 1 WwW WwW Ww 

Other barium chem- 
icals ______~-+-- 4 28,400 20,100 12,752 4 23,750 18,600 14,024 

: Total ____~— 6 64,400 55,100 24,018 6 54,990 50,050 26,063 

W Withheld to avoid disclosing company proprietary data; included with “Other barium chemicals.” 

1Only data reported by barium-chemical plants that consume barite are included. Partially estimated. 

2A plant producing more than one product is counted only once. 

Table 6.—U.S. hydrocarbon well-drilling and barite consumption 

A 
donth Average barite 

Barite used for Wells drilled (thousands)! Successful Averagedepth Average barite 

Year welldriling §£§£.————————,|_ 7, wells per well per well 

(thousand short tons) Oil © Gas Dry holes Total (percent) (feet) "(short tons) 

1960 _ 920 22.23 5.13 18.19 45.55 60.1 4,217 20.20 

1961 — 942 21.41 5.46 17.38 44.25 60.7 4,285 21.29 

1962 _ 934 21.73 5.35 -17.08 44.16 61.3 4,408 21.15 

19638 _ 907 20.14 4.57 16.76 41.47 59.6 4,405 21.87 

1964 _ - 931 19.91 4.69 17.69 42.29 58.2 4,431 22.01 

1965 _ 987 18.07 4,48 16.23 38.77 58.2 4,510 25.46 

1966 _ 1,022 16.78 4.38 15.23 36.38 58.1 4,478 28.09 

1967 _ 965 15.33 3.66 13.25 32.23 58.9 4,385 29.94 

1968 _ 1,006 14.33 3.46 12.81 30.60 58.1 4,738 32.88 

1969 _ 1,235 14.37 4.08 13.74 32.19 57.3 4,881 38.37 

1970 _ 1,119 13.02 3.84 11.26 28.12 60.0 _ 4,952 39.79 

1971 _ 1,044 11.86 3.83 10.16 25.85 60.7 . 4,806 40.39 

1972 _ 1,183 11.31 4,93 11.06 27.29 59.5 4,932 43.35 

1973 _ 1,326 9.90 6.39 10.31 26.59 61.2 5,129 49.87 

1974 _ 1,440 12.78 7.24 11.67 31.70 63.2 4,750 45.43 

1975 _ 1,638 16.41 7.58 13.25 37.24 64.4 4,685 43.98 

1976 _ 1,986 17.06 9.09 13.62 39.77 65.7 4,571 49.94 

1977 _ 2,372 18.91 11.38 14.69 44.98 67.3 4,687 52.74 

1978 _ 2,474 17.76 12.93 16.25 46.93 65.4 4,829 52.72 

1979 _ 2,763 19.38 14.68 15.75 49.82 68.4 4,791 55.46 

1Includes exploratory and development wells; excludes service wells, stratigraphic tests, and core tests. | 

Source: U.S. Department of Energy, Energy Information Administration. 

: PRICES | 

. The total reported value of domestically barite from Texas and Louisiana was $46.41 

produced barite was $48 million in 1979; the in 1978 and $59.28 in 1979. The prices listed 

average value was $24.80 per ton, compared in table 7 are from trade publications; they 

with the 1978 average value of $20.83 per serveasa general guide but do not necessar- 

ton. The average value per ton of ground ily reflect actual transactions.
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| .  -Table 7 —Barite price quotations | re me | | | 

Item . 7 Price pershortton? sy. 

Barite:? oe —_ fo : 

Chemical, filler, glass grades, f.o.b. shipping point, carlots: a 

Handpicked, 95% BaSO., not over 1% Fe___-------~--~---------- $46.50-$55.00 ~ $66.00 

Magnetic or flotation, 96% to 98% BaSO,, not over 0.5% Fe ~.__------- 60.00- 70.00 60.00- 70.00 

Water-ground, 95% BaSOu, 325 mesh, 50-pound bags. ___ ----------- 80.00- 96.00 80.00-133.00 . 

aoe rn e301 98% BaSOg, 3%-12% Fe, specific gravity 4.20-4.30, fob ee 
Troan eerie = '1.00- 78.00 70.00- 90.00 

Crude, imported, specific gravity 4.20-4.30, f.o.b. shipping point _____-_-~- 31.00 19.00- 47.00 . 

Barium chemicals:* 
- . 

Barium carbonate: a oS 

- Precipitated, bulk, carlots, freight equalized ______------~-------- | 250.00-325.00 - £206 

Electronics grade, bags, same basis ____._—--—----------------- 335.00 335.00 

Barium chloride: 
- 

Purified crystals, 400 pound drums, works (per pound) — ___----------- 1.24 1.24 

Technical crystals, bags, carlots works ___—-~—_-----—-------~---- 300.00 — 300.00 

' Anhydrous, bags, carlots, same basis _____---_--~-------------- 400.00 400.00 

Barium hydrate: . . . a . : 

Mono, 80-pound bags, carlots, delivered (100 pounds) __-__--~~--~-~-~--- " 34.25 ae 

_ Mono, 55-pound bags, carlots, delivered (100 pounds) __ - -_----------- Le —  . 89.50 

Barium sulfate: . . . 

Blanc fixe, technical grade, bags, carlots ..______~~-~----~~---~--- 430.00 430.00 

USP, X-ray diagnosis grade, powder, 250-pound drums, 1,250-pound lots 

(per pound)______..--_----_-_-----------~------------ 
25  s 24-25 

Barium sulfide (black ash) drums, carlots, works___.____._—_~_-~-—~---—- 115.00-150.00 115.00-150.00 

__ 1Unless otherwise noted. - oO | Se co 

2Engineering and Mining Journal. V. 179, No. 12, December 1978, p. 46, and V. 180, No..12, December 1979, p.28. 

3Chemical Marketing Reporter. V. 214, No. 26, Dec. 25, 1978, p. 27, and V. 216, No. 27, Dec. 31, 1979, p. 27. a 

‘Changed to per pound price in 1979. | . ae . 

| FOREIGN TRADE —C 7 | 

Barite exports were 37,000 tons in 1978 (197 8 in parenthesis): New Orleans, La., 

and 106,000 tons in 1979. The average ex- 45% (50%); Houston, Tex., 21% (15%); Gal- 

- port value per ton was $64.74 in 1978 and __veston, Tex., 17% (19%); Laredo, Tex. (Port 

| $100.77 in 1979. Canada was the largest of Brownsville, Tex.), 18% (11%); and Port 

importer of U.S. barite in 1978 with imports Arthur, Tex. (Port of Lake Charles, La.), 

of 17,000 tons and the second largest im- 3.6% (5%). | oo 

7 porter in 1979 with imports of 36,000 tons. Ground barite imports increased to 25,600 

- Mexico was the largest importer of U.S. tons in 1979 compared with 21,000 tons in | 

___ barite in 1979 with imports of nearly 62,000 1978 and 9,000 tons in 1977. India, Singa- | 

: tons; Mexican imports were 1,062 tons in pore, and Mexico were the primary suppli- | 

1978. ers of ground barite in 1979. Imports of 

U.S. imports of crude barite rose to a natural ground witherite were 873,022 

record high of 1,489,000 tons in 1979; pounds valued at $137,952 in 1979. These 

1,291,000 tons were imported in 1978. The imports of witherite, mainly from the Fede- | 

average value of these imports was $43.02 ral Republic of Germany, were probably | 

per ton (c.if.) in 1979 and $31.39 per ton in precipitated (manufactured) barium carbon- | 

1978. The principal source countries andthe ate since there has been no reported produc- 

average c.if. value per ton in 1979 were tion of witherite since 1969. Co 

Peru, $34.85; China (mainland), $52.75; In- U.S. imports of barium chemicals increas- 

dia, $47.86; and Ireland, $30.93. China and ed _ to 35,000 tons in 1979 compared with 

India were the two major entrants in the 32,000 tons in 1978. Barium carbonate and 

U.S. barite market in 1978; both countries blanc fixe accounted for 59% of the total 

have large domestic barite reserves. imports of barium chemicals and 58% of the 

Most of the imported crude barite was total value of imported barium chemicals in 

drilling-mud-grade and entered the United 1979. The Federal Republic of Germany was 

States through customs districts along the the leading source country for lithopone, 

gulf coast in 1978-79. This reflects the con- blanc fixe, hydroxide, carbonate, and a ma- 

centration of domestic barite grinding jor supplier of the chloride in 1979. China, 

plants near the gulf and the nearness to the France, Italy, and the U.S.S.R. were the 

largest U.S. drilling mud market. The im- other major U.S. sources of barium chemi- 

port distribution by district in 1979 was  calsin 197 9. :
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Table 8.—U.S. exports of natural barium sulfate and carbonate 
— ee 

1977 1978 1979 

Country Quantity Value Quantity Value Quantity Value 
a (short (thou- (short (thou- (short (thou- 

tons) sands) tons) sands) tons) sands) 
——$—$—$——— i tp 

Angola______________~~-~~~-~ ~~~ Le _- _— -— _- 256 $58 
Argentina_______________________ 394 $19 155 $37 60 27 
Bangladesh ___________~-~-~__2 ~~ ___ _— -- _- _- 25 a) 
Barbados____§. -_/ ~§_~§ ~§ »§ 5 2 ee LLL __ _— _- _- 451 59 

Belize. = 5 2 2 LL 500. 44 — __ __ __ 
Brazil... ~~~ ee 146 15 1,125 55 64 5 
Cameroon __ = = 5 600 61 —_ __ _- — 
Canada_____. ~~ = 31,485 1,782 19,790 1,180 38,348 2,488 
Chile______________ LL 33 1 17 2 1,538 152 
Colombia ______.___ LL _— _— 804 92 . ae __ 
Costa Rica____§_-§_-§ $5 5 ee _- _- 3 1 — _— 
Dominican Republic___§__ $9222 28 1 _- _— _— a 
Egypt_______________ _— _— 3,163 198 47 4 
France __-_ = 2 = 2 51 11 242 44 14 13 
Gabon ___._- — _— 115 9 —_ _— 
Guatemala _____-___§__§____ _- __ 528 47 4,084 438 
Haiti __-___ 2 2 LLL — _— __ ae 50 2 
Hong Kong _____ = > 5 LL 40 2 — _— __ __ 
Indonesia ______§__~_~___~___ LL __ _- 121 6 _— __ 
Italy _-_-- 2 Le 66 3 171 23 __ — 
Japan ______ 27 4 455 47 20 5 
Korea, Republic of .__$_$__~$~_~_~_~2~ ~~ 148 6 4 8 __ —_— 
Mexico______§___~~ ~~ Le 10,782 1,021 1,694 181 62,181 17,426 
Netherlands. __§_§__§_~>§ > -§ =~ ee 88 4 _- —_ __ __ 
Netherlands Antilles _._.§ - $22 =~§ 5» =» 204 16 25 1 _— __ 
New Zealand ___ 5 5 5 ee 638. 67 1 3 __ —_ 
Nicaragua_______2~ 2 _ _— 224 20 — __ 
Paraguay _______________ 1,101 88 —_ _— -- _- 
Philippines ____§.§ -_§ -_¥_~»~ pe eee 33 7 808 46 45 | 4 
Seychelles... _-§__§ 5 5 5 5 Le _— _— _— _- 700 - 100 
South Africa, Republic of...» _/§_~»$_~»§_ > 5 5 ee 79 6 3 14 16 5 
Suriname _____§__~§___ ~~ _— _— 1,062 111. __ __ 
Switzerland ______~_§_§__~~ 2 __ __ 15 1 _— __ 
Taiwan______ = § LL “147 6 _- _- — __ 

_ Trinidad and Tobago ____§_§_§_§___§ >_>» eee 2,500 220 4,411 357 (7) 1 
United Kingdom ____ ~~ _~_~§_§_~§_ ee _- __ 198 12 824 41 
Venezuela____ = 5 5 5 199 28 4,002 195 117 28 
Yugoslavia _____~_§_~§__ ~~ Le _— __ 41 4 — __ 
Zaire 4 262 24 _— _— -_- __ 
Other. ______~ ~~~ Le _— _- 22 30 _— _- 

Total. _-_____. ~~ 49,551 3,436 38,694 2,724 7108,841 10,861 a ee 

1Less than 1/2 unit. 
Data do not add to total shown because of independent rounding. . 

Table 9.—U.S. exports of lithopone 

Quantity Value 
Year (short (thou- 

. tons) sands) 

1976_- ~ 7719 $937 
1977 _~-- 5 435 698 
1978 NA NA 
1979_ NA NA 

NA Not available.
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Table 10.—U.S. imports for consumption of barite, by country | | 
I 

1977 1978 1979 . 

| Country Quantity Value? Quantity Value? Quantity Value! 
(short (thou- (short (thou- (short (thou- 

j tons) sands) tons) sands) tons) sands) 

Crude barite: | — 
Brazil___§_~§____________- __ __ — _- 5,412 $242 
Canada_________~_~_____ 17,887 $2,494 36,449 $1,075 2,185 69 . 
Chile ~ oe ee 26,802 992 195,377 8,267 142,466 6,826 

ina: 
Mainland _____________ __ __ 50,009 2,034 233,569 12,322 
Taiwan _____._~__--~~._- _- __ _- —_— 1,857 108 

France _____~_~___~__--~-—- __ __ 6,441 341 a _— 
Germany, Federal Republic of _ — _— _- _- a 1 1 
Greece ______________ __- 16,800 346 13,228 711 __ __ 
Guatemala_______~_~~_____ __ __ 1,475 69 2,580 127 
India _______~_________ __ __ 13,227 552 204,753 9,800 
Ireland ____________ ~___ 211,417 4,949 217,754 5,551 170,444 5,272 
Malaysia_____.__.~----- 3,227 65 | —_ -— _— —- 
‘Mexico ____._~§_______-___ 115,164 2,263 111,803 2,338 134,569 4,269 
Morocco _____~._~__~_____~— 73,967 2,492 129,938 4,994 133,346 7,256 
Peru _________________ 267,066 6,647 383,264 10,252 338,452 11,794 
Spain ____________--- __ __ __ __ 1,719 158 
Thailand ______~_________ 74,723 2,187 95,164 2,763 117,932 5,828 
Tunisia___.-_-~______-__- _- _- 11,023 492 _- -- . 
Turkey _______________- 87,762 3,352 7,617 326 __ _~ 
United Kingdom _______—_- __ __ 18,204 760 __ oe 

Total. _-______________ 954,815 25,787 1,290,973 40,525 1,489,285 64,072 

Ground barite: 
Belgium-Luxembourg — ~~ — _ ~~ 6 1 16 5 . 6 2 
Canada________________ 22. 2 5,448 660 | 990 96 
China, mainland _________— _— __ — __ 21 4 

- Colombia_________ 262 2. __ — _— _- 
Germany, Federal Republic of _ — 1 1 2 3 24 -:) 
India ________________ __ . __ a __ 11,024 803 
Mexico ___-§__-___________ 9,206 116 383 17 4,688 277 
Morocco _______ ~~ __ -_ 3,417 220 __ _- 
Singapore _____.___--__-_ __ __ 11,813 782 8,820 1,016 
United Kingdom ___—~_____- -- — — _- 8 3 
Venezuela ____.._____-~-- ~- ~- _- _- 62 6 . 

Total. __. _____-~------ 9,497 122 21,079 1,687 225,643 22,215 
eel 

1C.if. value. 
2Excludes 4,292 tons valued at $12,000 from Japan believed to be improperly categorized. | 

Table 11.—U.S. imports for consumption of barium chemicals | 
LD 

Blanc fixe . . 
. se Barium Barium 

Lithopone precipitated chloride hydroxide 
Yea . . . 

. onan Value ee Value oon Value van - Value 

. (short (thou- (short (thou- (short (thou- (short (thou- tons) sands) tons) sands) tons) sands) tons) sands) 
aa 

1976_______~____ 69 $25 7,971 $2,643 3,425 $690 2,422 $1,090 
1977________ 65 27 8,729 3,069 5,384 1,170 2,448 1,222 
1978_________ 142 58 9,424 - 4,160 5,287 1,173 3,138 1,539 
1979__ __ 1,535 662 9,352 4,152 6,839 1,398 3,912 2,009 

. . Barium carbonate Other barium 
Barium nitrate precipitated compounds 

Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 

1976_____________-___ 520 $122 2,420 $423 86 $102 | 
1977____§_ = 899 197 6,911 1,391 395 286 
1978__§ 468 123 10,712 2,465 2,987 1,186 
1979______________ 517 117 11,596 2,770 1,540 7183 vd
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Table 12.—U.S. imports for consumption of crude, unground, and crushed or ground 
: witherite 

° Crude, unground  . OT Crushed or ground 

Year Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) 

1976 _-______--_-- : 6 $5 | 278 $56 1977. _- a 518 1038 1978. __ oF | 1,809. 387 1979 __ | 5 OT "486 105 

| a WORLD REVIEW. — | 

World barite production increased 1.7% estimated at about 180 million short tons; 
to 7.6 million tons in 1979 after an increase 60 ‘million tons:were measured reserves. 
of 17.5% or 1.1 million tons’ in 1978. U.S. Inferred reserves have been estimated at 
output was 28.1% and 25.4% of the world another 90 million’ tons of ore containing 
total respectively in 1978 and 1979. 86% to 90% barium sulfate, with a specific 

Australia.—Baroid Australia Pty., Ltd, gravity of3.8to4.0. = . 
began operations in 1978 at its: Davisvale, In 1978, the Indian Government, through 
Northern Territory mine.? | its Minerals and Metals Trading Corp. 

- Bolivia—NL Baroid brought a new (MMTO), set a minimum selling price for 
barite-grinding plant onstream in 1978.4 drilling-mud-grade ground barite of $57 per 
Canada.—In February 1978, flooding metric ton, f.o.b. India, and the minimum 

closed the Walton barite mine at Pembroke, for lump material at. $37 per metric ton.® 
Nova Scotia. Barite mining had been con- The Indian Government introduced an ex- 
ducted at the Walton mine since 1941 and port duty of 50 Rupees per metric ton of 
the ore body had essentially been exhaust- __ barite, effective September 4, 1978. Individ- 
ed. No plans were announced to dewater the ual mine owners were restricted from sell- 
mine and resume operations.5 ing more than 20% of their lump material 

In Newfoundland, ASARCO Incorporat- exports to grinding plants in the nations of 
ed, and Price Co., the joint owners of the the Persian Gulf. | 
Buchans zinc-lead-copper mine at Red Indi- Ireland.—Milchem (United States) re- 
an Lake, were phasing out mining oper- opened the Lady’s Well barite mine near 
ations. The high-grade massive sulfide ore Clonakilty, County Cork, in early 1979.11 
body averaged 22% barite which had not The mine was dewatered in 1975 and a 
been recovered. Approximately 500,000 tons diamond-drilling program was completed in 
of recoverable barite were estimated to be January 1978. The success of the drilling 
in the tailing pond and additional barite is program prompted the mine’s reopening 
likely present in Red Indian Lake where with a planned annual capacity of 50,000 
tailings had been dumped in the early days tons of barite. Milchem also extracted bar- 
of the operation.‘ It is probable that the mill ite from the tailings of Northgate Explora- 
will be converted to the mine’s tailings to tion Ltd.’s lead-zinc mine at Tynagh, Coun- 
recover barites.” ty Galway. Dresser Minerals operation at 
Germany, Federal Republic of.—West Silvermines, County Tipperary, continued 

German barite output declined in 1978 ow- to be Ireland’s largest barite producer. 
ing to the closure of “Sachtleben” Bergbau IMCO operated the Glencarbury Barytes 
GmbH’s Meggen mine in 1977. The Meggen mine at Ben Bulben, County Sligo. 
mine had produced a total of 7.2 million Liberia.—In 1978, Seinevin Mining Co., a 
tons of barite over its 72-year lifespan. The firm entirely owned by Liberians, signed a 
Federal Republic of Germany had seven concession agreement to mine barite in Gibi 
remaining barite mines most of which were _ territory. : - 
old, high-cost operations.® Nigeria.—NL Baroid began production in 

India.—Over 90% of India’s barite out- its new grinding plant to serve the Nigerian 
put came from the mining areas of the oil industry and other oil producing nations 
Cuddapah, Kurnool, Anantpur, Nellare, on the Gulf of Guinea. 
and Khaman districts of Andra Pradesh; Saudi Arabia.—In 1978, NL Baroid start- 
the nation’s major barite reserves were also ed up a new barite grinding plant near 
located in these districts. Total measured Dhahran in eastern Saudi Arabia. 
and indicated barite reserves in India were Thailand.—In 1978, barite became Thai-



- BARITE 93 

land’s third most important mineral prod- land Co., Ltd., and Thailand Barite Co., Ltd. 

uct, after tin and tungsten. Total barite (asubsidiary of Dresser Minerals). 

production in 1979 reached an alltime high Turkey.—Early in 1978, Bostas Barytes 

of 417,000 tons, 37.6% greater. than the Industry and Trading Co., Ltd., brought its 

output of 1978 and more than three times new 120,000-ton-per-year barite grinding 

the 1977 production level. About 20 barite plant onstream at Antalya. Turkish grind- 

mines were operated in Thailand; major ing capacity has increased substantially 

producing areas were Chinag Mai, Nakhan since the Government ban on the export of 

Si Thammarat, Loei Songkhla, and Tak. raw barite which was instituted in late 

Barite grinding mills were operated by 1974. Seven companies had an estimated 

Jalaprathan Cement Co., Ltd., Sobhu Thai- annual barite grinding capacity of 550,000 

Table 13.—Barite: World production, by country 

(Thousand short tons) 
| | 

| Country? 1976 1977 1978” 1979° 

North America: 
Canada ____»_ -_ 5 eee 111 129 97 274 
Guatemala______._________--~----+-------- _ “1 1 4 

Mexico ___________________------------- 298 298 255 300 
United States?____________________--------- 1,284 1,494 2,112 P1937 

South America: 
Argentina _____.._______------~----~-~------- 45 34 36 40 

Brazil = e+ EBB 55 119 120 
- Chile _--_-__~__-_-_ e+ +--+ 793 72 201 200 
Colombia __ ____.______-~___---------~--~---- 4 4 4 4 

Peru_________________ e+ 365 479 399 © 480 
Europe: . 

Austria_______________-____------------- ¢) (4) (4) oe 
Czechoslovakia®____.___.______-_---_-~--------- 8 8 8 8 

France _________________-____~-~--------- 165 243 248 250 
German Democratic Republic® _.__________-_-------- 34 34 39 40 

Germany, Federal Republic of ___________--------- 289 293 186 200 
Greece? = = eee eee 48 43 49 253 
Treland ________________~ ~~~ 356 4ll 385 400 

Italy... _--§_--§ -_-_-_-_-_---------------- 197 165 261 2237 
- Poland __-________ e+ 89 98 100 100 

Portugal __________-___-------~---~----+---- ry 1 1 1 

| Romania ____________________------------- r €g4 T eg4 96 97 
Spain __________________-.--------------- r e102 92 &g8 100 
USSR&_ e+ 440 ™500 520 550 
United Kingdom _________________---------- 55 55 60 60 
Yugoslavia._______________~-------------- 62 58 58 55 

Africa: 
Algeria ____. _. _____----_-----~---~--------- 83 53 80 100 

Egypt _______---___---~---~-----~—------+--- (*) (*) 1 1 

Kenya. ______-___--------~--------------- &(4) (4) o) (4) 
Morocco. __.___-___------~-------------+--- 142 164 195 2254 
South Africa, Republic of _...____-__------------ 2 3 3 23 

Swaziland ____________--_-------~-~-------- . (4) __ __ — 

Tunisia _________________--_------------- 26 18 18 18 | 
Asia: © ” 

Afghanistan® ___________-----------------~- 6 &6 14 23 
Burma ___________---------------------- "17 18 39 40 
China, mainland®___________--_------------- ™330 T385 440 550 
India ___________________---__------------ 215 347 387 400 
Tran _________________-_-_-----------+--- 254 204 220 NA 
Japan_______________------------------- 59 62 82 80 
Korea, North®______._________-------------- 130 130 120 120 
Korea, Republic of __________---------------- 5 3 2 2 

Malaysia ________-_---------------------- 7 12 6 10 
Pakistan ___________-~-__~~__---------+-~-+-- 10 19 22 34 
Philippines_ _____—------------------------ 4 6 6 6 

Thailand ______...--~...----.-.~--~----- 167 130 303 2417 
Turkey ___________---_--~-~--~--~----------- 208 158 238 250 

Oceania: Australia ____.______------~----~-------- T16 13 12 212 

Total____.___-_---------------------- 5,736 6,392 7,511 7,610 
ee 
Estimate. Preliminary. "Revised. NA Not available. 
1In addition to the countries listed, Bulgaria and Southern Rhodesia also produce barite, but available information is 

inadequate to make reliable estimates of output levels. 
2Reported figure. 
3Sold or used by producers. 
*Less than 1/2 unit. 
5Barite concentrates. 
6Year beginning March 21 of that stated.
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tons in 1979. begin development of an opencast barite 
United Kingdom.—Dresser Minerals mine on Mount Bobija near Ljubovija in 

acquired two grinding plants, one at Aber- early 1980. A production level of 165,000 | 
deen, Scotland, and the other at Surwick, tons per year of ore yielding 60,000 tons of 
Shetland Islands. barite is anticipated when the operation is | 
Yugoslavia.—The Government plans to commissioned in 1983. — 

TECHNOLOGY | 

Industrial Minerals published an excel- and stainless steel. | 
lent summary’? of the technology and world IMCO developed a method for treating 
production of industrial minerals utilized in flotation barite to make it a more desirable 
drilling oil and natural gas production and _drilling-mud material.* Treatment of flota- : 
exp oration wells; wre various minerals, tion barite for use as a drilling mud was : 
their uses, and markets were included. necessary because reagents used in the 

A US. Geological Survey report'* con- flotation process remain on the minus 200- 
cluded that there may be economic re- mesh barite product and cause foaming of | 
sources of barite in the proposed 98-square- the drilling fluid. IMCO’s treatment uses an 
ae (lareridge a perness Area di tone indirect-fired rotary dryer to remove the : 

unty, Nev. Darite had been mined in reagents from the flotation barite. In 1978, 

| Southeast of the study he sc and mere part facilities of Avon Mineracao e Industria in , several prospects in the southeastern part Araya Minas Gerais, Brazil, where barite is | 
or the. vesou the report one te ood recovered as a byproduct of niobium- n sour vi n r mhj . « desioning indicated that additional exploration could °¥mbium extraction. IMCO was designing au Ploration | and installing similar units in Nevada and reveal significant ore-grade material in the Mexico in 1979. | ] | 
P "The Sed ri ernees area. | tiated ‘ect t Shell International Chemical Co., Ltd. 

, Je bureau of Mines initiated a project to developed a family of propylene-based, min- devise new methods for recovering barite . . . eye - says eral impregnated fibers.'5 Mineral addi- from tailings at old mining or milling oper- ti . . : . . : . - + tives, including barium sulfate, in the | ations. This material represents a signifi- b hed propvl fibers i rt desirable. 
cant, largely unexploited barite resource. ?F42° 1 Prop vies, to the fiber Potential | 
The project, being conducted at the Bu- applicati Prope tad b ‘ids , rod ts ne , 
reau’s Tuscaloosa (Ala.) Research Center, nut, bit be fc * abe € bu filter pr ble 3 ‘oa a 
also examined the improvement of current SUS" ute for asbestos), filters, ca e insul a- | beneficiation techniques. tion, and battery-plate separators. Oo 

The Bureau’s Reno (Nev.) Research Cen- ——————___ _— 
ter was developing new methods to enhance a ysical Se ad eG. Mie aallic Minerals. | 
recovery of rare earths and a marketable Summary. BuMines IC 8768, 1978, 25 pp. | | : oi Costelli, A. V. Barite-U.S. Prod Prices Stead barite byproduct from bastndsite ores. The While Tmpo rt Prices Rise Eng. and Mian J. 180, Ne 3 , 
ore used for developing the new methods March 1979, pp. 120-121. _ 
was taken from Molybdenum Corp. of , Work cited in footnote 2. | . 

: America’s mine in Mountain Pass, Calif. 4, onadian Mining 1 aot. NS. (Nova Scotia) 
Barite, which makes up about 25 weight- Uhlan, N. J. Output Declines at Asavoo’s Buchans 
percent of the ore, is not recovered by TMi orthern Miner, v. 63, No. 47, Feb. 2, 1978, p. 1. 
Molybdenum Corp. at the Mountain Pass ons W050 No 7498 ee 61g nt vies at Bu: 
facility. SU.S. Embassy, Dusseldorf, Federal Republic of Ger- A Levit hea media system developed ™2"9: State Department Airgram A-83, Apr. 25, 1978, . vy la sy Pp *Industrial Minerals. Barytes Floor Price. No. 129, June : by the Bureau of Mines for separating 1978, p. 10. 
nonferrous automobile scrap began oper- Costelli, A. V. Barite-Prices Increase While Output | ation in 1978 at Prolerized Schiabo New Co. Holds Steady. Eng. and Min. J., v. 181, No. 3, March 1980, 
in Jersey City, N.J. It was a more sophisti- r2pvork cited in| footnote a Materials for the Oil Well 
cated industrial version of the Bureau’s coe ery TW. (ed.). Kaw Materials for the e . . . Drilling Industry. An “Industrial Minerals” Co experimental unit at the Salt Lake City Survey London, 1978, 144 pp. mer nner 
(Utah) Research Center. The float product 179, epeineering and mete Journal. Ongoing Projects. V. 
comprised 99% pure aluminum metal; the 14Cornell, N. Roasting to Rec Flotation-Barite 
sink product, after passing through a Waste Product, Eng. and Min J., v. 179, No. 9, September 

pally ‘of compel ob se diocast zine lead op chemical W eek, Technology Newsietier, N- 128, No. r, Drass, ale-Cast Zinc, ’ » NOV. 29, » p. 43.
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auxite and Alumina 
By Luke H. Baumgardner! and Ruth A. Hough? 

_A sharp decline in bauxite production in given in metric tons unless otherwise indi- 
1978 in Australia, the leading world suppli- cated. Metric tons can be converted to long 
er, was only partially offset by increases in tons by multiplying by 0.984207 or to short 
Guinea and Jamaica, and total world mine _ tons by multiplying by 1.10231. 
output was lower than in 1977. Production — Legislation and. Government  Pro- 
increased markedly in 1979 to a new world grams.—General Services Administration 
record. World production of alumina in 1978 stockpiles of bauxite remained virtually 
was slightly higher than in 1977 and also unchanged throughout 1978-79, except. for. 
increased in 1979. Domestic production of the shipment in 1978 of metal-grade bauxite 
bauxite and alumina in 1978-79, as in past which had been sold previously. Inventories 
years, showed littlechange. __ at the end of 1979 included about 14.4 

Jamaica, Guiriea, and Suriname remain- million metric tons of metal-grade bauxite, 
ed the principal sources of bauxite imported and 177,000 tons of calcined refractory- 
into ‘the United States in 1978-79. Brazil grade bauxite. Stockpile goals were 0.5 mil- __ 
became a new supplier of bauxite to the lion tons of metal-grade bauxite, 2.1 million. 
United States in the fourth quarter of 1979. tons of refractory-grade bauxite, and 10.5 
Also during 1979; a decline in imports of million tons of alumina. There were no 
calcined refractory-grade bauxite from Guy- Government stocks of alumina. a 
ana caused’ some concern among domestic The Tokyo Round of international trade 
consumers. Australia, Jamaica, and Suri- negotiations, which resulted in agreements. 

name were the principal suppliers of alumi- to reduce certain tariffs, did not affect the 
na imported by the United States. _ duties on U.S. imports of bauxite and alumi- 
Note: All quantities in this chapter are na which have been suspended since 1971. 

_ Table 1.—Salient bauxite statistics | : 

Bo, Oo (Thousand metric tons and thousand dollars) | . 

ae | 1975 1976 1977 1978 1979 

United States: 
Production: Crude ore (dry equivalent) —____ 1,801 1,989 2,013 1,669 1,821 
Value _-____---_~__-_--- Le $25,083 $26,645 $27,555 $23,185 $24,875 
Exports (as shipped)_ ___..§~§_ ~§_-§_-§_~__~_____ 20 15 26 13 15 
Imports for consumption! -____________ 11,714 12,749 12,989 13,847 13,780 

Consumption (dry equivalent). __________ 12,587 14,039 14,528 14,738 15,697 
World: Production___________-----_-_- 74,791: 777,463 789.374 81,029 86,814 

Revised. 
1Excludes calcined bauxite. Includes bauxite imported into the Virgin Islands. . 

SS - DOMESTIC PRODUCTION 

Bauxite mines were operated in Arkansas has been from open pit mines since Rey- 
in 1978-79 by the Aluminum Co. of America _ nolds closed the last domestic underground 
(Alcoa), American Cyanamid Co., and Rey- bauxite mine in 1976. In both 1978 and 1979 

nolds Mining Corp. in Saline County andby American Cyanamid produced calcined 
Reynolds in Pulaski County. All production bauxite at its Benton plant, and Porocel 

95
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Corp. (subsidiary of Engelhard Minerals & Cyanamid and Mullite Co. of America near 
Chemicals Corp.) produced activated baux- Andersonville. 7 | | 
ite at its local Berger plant. _ : The production of alumina (excluding 
Five companies mined bauxite in Ala- aluminates) at the eight Bayer-process alu- 

-_bama in 1978-79. Mines located in the Eufa- mina plants in the United States and the 
la district, Barbour and Henry Counties, one plant in the U.S. Virgin Islands declin- 

: were operated by Abbeville Lime Co., A. P. ed slightly in 1979. The total production 
Green Refractories Co. (United States Gyp- included calcined alumina, commercial alu- 

| sum Co.), Harbison-Walker Refractories Co. mina trihydrate, and tabular, activated, 
: (Dresser Industries, Inc.), Mullite Co. of and other alumina. — : 

| America (C-E Minerals Div. of Combustion | Calcined alumina shipments to primary 
- _. Engineering Inc.), and Wilson-Snead Min- aluminum plants totaled an estimated 5.4 

ing Co. (NL Industries, Inc.). Late in 1978 million metric tons, or 90% of the calcined 
Wilson-Snead was purchased by Didier- equivalent of total shipments in 1978 and 

| Taylor Refractories Corp., and operations at 5.8 million tons or 89% of shipments in 
the mines and plant were continued by the 1979. The chemical industry, including pro- 

| new owner. Abbeville Lime Co. went out of ducers of aluminum fluoride fluxes for alu- 
: business in January 1979. Dried.and calcin- minum plants, received over half of the 

7 ed bauxite was produced by A. P. Green, remaining tonnage, largely as hydrate. | 
Harbison-Walker, and Wilson-Snead (be- Other shipments of alumina went mainly to 
came Didier-Taylor). _ | _ producers of abrasives, ceramics, and re- 

In Sumter County, Ga., bauxite was fractories. | _ 
mined and dried or calcined by American — CS Oo 

Table 2.—Mine production of bauxite and shipments from mines and processing 
a "plants to consumers in the United States — me | 

/ : (Thousand metric tons and thousand dollars) 

we a ) a ee Mine production Oe lbints to coneusors! 
_-.. .. State and year a 

OF ; Crude equivalent Value* shipped _ equivalent Value’ 

1977: a, 
Alabama and Georgia ___—___—- 387 310 2,704 105 188 2.151 

, | Arkansas_— = 5-8 2,048 1,708 24,851. 1,964 1,684 26,532 

— Motal8_ 2,486 2,013. *27,555 2,069 1,873  *34,683 

1978; . . 
Alabama and Georgia _________ 288 228 2,083 133 180 8,007 
Arkansas -_———------------_ 4,778 1446211087841 AB3 24280 

* TotaB__-__ = 086 «(i 669 23,185 1,866 1,663 32,237 

1979: - 
Alabama and Georgia ________~ 501 391 4,320 - 229 286 14,821 
Arkansas_________________ 1,685 1,430 20,555 1,695 1,442 24,600 

.. Total _. ee 2186 = 1,821 24,875 1,917 1,728 39,421 

~ TRevised. 
1May exclude some bauxite mixed in clay products. 
2Computed from values assigned by producers and from estimates of the Bureau of Mines. 
3Data may not add to totals shown because of independent rounding.
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Oo 7 Table 3.—Recovery of dried, calcined, : Dos 
a : and activated bauxite in the 7 : 

: United States | : ce 

se (Thousand metric tons) Oe a 

7 oe Crude ~_ bauxite recovered’ SO a So 
_ Year ore ————————— _ re 

recovered equivalent es 

a | 1977 __-- 419 169 24 00¢C=~C—~—t*”S a | 
1978 22 379 , 154 | 236 On - 

7 1979 466 235, 336 as | 

| ‘Dried, calcined, and activated bauxite. May exclude a . , 
_ some bauxite mixed in clay products. — re 

Table 4.—Percent of domestic bauxite shipments, by silicacontent =~ 

SiOz (percent) > 1975 - 1976. | 1977 ' 1978 1979 

Less than 8 -____________________--- A 6 2 Bg | 
From 8tol5 __________-------------.._— 2 50 54 —Ci(_w*;‘éa‘ (‘COCO 
More than 15_____.____---_----------- - 84 | 44 44 © 43. 44 

Table 5.—Production and shipments of alumina in the United States © 

- | (Thousand metrictons) a 
: oo - . : . . oo . 

- os potal® 

. Year ; _ Calcined Other tet = a 
- . _ alumina ~ alumina? — As produced = -—s- Calcined’ | 

. a . orshipped? -. equivalent... 

Production: a Se re 
1975. --_-_--___--_-_-----~-~-- 4,738 6660 | 6804... -.. ° 6,185 
1976@_ 5,400 600 2~=S:—<‘<‘«‘«zHsi=s«ws=SCt*C*«é«C* BC 
1977¢__§ 5,580 - 660 6,230 = «.—._~— «6,080 
1978°___ ee 5,550 : ‘580 6,130 5,960 
19g79* ee - §,950 - 700 2. 6,650 _. 6,450 

Shipments: oo . - Ce Co 
1975 ~._-__._-_------------+-- ATAT ' 570 5,316 © 7 5,145 
1976°__§_§_ 5 — §,400 600 . 6,000 — . + 5,800 
1977°__ ee 5,510 . 660 - 6,160 _ .. §,960 
1978 _ ee 5,620 ~ 580 6,200 — 6,020 
1979°_ 5,970 710 6,680 | 6,480 

1Trihydrate, activated, tabular, and other aluminas. Excludes calcium and sodium aluminates. oO 
2Includes only the end product if one type of alumina was produced and used to make another type ofalumina. . - 
Data do not add to total shown because of independent rounding. ee So
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Table 6.—Capacities of domestic alumina plants? | 

| (Thousand metric tons per year) ee ee . 

| Company and plant | peeReeity pares 

Aluminum Co. of America: Ss a . 
Bauxite, Ark —_ __ 5 5 eee - 340 “895 
Mobile, Ala ________~_~__~____ LLL 900 | "800 
Point Comfort, Tex -________-__------------------------- 1,210 1,325 

Total. 5 2,450 2,450 
Martin Marietta Aluminun,, Inc.: St. Croix, VI ~._-_-_-_-_._~_ ~~~ ~_-____=__ . 508 508 

Kaiser Aluminum & Chemical Corp.: re 
Baton Rouge, La _____________~___ LLL 930 mo OBO 

_ Gramercy, La__—_____--__----------~------=------------ 726 ~ 126 

Total. = +1656 02~C—*—“‘<‘«‘ S:*C*z;Y 
Ormet Corp.: Burnside, La ______~-----~--------~---~----------- 544 | 644 

Reynolds Metals Co.: | . . - a 
Hurricane Creek, Ark___ 2 7 eet 650, =. . -650 
Corpus Christi, Tex _______.________ ~~ _ 1400, 1,400 

Total.  2050° 8.050 

Grand total _-_-._____ 4,208 7,208 

Capacity may vary depending upon the bauxite used. . oo DO . 

: ~ CONSUMPTION AND USES - es 

~The amount of bauxite refined to various _ Consumption of bauxite by the chemical 
forms of alumina during the 1977-79 period industry recorded significant gains in: both 
was close to 938% of total bauxite consump- 1978\and 1979, Approximately 80% of the 
tion for each year. The ratio between baux- bauxite consumed by the chemical industry 
ite consumed and alumina produced indi- jin 1978-79 was imported.'According to the 
cated that an average of approximately 2.26 Bureau of the Census, commercial. alumi- 
metric tons (dry basis) of bauxite was re- num sulfate production in the United States 
quired to produce 1 metric ton (calcined increased in 1978. 4 

Pasis) of alumina. One of the wo alumina An estimated 70,000 metric tons of baux- 
Plan F ba ‘te while the othe on y | ble Y “ite was consumed in 1978-79 by the cement, 
mined Dauxite while the other used a Dien oil, and gas industries and municipal water- 
of domestic and foreign ores. The other works 
seven alumina plants used only imported I 1978 81 prj alumi lants i 

pani oon ITSO primary aluminum plants in Approximately 27% of the total bauxite ‘Ue Un! . lei es dclumin, nu me f 
consumed by the refractories industry in 1 tons of calcine alumina, an increase 0 
1978 came from domestic mines. This in- 3% over consumprion od ano3 100 oe %e 
creased to 32% in 1979. Asmall but known @/Uminum smelters used 8,793,000 tons o 
quantity of bauxite blended with clay was one ane an additional increase oF 

| not included in consumption figures. apou o. Alumina consumption data tor 
| Data on consumption of bauxite for abra- other uses were not available. A significant 

sive use, shown in table 7, includes bauxite quantity was used to make aluminum fluo- | 
that is consumed in Canada to make inter- ride and synthetic cryolite, which is also 
mediate abrasive products which are con- used in the production of primary 
sumed in the United States. aluminum.
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| oF Table 7.—Bauxite consumed in the United States by industry - 

. oe (Thousand metric tons, dry equivalent) . 

oo Year and industry Domestic Foreign Total? 

1978: 
. - Alumina_______/_____-_~__-~-----+--+--------------- 1,449 12,144 13,593 

. Abrasive? _______________-------------------------- __ 310 310 | 
Chemical... _.____-_.-—-------+------------------- 

375 3216 221 

oe - Refractory. ______-_---------------~----------------- 
146 398 544 

- Other_________---------------------------------- 
Ww WwW 70 

 Motali? eee -------- 1,671 13,068 14,738 

1979: 
Alumina___._______~___-~------------------------ 1,426 13,098 14,524 

Abrasive? ______________-__-_--_--+-----~--------+-- _ 327 327 

-Chemical. __. ~ -_._. ____------~-+--------------------- 370 3255 256 

Refractory. ___...___--_---------------------------- 169 351 520 

Other. 1-1 _ ~~~ === === === W W 70 | 

. potalt? 9 eee ---------- 1,665 14,082 15,697 

. -W Withheld to avoid disclosing company proprietary data; included with “Chemical.” 

-1Data may not add to totals shown because of independent rounding. , 

2Includes consumption by Canadian abrasive industry. 
3Includes other uses. 

_- Table 8.—Crude and processed bauxite consumed in the United States 

a . | (Thousand metric tons, dry equivalent) 

Domestic Foreign ' 
- - | Type origin origin Total” | 

1978: | en | 

_ Crude and dried ____ _______--—~---------------------- 1,460 12,358 13,818 

__ Calcined and activated __~~—-----~----~------------------ 211 709 920 

7 Total! = eee 1,671  —-: 18,068 14,738 
———————— 

1979: 
Crude and dried __________--~--~---~-+---------~---~------ 1,437, 13,354 14,792 

Calcined and activated ________.__--------~------------- 228 677 905 

Total! ____ __ = ee 1,665 14,032 15,697 

. 1Data may not add to totals shown because of independent rounding.
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Table 9.—Production and shipments of selected aluminum salts in the United States 
(Thousand metric tons and thousand dollars) 

Number Total shipments 
of . including interplant Item producing Production transfers ; 

, plants Quantity Value 

1977: . | : 
Aluminum sulfate: oe 

Commercial and municipal (17% Al2O3) ___ ___ 66 1,138 1,052, «96,792 
Iron-free (17% AlgO3) __-. ~~ > 5 =e 15 112 106 7,847 

Aluminum chloride: ot 
- Liquid and crystal (82° Bé) ______________ 4 19 WwW _W 

Anhydrous (100% AICls)__-$_-§_-_§___§_______ 6 41 25 _ 19,338 
Aluminum fluoride, technical. ___-__§_§_______ 5 135 136 75,373 
Aluminum hydroxide, trihydrate . (100% 

Al203°3H20) _~_~____§__ 6 W | WwW 2 WwW et inorganic aluminum compounds!________ XX . XX Xx 44,646 

Aluminum sulfate: . | _ Commercial and municipal (17% AleO3) ___ _ __ 66 1,187 1,104 103,840 
Iron-free (17% AleO3) _-._-_~_§___________ 16 | 125 111 7,981 

Aluminum chloride: 
Liquid and crystal (32° Bé) ______________ 4 18 WwW Ww 
Anhydrous (100% AICl3)._______________ 5 62 26 ~—s« 19,877 

Aluminum fluoride, technical._____________ 5 138 189 80,954 
Aluminum hydroxide, trihydrate (100% . 

, AleOse3H20) ~_-.___ 6 W Ww. . WwW 
Other inorganic aluminum compounds!________ Xx XX XX - 42,450 $e EE eet | 
W Withheld to avoid disclosing company proprietary data. XX Not applicable. 
1Includes aluminum chloride, liquid and crystal; aluminum hydroxide; sodium aluminate; light aluminum hydroxide; 

cryolite and alums. . 

Source: Data are based upon Bureau of the Census report Form MA-28E.1,; Annual Report on Shipments and 
. Production of Inorganic Chemicals. . 

STOCKS | 

Total bauxite inventories in the United which had been sold previously, was. ship- 
States remained about the same in 1978-79 ped from ‘the stockpile in 1978. Yearend 
as they were at yearend 1977. Producers Government: stockpiles of calcined re- 
and processors stocks and Government fractory-grade bauxite were unchanged dur- 
stockpiles were drawn down in 1978 and _ ing 1978-79 although the reported total was 
remained below the 1977 level through revised slightly to 177,401 tons. © | 
1979. By contrast, consumers inventories Inventories of calcined and other forms of 
increased in 1978-79. alumina at plants producing alumina and 
Government-owned bauxite stockpiles primary aluminum metal decreased in 1978 

contained 9,001,000 metric tons of Jamaica- to 1,424,000 metric tons and remained vir- 
type ore and 5,385,000 tons of Suriname- tually unchanged in 1979. No stocks of 
type ore through the end of 1979, unchang- alumina, except as aluminum oxide abra- 
ed from 1977 quantities. Approximately sive grain and fused crude, were held in 
426,000 tons of Suriname-type bauxite, Government stockpiles in 1978-79. 

Table 10.—Stocks of bauxite in the United States! 
(Thousand metric tons, dry equivalent) 

eee 
Sector Dec. 31, 1977 Dec. 31, 1978 Dec. 31, 1979 eee AE Me Oh HO _—Veec. 31, 1979 

Producers and processors ________________________ ™685 556 _ 607 
Consumers _______________-~--------_ Le 7,264 7,806 7,982 Government ~—§____§ ee 15,087 14,661 14,661 hd a hh 

Total ______-__- ee 23,036 23,028 28,250 ee OO 
Revised. 
’Domestic and foreign bauxite; crude, dried, calcined, activated; all grades.
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able 11.—Stocks of alumina in the United States! | 
| . (Thousand metric tons, calcined equivalent) 

— ” Sector Dec. 31,1977"  Dec.31,1978 Dec. 81, 1979 

Producers®_______________-2__________ a - | 227 165 148 
Primary aluminum plants__—————------~----------- 1,291 1,259 _ 1,278 

Total _-_ = eee 71,519 1,424 1,421 

Estimate. "Revised. . a 
1&xcludes consumers stocks other than those at primary aluminum plants. 

| 2Data do not add to total shown because of independent rounding. 

_ | | : PRICES a 

Prices on most of the bauxite and alumi- and Mining Journal published the following © 
na produced throughout the world are not prices on super-calcined, refractory-grade 
quoted because the large tonnages used by bauxite imported from Guyana, car lots, per 
the aluminum industry are usually obtain- metric ton: 
ed from affiliated companies or purchased _ 
under long-term negotiated contracts. orl TOO > ae , J 1978- August 1979- 

The Bureau of Mines estimated the aver- | | “July 1979 December 1979 
age value of crude domestic shipments, Fob | ] 
f.o.b. mine or plant, at $11.10 per metricton *“Baitimore, Md _ $138.42. $166.78 
in 1978 and $11.50 per ton in 1979. The Fob. ic Al 138.49 166.78 : 
average value of shipments of domestic _—°"°*@=-> OS 

, calcined bauxite was estimated at $66 per | OO, _ 
ton in 1978 and $85 per ton in 1979. The — The estimated average value of domestic 
Bureau’s estimates of the value of ship- shipments of calcined alumina was $164 
ments were based on incomplete data sup- per metric ton in 1978 and $173 per ton in 
plied by producers. Bauxite values among 1979. The average value of imported alumi- 
producers varied widely because of differ-. na (including small quantities of hydrate), | 
ences in grade. . as reported by the Bureau of the Census, 

The value of imported bauxite consumed was $148 per ton at port of shipment (f.a.s.) 
at alumina plants in the United States was and $157 per ton at U'S. ports (c.i.f.) in 1978 | 
believed to have increased in 1978-79, but and $162 per ton (f.a.s.) and $172 per ton 

sufficient company data were not available  (c.i-f.) in 1979. 
to determine an average value. Engineering 

Table 12.—Average value of U.S. imports of crude and dried bauxite’ 

. (Per metric ton) 

1978 1979 

: Country | Port of Delivered to Port of Delivered to 
ry shipment USS. ports shipment US. ports. 

(f.a.s.) (c.i.f.) - (fas) (c.i.f.) 

To U.S. mainland: | 
Brazil _._-____-_-----_------ _— oe ~ $22.51 $31.36 
Dominican Republic. _____________- $30.39 $33.74 32.75 _ 35.91 
Guinea___~_____-----~---~---- 21.58 28.92 21.46 28.13 
Guyana _______._~____~---~---- 21.58 32.62 28.07 . 42.47 
Haiti $$ ~5 -5- ~~ 24.02 27.62 26.33 31.35 
Jamaica _________.~-1-~_-----_- 30.91 33.58 28.10 31.29 
Sierra Leone _________________- 12.30 21.66 15.37 25.16 
Suriname ___________________- 22.70 31.41 24.82 34.93 
Other_______-____________ ee 30.77 40.23 18.45 44.28 

To US. Virgin Islands: 

Guinea —__-------------------_ 18.28 197A BBY. 08 
Weighted average ________________~- 26.34 31.26 25.46 30.70 

1Computed from quantity and value data reported to U.S. customs service and compiled by the Bureau of the Census, 
U.S. Department of Commerce. Not adjusted for moisture content of bauxite or differences in methods used by importers 
to determine value of individual shipments. -
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| | Table 13.—Market quotations on alumina and aluminum compounds | 
_ (Per metric ton, in bags, carlots, freight equalized) 

— ~~~ ompound=—=—=~—<—~sSSSS:T.C*C~‘té‘ a 2, 1978 ~<a. 1, 1979 ‘Dec. 31,1979 

Alumina, calcined ________--____-___--_------__ $228.18 $228.18 «$228.18 
Alumina, hydrated, heavy. ____.___.~______________ 143.30 143.30 143.30 
Alumina, activated, granular, works __-_____§_§_________ 352.74 352.74 352.74 
Aluminum sulfate, commercial, ground (17% Al2O3)_ ____ ____ 142.20 151.02 160.94 
Aluminun sulfate, iron-free, dry (17% AloO3)___________-_ 154.32 220.46 237.00 

Source: Chemical Marketing Reporter. . | 

| FOREIGN TRADE 

| United States exports of bauxite, includ- and Venezuela in 1979. Exports classified as 
ing calcined bauxite, totaled 23,000 metric ‘other aluminum compounds” declined in 
tons valued at $2.8 million in 1978 and 1978 but increased in 1979. Much of the 

24,000 tons valued at $4.7 million in 1979. tonnage in this category was believed to be 
Canada received 67% of the total in 1978. aluminum fluoride and synthetic cryolite 

Virtually all of the exports in 1979 went to shipped to other countries for use as a flux 
| either Canada (48%) or Mexico (49%). in making primary aluminum. 

Total exports of alumina included ship- Imports of crude, partially dried, and 
ments from the alumina plant in the dried bauxite into the United States and the 
U.S. Virgin Islands of 239,000 tons to the U.S. Virgin Islands increased in 1978 and 
U.S.S.R. and 93,000 tons to Norway in 1978, remained virtually the same in 1979. The 

: and 153,000 tons to Norway, 69,000 tons to first large shipments of bauxite from the 
the U.S.S.R., 24,000 tons to Ghana, and new Trombetas bauxite project in the Ama- 

18,000 tons to Venezuela in 1979. Most of zon Basin of Brazil were recorded in the 
the other exports were shipments from fourth quarter of 1979. Jamaica continued 
domestic alumina plants on the gulf coast to to provide almost half of the total in both 
aluminum plants in Canada, Ghana, and years. 

Mexico in 1978, and Canada, Mexico, Calcined bauxite imports increased in 

Table 14.—U.S. exports of alumina,' by country 
(Thousand metric tons and thousand dollars) 

1977 1978 1979 
. Country Quantity Value Quantity Value Quantity Value 

Argentina________________ 1 468 1 387 3 1,154 
Australia... 2 757 1 641 3 1,099 
Belgium-Luxembourg __ _______ 1 872 (?) 366 (*) 323 
Brazil.» 5 1,588 1 766 1 863 
Canada_________ 73 17,929 186 41,456 185 44,954 
France ______-____~________ 4 T1852 5 2,723 4 2,558 

| Germany, Federal Republic of __ __ ™3 T3680 4 4,031 6 5,867 
Ghana ______-____________ 215 29,183 134 17,966 94 14,295 
Japan___________________ 2  - — 2,165 2 4,627 3 4,592 
Mexico ___________________ 123 720,917 121 21,994 131 25,691 
Netherlands_______________ 1 818 2 1,392 2 1,391 
Norway__________________ 35 T4254 93 12,231 204 30,042 
Poland __________________ (?) 51 (7) 36 () 80 
Sweden__________________ 55 8,027 28 4,749 2 1,585 
USS.R_--_- 324 38,208 239 31,120 70 8,462 
United Kingdom ____________ 4 2,198 5 3,070 5 3,547 
Venezuela________________ 2 T1362 46 8,245 128 26,915 
Other____________ 7 6,086 10 6,600 8 8,050 

Total _._______________ 857 T141,015 878 162,400 849 182,068 

T Revised. 
Mncludes exports of aluminum hydroxide: 1977—33,800 tons; 1978—44,100 tons; 1979—36,800 tons. Also includes 

alumina exported from the U.S. Virgin Islands to foreign countries: 1977—330,000 tons; 1978—332,000 tons; 1979— 
. ns. 

2Less than 1/2 unit.
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Table 15.—U.S. imports for consumption of bauxite, crude and dried, by country’ 

(Thousand metric tons) 

Country 1977 1978 1979 

Australia _~_-______________ ee ee (7) 19 __ 
Brazil. __§__§_§_§_»§_-_§___ + _- _— 168 
Dominican Republic? ____________-_-_--------------------+- 583 628 551 
Greece ______________ eee 57 8 10 
Guinea_________________ eee 3,030 3,363 3,924 

. Guyana _____________~ ~~ eee 380 419 425 
Haiti _. -_-__ >_> -§ 587 588 572 
Jamaica®____§_§____ ~~ eee ee 6,354 6,448 6,469 | 
Sierra Leone _____________________~~-. ~~ + 80 107 141 
Suriname _____________~~_ ~~ eee 1,918 2,259 1,520 
Trinidad and Tobago* __________________~__ ee _- 13 _- 
Other. ____~_____________ eee (?) __ _- 

Total _..___-_-_---_-____________- ee 12,989 18,847 13,780 

1Includes bauxite imported into the U.S. Virgin Islands from foreign countries: 1977—872,000 tons; 197 8—1,033,000 
tons; 1979—1,051,000 tons. 

2Less than 1/2 unit. — 
3Dry equivalent of shipments to the United States. . 
4Shipments probably originated in Guyana or Suriname. 

Note: Total U.S. imports of crude and dried bauxite (including U.S. Virgin Islands) as reported by U.S. Bureau of the 
Census were: 1977—14,245,746 tons, 1978—15,069,625 tons, 1979—15,291,176 tons. 

Table 16.—U.S. imports for consumption of bauxite (calcined), by country? | 
. (Thousand metric tons and thousand dollars) | 

a . 1977 1978 1979 

Country Quantity Value? Quantity Value! Quantity - Value? 

Australia. _~_-_9___.-____--__ So _— __ __ 3 241 
China, mainland __—_~______~- ee —_ __ _— 24 2,513 
Guyana___—~_§_~_________--_ 220 21,635 220 28,609 190 27,006 
Suriname ______.______~-- 21 1,755 31 2,569 50 4,530 
Other _____________------ 1 54 1 292 () 93 

- Total _-_- ~~ ee 242 23,444 252 31,470 267 34,383 

1Value at foreign port of shipment as reported to U.S. Customs Service. 
2Less than 1/2 unit. 

| Table 17.—U.S. imports for consumption of alumina! 
by country 

(Thousand metric tons and thousand dollars) | 

1977 1978 1979 
Country TT oO 

Quantity Value” Quantity Value? Quantity Value? 

Australia. ___________-~---- 2,590 318,760 2,879 382,017 2,938 433,382 
Canada_________~_~_~-_-_-~- 21 4,260 28 6,327 23 5,704 
France ________~-~~-~----- 8 13,539 12 19,753 12 21,350 
Germany, Federal Republic of _ — _ — 25 6,995 7 4,425 11 8,158 
Guyana____________-_---- 54 6,610 30 3,777 18 1,589 
Jamaica ________-~-_____- 629 106,889 628 113,318 587 106,120 
Japan. __§_________-_--_-- 51 6,813 o) 274 1 1,080 
Suriname ____.—___~-~-~~--~ 382 47,750 382 58,650 239 41,245 
Other____________-~------ (°) 797 1 1,276 8 1,844 

Total _.._._______-_-_-__ 3,760 512,413 3,967 589,812 3,837 620,422 

1Includes aluminum hydroxide; excludes shipments from the U.S. Virgin Islands to the United States: 1977—95,129 
tons ($17,492,940); 1978—123,353 tons ($22,619,924); 1979—Not available. 

2Value at foreign port of shipment as reported to U.S. Customs Service. 
SLess than 1/2 unit.
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both 1978 and 1979. Most of these imports ported into Canada principally from Suri- 
were refractory-grade bauxite from Guy- name but also from Australia, Guinea, and 
ana. Calcined bauxite was imported into other countries. 7 | 
Canada for manufacture into crude fused Alumina from Australia, largely to alu- 

~ aluminum oxide, much of which was subse- minum plants in the Pacific Northwest, 
quently exported to the United States for continued to provide most of the total im- | 
use in abrasive and refractory products. In _ ports of alumina in 1978-79. | 
both 1978 and 1979, this bauxite was im- | | 

: , WORLD REVIEW | | 

- World bauxite production from the 28 Pty. Ltd., for an $A1,000 million bauxite- 

contributing countries rose significantly to alumina project. The alumina plant was to 
: 87.7 million metric tons in 1979 after a be located about 130 kilometers southeast of 

| reduced output of 81.0 million tons in 1978. Perth, Western Australia. Participants in- 
Australia was, as it has been since 1971, the clude Reynolds Australia Alumina Ltd. 
leading producer, followed in both 1978 and (40%), Shell Co. of Australia (80%), and 

| 1979 by Guinea and Jamaica. Among the Broken Hill Proprietary Co. Ltd. (20%). An 
major producers, Brazil, Greece, Yugoslav- Australian consortium of three Japan-based 

ia, Malaysia, and Australia all increased companies, Kobe Steel Ltd., Nissho-Iwai Co. 
bauxite production by more than 10% from Ltd., and C. Itoh & Co. Ltd., holds the 
1978 to 1979. remaining 10%. Initial capacity will be 1 
. Output of the 25 alumina-producing coun- million tons of alumina per year, and the 
tries totaled 29.6 million tons in 1978 and plant will be designed for expansion to 2 

| 30.9 million tons in 1979, relatively small million tons at some future date. Produc- | 
gains over world production in 1977. Only tion was expected to start in the second half 
three countries, Yugoslavia, Taiwan, and of 1983. Bauxite will be supplied from the | 
Turkey, achieved alumina production gains company’s 200-million-ton Mt. Saddleback 
of 10% or more in 1979 over 1978. The deposits northeast of the Worsley plant site. 
majority of countries had minor changes in In northern Western Australia, a major 
alumina output from 1978 to 1979. How- interest in the 235-million-ton Mitchell Pla- 

_ ever, Canada and Guyana each registered a teau bauxite deposits was offered in mid- 
sharp drop in tonnage for 1979. 1979 to Conzinc Riotinto of Australia Ltd. 

_ Australia.—Australia remained the (CRA) by Alumax Bauxite Corp. CRA 
world leader in the production of bauxite agreed to purchase an initial 10% interest 
and alumina. Three companies, Alcoa of with a 12-month option to acquire an addi- 
Australia (W.A.) Ltd., Comalco Ltd., and tional 42.5%. If the purchase option is 

~ Nabalco Pty. Ltd., accounted for virtually exercised, CRA would have a controlling 
all of the bauxite and alumina produced in interest in the project. 
Australia during 1978-79. After 14 years of progressive annual in- 

Bauxite from Alcoa’s Jarrahdale, Del creases in bauxite production, Comalco’s 
| Park, and Huntly mines was refined at the Weipa mines on Cape York Peninsula in 

company’s Kwinana and Pinjarra alumina Queensland recorded in 1978 an 18% drop 
plants located south of Perth in Western in production to 8.23 million tons. Reduced 
Australia. The combined alumina capacity output was attributed primarily to a down- 
of the two plants was 3.6 million tons per turn in world markets and, to a lesser 
year. In October 1978, Alcoa received ap- degree, by a 3-week strike. For 1979, produc- 

proval from the state to build a new alumi- tion of bauxite totaled 9.58 million tons, a 

na plant at Wagerup, about 120 kilometers 16% increase over 1978 production, but still 
south of Perth. Bauxite ore was to be _ below the record 10 million tons of 1977. 
supplied from a new mine in the Darling Shipments of bauxite declined from 9.41 
Range. Construction of this 500,000-ton-per- million tons in 1977 to 8.2 million tons in 
year refinery commenced in 1979, and alu- 1978. A 10% increase raised 1979 shipments 
mina production was scheduled to begin in to 8.99 million tons. Approximately half of 
1982. Ultimate expansion to 2-million-ton- the Weipa bauxite shipped during this peri- 
per-year capacity, a fourfold increase, was od was processed at the Queensland Alumi- 
considered possible. na Ltd. (QAL) plant at Gladstone. Abrasive- 

- Reynolds Metals Co. announced the for- grade calcined bauxite produced was 
mation of a partnership, Worsley Alumina 211,000 and 248,000 tons in 1978 and 1979,
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respectively. Alumina production at Glad- demand. The Chinese Government reported 
_ stone, the world’s largest alumina refinery, a large new bauxite discovery in the south- 
totaled 2.215 million tons in 1978 and 2.48 ern area of Guangzi Zhuang Province and 
million tons in 1979. planned to build a 600,000-ton-per-year alu- 

Nabalco, owned 70% by Swiss Aluminium mina refinery and associated reduction 
Ltd. (Alusuisse) and 30% by Gove Alumina, plant. | - 
Ltd., mined bauxite near Gove, Northern France.—Three alumina plants, located. 
Territory, both for export and to supply at Gardanne, Barasse, and Salindres, were 
Nabalco’s Gove alumina plant. Bauxite pro- owned and operated by Pechiney Ugine 
duction was about 4.9 million tons in 1978 Kuhlmann (PUK). Pechiney and Alcan Alu- 
and 5.0 million tons in 1979. Alumina pro- minum Ltd. were studying the feasibility of 
duction for 1978 and 1979 was 1.09 and 1.05 testing their H-Plus dual-acid process for 
million tons, respectively. In the fourth producing alumina from clay in a 50,000- to 
quarter of 1979 the Gove plant was modified 100,000-ton-per-year plant. 
to produce sandy instead of floury alumina Greece.—Aluminium de Grece SA, 70% 
and plant capacity was increased to 1.1 owned by PUK, announced plans to in- 
million tons per year. _ crease its annual alumina capacity by 

Brazil.—Bauxite production more than 100,000 metric tons to a total of 600,000 tons 
doubled from 1978 to 1979. The bauxite at a reported cost of $100 million. The 
mined by Mineracéo Rio do Norte (MRN) in additional alumina was to be exported. 

_ the Amazon Basin accounted for a major Mine expansions, announced or in progress, | 
part of the increased output in 1979. MRN’s were reported for Bauxite Parnasse, Eleusis 
first commercial shipments were made from Bauxite, and Elikon Bauxite. . 
the Port of Trombetas in the last quarter of Guinea.—Increased production by three 
1979. The weighted average grade was re- mining companies made Guinea the second 
ported to be 50.17% available Al.O; and largest bauxite producer in the world in 
3.82% reactive SiO.. Production of bauxite 1978-79. The largest producer was Guinea 
was expected to exceed 2 million tons in Bauxite Co. (CBG), jointly owned by the | 
1980 and rise to the mine’s rated capacity of Government of Guinea (49%) and Halco 
3.35 million tons per year by the end of (51%). The latter was a joint venture of 
1982. Santa Patricia Mining Co. (a National Alcoa (27%), Alcan (27%), Martin Marietta 
Bulk Carriers subsidiary) was granted a (20%), PUK (10%), Vereinigte Aluminium- , 
bauxite mining concession in the Oriximina Werke AG (VAW) (10%), and Montecatini | 
area near Trombetas in 1978. Companhia Edison SPA (6%). CBG produced approxi- 
Vale do Rio Doce (CVRD) and Riofinex (a mately 8.1 million tons of bauxite in 1978 

: Rio Tinto Zinc subsidiary) announced they and an estimated 8.7 million tons in 1979 
had deferred development of the Vera Cruz — from its Sangaredi mine in the Boké region. 
bauxite deposits in the Paragominas region. The Dabola mine near Kindia was oper- 
Companhia Mineira de Aluminio (Alco- ated by the Kindia Bauxite Office (OBK), a 

minas) announced in 1979 that it would state-owned development assisted and fi- 
increase its Pogos de Caldas alumina plant nanced by the Soviet Union. Estimated 
capacity by 63,500 tons per year to an _ bauxite production in 1978 was 2.2 million 
annual capacity of 210,000 tons. Alcan Al- tons and in 197 9, 1.9 million tons. All 
uminio do Brasil SA also planned an in- bauxite from this mine was exported to the 
crease in the annual capacity of its Sara- U.S.S.R. | 
menha alumina plant from 91,000 tons to Fria-Kimbo, the third operating bauxite 
120,000 tons. mine, was owned jointly by the Government — 

China, mainland.—A trial shipment of of Guinea (49%) and Frialco (51%). Frialco’s 
16,500 tons of calcined refractory-grade partners included Noranda Mines Ltd. 
bauxite was sent to several U.S. refractory (38.5%), PUK (26.5%), British Aluminium 
companies in early 1979 (a shipment some Co., Ltd. (Baco) (10%), Alusuisse (10%), and 
years earlier had reportedly been unaccept- VAW (5%). The entire mine output, 1.7 
able). The material was apparently foundto million tons in 1978 and 1.8 million tons in 
be satisfactory by industry and orders for 1979, was refined to alumina in the com- 
an additional 30,000 tons of refractory- pany’s Kimbo plant. 
grade bauxite were placed. The Chinese Alusuisse was contracted by Société 
Government was reportedly interested in Guinéo-Arabe D’Alumine et d’Aluminium 
supplying U.S. markets with 100,000 metric (Alugui) to study the feasibility of building 
tons annually, or about 25% of the US. an alumina refinery and reduction plant
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near Boké to process bauxite from the J amaica.—To stimulate bauxite produc- 

Ayékoyé deposits. No firm plans were tion, Jamaica announced in late 1979 a new 

announced by the Alugui group which in- reduced levy which was to be applied to ore 

cludes Guinea (50%) and Libya, Egypt, Ku- production that exceeded a Government- 

wait, Saudi Arabia, and the United Arab determined reference quantity (approxi- 

Emirates. Exploration continued in other mately 85% of each company’s rated min- 

bauxite areas including Dabola, Kindia, ing capacity). 

Gaoual, Pata, and Labé. ~ | In 1977 Jamaica finalized agreements to 

Guyana.—A depressed bauxite and alu- purchase 51% of the mining assets of both 

mina market, the collapse of a conveyor at Kaiser Bauxite Co. and Reynolds Jamaica 

the Linden alumina plant, and a series of Mine Ltd. All bauxite lands held by the two 

labor strikes combined to reduce 1978-79 companies were to be purchased by the 

production below the 1977 output. The Government with a leaseback arrangement, 

: Bauxite Industry Development Co. (Bidco), assuring each company a 40-year supply of 

a state-owned holding company created to bauxite reserves. In September 1978 the 

direct the mining, calcining, and refining Government agreed to purchase 7% of the 

operations at the facilities formerly owned - bauxite and alumina production assets of 

by Alcan and Reynolds Metals subsidiaries, Alcan Jamaica Ltd. All bauxite lands held - 

was reportedly successful in locating new by the company were to be purchased by the 

markets. A 4-year contract to supply alumi- Government. In November 1979 Alcoa Min- 

na to a new Brazilian primary aluminum  erals of Jamaica concluded an agreement to 

plant was signed in 1978. Annual shipments sell the Government a 6% interest in its 

of 88,000 tons were to be made from 1981 to mining and refining assets and 100% of its 

1985. A sales contract was signed in 1979 for mineral lands. The new joint venture was 

. the purchase of 30,000 tons of bauxite by the called Jamalco. Alcan and Alcoa were 

German Democratic Republic. The Guyana granted leases on sufficient bauxite re- 

Government announced in mid-1978 that serves to sustain operations. Agreements 

the U.S.S.R. would conduct a feasibility had not yet been signed by the end of 1979 

study to increase bauxite production by with the two remaining bauxite-alumina 

600,000 tons per year. . | companies, Revere Jamaica Alumina, Ltd., 

Hungary.—Approximately 83% of ‘the and Alumina Partners of Jamaica (Alpart). 

country’s bauxite was produced from under- Alpart is a partnership between Reynolds 

ground mines. The Deaki II mine in the (36.5%), Kaiser (386.5%), and Anaconda 

Bakony Mountains near Nyirad, which (27%). Revere shut down mining and alumi- 

opened late in 1977, continued to produce at na operations in August 1975 after failing to 

a rate of about 200,000 tons per year. Other resolve its differences with the Government | 

new deposits, including Bito II and Feryofo, over the bauxite levy. In the fourth quarter 

were being developed by the state-owned of 1979 Revere was reported to have offered 

Fejer County bauxite mining group in an for sale its mining facility and 200,000-ton- 

attempt to achieve a 3.1- to 3.2-million-ton _per-year alumina plant. 

annual production target by the end of Jamaica was active in developing new 

1980.2 Development of bauxite deposits asso- markets for its share of alumina produc- 

ciated with lignite beds at Nagyegyhaza was __ tion. In 1979, sales contracts were reported- 

delayed by problems encountered in refin- ly signed with Hungary, Algeria, Iraq, and 

ing this ore by the Bayer process. Venezuela for delivery of 150,000 tons of 

Ireland.—Financing arrangements for alumina to each country over various time 

the 800,000-ton-per-year alumina plant at spans. A total of 250,000 tons is to be sold to 

Aughinish Island, County Limerick, were the Soviet Union over a period of 5 years. A 

completed in October 1978 and construction tentative plan was proposed to double the 

work on the plant continued through 1979. capacity of the Jamalco refinery at Wood- 

The plant will be operated by Aughinish _ side to provide alumina to three Norwegian 

Alumina Ltd., owned jointly by affiliates of companies, Norsk Hydro A/S, A/S Ardal og 

Alcan (40%), Billiton B.V. (35%), and Ana- Sunndal Verk (ASV), and Elkem Spigerver- 

conda Aluminum Co. (25%). The plant will ket A/S. Under the plan, the Norwegian 

use bauxite from Guinea and Brazil. Pro- group would acquire an equity interest in 

duction was originally scheduled to beginin J amalco. 

1982, but construction has been delayed due Spain.—Work continued through 1978-79 

to recurring differences between labor and on the 800,000-ton-per-year San Ciprian alu- 

management. mina plant under construction on the
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| northwest coast of Spain. The refinery is U.S.S.R.—PUK was constructing a 1- 
_adjacent to a new reduction plant which million-ton-per-year alumina plant for the — 
began operation in 1979. The complex is Government near Odessa on the Black Sea. 
operated by Alumina Espajiola, SA, acom- The plant will use imported bauxite and 
pany owned by Aluminio de Galicia, SA was expected to be in operation in 1980. 
(45%), and Empresa National del Aluminio, Facilities to produce alumina from non- 
SA (55%). Alean Aluminium Ltd. holds a bauxite materials reportedly accounted for 
26.4% interest in the latter company. When an estimated 21% of the alumina produc- 
the alumina plant reaches its designed out- tion in the U.S.S.R. in 1978.5 
put capacity in 1980, it will consume annu- Venezuela.—A significant expansion in | 
ally 1.6 million tons of bauxite supplied 1978-79 of Venezuela’s primary aluminum 
principally from Boké, Guinea. The facility capacity resulted in sharply increased de- 
was planned to permit enlargement to 1.6- mand for alumina. Late in 197 7, the state- 
million-ton capacity in the future. At rated owned Corporatién Venezolana de Guayana 
capacity production, Spain’s five aluminum (CVG) announced the formation of Inter- 
smelters (including the new San Ciprian americana de Alamina, CA (Interalumina) 
smelter), require about 800,000 tons of alu- to build and operate a 1.1-million-ton-per- 
mina annually, the designed output capaci- year alumina plant at Ciudad Guayana on 
ty of the San Ciprian refinery. Thus, Spain the Orinoco River. In 1979 the new com- 
could become self-sufficient in alumina pany was restructured, reducing the num- 

- production.‘ ber of partners from three to two, with CVG 
Suriname.—Two companies, Billiton Mij. holding 89% and Alusuisse 11%. 

Suriname (a Royal-Dutch Shell subsidiary) The 1976 discovery of bauxite at Los 
and Suriname Aluminum Co. (Suralco, an Pijiguaos led CVG to create a second com- 
Alcoa subsidiary), operated mines in the pany, CVG Bauxita Venezolana (Bauxivén), 
northeast region. All of Suriname’s alumina to study and develop the ore deposits. Alus- a 
was produced at Suralco’s plant at Para- uisse was contracted to complete the initial 
nam, using bauxite supplied both by Sural- prospecting and feasibility study, which was | 
co and, under a tolling agreement, by Billi- concluded by the end of 1979 after comple- | 
ton. : tion of 21,000 meters of drilling. The initial 

In West Suriname, bauxite deposits inthe proven ore reserve figures were reported to 
‘Bakhuys Mountains were jointly explored be 200 million tons of bauxite containing 
by Reynolds Suriname Mines (a Reynolds over 49% Al.O; and less than 8% SiO... | 
Metals Co. subsidiary) and the Suriname Potential resources were estimated to be in 
Government during the period 1971-74. _ excess of 500 million tons. Bauxite transpor- 
After Reynolds sold its interest in the proj- tation from the mine to the alumina plant | 
ect to the Government in 1975, Suriname at Ciudad Guayana would involve the use of . 
proceeded to develop the 280-million-ton overland and barge systems for the 775- 
deposit through its now wholly owned com-_ kilometer distance. The new Interalumina 
pany, Grassalco. A 72-kilometer railroad plant will be supplied with imported baux- 
was to be completed in 1980, connecting the ite when it begins production in 1982. If 
Bakhuys mine site with a Corantijn River proved economically feasible, bauxite mined 
port at Apoera. Overall plans for West at Los Pijiguaos would gradually replace 
Surindme included the 500-megawatt Ka- the imported ore. 
balebo Hydroelectric Project which would Yugoslavia.—Two new alumina plants 
eventually provide power for an alumina came onstream in the second half of 1978, 
refinery and an aluminum plant. and production was gradually increased 

United Kingdom.—Baco, announced through 1979. The Jadral plant at Obrovac 
plans to increase by 10% the capacity ofits in Croatia was expected to reach its rated 
Burntisland, Scotland, alumina plant. This annual capacity of 300,000 tons by 1981. The 
would raise the capacity of Britain’s only Energoinvest plant at Birac near Zvornik, 
alumina producer from 130,000 tons to Bosnia-Herzegovina, had a 600,000-ton-per- 
143,000 tons per year by 1979. The entire year capacity at the end of 1979. The Titog- 
output of the facility was used for the rad refinery was being enlarged from a 1978 
production of alumina-based chemicals annual capacity of 500,000 tons of alumina 
rather than for metal production. In the to 1 million tons by 1980, and a goal of 1.5 
third quarter of 1978, Reynolds Metals Co. million tons by 1985 was established.® 
sold its 48% equity interest in Baco. :
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Table 18.—Bauxite: World production by country . 

(Thousand metric tons) 

a 

| Continent andcountry 1976 1977 1978” 1979° 
i
 

North America and Caribbean Islands: 
| 

Dominican Republic? ?__________--.-----~------- 517 583 568 570 

Hait® $$ ________---_------------------ 660 _ 588 580 530 

Jamaicat _._~_______.----~---------+-------- 10,312 11,483 ~— 11,736 511,574 

United States?___._._._____-__-__-------------- 1,989 2,013 1,669 51,821 

South America: 
Brazil ® ~~ > ee 827 1,120 1,160 2,400 

Guyana® ! ___________--~----------------- 2,686 2,731 2,400 2,400 

Suriname__________.1_--~---~---~---------- 4,587 4,856 5,025 5,000 

Europe: “ 
France?__§ -»__/ ___ _______-----+----~----------- 2,330 2,059 1,990 2,000 

Germany, Federal Republic of ____~--------+------- (8) (8) (8) (8) 

Greeee _________~----------------------- 2,551 2,984 2,630 52,915 

Hungary ____________-------------------- 2,918 2,949 2,899 3,000 

Italy___._____---------------------------- 24 35 24 20 

Romania ____________--_------------------- *680 702 708 708 

Spain __ ___-_-__------------------------- 13 5 &5 10 

USS.RBE® 9 4,500 4,600 4,600 4,600 

- Yugoslavia_____-.__-_-_-_-----~-------------- 2,033 2,044 2,566 53,012 

Africa: 
Ghana___ ________--~-------------------- T2712 244 328 300 

Guinea _______________---~-----+--~-------- _ 11,316 11,300 12,000 12,500 

Mozambique ____.__------~-~-------------- 2 __ _- __ 

Rhodesia, Southern® ____________-------------- 2 2 __ _- 

Sierra Leone_____._______~------------+----- T651 745 °716 720 

Asia: . 

China, mainland ______~_~~-~----+---------- 1,000 1,200 1,400 1,500 

India __ -____-______~_~--~---------+-+------ 1,448 1,511 1,653 ~ 1,600 

Indonesia. ___. -________-~-_------~---~-~+---—---- 940 1,301 1,008 1,000 

Malaysia ________-_-_--_---------------~--- 660 616 615 700 

Pakistan __.. __ ______-_-_-~--~------------------ (ne (°) 2 1 

Turkey ~. __ ____--_---_-+~---------------- 461 667 454 - 850 

Oceania: Australia __ = ____-_-_---------~--------- 24,084 26,086 24,293 527,583 

— Total. -_- eee - ¥77,463 82,374 81,029 86,814 
ren 

€Rstimate. Preliminary. ‘Revised. 

' 1 Dry bauxite equivalent of crude ore. 

2Shipments. 
. 

3Dry bauxite equivalent of ore processed by drying plant. ; 

4Baurite processed for conversion to alumina in Jamaica plus exports of kiln-dried ore. 

>Reported figure. . . 

17 Eetinated dry bauxite equivalent of crude ore, calculated from reported crude ore, assuming a moisture content of 

2%. 

7Includes bauxite identified as “usable for fabrication of alumina” as follows, in thousand metric tons: 1976—2,250; 

1977—1,966; 1978—1,875; 1979—(estimate) 1,990. 
SLess than 1/2 unit. 
In addition to the bauxite reported in the body of the table, the U.S.S.R. produces nepheline syenite concentrate and 

alunite ore as sources of aluminum. Estimated nepheline syenite production was as follows, in thousand metric tons: 

1976—2,400; 1977-2,500; 1978—2,500; 1979—2,500, and estimated alunite ore production was as follows, in thousand 

metric tons: 1976—600; 1977—600; 1978-600; 1979-600. Nepheline syenite concentrate grades 25% to 30% alumina and 

alunite ore grades 16% to 18% alumina; these commodities may be converted to their bauxite equivalent by using factors 

of 1 ton of nepheline syenite concentrate equals 0.55 ton of bauxite and 1 ton of alunite equals 0.34 ton of bauxite.
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Table 19.—Alumina: World production! by country 

(Thousand metric tons) 

ee 
Continent and country” 1976 1977 1978” 1979° 

North America: 
Canada _________ ~~~ F490 1,061 1,054 900 
Jamaica____ ~~ = 1,621 2,036 2,142 32,074 
United States®______________ ee 5,800 6,030 5,960 . 6,450 

South America: 
Brazil _____________-~-~.~_ ~~ LL 303 372 390 410 
Guyana* ______ 281 271 250 200 
Suriname___________~--.-__~ 1,162 1,215 1,316 1,250 

Europe: . 
’ Czechoslovakia®______.9 ~~~ 90 95 100: 100 
France _____~____~--~~~ LLL - 1,020 1,081 1,056 31,075 
German Democratic Republic _~._-9_-9§_§_§_-§_-§___________ 44 39 38 36 
Germany, Federal Republic of _..§_-§$_-§_-$_____________ 1,333 1,454 1,410 1,400 
Greece ____ LL 450 - AT4 482 3495 
Hungary _________ ~~ ~~~ Le *732 783 182 800 
Italy. ~--~-____ LLL 750 792 809 810 
Romania®____§_§_-_____ 7425 442 449 500 
United Kingdom _________§___ 96 99 94 100 
U.SS.R& 2,500 2,600 2,600 2,600 

- Yugoslavia___§ = 455 499 494 900 
Africa: Guinea_________~_~___ ~~~ 560 562 ~ 610 660 
Asia: . 

China: 
Mainland®__________§_______ F400 500 600 650 
Taiwan 5 48 51 51 60 

India ~-________~ LL ~~ 442 €390 480 450 
Japan ___ === 1,411 1,785 1,524 1,500 
Turkey _-__~_~_~~ LL 139 “170 “85 140 

. Oceania: Australia __~_~__~~2 ~~~ 6,206 6,659 6,776 37,416 

Total__.- ~~~ LL 26,758 29,460 29,552 30,976 
eee 

“Estimate. Preliminary. ‘Revised. 
Figures presented generally represent calcined alumina; exceptions are noted individually. 
7In addition to the countries listed, Austria produces alumina (fused aluminum oxide), but output is entirely for 

abrasives production. Output totaled 28,223 metric tons in 1973; production data subsequent to 1973 are not available. 
3Reported figure. 
*Calcined alumina plus calcined alumina equivalent of alumina hydrate. . 

Table 20.—World annual alumina capacity 

(Thousand metric tons, yearend) 

ee ee 
Country 1976 1977 1978 1979 

North America: 
Canada ___________________ ~~ 1,225 T1,225 1,225 1,225 
Jamaica_______ ~~~ ee 3,053 3,053 2,824 2,824 
United States __________ LLL 7,080. 7,140 7,208 7,208 

South America: 
Brazil _-_-_-________. ~______ Le 390 390 _ 4380 460 
Guyana___________~_~-~ =e 354 354 354 354 
Suriname. _______§_9_____~ 1,350 1,350 1,350 1,350 

Europe: 
Czechoslovakia ___________~_____~__________e 100 100 100 100 
France _________~~~~-~~~-~ 1,306 1,306 1,320 1,320 
German Democratic Republic ___________________ . 65 65 65 65 
Germany, Federal Republic of _. $$. _-__________ 1,729 1,729 1,729 1,729 
Greece ________________~ ~~~ 500 500 500 500 
Hungary __________--~_--~-~~~_~_~____ 772 790 790 817 
Italy___________---~ ~~~ 920 920 ; 920 920 
Romania _____________~_~_~~_ ee 500 500 540 540 
United Kingdom _________~_____~ Le 125 130 130 138 
USS.R& Le 3,175 3,400 3,400 3,400 
Yugoslavia_____.____~_____ ~~ 620 620 1,560 1,600 

Africa: Guinea___§ $$ _-§_-- -§ 5 2 5 eee 700 700 700 700 
Asia: 

China: 
Mainland®_______-§ >» 5 5 eee ee eee T450 ™500 600 650 
Taiwan_____~__._~_~ 75 140 140 140 

India ______________ LL 679 682 675 675 
Japan —______~__~__ ~~ 2,634 2,634 2,614 2,614 
Turkey ___________~~___~_ 200 200 200 200 

Oceania: Australia ~~ $9 ~§ $25 5 5 ee ee ee 6,740 6,836 7,044 7,044 

Total_____________~-~-_~~~___ ee 34,741 35,263 36,418 36,573 
eee 

“Estimate. “Revised.
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TECHNOLOGY | | oo 

The Federal Bureau of Mines continued The second and third tasks of a three- : 

its research program on the recovery of part, $1.6 million contract awarded by the 

alumina from clay, anorthosite, and other Bureau to Kaiser Engineers in 1976 were 
raw materials abundant in the United completed. The third task was for the de- 
States. The most promising technologies for sign of a 25-ton-per-day alumina pilot plant = 

extracting alumina were being tested and based on the most promising process as 

developed in miniplants at the Bureaus geterymined from the second task of the — 
Boulder City (Nev.) Engineering Laborato- contract 
ry. Additional research in support of this A t t ded by the Bureau to th 

effort was being conducted at other Bureau contract, awarded by the ureau ome 
research centers. The miniplant program Colorado School of Mines Research Insti- 

was initiated to evaluate the various pro- ‘te for a study on the environmental : 

cesses on a comparative basis and to obtain factors involved in metallurgical processing 
cost and engineering data for the design utilizing domestic resources in the produc- 

and possible operation of a large-scale dem- _ tion of alumina was completed. | 

onstration plant. Five companies were par- ————-_— | : mo . 

| ticipating with the Bureau in the mini- ‘Physical scientist, Section of Nonferrous Metals. 

plant project on a cooperative cost-sharing Oe cecine "Bauxite Vian Develonments in , 

asis. In 1979 the major emphasis of the Hungary. V. 138, No. 1, January 1978, p. 11. : | 

miniplant project was on the hydrochloric ~Metal Bulletin Monthly. No. 111, March 1980, PP. 273) : 

acid process for recovering alumina from , ‘Strishkov, V. V. Mineral Industries of the U.S.S.K. 

clay. Test runs of several sections of this Morne Beonenice Of Alumeaium, First Edition. Roskill 
| miniplant were completed. Information Service Ltd., August 1979, p.29. .



Beryllium | 
ee -. By Benjamin Petkof: | oe 

- During 1978 and 1979 low-grade bertran- mineral supply. Only a minor quantity of 
dite ore, mined in Utah, was the only beryl was produced domestically. Consump- 
commercial source of industrial quantities tion and imports of beryllium ore increased, of domestic beryllium minerals and was a and exports of beryllium materials decreas- significant fraction of the world beryllium ed. _ | 

a ~ +.» able 1.—Salient beryllium mineral statistics : : 
BE : 1975 1976 1977 —- 1978 1979 
United States: 

Beryllium mineral concentrates: 
Shipped from mines! _______________ short tons__ W W W Ww ‘WwW Imports.___.__________-____________do.___ 1,479 1,058 746 1,031 —-:1,087 Consumption’_______________________ do____ 4,850 3,740 4,165 5,916 9,518 Price, approximate, per unit BeO, imported 

cobbed beryl at port ofexportation______________ $32 $36 $40 $43 $47 Yearend stocks'____________________ short tons_ _ 3,546 3,957 3,557 1,846 835 World production of beryl___________________do.___ 3,290 72,558 72,748 3,094 3,082. 

"Revised. W Withheld to avoid disclosing company proprietary data. 
1Includes bertrandite ore, which was calculated as equivalent to beryl containing 11% BeO. 

Legislation and Government Pro- years. 
grams.—Strategic stockpile goals issued on The Occupational Safety and Health Ad- 
October 1, 1976 by the Federal Prepared- ministration (OSHA), U.S. Department of 
ness Agency of the General Services Admin- Labor, did not finalize its proposed berylli- 
istration remained unchanged during 1978- um occupational and health standards, as 
79. No beryllium materials were released published in the Federal Register, October 
from the strategic stockpiles during both 17 , 1975. 

DOMESTIC PRODUCTION —C 

Brush Wellman, Inc. (Brush) was the only facility to process bertrandite ore. 
major commercial domestic producer of be- Kawecki-Berylco Industries, Inc. (KBD) be- ryllium concentrates in 1978-79. Brush came a wholly owned subsidiary of the mined low-grade bertrandite ore at its Spor Cabot Corp. in May 1978. KBI produced Mountain, Utah, operation for processing beryllium metal, alloys, and oxide at its into beryllium hydroxide. Reported produc- plants in Hazleton and Reading, Pa., from tion of beryl was minor in both years. imported ore that was converted to berylli- Brush converted its ore to beryllium hy- um hydroxide. In 1979, KBI announced that droxide at a facility north of Delta, Utah, effective October 1, 1979, the company and shipped the hydroxide to its Elmore, would produce only beryllium-copper alloy Ohio, facility and elsewhere for conversion and cease the production of beryllium met- into various beryllium products. Brush also _ al. 
had the capability to convert imported beryl Domestic production of beryllium metal, to beryllium hydroxide at Delta, Utah. In beryllium oxide, and beryllium-copper mas- 
October 1979, Brush announced plans to ter alloy in 1978-79 increased over that of increase the capacity of its Delta, Utah, 1977. 111
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| ‘CONSUMPTION AND USES 

In 1978-79 the domestic beryllium indus- to provide reliability and long service life. 

try consumed beryllium ore equivalent to Beryllium oxide (beryllia) ceramics were 

5,916 and 9,518 tons of beryl, respectively, used in lasers, microwave tubes, and semi- 

containing a nominal 11% BeO. conductors, primarily for heat dissipation. 

Products utilizing beryllium-copper alloys Beryllia was used also as a substrate in 

accounted for the greatest quantity of beryl- various electronic devices and equipment. 

lium consumption. These alloys were used Beryllium metal, with its high stiffness- 

by the business machine, appliance, trans- to-weight ratio and excellent thermal pro- 

portation, and communications industries. perties, was used in items such as inertial 

Beryllium-copper alloys were also widely navigation systems, satellite structures, 

used in electrical and electronic systems space optics, nuclear devices, and military 

for connectors, sockets, switches, and aircraft brakes. 

temperature- and pressure-sensing devices | 

| STOCKS | 

Consumer stocks of beryllium minerals end stocks reflected increased beryllium 

containing 11% BeO totaled 1,346 tons at mineral consumption and the low quantity 

- yearend 1978, and 835 tons at yearend 1979. of beryllium mineral imports. 

The drawdown of beryllium mineral year- 

: PRICES AND SPECIFICATIONS | 

From January 1978 to the end of August $3.40 per pound; beryllium-copper in rod, 

1978, Metals Week quoted the price of bar and wire, $4.79 per pound; beryllium- 

imported beryl at $40 to $42 per short ton copper in strip, $4.77 per pound; beryllium- 

unit of contained BeO. For the remainder of aluminum alloy ingot (100,000 pound lots), 

1978, imported beryl was quoted at $45 to $83 per pound; and beryllium oxide powder, 

$50 per short ton unit. At the beginning of $26 per pound. All beryllium metal quota- 

1979, beryl ore price went to $50 to $53 per tions were for 97 %-purity metal. 

short ton unit and remained at that level At the end of 1979, the price quotations 

throughout 1979. for vacuum-cast ingot, metal beads and 

At yearend 1978, the American Metal powder, and oxide remained unchanged. 

Market quoted the following prices for be- Other beryllium categories were as follows: 

ryllium materials: Vacuum-cast ingot, $120 Beryllium-copper master alloy, $72.50 per 

per pound; metal beads (1,000-pound lots), pound of contained beryllium; beryllium- 

$93 per pound; metal powder (5,000-pound copper rod, bar and wire, $5.56 per pound; 

lots), $103 per pound; beryllium-copper mas- beryllium-copper strip, $5.54 per pound; 

ter alloy, $67 per pound of contained berylli- beryllium-aluminum alloy, $98 per pound. 

um; beryllium-copper casting alloy, $2.75 to 

| . FOREIGN TRADE 

Although the quantity of wrought and ed material rose from $399 per ton in 1977, 

unwrought beryllium alloys and waste and to $404 per ton in 1978, and $471 per ton in 

scrap exports declined in 1978-79, the annu- 1979. In addition, 1,455 pounds of wrought, 

al average value of exports increased, indi- unwrought and waste and scrap beryllium 

cating that greater quantities of finished metal valued at $11,226 was imported from 

forms of beryllium metal and alloy were Mexico and France in 1978, and 2,107 

exported. pounds valued at $9,182 from Canada and 

Beryl was the only beryllium mineral ore the United Kingdom in 1979. 

imported. The average value of the import-
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Table 2.—U.S. exports of beryllium alloys, wrought or unwrought, and waste and scrap’ 

| | | | 1977 1978 1979 

Country ~ Quantity Value Quantity Value Quantity Value 

(pounds) Sivjs) (Pounds) re) (pounds) ands) 
Argentina _____________________-___- 967 $21 2 $2 —s-.291 $8 : 
Australia ~~ 2 Le 797 3 2,271 2 __ _- 
Belgium-Luxembourg _____—___._______-- 549 5 88 1 112 66 
Canada _______________________ 44,472 28. 3,400 245 10,698 211 
Ecuador___§_§—~§_~___~__~_ ~~ ~~ Le — __ . 800 1 — _— 
El Salvador_______~____~~ ~___~~ _____ _— — 33,534 6 — _- 
French West Indies__ _-§____./__..~.___-~__- __ __ 400 i _- _- 
Finland ____§_ 2 ~~~ ~~~ ~ Le 5 5 4 3 86 19 
France _______.________-.-______-__- 13,414 571 5,471 590 —- 17,370 1,635 | 
Germany, Federal Republic of _..__________- 855 «65 8,013 169 1,022 195 
Hong Kong __~___-__~--—-~~--~--~-~-~--~- __ __ 1,161 3 2,200 1l 
India__ ~~ ee — _— 169 4 253 8 
Israel ~- LLe 3 2 491 4 ee — 
Italy __ ~~ ---__-__-~_ +--+ 56 1 150 7 249 6 
Jamaica. __~ ~~ Le 832 4 _— __ — _— 
Japan ~~ ee 84,410 624 3,305 244 4,691 397 
Mexico ____ ~~~ LL 4,000 9 3,128 19 326 21 
Netherlands ______~~.~~__~_~_~___ ~~ Le 1,356 38 207 56 1,057 40 
New Zealand____ $$ ~~ ~~ LL _— __ __ _— 65 1 
Norway ___-.~_______~____ ~~~ _— __ _— __ ~ 192 2 
Singapore. ____ = ~~~ ~~ ee ae _— 222 1 1,367 | 6 
Switzerland ______~_____~ ~____~__ 30 11 1,570 41 3,939 50 
Taiwan __________________ ee __ _ 3,696 9 4,000 15 
United Kingdom ________ 5 ee 7,912 521 «18,597 577 23,915 «999 
Venezuela __ ~~~ ee a. _- -- = 319 1 
Other _-____ 847 3 a _ ae 

Total _.__~ 2 LL 160,505 1,911 81,679 1,985 72,152 3,686 

1Consisting of beryllium lumps, single crystals, powder; beryllium-base alloy powder; beryllium rods, sheets, and wire. 

Table 3.—U.S. imports for consumption of beryl, by customs district and country 

| 1977 1978 1979 

- Customs district and country Quantity Value Quantity Value Quantity Value 
. (short (thou- (short (thou- (short (thou- 

. tons) sands) tons) sands) tons) sands) 

Philadelphia district: : | 
Argentina __________-_~~-~-------- . 66 $22 | __ a a. 
Australia ___ ~~ ~~~ ~~ ee 15 _ 3 _. — . ne 
Brazil _-__ ~~~. ~~~ + 370 162 - 287 $114 187 $94 
China, People’s Republic of __...________- a — — _.. 265 .. 115 
India. _ Le _~ _ 553 211 _ _— 
Rwanda_______ ~~ __ _— — __ 110 77 
South Africa, Republic of ___._._______-__- 32 12 _— __ 21 8 
Spain ___________________ 9 4 __ __ __ __ 

Total _________~~-----~-~------- 492 203 790 325 583 294 

Los Angeles district: 
Argentina ___________~___~-_-~~--~-+ 111 38 69 24 84 40 
Brazil _________________________ Le 99 42 144 58 331 141 
Mozambique ______.-____--~--_--~--~- 22 6 _- a 22 6 
Rwanda_______~~__ ~~~ ~~-__- 22 9 _- — _- __ 
South Africa, Republic of _.__._.-__.____-_ _— _- 28 10 17 7 

Total. _-_____-______ ee 254 95 241 92 454 194 

Grandtotal__..________-___--___ 6 298 1,031 417 41,037 488 

WORLD REVIEW 

World beryl production remained low in producer of commercial beryllium minerals 
1978-79 in response to limited industrial by mining and processing bertrandite ore in 
requirements for beryllium products. Ar- Utah. The U.S.S.R. and the United States 
gentina, Brazil, and the U.S.S.R. were the were the major consumers of beryllium 

major world beryl producers. The United concentrates. 
States retained its position as a significant :
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| | Table 4.—Beryl: World production, by country? 
Oo (Short tons) 

Country 1976 1977 . 1978 1979” 

Argentina_________~__-__--~----_~_---~----~ ~~ 123 182 219 200 
Brazil _-_- ~~~ - eee 406 496 815 800 
Madagascar____ ________-__-~--_-~~__---__-+--- 19 “15 12 11 
Mozambique _________—~--_-_---_-_~_ eee ~ - (%) NA NA oO 

-  Nepal®__~__ 1 1 (7) __ 
Rhodesia, Southern® _~________§_____________ ee 70 70 50 50 
Rwanda ____________-~_-~__~_~_~__ 51 61 64 21 
South Africa, Republic of. __~»__~ ~~» »§ ee 3 3 4 _- 
Uganda®______ Lee |. 60: - 50 - NA _- 
USSR® ee 1,820 1,870 1,930 2,000 
United States* _____._______--___--__--___---- WwW Ww WwW Ww 

Total... ee T2553 2,748 3,094 3,082 

. 4 Estimate. » PPreliminary. ‘Revised. NA Not available. W. Withheld to avoid disclosing. company proprietary 
ata. oe a 7 — ae ne 
1In addition to the countries listed, Bolivia and the Territory of South-West Africa (Namibia) may also have produced’: 

beryl, but available.information is inadequate to formulate reliable estimates of output levels.. _- Se Dobe 
Less than 1/2 unit. . . . . ew 
3Fiscal year ending in July of year stated. . a pe 
*Primarily bertrandite ore. - a ~ aE 

—_ ‘TECHNOLOGY —_ i essi—i‘aisssSS 

Hazards associated with milling, sawing, described* a 

_ welding, and brazing of beryllium-copper ._ Beryllium-nickel alloy was considered for © 
alloys were evaluated experimentally. The the fabrication of connectors that function: : 
study concluded that. beryllium-copper al- above the range of 150°F to 300°F, the limit: 
loys should be treated as toxic materials of conventional connectors, because of ‘its. - | 

and air samples should be taken for each high yield strength and high resistence to 
| fabrication method to determine worker _ stress relaxation above 300°F.’ 

exposure and effectiveness of workplace A-brief article described the characteris- 
controls.” | tics and uses of beryllium- nickel alloy.® 

An experimental program was conducted —— Specific uses for beryllium-copper alloys | 
to develop a material-process combina- were discussed along with some description _ 
tion that would produce a high-quality of the required alloy treatment.® eas 
beryllium-titanium composite. The result- © The toxic effect of beryllium on potatoes 
ing composite had a proportional limit and oats was measured when grown in a 
equal to or greater than 40,000 pounds per beryllium-contained acid soil. The uptake 
square inch, an elastic modulus of 28 mil- of beryllium by the plants was also mea- . 
lion pounds per square inch, and a density sured.’° | eae 
of 3.32 grams per cubic centimeter.° ——__—__——_ ae 

Scientific literature was reviewed to as- physical scientist, Section of Nonferrous Metals:  __ 
: : : nn, T. J. Evaluation of the Hazard Associated’ with 

sess the biological and environmental ef- Fabricating Beryllium-Copper Alloys. Lawrence Liver- 
fects of beryllium. The review included a more Lab., Univ. Calif., Livermore, Calif. UCRL-52258, 

eneral summary and discussion of berylli- Ma¥.°:197% 49 pp. g' ry ry Keith, G. H. Beryllium-Titanium Materials Optimiz- 
um topics such as physical and chemical ation Program. U.S. Navy Dept., Naval Air Systems 
properties; occurrence, synthesis and use; ©ommand, Mar. 17, 1978, 8 pp. : 

. ? ? . : r. *Drury, J. S., C. R. Shriner, E. B. Lewis, E. Towill, and A. 
analytical methodology; biological aspects S. Hammons. Reviews of the Environmental Effects of 
* . : : ollutants: VI. Beryllium... Information Center Complex, 
m micro-or, ganisms, plants, an imals, and Information Division, Oak Ridge National Laboratory, ‘: 
humans; distribution, mobility, and persist- Oak Ridge, Tenn., May 1978, 198 pp. er 

* : . Wetmore, W. C. Proposed Standard Threatens Berylli- 
ence in the environment, assessment of um. Aviation Week and Space Technol., v. 108, No.:18, 
present and potential health and environ- May 1, 1978, pp. 44-45. cs -_ 
mental hazards; and standards and govern- ‘Newton, R. C. J., and D. G. Frey. Power 

ae . . ] Hybridization—Key to Reducing Avionics Power Supply 
mental regulations. The review cited a large Weight and Volume. IEEE, Proc. Nat. Aerospace. Electron 
number of references.* | Cont, Dayton, Ohio, May 15-17, 1979, v. 2, pp. 698-708. 

. uhn, J. B. Connectors for Performance above 300°F. 
The beryllium standards proposed by  Insul. Circuits, v. 25, No. 6, June 1979, pp. 19-21. 

OSHA and their impact on some end uses SLe Ceri, B. H. Beryllium Nickel Strip Gets Better With 
were discussed.5 Age. Iron Age, v. 221, No. 21, May 22, 1978, pp. 84-85. . 

, 7 . ®Wikle, K. G. Combating Wear With Beryllium Copper. 
The use of beryllium oxide and other Metal Prog., v. 113, No. 6, June 1976, pp. 61-64. - fects on 

. ohn, H. L., and G. Seekamp. Beryllium Effects on 
substrates for mounting power COMPO potatoes and Oais in Acid Soil. Water Air Soil Pollution, v. 
nents such as transistors and diodes was 11, No. 3, April 1979, pp. 319-322.



Oo Bismuth a 
By James F. Carlin, Jr.,1 and Robert J. Bascle: | 

| Domestic consumption of bismuth was 2.5 Legislation and Government Pro- | million pounds in 1978 and 2.7 million grams.—Throughout 1978 and 1979, Gov- 
pounds in 1979 compared with 2.4 million ernment stocks remained at 2,081,298 
pounds in 1977. Imports increased in 1978 pounds, including 567,186 pounds in the 
because of greater domestic consumption national stockpile and 1,514,112 pounds in - and lower production. Exports in 1979 were the supplemental stockpile. The stockpile , | over four times those of 1978, while imports _ goal of 771,000 pounds for bismuth remain- 
declined by 18% because of higher domestic ed unchanged, and no action was taken to | production. The domestic producer price for dispose of the 1,310,298 pounds of excess. 
refined bismuth fell from $4.50 per pound to Federal income tax laws provided a per- 

_. $2.50 per pound in 1978, but by yearend centage depletion allowance of 22% for | 1979 was $3 per pound. World bismuth mine domestic production and 14% for U.S. com- | _ production was 9.7 million pounds in 1978 | panies producing from foreign sources. | : but fell to 9.4 million pounds in 1979. : : . 

Oo a _ Table 1.—Salient bismuth statistics | | 
| Co (Pounds) . 

oo = 1975 1976 1977 ~~*:1978 1979 ee 
United States: 

sO : ‘Consumption -_____-___________-_ 1,406,021 2,410,584 2,879,685 —-2,511,876 2,727,153 | Exportss__-___.. = 128,893 68,488 95,334 96,346 427,809 Imports, general ___________________ 1,881,178 2,828,051 «-2,013,388-—«2,657°763 2,167,278 Price: New York, average per pound (ton lots) _ $7.72 $7.50 ~ $6.01 $3.38 ~ $3.01 Consumer stocks, Dec. 31: __.___________ 451,250 483,810 436,092 781,868 629,741 World: Production? _________-_________ 8,776,000 8,786,000 _"9,868,000 — 9,745,000 9,422,000 
"Revised. | . 7 ‘Includes bismuth, bismuth alloys, and waste and scrap. 
Excludes the United States. 

DOMESTIC PRODUCTION | 

| Bismuth was produced almost entirely and Smelting Co., Franklin Park, Ill., re- from the treatment of lead ores and bullion covered a small: quantity of bismuth by of both foreign and domestic origin. A single recycling scrap material. Refinery produc- primary refinery operated by ASARCO In- tion statistics are withheld to avoid dis- corporated at Omaha, Nebr., accounted for closing company proprietary data. 
all primary production. United Refining 

CONSUMPTION AND USES 

A significant increase in bismuth usage in continued strong economy, especially in the 
the metallurgical additive category from various specialized end uses for which mal- 1978 to 1979 was largely attributed to a leable iron castings find application. 

115
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Table 2.—Bismuth metal consumed in the United States, by use | 

(Pounds) 

a 
OT ng 

co Use . 1977 1978 1979 

Fusible alloys ____ -_ --- ----------------------------7-7-7-7- 611,219 ~ 836,021 721,043 

Metallurgical additives ___._----------------------------- . 461,573 | 485,284 703,770 

Other alloys..______-_-_----------------------------- 18,617 21,774 22,029 
Pharmaceuticals! __________--------------------------- 1,274,510 1,149,683 1,248,656 

Experimental uses __ __ - _- -~-~-------------------------7- 601 558 3,153 

Other uses_________--------_---------------+--------- 13,115 18,556 28,502 

Total... eee eee 2,879,685 2,511,876 2,727,158 
a 

Includes industrial and laboratory chemicals and cosmetics. 

| | | STOCKS 

From the beginning of 1978 to the end of ally rose, paralleling the general softness in 

1979, consumer stocks fluctuated but gener- the price of bismuth during this period. _ , 

7 PRICES | 

| In 1978, ASARCO held its price for bis- price, ASARCO raised its price to $4 per | 

muth at $4.50 per pound through February. pound. The market price fell during the 

In response to weak demand, the company ensuing weeks, and ASARCO cut its price to 

lowered the price to $3.50 in March, $3 in | $3.50 per pound on June 20. Scant consumer 

July, and $2.50 in November. Dealer quota- demand continued to weaken the market 

tions started the year at $2.70 to $2.80 per price and on July 24 ASARCO lowered the 

pound and ended the year at $1.72 to $1.84 price to $3 per pound and held it there for 

per pound. — | the rest of the year. Dealer quotations 

In 1979, ASARCO maintained its price at started the year at $1.72 to $1.84, peaked at 

$2.50 per pound through early May. At that $4.25 to $4.50 in May, and ended the year at 

| time, in response to a rising dealer market $2.50 to $2.60 per pound. | a 

FOREIGN TRADE . 

The large increases in exports of bismuth Most Favored Nation (Non-MFN) statuses. 

in all forms to the Netherlands and the Effective January 1, 1980, the rates were 

United Kingdom in 1979 were attributed to unwrought metal (No. 632.10), free (MF'N) 

a heavy demand from Eastern European and 7.5% ad valorem (Non-MFN), alloys 

countries in the second quarter of that year. (No. 632.66), 8.6% ad valorem (MFN) and 

The imports of metallic bismuth were 45% ad valorem (Non-MFN); compounds 

mainly from Mexico, the Federal Republic (Nos. 418.00 and 423.80), 13.1% ad valorem 

of Germany, the United Kingdom, Japan, (MFN) and 35% ad valorem (Non-MFN). 

Belgium-Luxembourg, and Peru in 1978. In Effective January 1, 1987, the rates for 

1979, Peru became the major supplier and MEN status change to unwrought metal, 

the Republic of Korea became a significant free; alloys, 5.5% ad valorem; compounds, 

source. 1% ad valorem. Tariff rates were published 

The United States established new tariff in Tariff Schedules of the United States 

rates for bismuth, with different rates set Annotated (1980). 

for Most Favored Nation (MFN) and Non-
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Table 3.—U.S. exports of bismuth alloys, waste and scrap, by country | 

. - — (Pounds, gross weight) | | ee a 

| 7 | 1977 1978 1979 

. | Country Quantity Value Quantity Value Quantity Value Gena how RRS how; Gomasy ha 
Argentina _________________-____-_-_- 1,079 $1 «8850 i«$HGCS—“‘<‘i OT CAT 
Belgium-Luxembourg ___________-__—--_- 4,247 17 8,515 5 _ _— 
Brazil ________________-_________-_- __ __ 627 12 2,604 7 
Canada _____________.-___________-__ 17,648 181 22,927 135 18,858 (224 
France __________~_______~~~__~-+--~- —_ __ _— _— ' 550 11 
Germany, Federal Republic of _____________- 390 3 2,168 39 6,095 14 
India__________ ~~~ ee 9,686 106 1,060 - 1 4,446 | 16 
Iran ___ ee ee i _- 734 202<C _— 
Israel _-.__ ~~ ee eee 200 1 — _-— 1,202 9 
Japan _______.~________________-_- 425 8 31,758 136 5,414 39 
Korea, Republic of _________.._-_-----+-+-- _— a _—_ — 3,212 24 
Mexico ____________ ee __ — 3,375 3 304 2 

| Netherlands _______._________________ 47,479 247 84 1 329,340 906 
Singapore. __—_______:_.-_._-___--+--- 1,141 7 5,741 20 3,146 7 
Spain _____~_.~-~______~__--~-~__-+-+--- — __ 1,100 2 — _— 
Sweden _______________ ee _- 359 1 4,400 17 
Taiwan ____~-~_~__ ~~ ~____ ee — _— 345. 1 3,008 7 
United Kingdom. ___________.._____--__ 11,657 45 7,174 23 45967 48 
Venezuela ______________~_ ~~~ +--+ 767 8 400 3 465 - 1 
Other ____________-_____-__ ee 615 13 529 7 928 19 

Total _._____-__---------------- 95,834 637 96,346 457 427,809 - "1,408 

oe Table 4.—U.S. general imports’ of metallic bismuth, by country | | 

1978 1979 , | 

Country Quantity Value Quantit Value | 
(thou- y (thou- 

(pounds) sands) (po unds) _ Sands) 

Belgium-Luxembourg ________._-_-_------------- 344,042 $852 100,112 $74 
Bolivia __.__..______________-___--_--- +e 55,023 173 __ __ 
Bulgaria ___§__§_________-_-~_-~-_~-~--+----+---+- a —_ 17,950 84 
Canada _________________ ee 65,644 227 102,591 324 
Germany, Federal Republic of ___________-.---_---- 444,852 2,031 170,829 896 
Japan ______________ ee 399,156 913 185,496 392 
Korea, Republicof _____________-__---_-------- 61,547 172 230,781 398 
Mexico ____________________-_~-~----------- 535,306 1,292 604,753 1,266 
Netherlands ________~__________~ ee 4,356 10 __ a 
Peru_________________ eee. 334,741 - 819 648,733 1,620 
Spain ___________-____--~_-~+-__-+--~_------- 44 - 1 _— — 
United Kingdom ______§_________-____-___------ 418,052 1,820 106,033 414 

, “Total _--_-____-- eee 2,657,768 8,310 2,167,278 5,418 

1General imports and imports for consumption were the same in 1978 and 1979. | 

. WORLD REVIEW 

World production of bismuth in 1978 and Ltd. announced plans to install a plant for 
1979 dropped successively lower than 1977 bismuth removal at its Port Pirie lead 
levels. This was attributed primarily to smelter. 
deliberate production reductions by several Bolivia.—The decline in production by 
major world bismuth producers in response Corporacién Minera de Bolivia (COMIBOL) 
to the continued decline in the market price was due to lower world bismuth prices and 
of bismuth. China reported a discovery in work disruptions. Most of the bismuth was 
the Miyun area, northeast of Peking, that mined directly from complex copper-tin 
contained bismuth and other metals. ores. The Quechisla group of mines, oper- 

Australia.—Australia remained the lead- ated by COMIBOL in southern Bolivia, 

ing world producer in 1978 and 1979. The produced most of the country’s output. 
main source of bismuth was a gold-bis-s COMIBOL operated the country’s only bis- 
muth bullion from the Mount Isa mine in muth smelter at Telamayu and the sole 
Queensland, which was shipped to the bismuth metal refinery at Quechisla. In 
United Kingdom for bismuth recovery and 1979, Bolivia signed a contract with a Euro- 
refining. Broken Hill Associated Smelters pean consortium to build a Kivcet smelter
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and a refinery at Karachipampa which will Korea, Republic of.—The principal pro- 
produce several metals including bismuth. ducer of bismuth metal in Korea was Korea 
Canada.—Bismuth was produced by two Tungsten Mining Co., Ltd., accounting for 

companies in Canada. The bismuth refinery more than half the total output. The compa- 
of the Belledune plant of Brunswick Mining ny’s bismuth production was a byproduct of 
& Smelting Corp. Ltd. was inactive during tungsten mining from the Sangtong mine in 
1978 and 1979 owing to depressed bismuth Kangwong Province. The refinery is located 
prices, but this plant did produce abismuth- jn Daegu. 

lead alloy. Bismuth metal was produced by U.S.S.R.—Bismuth output in the U.S.S.R. 
Cominco Ltd. at its lead-zine plant at Trail, continued its rising trend of recent years. 
British Columbia. Most bismuth produced Pyoduction was almost entirely from com- 
in Canada came from Canadian ores, with plex ores such as the tungsten-bismuth- 
small amounts derived from imported ores. | molybdenum ores of North Caucasus. 

In - 1979, Billiton Exploration Canada cheelite and cassiterite ores in Kazakh- 
completed its 2-year feasibility study of stan and Siberia were also processed for 
the tungsten-bismuth-moly bdenum deposit, byproduct bismuth. Two copper-bismuth de- 
owned by the Sullivan Mining Group. The posits were under exploration in Tadzhiki- 

| deposit was to be mined with Billiton and 444, 
Sullivan as equal partners, but there were : 

no plans to recover the bismuth owing to 1Physical scientist, Section of Nonferrous Metals. | 
weak market conditions. 

Table 5.—Bismuth: World mine production, by country 
: (Thousand pounds) | 

Country! 1976 1977 1978" «19798 A a en 

Australia (in concentrates) ____ ~~~ 2 Le T1,650 2,054 2,050 2,100 . 
Bolivia (in concentrates) __.___§___ 2-2 Le 1,349 1,508 1,063 1,000 
Canada’? ___ = = ee 286 363 348 400 
China, mainland (in ore)®_ 2 2 2 5 ee eee 550 550 660 660 
France (metal)?__§_§$_§_§_§__9_> 5 5 5 ee eee 139 115 “130 100 
Germany, Federal Republic of (in ore)®@___.$ ____-_______________ 24 24 20 20 
Japan (metal)? ~~». = 1,502 1,538 1,355 1,400 
Korea, Republic of (metal)?__$_-$_- 5 5 5 ee 384 295 269 400 
Mexico* 1,228 1,607 2,156 1,500 
Peru*__~_ = ee 1,149 1,290 1,300 1,400 
Romania (in ore)® ___§__ 2 180 180 180 180 
Sweden (in ore)® _~._§__-§ 5 ee 33 33 33 30 
Uganda (in ore)® _9§_ 10 7 2 10 
U.S.S.R. (metal)®® 22 130 140 150 160 
United States (in ore) _-§_-- -5 ee e Ww WwW Ww Ww 
Yugoslavia (metal)? $2 = ee 172 164 29 62 

~ Total _--- LL 8,786 79,868 9,745 9,422 
—e—e———— I OL LL TCA 

“Estimate. Preliminary. "Revised. _W Withheld to avoid disclosing company proprietary data. 
'In addition to the countries listed, Brazil, Bulgaria, the German Democratic Republic, and the Territory of South-West 

Africa (Namibia) are believed to have produced bismuth, but available information is inadequate for formulation of 
reliable estimates of output levels. 

?Refined metal and bullion plus recoverable bismuth content of exported concentrate. 
%Although output reported is at the smelter stage of production rather than at the mine stage, and thus could include 

metal contained in ores mined in other countries, it is believed that any such production derived from ores from other 
countries is not duplicative to any significant extent of mine production reported elsewhere in this table. 

“Bismuth content of refined metal, bullion, and alloys produced indigenously, plus recoverable bismuth content of ores 
and concentrates exported for processing.
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By Sandra T. Absalom! | 

U.S. production and sales of boron miner- boron minerals, which were mostly in the 
als and chemicals climbed to record high form of sodium borate, but also as calcium 
levels in 1978 and 1979. Markets for energy- borate and sodium-calcium borates. Not- 

saving materials, spurred by rising fuel withstanding the fact that most domestic 
prices and the national energy conservation borate markets were the strongest ever, the 
program, were responsible for the strong United States continued to provide most of | 
derived demand for borates in insulation its own supply while maintaining its posi- | 
products and glass-fiber-reinforced plastics. tion as the primary source of sodium borate | 
Glass-fiber insulation (glass wool) continued products and boric acid to foreign markets. ! 
to be the largest end use for borates, follow- Supplementary U.S. imports of Turkish 
ed by textile-grade glass fibers, and special calcium and sodium-calcium borate. ores, 
borosilicate glasses. Demand for borates in primarily for textile-grade and insulation- 
cellulosic insulation (paper wool) declined grade glass fiber manufacture, respectively, 
from its 1977 peak, but began to grow again nearly doubled in 1978, but declined in 1979 
in 1979. when shipments ceased following national- 

California was the domestic source of ization of private Turkish mines. | 

Table 1.—Salient statistics of boron minerals and compounds in the United States 
(Thousand short tons and thousand dollars) , 

| 1975 1976 1977 1978 1979 

Sold or used by producers: | 
Quantity: 

Gross weight ___________-_______ 1,172 1,246 1,469 1,554 1,590 
Boron oxide (B2O03) content —____§_______ 603 630 735 T8 799 
Boron content _._-____.___~_--__--~ 188 196 228 242 248 

Value__. Le $158,772 $184,852 $236,163 $279,927 $310,211 
Exports: 

Sodium borates (refined):! . . : 
Quantity ___________-~___-______- 212 211 265 304 332 | 
Value __-______~___~-_~~-+---_---~- $42,486 $49,156 $64,634 ©$80,000 ©$94,000 

Boric acid:? 
Quantity __________--.---_~-_--- 34 36 36 46 42 
Value ________~_-_____~~--_~-__-~_- $11,532 $12,363 $12,931 $22,217 $22,938 

Imports for consumption: . 
Colemanite: 

Quantity _________-------------- 28 30 51 394 381 
Value ______ ~~~ ee $1,560 $1,953 $3,695 $9,320 $10,946 

Boric acid: 
Quantity _________-------------- (*) (4) 14 16 8 
Value __ Le $59 $14 $5,596 $8,921 $4,267 

Apparent consumption: Boron content® _______~ 85 94 121 128 127 

“Estimate. 
1Comparable quantities of crude sodium borates are exported also; however, export data are not available. 
2Includes orthoboric and anhydrous boric acid. 
3Includes approximately 23,000 tons of ulexite in 1978 and 10,000 tons in 1979. 
4Less than 1/2 unit. 
5Measured by domestic boron sold or used plus imports. 
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DOMESTIC PRODUCTION | 

Production from Kern County, Calif., pro- soaps and other consumer products to the 
vided over three-quarters of the supply, and Eastern and Midwestern United States. 
San Bernardino and Inyo Counties provided Kerr-McGee Chemical Corp. operated the 
the balance. U.S. boric acid production Trona and Westend plants at Searles Lake 
(which also is centered in California) was in San Bernardino County to produce re- 
193,000 tons in 1978 and 189,000 tons in fined sodium borate compounds and boric 
1979, based on the monthly production re- acid from the mineral-rich lake brines. 
ports published by the U.S. Department of Coproducts included potassium compounds, 
Commerce. According to the results of the soda ash, and salt cake. At the Trona plant, 

7 Bureau of Mines annual canvass of the Kerr-McGee utilized its differential evapo- 

_ three major boric acid producers, sales to rative process to produce boric acid and 
_ domestic and foreign customers amounted pentahydrate, decahydrate, and anhydrous 

| to 176,600 tons valued at $57 million in 1978 borax. Additional boric acid was produced 

and 170,600 tons valued at $60 million in from weak lake brines and recycled plant 

1979. | liquors by solvent extraction. The carbon- | 
_ At Boron, in Kern County, the open-pit ation process at the Westend plant produc- 
tincal-kernite mine and adjacent refining ed sodium borates, some of which were 
plant of U.S. Borax and Chemical Corp., a subsequently used to manufacture boric 
member of the RTZ Group of London, Eng- acid. . a 
land, continued to be the primary world As a result of Kerr-McGee’s yearend 1977 
supplier of sodium borates. U.S. Borax pro-__ installation of boric acid production equip- 
cessed crude and refined hydrated sodium ment at Westend, output and sales of boric 
borates and their anhydrous derivatives, acid from both plants combined increased in 

and anhydrous boric acid at the the Boron 1978, while sodium borate sales decreased. 
refinery. A second plant at Wilmington, Los Total output and sales were 11% below the © 

| Angeles County, produced boric acid and a _ 1977 levels. In 1979, Kerr-McGee readjusted 
variety of specialty chernicals. In 1978, U.S. its products ratio in accordance with per- 
Borax began construction of a new boric ceived changes in demand, so that output 
acid production plant at Boron. Due for and sales of sodium borates increased while 
completion in 1980, the 200,000-ton-per-year boric acid production declined. 
facility is expected to have double the ca- American Borate Co., another California 

pacity of the existing Wilmington plant, producer, decreased sales of colemanite (cal- 
which eventually will phase out production cium borate) and ulexite-probertite (two 
of technical-grade boric acid. similar sodium-calcium borates mined and 

U.S. Borax increased output and sales of sold as one). The company’s two open pit 
all primary borate products in both 1978 operations, located within the Death Valley 
and 1979. Output of refined decahydrate, National Monument in Inyo County, were | 
pentahydrate, and anhydrous borax for do- completed in 1978, but underground extrac- 
mestic and foreign customers accounted for tion of ore from adits at the floors of each of 
about three-fifths of the company’s total the two pits began in 1979. American Bo- 
sales. Crude sodium borates—Rasorite rate was attempting to extend its stockpiled 
46 {a pentahydrate) and its anhydrous ore supply by reducing the average B.Os 
derivative—were produced for foreign mar- content of its final products until the new 
kets. Boric acid production at the Wilming- _ Billie mine begins large-scale production. 
ton plant increased 10% in 1978 and re- Colemanite, destined primarily for 
mained at the 1978 level in 1979. textile-grade glass-fiber manufacturers, was 

The Wilmington facilities also served asa processed at the washing and calcining 
warehouse and overseas shipping point for plant at Lathrop Wells, Nev. During 1978, 
bulk shipments. A large percentage of U.'S. American Borate built and began operating 
Borax’s exports were shipped to Europe by a 100,000-ton-per-year flotation plant (adja- 
way of a warehouse and distribution facility cent to existing facilities at Lathrop Wells) 
at Botlek, near Rotterdam, Netherlands. to process colemanite. Ulexite-probertite 
RTZ Borax, Ltd., another member of the ore was ground, screened, and blended to 
RTZ Group, maintains this facility. U.S. specification at storage and shipping facili- 
Borax operated a plant and warehousing © ties at Dunn, Calif., then transported by rail 
facility at Burlington, Iowa, for compound- to customers. Most shipments went to man- 

ing, packaging, and distributing household _ufacturers of glass-fiber insulation.
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- Development of the Billie mine, a joint proceeding more slowly than planned. To- — 
venture since 1977 of American Borate’s ward yearend 1979, OCF announced that it _ 
parent company, (Texas United Corp.) and had become the sole owner of the mine and ._ 
Owens-Corning Fiberglas Corp. (OCF) was __ other assets of American Borate Co. oo 

- . —. CONSUMPTION AND USES : ee 

A Bureau of Mines canvass of U.S. pro- facturing high-tensile-strength - glass-fiber 
ducers collected data on domestic consump- composites for use in a range of products 
tion of boron minerals and compounds. that include aircraft, automobiles, and a 
Tables 2 and 3 present the results of this sports equipment. The automobile indus- ~— 
survey. U.S. consumption of borates in 1979 try’s program to lower gasoline consump- 
was similar to that of 1978 in that insula- . tion by reducing vehicle weight has contri-_ - 
tion products and glass-fiber-reinforced buted to the rapid growth in demand for 
plastics continued to be the most important _ these lightweight composite materials. | 
consuming sectors, and total. consumption Consumption of borates (colemanite, an- | 
was essentially unchanged. - a hydrous borax, borax decahydrate and pen- . 

The strong market for thermal insulation . tahydrate, orthoboric acid, and anhydrous .. 
increased demand for borates (mostly borax boric acid) inthe manufacture of special. . 
pentahydrate and ulexite-probertite) in the borosilicate glasses has.remained at a high. 
manufacture of glass-fiber insulation; how- level, although growth has been negligible. = | 

7 ever, consumption decreased for a variety of Boron compounds in cleaning and bleaching —- 
- boron chemicals and ores used as flame have been an important but declining con- 

retardants in cellulosic insulation. This was sumption sector. About one quarter of these . . 
the result of a considerable decline in 1978 compounds were used to produce sodium — | 
in consumer demand for cellulosic material perborate detergents. Boron compounds ._ 
for reinsulating existing homes. In 1979, the find application in the manufacture of bio-- 
cellulosic insulation industry experienced logical growth control chemicals for use in _ 
renewed vigor, and rising demand for ortho- water treatment, algicides, fertilizers, her-. — 
boric acid, borax, and ulexite-probertite bicides, and insecticides. Boron compounds”) - | 
forced producers to allocate supplies to were also used in metallurgical processes as — 
customers. By yearend 1979, boric acid im- fluxes, as shielding slag in the. nonferrous 
ports, which had become negligible since metallurgical industry, and as components 
early 1978, were again growing rapidly.In in plating baths in the electroplating indus- 
table 3, figures for cellulosic insulation are try. Small amounts of boron and ferroboron = = 
somewhat misleading as a reflection of were constituents of certain nonferrous al-: _ 
high-demand periods because of the delayin _loys and of specialty steels, respectively. 
receiving shipments (particularly imports) Many important but small-percentage _ | 
after placing orders. Peak demand occurred end uses for borates and boron-containing ~ 
in 1977 and secondarily in 1979. chemical derivatives comprised a diverse | 

The second major growth market for miscellaneous category. Another group of. 
borates was textile-grade glass fibers. U.'S. borate compounds were sold to chemical 
produced colemanite, orthoboric acid, anhy- distributors, and their ultimate end uses 
drous boric acid, and Turkish colemanite are unknown. oe 

were essential raw materials for manu- .
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| Table 2.—U.S. consumption of boron minerals and compounds 
a (Short tons of boron content and short tons of boron oxide content)! 

2 : 

2 1977 1978 1979 
End use COO OOOO O OO! OO 

B BeO3 : B B2O3 B B2O03 

Glass-fiber insulation _._________________________ 25,400 81,700 31,100 100,000 31,100 100,000 
Fire retardants: 

Cellulosic insulation __..__._._._-.-.-.________-_~ 18,3800 58,800 15,600 50,200 15,300 49,100 
Other _________ ~~ ee 1,900 6,200. 2,000 6,400 1,800 5,800. 

Textile-grade glass fibers _....____.__._._______-_~ 15,000 48,200. 716,900 754,200 18,100 58,300 
Borosilicate glasses______..________________-.__ 14,700 47,300 14,800 47,700 15,300 49,400 
Soaps and detergents____.________________.._-__ 18,700 44,000 11,700 37,600 12,000 38,700 
Enamels, frits, glazes__§_-§_$_ 2» $$ »§ 5,200 16,600 4,900 15,600 4,900 . 15,900 
Agriculture _-_____________ 5,200 16,700 °6,300 120,300 5,300 17,000 
Metallurgy __-_________..-_----_------_-----_ 1,300 | 4,200 "2,000 6500 1,800 5,900 
Nuclear applications ___§_§__~»2~>2~@2 2 5 2 5 eee 180 590 225 725 140 460 
Miscellaneous uses ______§_§_____2__ 9,100 29,400 10,400 33,600 9,300 29,800 
Sold.to distributors, end use unknown ________________ 11,100 | 35,700 12,400 39,700 12,300 39,500 

- Total consumption? ________________________ 121,000 389,000 128,000 413,000 127,000 410,000 

"Revised. | 
1Includes imports of boric acid, colemanite, and ulexite. 
2Data may not add to totals shown because of independent rounding. 

‘Table 3.—U.S. consumption of orthoboric 
—— a acid | | 

. (Short tons) . 

. a End use 1977 1978 1979 
” . Fire retardants: 

: Cellulosic insulation! __. 45,300 45,500 39,800 
. Other _____________ 6,600 6,000 4,100 

. - Textile-grade glass fibers ___ 24,000 25,500 32,900. ' 
— ' Borosilicate glasses_..___. 12,200 12,400 10,900 | 

- Metallurgy. ..-________ 2,000 2,800 2,300 
- Soaps and detergents _____ 1,400 — 500 400 

Enamels, frits, glazes ____ _ 1,000 1,000 1,200 
Nuclear applications_ __ _ _ _ 700 900 800 
Agriculture ___________ 100 200 100 
Glass-fiber insulation ____ _ _- _— __ 
Miscellaneous uses_._._____ 28,300 27,000 24,700 
Sold to distributors, 

end use unknown ______ 20,700 30,200 22,100 

Total consumption? ___ 187,000 152,000 139,000 

1Includes imports of 14,132, 16,277, and 7,704 tons in 
| 1977, 1978, and 1979, respectively. 

2Data may not add to totals shown because of indepen- 
dent rounding. 

PRICES 

General inflationary pressure plus the 1979, signs of another impending shortage 
continued accelerating cost of energy for sent prices once again beyond the $1,000- 
industrial purposes in California prompted _ per-ton level. : 
the domestic producers to announce three In an effort to channel demand for its 
price increases for refined sodium borate energy-intensive calcined colemanite, 
compounds and boric acid during 1978-79. American Borate Co. introduced a less cost- 
Open market prices for boric acid declined _ly flotation-processed product to the market 
in 1978 to a range of $500 to $600 per ton as in 1979. 
the shortage situation of 1977 eased, but in
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Table 4.—Borate prices per short ton? 
LL ELC CTL EE A tt Pe SES 

Price, Dec. 31 
(rounded 

Product dollars) 

1978 1979 TT 
LC TTD 

Borax, technical, anhydrous, 99%, bulk, carlots, works?___________________ 298 324 
Borax, technical, granular, pentahydrate, 99.5%, bulk, carlots, works?_________________.___ 128 167 — 
Borax, technical, granular, decahydrate, 99.5%, bulk, carlots, works? ____________________ 109 117 
Boric acid, technical, granular, 99.9%, bulk, carlots, works? __________________________ 305-315 335-344 
Boric acid, technical, granular, 99.9%, bags, carlots, works? __________________________ 353-361 361-393 
Boric acid, U.S. Borax & Chemical Corp., anhydrous, 96% B2Os, bulk, carlots, Boron, Calif________ 643 798 
Colemanite, American Borate Co., calcined and screened, minus 70 mesh, 

43% B2Os, bulk, carlots, Dunn, Calif___.._____-_ = 189 269 ; 
Colemanite, American Borate Co., flotation concentrate (uncalcined), 37% B2Os, bulk, carlots, Dunn, 204 

Colemanite, Turkish, 44%-46% B2Os, crude, lump, f.ob. railcars, U.S. east coast port___________ 215-220 240-246 
Ulexite-probertite, American Borate Co., screened, minus 7 mesh, bulk, carlots, Dunn, Calif3____ __ 45 55 

~1U.S. f.o.b. plant or port prices per short ton of product. Other conditions of final preparation, transportation, 
quantities, and qualities not stated are subject to negotiation and/or somewhat different price quotations. 

*Chemical Marketing Reporter. V. 215, No. 1, Jan. 1, 1979, p. 47, and V. 216, No. 27, Dec. 31, 1979, p. 27. 
323.5% BeOs in 1978; 26% BeOs in 1979. 

FOREIGN TRADE | 

In 1978, the U.S. Bureau of the Census grade colemanite and ulexite, principally 
discontinued publishing export statistics on for textile-grade and insulation-grade glass- 
refined sodium borate compounds. Export fiber manufacture, nearly doubled in 1978. 

| data from a Bureau of Mines canvass are During the first 6 months of 1979, imports 
presented in table 5. Although export data had nearly reached the 1978 level when 
on crude sodium borates (mostly Rasorite 46 they suddenly ceased. Difficulties in Turkey 
of 48% B.O; content) are not published, in implementing the nationalization of the 
they were estimated to be comparable in privately owned borate mines were credited 
volume to the exports of refined products. for the interruption of exports to the United 

U.S. imports from Turkey of commercial- States and other countries. :



124 MINERALS YEARBOOK, 1978-79 © : 

| Table 5.—U.S. exports of refined sodium. — 
| borate compounds . 7 

. a (Short tons) : co 

Destination . 1978 | /1979 

. . Australia _________--- - 8,288 -  ~ - 8,291 
. Austria. _________~- 868. 328 _ 

Belgium-Luxembourg _ —— ' 6,509 ' 7,780 . 
Brazil _____.___---~- 19,525. 17,874 . , , 
Canada _____.__-_-=- 56,229 67,835 
Chile _______.-+--~- 391 | 656 
China: . 
‘Mainland ____———-~—- 4,796 15,520 
Taiwan _______-_ ~ 8,456 — 9,443 

Colombia ____.—----~- 4,237 — 2,148 
Costa Rica _._____--~- 1,773 2,109 . 

'  Ecuador_______-_--~- ° 187 . 290 oS . 

El Salvador____—__~--— 711 130 oS 
Finland ________---~- 483 664 . . 
France ~_____—----- 16,407 21,088 7 
German Democratic . OS 

- “Republic _____._-_~-~- 2,204 2,144 
Germany, Federal a . 
“Republic of ____---~-~- 15,535 16,957 . 
Guatemala_____~___~—. 215 . 849 Co 
Hong Kong __—— —---~-~- 4,411 . 4,541 | 

Indonesia ___.___--~=-— 3,638 2,464 oe S. 

Iran _- ~_. -- ------ 1,180 55 
Israel _. -._-____~-_- 166 431 - 
Italy. ________----- 8,685 9,511 
Japan ________--_-~- 53,222 _ 62,607 
Korea, Republic of — ~~ —~- 16,975 12,575 _ 
Malaysia ________~-~-~ 1,414 3,060 
Mexico ________-~-- 25,727 30,387 . 

‘ Netherlands ______---~ | 4,411 5,064 
New Guinea __.—___~_~- 105 108 . 
New Zealand______—_— 3,315 2,851 | 
Norway _—____---- ~~ 45 68 
Pakistan ____.._____—- 199 — 248° a 
Peru_____..-_~---- 51 164 
Philippines__._.____-~ 1,466 1,480 oS 
Portugal __.______-~- 473 384 . 
Singapore. ___.___~_- 824 1,747 
South Africa, Republic of _ 5,060 5,269 
Spain _________---- 6,786 6,008 

| Sweden _____-_--_-~ 564 . 368 a 
Switzerland —__.____—- 1,969 1,128 
Thailand __________~ 1,607 2,052 
United Kingdom ___ ~~~ 11,155 ~ 9,737 

-. Uruguay ___~___-~-~-- 239 314 
Venezuela _________—~ 1,931 ~ 1,800 
Yugoslavia ________~~ 754 671 
Other! ____________ 1,311 3,610 

Total_________ 303,942 332,308 

Includes 25 countries in 1978 and 28 countries in 1979. . 

Source: U.S. exporters of sodium borates.
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Table 6.—U.S. exports of boric acid! 
er re SP ri eS Ss SS SA SS 

" 1978 1979 

oo Destination co Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) 

Argentina. _____________---------+--+---~- 2 $3 24 $1 
Australia ___________---_---------~~+---- 2,705 1,626 1,865 1,205 
Belgium-Luxembourg__— —_______--_~-~------ 143 73 395 190 
Brazil _--§ ~~ ~~~ ~~~ ee 4,238 2,236 2,540 1,532 
Canada _____________ eee 7,501 2,521 9,833 . 4,058 
Chile____._§_-_______----_-~~--~---~------- 3 20 7 7 
China: 
Mainland _______-___---------~---~---- —_ . —_ 165 94 
Taiwan _—._§__.___.____------_~---------~-+ 1,029 551 1,008 588 

Colombia ________________~~-_-_~------ 372 261 516 300 
Costa Rica. ___._____.__-------------- 33 24 14 10 
Dominican Republic. ______._____---------~- 23 18 14 12 
Ecuador ___________~______ +--+ 9 6 39 17 
El Salvador ________.~-__1----__--~-----~+-+ 63 9 6 6 
Finland ________________~____ ee — _- 59 33 
France________~~____ +--+ - 19 7 4l 26 
Germany, Federal Republic of. ___.________---~~- 2,568 1,463 699 358 
Guatemala _______________-_-~_~-------- 8 4 21 13 
Hong Kong ___________------~---------- 175 104 281 163 
Indonesia _________.__-/--.~-~------=---- . 264 84 206 109 
Iran ~~ 41 23 Al 27 
Israel. 5 5 2 eee 253 109 80 46 
Italy _.._-__~__1____-____-------------- 130 65 329 176 
Jamaica ______--_-__+-----~~---~-~-~----- . 1 1 3 3 
Japan ___ = 15,102 8,709 18,791 8,267 
Korea, Republic of ____ ..___._---+----_-----+- 3,385 851 1,628 197 
Malaysia _____________.-------~------- 70 45 76 41 
Mexico. _______~_____-1--~---~-------+- 4,310 1,299 2,749 1,390 
Nétherlands __._$___$______~__----------- 839 539 2,612 1,709 
New Guinea _______.-.-__-_--~----~------ 183 93 147 _ 81 
New Zealand ___________--__~-~~-_~-~=--L-- 471 265 490 269 
Norway ________--_--------------~----- 45 27 104 "59 
Pakistan. ______________--_-----------+- 192 134 15 57 
Peru ..-_~_§_§___-_____ ee 175 63 36 27 
Philippines _.__.__..._____--------~------- 530 282 476 266 
Singapore ___________--_--------------=- 313 120 348 207 
South Africa, Republic of... _.-____---------+- 335 191 163 122 
Spain. ___.--_~.-___-_--_-_------------ 13 2 — __ 
Sweden _________________~_-~--------~+- 26 13 39 20 
Switzerland_____________-__.------~----- 32 16 114 68 

Thailand _________.___1_---_---~------- 214. 125. 396 268 
Trinidad____________~-__~---_~--------- 1 1 2 2 
United‘Kingdom _______-_______---------- 45 8 15 . 9 
Uruguay_________-.--2~--------~------ 184 99 132 77 
Venezuela___-_________~--~-----~-------+-+-+ 223 114 260 168 
Other _________________~- 51 30 122 «65 

Total ___________-_--_~------~----+- 46,319 222,217 41,956 22,938 
errr rte SS SS A Si SSS SS 

1Includes orthoboric acid and anhydrous boric acid. 
- 2Data do not add to total shown because of independent rounding. 

Source: U.S. Bureau of the Census. .
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Table 7.—U.S. imports for consumption of boric acid, by country ~ | 

TT | ] - 1978 979 
oo _ Exporting sources : | Quantity. Value! § Quantity = Value! 

| 7 | | (short tons) (thousands) (short tons) (thousands) 

Argentine woo 088887 276 «=—s«$:150 
Belgium > 19 12 159 86 

Conada 2222227777227 2222722222227 22 40 26 | 60 - a Ghile 222222 TTTTTTTTIITIITTEIT at 92 _- z 
China: 7 . | 
Mainland ___________-_________2____- ee 41 2h _ — 
Taiwan ~~~ ~~ ~~~ LLL . 8T 25 re _- 

France _-._______._ at 1396  . 491° ——— 280 | 
German Democratic Republic _____________________ 10 8 __ - 
Germany, Federal Republic of _.._-§_§________________ 231 140 co 79 51 
India _-________ 2 794 . 15 __ __ 
Italy____-_-_-_______ 2,594: 1,529 41,761 1,041 
Japan______ - 14 - 44 - ae 
Netherlands ________-.-____--_---------_-___ 314 179. 60° .. 88 
Romania _______§________ 417 174 55 26 
Spain __-______. si 886s 1,074. - 478 266 
Turkey _-_______. 3,690. 1,769 3,658 1,988 
United Kingdom __________ 62 41 119 55 
USSR ~~~ 2,938 1,558 330 164 
Yugoslavia____.§ = 134 73 119 sO 

Total*___________ 2 eee 16,277 8921 7,704 4,267 

1U.S. Customs declared values. | | 
2Data may not add to totals shown because of independent rounding. | . . 

Source: U.S. Bureau of the Census. ae | | 7 oo. ; 

OS | WORLD REVIEW : oe 

- Argentina.—The Argentine Government rarji, Ltd. (Bombay), was reportedly selling | 
enacted a mining law designed to stimulate its interest to the 25% shareholder Dha- 
both foreign and domestic investment.? Un- ramsi Morarji of India.‘ Borax Morarji, Ltd., 
like Chile and Peru, where about half of the reported that one of its products, granular 
national income comes from mining, Argen- borax, was becoming increasingly scarce.’ 
tina annually produces some 80 minerals The company’s installed capacity for borax 
that represent less than one-half percent of is 18,000 tons per year. Another borax 
the country’s gross national product. The producer, Southern Borax, Ltd., (Madras) 
unprecedented legislation to provide tax also has an annual capacity of 18,000 tons. 
benefits and investment incentives to min- Past demand for this product has averaged 
ing companies was signed into law in Nov- about 13,000 tons per year. | 
ember 1979 after 3 years of controversy over The price of boric acid in India rose 80% 
its drafting. The new law could have signifi- in 1979 because of supply difficulties arising 
cant impact on the future growth of the from decreased production at a time of 
country’s boron minerals industry and its increased demand.‘ Demand for boric acid 
major producer, Boroquimica Samicaf, increased from 1,300 tons in 1977 to 3,300 
which is foreign-owned. | tons in 1979. A supply squeeze of the prod- 

Chile.—According to a technical study uct occurred after imports of Turkish cole- 
prepared by Saline Processes Inc. (a Califor- manite ceased, and Borax Morarji, India’s 
nia consulting firm) on potential production sole boric acid producer, could only utilize 
of boric acid and potash from brines of the about two-thirds of its annual production 
Atacama Desert, the most viable operation capacity of 3,300 tons. A second boric acid 
appears to be one capable of producing plant of comparable capacity owned by 
annually 60,000 tons of boric acid, 850,000 Southern Borax is not yet in operation. 
tons of potassium chloride, and up to Peru.—Boratos del Peru S.A., a privately 
275,000 tons of byproduct potassium sul- owned Peruvian mining concern created in 
fate.? 1971, mines primarily ulexite with lesser 
India—RTZ Borax, Ltd. of the United quantities of colemanite and tincal at San 

Kingdom, a 45% shareholder in Borax Mo- Juan de Tarucane in Arequipa Province.
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Principal markets are the glass and ceram- its economy, fuel supplies, and terrorism,® : 
ics industries of Peru as well as those of in general; and the boron nationalization, in 
Brazil, Colombia, Bolivia, and Mexico. The particular, are expected to reduce the po- 

‘company also produces sodium borate deriv- tential for successful implementation in the | 
-atives and boric acid. | : _ near term of its mineral development goals. 

Turkey.—The Turkish boron minerals in- Although the situation is unclear, the , 
dustry, led by Etibank, the State Economic private producers of boron in Turkey are 
Enterprise (SEE) responsible for govern-. reportedly challenging in the courts the — 
ment boron mining activities, has been amount of compensation they have been 
second only to the U.S. boron minerals offered.* According to the requirements of 
industry in world markets; however, pro-_ the law, the value of each mine was to be 

duction and exports of colemanite and ule- assessed by an Appraisal Commission with- 
xite were interrupted in 1979 in a chain of in 4 to 6 months of any Council determina- 
events leading to nationalization of the tion. The Appraisal Commission must con- 
private production of these minerals. The sider the following factors: Any mineral 
mines where production was interrupted stocks to be acquired by the State, the 
produce about one-third of Turkey’s annual mining license, installations, machinery 
production of boron minerals and nearly all and equipment, land rental, and profits 
of the country’s colemanite and ulexite. foregone due to breach of contract. The 

In October 1978, the Turkish National appraisal may include discoverer’s fees but 
Assembly enacted Law No. 2171, which may not include the value of mineral re- 
authorizes the Council of Ministers to desig- serves, which have long been considered to | 
nate certain SEE’s to expropriate any mine be Government property. The SEE (in this 
operated by the private sector that the instance Etibank) is expected to deposit any 
Council determines to be essential to the compensation decided upon in a Turkish 
State.? The law was intended to increase national bank within 15 days of an apprais- 
production or development of key minerals, al, at which time the Ministry of Energy 
especially those that serve as raw mate- and Natural Resources may authorize the 
rials for industry. In November 1978, the SEE toconfiscate the mine. | . 

Turkish Government published a decree — U.S.S.R.—The Soviet Union awarded a 
_ that authorized Etibank to expropriate pri- $72 million contract for construction of a 

vate boron mineral operations. Boron was_ glass-fiber plant to Woodall-Duckham of 
chosen because Turkey hopes to take great- England; TBA-Bishop, an Anglo-American 7 
er advantage of the fact that it is the only concern; and Klockner, the West German 
area outside the United States where bo- group.’° The plant, which will be located at 
rates are being mined in commercially sig- Polotsk, near Minsk, is scheduled for com- 
nificant quantities. Prior to 1979, Turkey pletion in 1982. The anticipated capacity 
provided more than one-third of the world’s production of about 132,000 short tons per. 
boron supply (in terms of value), although year would require 25,000 to 40,000 tons of | 
this was primarily in crude ore form. Unfor- borates, depending on the particular ores or 

, tunately, Turkey’s current problems with compounds used. | / 

7 Table 8.—Boron minerals: World production, by country 

- (Thousand short tons) es 

Country 1976 = 1977 1978” 1979° 

5 vi 5 29 30 
China, mainland®_________---_-_____--_________ 25 30 30 30 
Peru® ____________-__-- 10 20 22 30 
Turkey ____________----__-_ 1,005 1,211 1,455 1,000 
United States!_______-______--2 1,246 1,469 1,554 1,590 
USSR ____ ee 200 200 220 220 

World total? _~__________ 2,600 3,000 3,400 2,900 

PPreliminary. °Estimate. 
1Minerals and compounds sold or used by producers. 
2Data may not add to totals shown because of independent rounding.
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| | ee . TECHNOLOGY | 

The 1979 Nobel Prize in Chemistry was cubic boron nitride, 25% hexagonal boron 
shared by. two organic chemists, one of nitride, and 55% iron boride onto a stain- 

which was Herbert C. Brown, who received _less-steel substrate.1* Because the deposited ~ 
_the award for his applications of boron coating’s cubic crystalline boron nitride con- 
compounds to synthetic organic chemistry."' _stituent gives the coating high hardness and 
Professor Brown, of Purdue University, dis- good abrasion resistance, its potential for 
covered the hydroboration reaction of dibo- use on cutting tools is expected to be partic- 
rane with olefins, which has made organo- ularly attractive. For example, higher cut- 
borane compounds available as chemical ting rates would be possible, compared with 
intermediates. These ver satile reagents find those of . commonly used tungsten carbide. 

application in the manufacture of cortisone Algo, because a coolant could be used with 
| and other drugs as well as in a new class of boron-nitride-coated tools, better surface — 

: pesticides. But most important for the fu- finishes could be obtained than when using 
ture, they introduce an exponential in- dry tools that have alumina-ceramic coat- _ 
crease in the number of pathways available ings with a titanium-compound additive. 

to a synthetic goal and suggest whole new Industrial, university, and U.S. Govern- 
| areas of organometallic chemistry to ex- ment research involving boron compounds 

plore. Earlier in his career, Professor Brown ranged from solar heating and composite 

developed the alkali metal borohydrides fipers to medicine, communications, and 
that industrial organic chemists have found .torage of nuclear wastes. Owens-Illinois, 
to be ideal as reducing agents. ) Inc., began marketing evacuated-tube solar _ 
The Bureau of Mines published a Report energy collectors, which are composed of 

of Investigations on work to determine ane three concentric borosilicate glass cylin- 
of baaie. the 6 osity ten cae Auidiz S  ders.® Although evacuated-tube collectors 
od asic oxygen furnace (BE ") Stags Mulciz- are more expensive than conventional flat- 

| with fluorspar, colemanite (a calcium late ft lect th t 
borate mineral), and fused (anhydrous) bo- plate rooitop collectors, they can capture 

. ; . | | twice as much solar energy per unit area. 

ric acid. Fluorspar is commonly used as a Owens-Illinois expects its collector to pene- 
flux in the BOF steelmaking process; how- trate the ind es 1 sc-heat P ket 
ever, the potential need to find a fluorspar ‘nd e t ally nak eecolar ea dit © 

substitute has resulted from the steadily ing commerciaily attrac ive. aneon 11on- 
‘increasing U.S. dependence on importe : | 
fluorspar and problems of air pollution from Aided b y Federal grants, the Massachus- | 
volatolized fluorine compounds escaping etts Institute of Technology (MIT), collabo- 

during the BOF process. The relative ab- rated with private firms to develop a pas- 
sence of air pollution problems and the *!V° solar heating system based on a chem1- 
comparable fluxing capabilities of boron cal heat sink of borax decahy drate, anhy- 
oxide systems make boron materials a drous sodium sulfate, common salt, and 
promising substitute. water.'¢ The chemical core, which is encap- 
The Bureau of Mines also published a sulated in precast polymer concrete ceiling 

Report of Investigations on methods for tiles, absorbs reflected solar radiation com- 

electrodepositing titanium diboride coatings ing through windows having a Southern 
on other materials in order to provide exposure during the day, and releases the 
improved corrosion- and erosion-resistant captured energy during the night. Energy 
properties.** Research leading to a patented storage and release occur through cycles of 
process was conducted at the Avondale hydration and dehydration of the sodium 

Research Center as part of the Bureau’s sulfate. The borax constituent acts as a 
goal to minimize requirements for minerals nucleating agent to support uniform crys- 
through conservation and substitution. tallization. MIT’s experimental system has 

Other work on coatings is underway at maintained a room temperature that varies 
Batelle-Columbus Laboratories, where re- from a high of 73°F in daytime to a low of 
searchers participating in an experimental 65°F at night. 
program have successfully evaporated a Boron and other exotic reinforcements, 
boron alloy in the presence of ammonia gas__ once limited to application in the aerospace 
and deposited (at relatively low pressure industry, are being used in more mundane 
and temperature) a coating containing 20% products. Advanced composites of fibrous
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a B romine | 

By Sandra T. Absalom! 

Elemental bromine sold or used by U.S. industrial fire retardant that in 1973 was 
producers returned to the rising trend in accidentally mixed with cattle feed in 
annual growth experienced prior to 1977. Michigan. In 1979, IRLG drafted guidelines 
Expanding foreign markets and the chang- for uniform testing among Federal agencies 
ing composition of the domestic market for five ill effects to humans that could be 
were the important factors affecting U.S. caused by. potentially harmful chemicals. 

: production, which was centered in the State The IRLG goal is to develop a single set of 
: of Arkansas, with additional production in tests to replace the different tests the agen- 

Michigan. 7 cies now use to determine the ‘same ill 

The primary manufacturers of bromi- effects. These effects cover acute inhalation, 
nated compounds operated plants in Arkan- birth defects, acute oral toxicity, acute eye 
sas, Michigan, and Texas. One of them, irritation, and acute skin effects. 

| however, discontinued its Michigan oper- The Occupational Safety and Health Ad- 
ation in 1978. Primary producers’ sales of. WOyB fen OSHA) issued final ine in 
all types of bromine compounds increased, hl or wor {(DBCP)* The c to d bee 
although demand for the industry’s major n linked & ( tees terility in se A 

product ethylene diromide, as leaded. bee linked fo worker serity tn several 
fovernnanttordinted delve in ie the possible carcinogen by the National Cancer 

leaded gasoline. As laboratory tests were ee slkon Cy os exposure bmit er 

completed on several potentially harmful hour workda is 10 ‘times stricter than the 
bromine compounds, Federal regulatory 10-vob emergenc tempora standard 

agencies acted in accordance with signifi (dered by OSHA in 1977, The final stand- 
cant ee results. d | G P ard also prohibits eye and skin contact with 

) egisiation an overnment Fro- the agricultural insecticide. Following the 
grams.—The Interagency Regulatory Liai- recommendation in 1979 of an administra- 
son Group (IRLG), which 18 composed of tive law judge, the Environmental Protec- 
Federal regulatory agencies, took an impor- tion Agency (EPA) banned all applications 
tant step to coordinate the attack on poten- of DBCP except in Hawaiian pineapple 
tially hazardous chemicals and other sub- groves.* Other agricultural uses of DBCP 

stances. The original member agencies ili pe suspended indefinitely while further 
’ (Consumer Product Safety Commission, En- research is conducted. 

vironmental Protection Agency, Federal EPA issued its final rule extending the 
Drug Administration, and Occupational compliance deadline for reducing the 
Safety and Health Administration) formed amount of lead antiknock compounds in 
IRLG in 1977 to share individual research, gasoline.’ The rule delays the agency’s dead- 
data, and analyses; avoid duplicative regu- line for a 0.5-gram-per-gallon limit on lead 
lations; and attempt to set consistent stand- jn gasoline from October 1979 to October 

ards to control hazards. In 1978, the group 1980; however, refiners must comply with 
released a list of 24 compounds, or cate- certain requirements on gasoline produc- 
gories of substances, targeted for special tion to qualify for the extension. Increased 
attention.? Three brominated organic com- use of low-lead and unleaded gasoline will 

pounds were included on the list: Dibromo- reduce domestic consumption of. ethylene 
chloropropane, an insecticide; ethylene di- dibromide (EDB), which is used primarily as 
bromide, a gasoline additive and pesti- a scavenger for lead added to gasoline in 
cide; and polybrominated biphenyls, the antiknock compounds. 131
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OSHA reportedly was considering mak- lowing Congressional passage of a bill to 

ing the workplace standard for EDB more provide government payments to clothing 

stringent, and EPA was considering re- manufacturers, retailers, and others in the 

stricting its use as a pesticide.* These pro- apparel industry that had incurred losses as _ 

posals followed the announcement by NCI a result of the tris ban, President Carter 

that EDB proved to be a potent carcinogen pocket vetoed the legislation.** Among sev- 

in ingestion tests conducted on rats and eral reasons given for the veto, the Presi- 

mice.? The Dow Chemical Co. and Ethyl dent stated that the law would have set an 

Corp., producers of EDB, disputed the valid- “unwise precedent” to pay industry’s losses 

ity of the test procedures and the extrapol- when a product is used to meet a regulatory | 

ation of results to humans. They contend standard and that product is later judged to 

that actual industrial experience does not be hazardous. OO 

agree with the laboratory findings. OSHA reportedly was contemplating reg- 

_ NCI reported another bromine chemical ulation of workplace exposure to the chemi- 

: to be an animal carcinogen following 130- cal vinyl bromide, based on reports that rats . 

| week tests on rats and mice.!° The com- had developed cancer following low-level 

pound was tris (2,3-dibromopropyl) phos- exposure.’* | | 

phate, the flame retardant that the Con- The State of Michigan issued a report on 

sumer Product Safety Commission (CPSC) a special study of the health effects of small | 

banned in 1977 for use in children’s sleep- amounts of polybrominated biphenyls (PBB) 

wear. The CPSC was involved in several in the bodies of Michigan residents.’ Al- 

actions in 1978 concerning tris: It abandon- though the State will continue monitoring 

ed its attempt to force eight manufacturers the health of the general population for a 

of tris-treated products to repurchase the 10-year period, the initial study concluded 

millions of dollars of these goods they had that low-level PBB contamination of an 

sold. CPSC also ruled that it has the estimated 90% of residents, which resulted 

authority to ban exports of tris-treated from accidental introduction of the chemi- 

apparel.!2 This authority, however, was ex- cal into the food chain in 1978, has caused 

pected to be challenged in the courts. Fol- no adverse health effects. _ | 

DOMESTIC PRODUCTION | a 

Six companies operated nine plants to ucts. Negotiations to sell the plant, before : 

: extract bromine from brines in Arkansas the deadline failed when certain conditions | 

and Michigan. The producers of elemental specified by the State Department of Natu- 

bromine were also the major manufacturers ral Resources could not be resolved between 

of bromine compounds, with two additional Velsicol, the buyers, and the State. In De- 

plants, one in Texas and one in Michigan; cember, Velsicol announced a $3 million 

however, the St. Louis, Mich., plant of program for its El Dorado, Ark., bromine 

Velsicol Chemical Corp. was closed on Sep- production plant to enable the plant to meet 

tember 1, 1978.1* The September deadline current and future environmental regu- 

was a result of a 1976 settlement made with _lations.17 The program was scheduled to be 

the State of Michigan following pollution completed in 1979. 
problems involving the plant and its prod- 

Table 1.—Elemental bromine sold as such or used in the preparation of bromine 
compounds by primary U.S. producers 

(Million pounds and million dollars) 

a 
Tt 1978 1979P | 

Quantity Value Quantity Value ~ Quantity Value | 

a 59.0 12.8 53.2 11.8 59 13 
Used ________________--- 374.8 86.9 393.4 88.7 443 102 

Total ____________----- 433.8 99.7 1446.5 100.0 502 115 

PPreliminary. 
1Data do not add to total shown because of independent rounding.
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Table 2.—Bromine compounds sold by primary U.S. producers 

. (Million pounds and million dollars) 

Cn 1977 : 1978 | 1979 

Quantity Quantity Quantity 

7 _ Gross imine Value Gross mine Value Gross mine _ Value 
weight con- — weight  con- weight con- 

to tet tet 
Ethylene dibromide______ — 279.6 287.8 715.1 2592 220.5 63.9 288 245 67 
Methyl bromide _ _ ~~~ —_~- 32.9 27.7 15.7 42.6 35.8 20.9 55 46 28 

Other compounds’ ------__ 125.1 86.7 99.2 170.3 119.5 129.5 228163 
Total?____-_------ 487.6 3522 190.0 4721 8758 = 2144-71 266 

PPreliminary. — a | a . 
1Includes hydrobromic acid, tetrabromobisphenol-A, ethyl, calcium, ammonium, sodium, potassium, and other 

bromides, plus some methyl bromide exports. . 
2Data may not add to totals shown because of independent rounding. 

. _ Table 3.—Bromine-producing plants in the United States 

| _ State and company County Plant Production 

Arkansas: - _ OS oe Oo 
_ Arkansas Chemicals, Inc_ — ~_ ~~ ~~~ Union _~______---- El Dorado __——_—— Well brines. 
The Dow Chemical Co _______--- Columbia ____-____~_ Magnolia _— ~~~ Do. 
Ethyl Corp ________-._------ __—-do ____-___--- —_-do ______- Do. 

. Great Lakes Chemical Corp _ — — —_ —— Union ~_______~--- El Dorado _____— Do. 
Do __-______ ee ~__-do ____.__-_--~- Marysville__— ___ Do. 

Velsicol Chemical Corp_ — ~~ ——_—~—- ~~~:d0 ~~ -__-~--_- El Dorado ______ Do. 
Michigan: Do . 

The Dow Chemical Co ____.-.-___- Mason ______--__~_~-_ Ludington _ — —__— Do. 
Do __________________ Midland ___________ Midland _______ Do. 

Morton Chemical Co ____ +=’. -____ Manistee____--—----~- Manistee. _ _ _ _ - Do. 

| CONSUMPTION AND USES) | : 

Although demand increased for bromine _ solids-free completion, packer, and work- 

compounds in general, demand declined for _ over fluids. As a result of rapid growth in oil 
EDB, which has traditionally been the most industry demand, three of the producers of. 
important bromine chemical, as a constitu- elemental bromine and its compounds 

ent in gasoline. This was primarily because announced plans to expand capacity in 1979 
reduced requirements for lead in gasoline for producing calcium bromide solutions.” 
necessitated a corresponding reduction in The Dow Chemical Co., which in 1978 in- 

lead-scavenging additives. Use of EDB as an _ creased capacity at Midland, Mich., to 84 
insecticide and soil fumigant continued to million pounds, announced a further incre- 
grow, however, owing to its substitution for mental increase that would bring calcium 
another bromine compound (1,2-dibromo-3- bromide capacity to 120 million pounds per 
chloropropane or DBCP) after EPA banned year. Velsicol Chemical Corp.’s plants at 
the use of DBCP in certain agricultural Beaumont, Tex., and El Dorado, Ark., will 
applications. _ have combined annual capacity of about 13 

In view of the decline in traditional mar- million pounds. Another plant at El Dorado, 
kets for some bromine chemicals, producers Ark., that of Great Lakes Chemical Corp., 
sought to satisfy growing markets for oth- was expected to increase its annual capacity 
ers, such as methyl bromide, another agri- to almost 100 million pounds. | 

cultural fumigant. Rising sales of a variety Expanding in another direction, Great 
of bromine compounds in the “other com- Lakes purchased in 1978 Tesco Chemicals, 
pounds” category were attributed in part to Inc., of Atlanta, Ga., a manufacturer and 
growing demand for certain flame retar- distributor of swimming pool sanitation 
dants and for calcium bromide. chemicals and dispensing devices.'* The ac- 

Calcium bromide is used by the oil- and quisition was expected to enhance the 
gas-well drilling industry for high-density, growth of Great Lakes’ bromine-based
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swimming pool products, which the firm The Dow Chemical Co. announced plans 
purchased in 1977. In 1978 Great Lakes also to construct a 30-million-pound-per-year fa- 
acquired WIL Research Laboratories of Cin- _ cility to produce bromine chloride for use in 
cinnati, Ohio. WIL is an independent ani- disinfecting municipal and industrial waste 
mal testing laboratory with clients in the water.”° The facility, which is to be located 
pharmaceutical, food, cosmetic, and chemi- in Houston, Tex., is expected to come on- 

cal industries, as well as government stream in 1980 (see Technology). 
agencies. 

PRICES 

The industry-wide base price for elemen- ed by U.S. producers was 21.24 cents per 
tal bromine in bulk reached 28 cents per pound in 1978 and 22.03 cents per pound in 

pound by yearend 1979; however, discount 1979. Quoted yearend prices for elemental 
pricing was prevalent. The average price of bromine and selected compounds follow. 
bulk elemental bromine, f.o.b. plant, report- 

: Table 4.—Prices of elemental bromine and selected compounds 

Value per pound 
(cents) 

| Product December 31 

| . | 7 1978 1979 

Bromine, purified: . 
Carlots, truckloads, delivered ___________________~-~---~~ ~~~ 75 75 
Drums, carlots, truckloads, delivered east of the Rocky Mountains! ___._....______. 55-62 55-69 

\ Bulk tank car, tank trucks (45,000-pound minimum), delivered east of the Rocky Mountains’. 25-30 26.5-28 
Ammonium bromide, national formulary (N.F.), granular, drums, carlots, truckloads, freight 7A 1A 

eq eee ee eee ee 
Bromochlcromethane, drums, carlots, f.o.b. Midland, Mich _______—__.~.~------~___- 98 98 
Bromoform, pharmaceutical grade, 5-gallon drums, f.o.b. works______--______------~-+- 270 270 
Ethyl bromide, technical, 98%, drums, carlots, freight allowed, East... ___________----- 61.5 61.5 
Ethylene dibromide drums, carlots, freight equalized- — —— —— —~—~~~~~-~~~~~~-~-~~-~ 37 37 
Hydrobromic acid, 48%, drums, carlots, truckloads, f.o.b. works ~_.______-_-----+-+-~~- 39-41 39-41 - 

Hydrogen bromide, anhydrous, cylinders, extra, 30,000 pounds, f.o.b. works ___________-~- 65 65 
ethyl bromide, distilled, tanks, 140,000-pound minimun,, freight allowed ___________--~- 4) 41 

Potassium bromate, granular, powdered, 200-pound drums, carlots, f.o.b. works _____——__~~- 106 106 
Potassium bromide, N.F., granular, drums, carlots, f.o.b. works ———~.______-__--~-----+ 67 67 
Sodium bromide, 99%, granular, 400-pound drums, freight, f.o.b. works _________.__---- 65 65 | 

Delivered prices for drums and bulk shipped west of the Rockies, 1 cent per pound higher. Bulk truck prices 1 cent per 
pound higher for 30,000-pound minimum and 2 cents per pound higher for 15,000-pound minimum. Price f.o.b. Midland 
and Ludington, Mich., freight equalized, 1 cent per pound lower. — 

Sources: Chemical Marketing Reporter. Current Prices of Chemicals and Related Materials. V. 215, No. 1, Jan. 1, 1979, 
pp. 46-55, and V. 216, No. 27, Dec. 31, 1979, pp. 26-35. 

FOREIGN TRADE 

Increasing producer exports of elemental consumption, were shipped from Israel, and 
bromine and bromine contained in com- 11% from the Netherlands; however, in 

pounds (table 5) were major factors in re- 1979 about 99% of imports were from Israel. 
gaining the sales level that existed prior to Other bromine compounds imported by the 
Federal restrictions on domestic uses. United States are not easily identified be- 

In 1978, about 82% of imported bromine cause they are classified in multiproduct 
and bromine compounds (table 6), which categories. 
amounted to less than 1% of domestic
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| Table 5.—U.S. exports of bromine and bromine compounds by primary producers ~ 
| a (Thousand pounds and thousand dollars) 

Elemental bromine Bromine compounds _ . 

Year Con- . 
Quantity Value wait tained | _ Value 

1976_-________ ee 4,400 900 74,100 62,600 29,200 
1977___ 5,400 1,100 64,400 54,100 27,300 
1978__- 6,400 1,300 106,000 87,900 _— 38,500 
197999 ~§2 10,100 2,100 98,300 83,100 37,500 

Eee SE 
PPreliminary. 

| Table 6.—U.S. imports of bromine and bromine compounds . | 
. - (Thousand pounds and thousand dollars) oe _ 

1977 1978 1979 - 
Quantity Value Quantity Value Quantity Value . $$ NE aitity CV tue uantity —CValue 

Elemental bromine___________ 517 102 669 102 34 5 
Potassium bromide___________ 89 56 119 84 794 536 
Sodium bromide ____________ 106 60 320 175 2,190 1,056 
Ethylene dibromide __________ 79 22 589 102 193 33 
oe 

Source: U.S. Bureau of the Census. 

WORLD REVIEW : 

The United States, as world leader in liminary determination in which the Israeli 
bromine production and consumption, pro- Government was found to have given two 
duces annually about two-thirds of the companies benefits considered to be boun- 
world total. Other principal bromine- ties or grants under U.S. law. Although the 
producing nations include, in decreasing final results of the Customs investigation 
order, Israel, the United Kingdom, France, confirmed that the two firms, Dead Sea 
the U.S.S.R., and Japan. Bromine Co., Ltd. and Bromine Compounds, | 

China, mainland.—The Ginghai Salt Ltd., had indeed received partial rebates of 
Lake Institute of the Chinese Academy of property taxes and other kinds of aid, these 
Sciences completed an evaluation of the were considered to be minimal and, there- 
mineral resource potential of the Tibetan fore, not legally classified as bounties or 

| Plateau.” Following a general survey of the _ subsidies. 
multitude of salt lakes in the region, more The Israeli Government was reportedly 
than 50 in northern and western Tibet were preparing to take the first step to change 
examined in more detail. The brines con- the nation’s economic system from one of 
tain high percentages of bromine, sodium, socialism to free-enterprise by either selling 
potassium, boron, magnesium, lithium, ru- outright, or offering shares in as many as 
bidium, cesium, uranium and thorium. Chi- 160 Government-owned or Government- 
na produces large tonnages of salt by evapo- controlled companies.”* One of the largest of 
ration of sea and inland brines, as wellas by _ these concerns, Israel Chemicals, Ltd. (ICL), 
underground mining, and also already ob- is the parent organization of numerous 
tains bromine, borax, iodine, lithium, pot- natural resource development and inorgan- 
ash, sodium sulfates, and other minerals ic chemical firms, including Dead Sea Bro- 
from salt lakes at Chaerhan, Yuncheng,and mine and Bromine Compounds. Ongoing 
elsewhere. expansion of capacity for producing bro- 

Israel.—The Customs Service, U.S. De- mine compounds at the new industrial park 
partment of the Treasury, made a final at Ramat Hovav may reach 100,000 tons per 
countervailing duty determination involv- year by 1984.24 Production of calcium bro- 
ing manufacturers and/or exporters of Is- mide is part of the expansion plan (see 
raeli bromine and brominated compounds.” Technology). 
The final determination reversed the pre- Japan.—The Ministry of Health and
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Welfare ban of the use of tris (2,3-dibro- new plant at Terneuzen in 1977, was accus- : - ° 

mopropyl) phosphate as a fire retard- ed of failure to comply with agreed upon — | 

ant in clothes, soft furnishings, paints, safety regulations. Broomchemie is the __ 

household adhesives, and shoe polish went production company of Eurobroom in The |. 

into. effect on November 1, 1978.25 The Hague, which is a subsidiary of the Dead _ 

ruling was aimed at possible imports of Sea Bromine Group of Israel. Elemental — 

consumer goods containing tris since the bromine from Israel serves as the raw — 

compound itself is not made in Japan. material for manufacture at Terneuzen of © 

-Jordan.—The Arab Potash Co., owned by sodium, potassium, and ammonium bro- 

the Jordanian Government (51%), the Arab mides, carbon tetrabromide, and other bro- | 

Mining Co. (44%), and the Libyan Govern- mine products. Reports that plant.workers _ 

ment. (5%), has reportedly raised $231 mil- were experiencing symptoms caused: by:::~. 

lion to finance the Dead Sea potash pro- high bromide concentrations in the work- _- 

ject.2° In addition, plans were announced for place environment prompted a governmen-. . 

expanding the project to construction of tal inquiry that resulted in a fine of $1,200.79 _ 

facilities to produce bromine and refractory The environmental inspector’s recommen- - - 

magnesia. The bromine project, which is dation for closing the tetrabromobisphenol-._- 

expected to cost $60 million, will employ A (TBBA) plant was overruled by provincial .- 

U.S. technology provided by Great Lakes authorities | after. Broomchemie installed. . 

Chemical Corp. (25% interest). The propos- new environmental control equipment.2° | 

ed annual production of 33,000 short tonsof | United Kingdom.—Following the lead of — 

bromine would have potential to rival in the United States and other countries, the. . 

world markets the growing importance of United Kingdom banned the supply of tris- _ 

Israel’s Dead Sea Bromine operation.” | -_—ittreated nightwear for children. The ban — 
_ Netherlands.—Broomchemie, the bro- will go into effect throughout the European — 

mine compounds producer that opened a Community on January 1, 1980.32 

CO Table-7.—Bromine: World production, by country Ce 

I . Cc (Thousand pounds) Fe a oe 

SS Country) a 1976 2=°Ss«97T—— (sR TIS 

France_______________-~_--~L-=--_------------ 38,466 34,326  ©35,000 -—>—-35,000 
Germany, Federal Republic of. _________-------------- 9,158 8,236 8583 ~~ 8,600 

India® 8 +++ ~~ 600 620 660 “600. 
Israel ___ ++ 46,100 69,450. 76,170 100,000 
Italy __________---_------------------------- T1230. ©1300  —-°1,300 1,300. 
Japan®_______------~ 26, 500 26,500 26,500 26,000 
Spaine_ eee *900 900. ~—- 900 900 
United Kingdom__________-__------------------- ™65,928 54,500 55,000 55,000. 
United States*__________________u--------------  *468,000 433,900 446,500  - 502,000 
USSR® ee 30,000 33,000  —- 38,000 33,000 

Totak = LLL = 682,000 663,000 684,000 762,000 

€Estimate. Preliminary. "Revised. De 

1In addition to the countries listed, several other nations produce bromine, but output data are not reported and 
available general information is inadequate for formulation of reliable estimates of output levels. 
Sold or used by producers. - 
3Data may not add to totals shown because of independent rounding. Co oe 

Oo TECHNOLOGY | 

A new process for producing calcium extracted out of sea brine by means of an _ 

bromide directly has been developed by undisclosed solvent, which is subsequently 

TAMI, the research arm of Israel Chemicals removed, and the calcium bromide is con- 

Ltd.33 TAMI developers say the method uses _centrated to 52% by evaporation. The com- _ 

less energy and is more economical than pound can be used to make other bromides, 

conventional processes that must produce and is finding increased usage in oil-well 

elemental bromine first. The direct route drilling muds. 

takes advantage of the high bromine con- Exxon Research and Engineering demon- 

tent (up to 10,000 parts per million) of the strated a laboratory prototype of a zinc- 

Dead Sea. Calcium bromide is selectively bromine battery at the Electric Vehicle
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Expo. II. in -Philadelphia.** The battery, er retention time, and avoidance of forma- 
being developed for use in electric vehicles tion of chemical compounds that may be 
and for utility load leveling, has a projected toxic to fish. - | | 
energy density two. to three times that of }—H—____ | : ; : 

. conventional lead-acid batteries, or 35 watt- __+Physical scientist, Section of Nonmetallic Minerals. oh d. Desi timat ] th Chemical and Engineering News. Regulators Release ours per pound. Vesign estimates place the Chemicals Hit List. V. 56, No. 50, Dec. 11, 1978, p. 19. 
cost of the battery at $30 per kilowatt-hour. Environmental Science and Technology. ES&T Cur- _ a Lo ry at $ P rents. V. 13, No. 11, November 1979, p. 1325. Among the advantages of the prototype (a SG} omic) Week. Strict Limits for DBCP. V. 122, No. 12, 6-volt, 80-ampere-hour system that has been Mar. 22, 1978, p. “ bite Henorte NCI Issues a Revort 

emical Marketing Reporter. ssues a Report on under development for 3 years) are oper-  ppacp Carcinogenicity. V. 213, No. 10, Mar. 6, 1978, p. 30. ation at ordinary temperatures and low-cost — °The Wall Street Journal. EPA Halts Most Uses of the , components. | OS Pesticide DBCP. V. 194, No. 85, Oct. 30,1979,p.18. 
ompo - . . *Chemical Marketing Reporter. EPA Issues Final Rule Research into the structure and function on Lead-in-Gas. V. 126, No. 12, Sept. 17,1979, p.44. - of hemoglobin, the oxygen-carrying molo- Sami Wek IRL? Wl yw More tpn cule in blood, and into what goes wrong °Chemical and Engineering News. Gasoline Additive is with hemoglobin in sickle cell anemia pa- Carcinogenic. V. 56, No. 46, Nov. 18, 1978, p.17, . a ae ae oo. 10... NCI Says Tris Is an Animal Carcinogen. V. 56, tients, has led to investigation of several No. 19,May 8,1978,p.16 | | : ic 4 : 11Wall Street Journal. U.S. Abandons Bid for Firms To types of chemicals that show potential to Buy Back Tris-Treated Products. V. 192, No. 11, duly 18, treat the disease.** A research group at 1978, p10. es | | | 

_ Northwestern. University is exploring the — osr eral Register. V. 43, No. 115, June 14, 1978, p. 
use of a brominated aspirin derivative _ 13Weekly Compilation of Presidential Documents. Veto 
(acetyl-3,5-dibromosalicylic acid) that can of Bill oncerning Government Ban of Tris in Sleepwear. | 
enter red blood cells to react with the 14Chemical: Week. ‘OSHA Plans Action on Epi, Vinyl - hemoglobin inside, and thereby prevent the ee gens Ethylene Dichloride. V. 123, No. 24, Dec. 13, 

cell deformation known as sickling. Al- “1s’? x, Ill Effects From PBB Contamination. V. 125, 2 though toxicity studies have not yet been No. 16, Oct. 17, 1979, p. 27 for Pl No. 10 
conducted, it is generally believed that de- 197g >, 77° Runs Out for Plant. V. 123, No. 10, Sept. 6, 
rivatives of well-known drugs such as aspi- “Chemical Marketing Reporter. Velsicol Sets Program | rin stand a good chance of being approved for Arkansas Bromine. V. 214, No. 24, Dec. 11, 1978, pp. 4, 

_for therapeutic use in humans. **—.Calcium Bromide Expansions of Dow To Raise An experimental drug therapy for work- canecity to 120MM Lbs. in ’79. V. 214, No. 23, Dec. 4, 1978, . 

ers poisoned by the pesticide Kepone_ ap- 1®Chemical and Engineering News. Checkoff. V.56,No. | 
__ Pears to have potential for detoxifying the astm dactsial Menerals BrCl as Disinfectant. V. 146, | systems of persons afflicted with dangerous November 1979, p. 18. oe | 

levels of other halogenated hydrocarbons. June 8 190 one Tibetan Resources. V. 292, No. 7503, - | 
Successful preliminary research at Virginia ~ 22Feijeral’ Register. Bromine and Brominated Com- _ : ety : pounds From Israel. V. 43, No. 283, Dec. 4, 1978, p. 56746. Medical College using cholestyramine, a *3Chemical Week. Israeli Chemicals Go Public. V. 122, bulky anion-exchange resin, could possibly No. 2, Jan. 11, 1978, p. 22. } 

1 i i European Chemical News. Israel Chemicals Details be expanded to detoxification iudies of Expansion Plans. V. 34, No. 920, Jan. 14, 1980, p. 28. such potential carcinogens as PBB, poly- ——. In Brief. V. 32, No. 863, Nov. 24, 1978, p. 40. chlorinated biphenyls (PCB), mirex, aldrin, undustrial Minerals. clordan~_Potash eats to Bro- ° : mine/ Magnesia. No. ’ ber » pp. 14-1. dieldrin, and DDT. Future research would "Chemical Age. Jordanian Bromine Venture. V. 117, include studies of the mechanism of haloge- No, 3077/8, Aug. 4-11, 1978, p. 1. 7 
nated hydrocarbon excretion from the body, Compiex V Lit No Sten Re eT ae gnc Bromides 
and the safety of using cholestyramine and *?Industrial Minerals. No. 140, May 1979, p. 62. 
similar agents for eliminating these con- june d is et News. Newsbriefs. V. 132, No. 890, 
pounds. se In Brief. V. 32, No. 866, Dec. 15, 1978, p. 22. 

Field trials at two waste-water treatment Chen In Brief. NV. 32, No. be Apr. 3, 1978, P. a uu 
plants have convinced the Dow Chemical July 2 1979, p. 260 ~nementator. V. 86, No. 14, 
Co. that bromine chloride has greater effica- wis Chemical and Engineering News. Exxon Demonstrates . eae : ° inc-Bromine ry. V. 56, No. 42, Oct. 16, »p. 21. cy in killing bacteria and viruses than ““ss___ Researchers Refine Knowledge of Hemoglobin. 
chlorine.*” Although more expensive than V.56, No. 6, Feb. 6, 1978, pp. 21-22. } 
chlorine, bromine chloride offers the advan- 455 Noo Mar Poe It Rid Body of Other Toxins? V. 
tages of use at lower vapor pressures, short- 37 V_ 128, No. 15, Oct. 11, 1978, p. 25. :
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C 1 admium 
By John M. Lucas? | 

Domestic production of cadmium metalin any of its compounds.‘ 
1978 declined 17% from the production In December 1978, a quality-control 
level of 1977, and output in 1979 was 4% standard suggested by the decorated glass 
higher than in 1978. Shipments of cadmium tumbler industry was, with some modifica- 
in both years increased over those of 1977 tion, endorsed by a Federal interagency 
but failed to approach the volume reported regulatory task force consisting of EPA, the 
during 1976. Food and Drug Administration, and the 

Six companies operating seven plants pro- Consumer Product Safety Commission. In- 
duced all of the domestic cadmium during dustrial compliance with the voluntary 
1978. An eighth plant, the new electrolytic quality-control program, which defines the 
zinc plant of Jersey Miniere Zinc Co., came application of cadmium and lead, assures no 
onstream at yearend 1978 and began pro- ‘Significant risk to decorated glassware 
duction of cadmium in 1979. In December sSers.° 
1979, St. Joe Zinc Co. permanently closed its The occupational health and environmen- 
zinc smelter at Monaca, Pa., where bypro- tal aspects of cadmium and the require- 
duct cadmium was also produced. Canada ‘™ents for additional research were dis- continued as the major source of imported cussed at the 1978 International Conference 
zinc concentrates from which cadmium was ©" Cadmium, cosponsored by the N ational extracted as a byproduct. The producer Institute of Environmental Health Sciences 

. . . of the U.S. Department of Health, Educa- price of cadmium, in a range of $2.25 to ti d Welf. d the Karolinska Insti- 
$2.50 per pound, remained unchanged t te St hol n. Swe des © Aarolinska Insti | 
throughout 1978. By the close of 1979, the . Elective October 1979 EPA promulgated 

P roducer price ranged from $2.50 to $3 per final regulations on the concentration of 
Po Les . lati d G t P cadmium and other pollutants contained in 

egisialion oth overnmen Pro, process waste water from plating operations 
8T ams.—In 1978, the Environmental TO” and destined for publicly owned treatment 
tection Agency (EP A) prop osed limits on works. The deadline for compliance with 
cadmium in specific categories of solid this regulation was set for October 12, 1982.¢ waste destined for agricultural application Under the provisions of the Water Pollu- 
on lands used for the production of food- tion Control Loan Program, the Small Busi- 
fain crops or-meats for human consump- jess Administration may grant direct loans 

. ; or loan guarantees of up to 90% for terms of 
On J uly i, 1978, EPA issued final ef- up to 30 years to small electroplaters certi- fluent limitation guidelines for existing fa- fied to have been adversely affected by 

cilities operating within the ore mining and EPA’s proposed pretreatment standards for 
dressing point-source category. The regula- the electroplating point-source category. tion defined limits on cadmium and other In September 1979, EPA issued interim 
substances discharged in effluents originat- final criteria for the classification and appli- 
ing from specified types of ore milling and cation of cadmium-bearing solid waste to 
concentrating operations.*® land used for the production of food-chain 

The proposed approach for implement- crops.’ 
ation of the Toxic Substances Control Act of The national stockpile goal for cadmium 
1976 was published by EPA on October 26, of 11,204 metric tons remained unchanged 
1978. EPA proposed to regulate the manu- through 1979.* The total inventory at year- 
facture, distribution, use, or dispersal of end 1979 was 2,871 tons, with no acquisi- 

_ certain substances, including cadmium and _ tions or releases in 1978 or 1979. 189
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: | a Table 1.—Salient cadmium statistics a 
| 

oo 1975 1976 —«:1977 1978 1979 

United States: on | | | a 
Production! _____---_-_-------- metric tons__ 1,990 2,047 1,999 1,653 1,715 

Shipments by producers? _______-_--~--do__-_- 742 2,707 1,837 1,957 ~—2,870 
Value ________________ ~~ thousands_ — $4,166 $10,498 $7,072 $5,906 $9,498 

Exports _. _- --_--_------—-—~—--~ metric tons__ 180 229° 107 326 211 

Imports for consumption, metal ____.——_——-do__~_- 2,375 3,094 2,332 2,881 2,572 

_ Apparent consumption___———___--~----- do_ __— 3,055 5,381 3,818 4,510 ' 4,817 

Price: Average per pound?___________--__~_--- $3.36 - $2.66 $2.96 $2.45 $2.76 

World: Production. ____________—_-~—-~— metric tons_ _— 15,234 16,773 © 17,985 16,765 18,280 

1Primary and secondary cadmium metal. Includes equivalent metal content of cadmium sponge used directly in 

production of compounds. 
2Includes metal consumed at producer plants. a 

3 Average quoted price for cadmium sticks and balls in lots of 1 to 5 tons. 

| DOMESTIC PRODUCTION | | | 

Domestic cadmium metal production in Table 2.— Primary cadmium producers in 
1979 increased slightly over that of 1978; the United States in 1978 and 1979 
however, production during both years fail, 

ed to reach levels achieved during 1976 and Company Plant location _ 

1977 . 
- . Amax Zinc Co., Inc ___ ~~~ -— Sauget, Ill. 

In mid-December 1979, St. Joe Zinc Co., a | ASARCO Incorporated - --- Corpus Christi, Tex. 
. ‘ an nver, Oo. 

major producer of zinc and byproduct cad- qyeBunkerHillCo ____.. Kellogg, Idaho 

| mium, announced the permanent closure of Jersey Miniere Zinc Co ____ Clarksville, Tenn. 
° . . ational Zinc Co __ ___-~—-— artlesville, a. 
its electrothermic zinc smelter at Monaca, The New Jersey ZincCo._.._ — Palmerton, Pa. 

Pa. The company was studying the feasibili- St. Joe ZincCo.1. ____-_---  Monaca, Pa. 

ty of replacing the Monaca facility with a One pe ,STSOtCS~S 

new electrolytic smelter at an unspecified Closed permanently Dec. 21, 1979. 

location. . 

In 1978 recovery of cadmium metal aver- Table 3.—U.S. production of cadmium 
aged just over 4 kilograms per ton of slab compounds other than cadmium sulfide’ 

zinc produced in domestic smelters, compar- (Metric tons) 

ed with an average of 4.8 kilograms recover- § ————_________________. 

ed between 1973 and 1977. Recovery of Quantity — 
: : . Year (cadmium 

cadmium in domestic smelters between content) 

1964 and 1973 ranged from 4.2 to 6.3 kilo- 975 ) | 

grams per ton of slab zinc. 1967222222 990 
During 1979 production of cadmium com-- 1977 Wo e+ ++ 695 

pounds other than cadmium sulfide (cadmi- 979 ==> 7 ne 

um content), which includes both electro- = =©£—@ ————————__LLLL"—_ 

plating salts and cadmium oxide, increased _. Includes plating salts and oxide. 
over.that of 1978. The quantity of cadmium 

produced under this category has, with a = Table 4. Cadmium sulfide’ produced in 
few exceptions, registered a steady increase the United States | | 

in recent years. Production in 1979, for (Metric tons) 

example, was 30 times greater than that of 
1971. Cadmium oxide was produced at two — Year Quantity 

primary-metal-producing plants. Data on admit content) 

cadmium oxide production are not publish-  1975_____________------ 895 

ed to avoid disclosing company proprietary 1976------------------- 729 
: . : 1977___________ +e 639 

data. The production of cadmium sulfide 1978.9 698 

(including cadmium sulfoselenide and litho- 1979 ------------------ 1,494 

pone) during 1979 regi ster ed a significant 1Includes cadmium lithopone and cadmium sulfosele- 

increase over 1978 production. nide. 

CONSUMPTION AND USES 

The apparent consumption ofcadmiumin Though actual consumption data are not 

1978 was 18% greater than that of 1977,and gathered by the Bureau of Mines, the distri- 

in 1979 was 7% greater than that of 1978. bution of apparent consumption during
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1978 and 1979 was estimated for the follow- for 13%, 11%, and 3%, respectively of the 
ing principal use categories: Transporta- total apparent consumption. — . 
tion, coating and plating, batteries, pig- 
ments, plastics and synthetic products, and Table 5.—Supply and apparent 
alloys and other uses. Cadmium consumed consumption of cadmium 
directly in the transportation category, (Metrictons) 
which included cadmium from each of the —__sSsSsSssssSssesesssSSSsSSseSes 
remaining end-use categories, accounted for aT 1979 
an estimated 17% of the total demand. Stocks, Jan.1_______ 2,165 2,571 2,269 

: Production ________ 1,999 1,653 1,715 

ware consumed an estimated 34%, while Total supol 9496 7405. 6.556 
cadmium used in nickel-cadmium, silver- Exports? PPY ~~~ 107s '306—Stt«=«é«C NT 

| cadmium, and mercury-cadmium batteries Stocks, Dec. 31 ______ *2,571 2,269 1,528 
was estimated to have consumed 22%. Cad- Apparent 
mium used in pigments, plastics and syn- consumption? _ _ "3,818 4,510 = 4,817 
thetic products, and the alloys-and-other Revised. | 
category was estimated to have accounted 1Total supply minus exports and yearend stocks. 

Oo | STOCKS | 

Inventories of cadmium metal held by the quantity of both cadmium metal and 
metal producers and cadmium metal and cadmium in compounds held by merchants 
cadmium in compounds held by compound and distributors of these products increased 
manufacturers generally declined from during the same period. 
yearend 1977 to yearend 1979; conversely, 
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Figure 1.—Trends in production, consumption, yearend stocks, exports, imports, and 
average price of cadmium metal in the United States.
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| Table 6.—Industry stocks, December 31 7 | | 

. _ Co (Metrictons) __ . : | 

a | 1977 1978 1979 : 

. . . 7 ‘Cadmium . Cadmium Cadmium 

- oo Cadmium in Cadmium in Cadmium in. 

metal com- metal com- metal - com- 

Metal producers ___-_----------- "1,452 Ww 1,152 Ww 506222 
Compound manufacturers _ ____ ~~~ —- 72 "774 45 T7158 52 609 

Distributors ______-_-_-------- 255 18 296 — 1g 341 1) 

| Total ___2__-___--___-.---- T1779 T7992 71,498 1776 899 629 | 
tL
 

TRevised. |W Withheld to avoid disclosing company proprietary data; included with “Compound manufacturers.” 

| 7 ' PRICES | Oo | 

The producer price range of $2.25 to $2.50 gust to December, and closed the year at 

‘per pound for cadmium metal established $2.50 to $3 per pound. Dealer prices during 

. in December 1977 remained unchanged the year followed a similar upward pattern, . 

throughout 1978. Dealer prices, which were ending at $2.85 to $2.95 per pound. : : 

$1.85 to $1.95 per pound in early 1978, The announcement in November 1979, : 

trended generally upward throughout the that St. Joe Zinc Co. would close its smelter 

year, closing at $2.13 to $2.23. | reportedly contributed somewhat to the up- 

During 1979 the producer price for cadmi- ward price movement exhibited by both 

um metal rose to $2.75 to $3.25 per pound by _ producer and dealer prices toward yearend. 

April, settled at $2.50 per pound from Au- 

7 Co a FOREIGN TRADE 

_ Cadmium metal and scrap exports during pal supplier, followed by Australia, Mexico, 

1978 registered a significant increase over and Belgium-Luxembourg. No cadmium- 

those of 1977, while exports for 1979, though bearing flue dusts were imported during the 

still significant when compared with 1977 period. ; 

exports, declined from those of 1978. Princi- | | 

pal recipient countries during 1978 and | oe 

1979 were Belgium-Luxembourg, the Fede- Table 7.—U.S. exports of cadmium metal 
5 : . and cadmium in alloys, dross, flue dust, 

ral Republic of Germany, the Republic of — residues, and scra 
: . ’ p : : 

Korea, and Canada. _ 

Cadmium metal imports, which have in- | Quantity Value 

creased since 1972, reached a peak of 2,881 Year (oe (thom 

metric tons during 1978 with receipts from_—=_ << 

21 countries. In 1979 the imports from 19 19%7-------------------- 107 $316 
. . 1978___ 326 864 

countries were lower. During the 2-year 979 9-7 911 550 

period, Canada continued to be the princi<_—<§_ <<
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Table 8.—U.S. imports for consumption! of cadmium metal, by country 
ee 

pe } 1978 1979 | 

SO Country Quantity Value _ Quantity Value 
So (metric tons) (thousands) (metric tons) (thousands) 

Algeria_________.__-____-___-_--_- 10 $49 __ __ 
Australia_.__ $5) 5 406 1,736 319 «$1,716 
Austria __~_ ~~~ ~~ Le 5 22 . __ _- 
Belgium-Luxembourg _______~-_-~------ 292 1,274 237 1,356 
Canada? __________________ 667 3,497 - 695 . 3,709 
Denmark_____________--~---~--~---- _~ —_ 5 23 
Finland___________________- 2 82 390 128 710 
France ______________~----_-_-___- 56 246 100 587 
Germany, Federal Republic of -____.-_-- _- 91 3897 20 «| . 114 
India _________-~_~_-~~-_--~----+--+-+-- 8 34 --: eee - 
Italy_________________________-__- 6 QB : _ __ 
Japan_—______-~~__-__-~-~--~-~--+----- 4 18 10 45 
Korea, Republic of _._.._._..._____-_-_--~-_- 242 927 200 1,020 
Mexico _____________~_~__~-~ ~~~ 436 1,896 288 1,579 
Netherlands __ ___.____________-~_---~_~- 79 333 103 574 
Norway___—_--~_~_-_------_----~--+-- 6 26 107 528 
Peru________________ 130 550 142 162 
Portugal -_ ___. ~~~ eee __ ae 4 8 oo 36 
‘Spain ee 162 629  ~-~ 59 5. 272 
Sweden? ________________-__------- 48 — 210 . 2300 185 
United Kingdom? _________-~----------- 16 61 23 °° ~~ «158 
Yugoslavia* ____9- -/ /§_// -§ - ~~~ +--+ 100 - 407 . 80 a 404 
Zaire ___ ~~ 35 136 25 167 

- Total -- 2 ee 2,881 12,861 2,572  —.~ 18,840 

~ IGeneral imports and imports for consumption were the same in 1978 and 1979. _ ; 7 oe 
*Includes waste and scrap (gross weight). == BO mo | 

WORLD REVIEW 

The Korean Zinc Co. dedicated its new tional health and environmental aspects of 
electrolytic zinc plant at Onsan in the cadmium. 
Republic of Korea in November 1978. The On August 30, 1979, the Government of 
‘plant has an annual capacity of 50,000 tons Sweden ratified a decision by the Swedish 
of zinc and 300 tons of cadmium. Product Control Board to impose a partial 

On February 6-8, 1979, the Second Inter- ban on the importation and use of cadmium. 

national Cadmium Conference was held in Exemptions from the ban, which was due to 
Cannes, France. The conference was jointly become effective in 1980, would be extended 

sponsored by the Cadmium Association of to industries that cannot replace cadmium 
London, The Cadmium Council, and the with other materials or that can control the 

International Lead-Zinc Research Organiza- amount of cadmium released into the envi- 
tion, Inc., of New York, and dealt primarily ronment. © | : 

with the technical, economic, and occupa- | 7
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| Table 9.—Cadmium: World smelter production, by country 
| (Metric tons) : 

| Continent and country 1976 ~ 1977 — 1978? 1979° 

North America: 7 | : 
Canada (refined). ____ ______-__~__~_ ~~~ _LLe - 1,814 1,185 964 1,480 
United States?______ eee 2,047 1,999 31,653 31,715 

Latin America: Se 
- Mexico (refined)______..------_- i ____- 710 908 897 - 990 
Peru____.---------_~---_~_------_--_--- 174 182 ©190 220 

Europe: oF 
_ Austria ___~ ~~~ Le 29 26 33 35 
Belgium________~__~_ ee LL 1,196 1,434 1,139 1,420 
Bulgaria®_ 2 ee 220 200 210 210 
Finland. ~~. 2 ee 428 527 611 . 600 
France ~_- ee 582 790 694 790 
German Democratic Republic®__§_-_.__§ 9-9.» _-___ 20 20 20 20 

_ Germany, Federal Republic of _. ~~... 1,275 1,336 1,182 1,170 
Italy. __---.-_-.-----_ ~~~ ee 436 449 383 460 
Netherlands® _________ >= 397, 302 402 400 

. Norway__.__~-____.~-____ ee 80 97 120 110 
Poland ~~~ LL - ©1750 754 761 766 
Romania®__§_§ $92 eet 100 90 90 90 
‘Spain ~~~ Le 246 303 253 230 

_ USSREe_ 2,700 ~° 2,750 2,800 2,850 
. - United Kingdom _~________ ee 190 295 291 410 

- Yugoslavia. -________---_----_---_------ “180 189 185 200 
Africa: , 

South-West Africa, Territory of __-._____ ~~ 2 ______ reg 80 70 70 
Zaire ~~ Lt 266 246 186 240 

- Zambia __.-_-__.--_------------_-_---- 7 4 *4 4 
Asia: © . : = 

China, mainland®___§_§ $$» 6 ee 100 : 100 120 120 
India ___ 340 44 113 180 
Japan = LL 2,500. - 2,844 2,530 2,590 
Korea, North® _ >» $5 5 7110 F110 110 | 110 

Oceania: Australia (refined)_._-_/__/§____._--.-_.-_-__ 649 "671 754 800 

Total ee ee ee 16,773 17,935 16,765 18,280 

°Estimate. Preliminary. Revised. | | 
1This table gives unwrought metal production from ores, concentrates, flue dusts, and other materials of both domestic 

and imported origin. Sources generally do not indicate if secondary metal (recovered from scrap) is included or not; where 
known, this has been indicated by footnote. Data derived in part from World Metal Statistics (published by World Bureau 
of Metal Statistics, London) and from Metal Statistics (published by Metallgesellschaft Aktiengesellschaft, Frankfurt am 
Main). Cadmium is found in ores, concentrates, and/or flue dusts in several other countries, but these materials are 
exported for treatment elsewhere to recover cadmium metal; therefore, such output is not recorded in this table to avoid 
double counting. 

2Includes secondary. 
3Final figure. 

a a _ TECHNOLOGY 

A $%-volt, rechargeable, nickel-cadmium that seems to function as a magnetically 
battery was developed utilizing sealed cylin- controllable superconductor at room tem- 
drical cell technology. Potential applica- perature. This discovery could lead to the 
tions were in calculators and radios. Re- development of ultrafast solid state comput- 
ported advantages include quick rechar- er switches and a broad range of other 
ging, long life, high-rate discharge, and no __ electromagnetic devices." 
maintenance.® Cadmium is an essential in- A new analytical reagent was developed 
gredient in electrical contacts that must that is both sensitive and highly selective 
resist high temperatures, wear, and seizing. for cadmium and does not react with zinc. 
Recent patents on electrical contacts em- By the addition of appropriate masking 
ploying alloys of cadmium include contacts agents, the reaction is made specific for 
resistant to wear and seizing which employ cadmium.?? A method for determining cad- 
a sintered silver- cadmium alloy, and high- mium in feces was developed and used to 
current electrical contacts produced by estimate the average daily cadmium intake 
liquid-phase sintering of cadmium-tungs- in different age groups in Sweden. It was 
ten-silver alloys.'° observed that smokers had a higher daily 
Cadmium sulfide, when quenched undera_ fecal cadmium content than nonsmokers. 

pressure of nearly 600,000 pounds per Age-related changes in daily fecal cadmium 
square inch, is partially transformed into a __ were also observed."2 
glassy, metallic, reversibly magnetic phase Research directed toward reducing and
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controlling industrial emissions of cadmium Cadmium Association, 34 Berkley Square, | 
to the environment continued to be an London W1X 6Ad, England. 
important area of investigation. A new —————— 

1 | di __- Physical scientist, Section of Nonferrous Metals. method for recovering metals, including 2Federal Register. Solid Waste Disposal Facilities. V. 43, cadmium, from dilute solutions was devel- No. 25, Feb. 6, 1978, pp. 4942-4955, oe 
i i Federal Register. Protection of Environment. Part 440, op ed in England. The process, which u Ses a Ore Mining and Dressing Point Source Category. V. 43, fluidized bed of glass beads 0.0005 millime- No 138, July 11, 1978, pp. 29771-29781. 

i i i i i i - ‘Federal Register. Toxic Substances Control. V. 43, No. ter in diameter in combination with screen 208, Oct, 26. 1978, po. BULAO EOLA nM. 48, Now 
like, expanded mesh electrodes, can report- *Federal Register. Lead and Cadmium in Decorated 
edly recover metals from dilute solutions Glass T wal Revister Bithaeny Dee. 1. eB FB O88 as . . . era r. -Gui ; such as electroplating rinse-tank fluids, Electroplating Point Source Category; Pretreatment 
where the typical concentrations are 100 to oe for, Existing Sources. V. 44, No. 175, Sept. 7, 
200 parts per million.* A safe cadmium wy Federal Register. Criteria, for Classification of Solid 

icc] imi i i aste Disposal Facilities and Practices. V. 44, No. , emission threshold limit during typical Sept. 13, 1979, pp. 58438 53468, 
brazing operations and ways of preventing Quantities in metric tons unless otherwise noted. 
toxic fumes of cadmium oxide from reach- ozNickel Topics. gr Comes gu With 3-Volt Rechar- 
ing workers were developed, and recom- . 7oKim, H. 7 F J. Reid, and F. 5, Scimeca (assigned to 

i i - ‘ ratories, Inc. ractory Metal Silver-Cadmium mendations for safe practice were present Alloys. U.S. Pat. 4,088,480, May 9, 1978. ed. The safe threshold limit reported for Siemens, A. G. Silver Alloys for Electrical Contacts. 
; v4 ; Wi ; Japan Kokai ,412, Mar. 22, . - cadmium oxide is 0.05 milligram per cubic fHoman, C. G., and D. P. Kendall. Magnetic Moment of meter of air measured as cadmium. A booth pressure Quenched Cadmium § Sulfide. Solid State Commu: 

' ; nications (UK), v. 32, September » pp. 521-524. developed for safe brazing operations Was “121 ibergott, E. K. CL. 8. Roquette Pinto, and P. L. A. described. | Aguiar Neto. The Selective Detection of Traces of Cadmi- 
__The Bureau of Mines conducted research Hydrazinobenzothtesnioy Anal Chen acta See gine | aimed at developing economical techniques _y. 101, No. 1, October 1978, pp. 229-230. 

; Kjellstrom, T., K. Borg, and B. Lind. Cadmium in for greater recovery of cadmium and other Feces as an Estimator of Daily Cadmium Intake in ; substances from both liquid and solid indus- Sweden. Environ. Res., v. 15, No. 2, 1978, pp. 242-251. , 
trial process discharge streams. The Bureau _, “Chemical Engineering. V. 85, No. 28, Dec. 18, 1978, p. | 
developed a pyrometallurgical method for sSBritish Association for Brazing and Soldering, Recom- 

' : ; ; .  lmendations for the Safe Use of Cadmium ntaining recovering metallic cadmium and nickel. pendations for Brazing. July 1978, 11 pp.; available from iron residue low in cadmium from scrapped BNF Metals Technology Center, Grove Laboratories, nickel-cadmium batteries.16 . Denchworth Road, Wantage, Oxfordshire, OX129BJ; Eng- 
. 7 and. oo . Developments in cadmium technology are B ileon, D. A. Recovery of Cadmium From NiCd Scrap . . . atteries. Proc. 6t iner. Waste Utilization Symp., U.S. abstracted In Cadmium Abstracts, a bi- Bae ee Minos and IIT Research Institute, Chicago, Iil., monthly publication available through the May 2-3, 1978, pp. 420-423. |





~ Calcium and Calcium _ 

By J. W. Pressler! | , 

Calcium metal was manufactured by one_ thetic calcium chloride was manufactured 
company in Connecticut. Calcium chloride by one company in New York and two 
was produced by two companies in Califor- companies in Washington. 
nia and two companies in Michigan. Syn- 

| DOMESTIC PRODUCTION | 

Pfizer Inc. produced calcium metal at that of the previous year. Total production | 
Canaan, Conn., by an aluminothermic proc- of natural calcium chloride in 1978 was 

_ @ss in which high-purity quicklime and 773,000 tons, an increase of 9% compared 
aluminum powder are briquetted and heat- with 1977 production; total production in 
ed in vacuum retorts. At 1,170° C, calcium 1979 was 719,700 tons, a decrease of 7% 
vaporizes and is collected at the other end of compared with that of 1978. 
the retort, which has a water-cooled con- Allied Chemical Corp. recovered synthet- 
denser. . . ic calcium chloride as a byproduct of soda 

National Chloride Co. of America and ash at Syracuse, N.Y.; Reichold Chemicals, 
Leslie Salt Co. produced calcium chloride Inc., recovered. synthetic calcium chloride 
from wells in San Bernardino County, Calif. as a byproduct of pentachlorophenol manu- 
Average output increased 20% in 1978, but facture at Tacoma, Wash.; and Hooker 
decreased 13% in 1979, compared with that Chemicals & Plastics Corp. manufactured 
of the previous year. The Dow Chemical Co., calcium chloride at Tacoma using limestone 
Velsicol Chemical Corp., and Wilkinson and hydrochloric acid. Total output of syn- 
Chemical Corp. recovered calcium chloride thetic calcium chloride in 1978 was 258,000 
from brine in Gratiot, Lapeer, Mason, and tons, a slight increase compared with the 
Midland Counties, Mich.; however, Velsi- 1977 level; in 1979, output was 251,000 tons, 

- col’s plant was shut down in 1978. Average a decrease of 3% compared with the 1978 
output in Michigan increased 9% in 1978, level. 
but decreased 5% in 1979, compared with | 

Table 1.—Production of calcium chloride (75% CaCl, equivalent) in the United States 

_”””””SNtural=—=~*~*~“‘*”C«Synthetie’ a 
Year = Quantity. —~—~—~sVailue_——=—~=—~—~=SQuantity.+=~=~Vailue.+~ + ~*Quantity. ~~ Value 

(short tone) (thousands) aan tone) (thousands) rer, (thocaonds) re ee ANS! __SSHOrt tons) (thousands) 
1975 __-_______ 594,400 $29,047 233,869 $15,137 828,269 | 1$44,183 
1976 _________ 648,979 32,889 248,272 14,381 897,251 47,270 1977 _______ 710,385 45,048 257,231 17,683 967,616 62,731 
1978 _________ 773,138 53,868 257,763 21,172 1,030,901 75,040 1979 719,709 51,884 261,052 22,566 980,761 74,450 eee 

1Data do not add to total shown because of independent rounding. 
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CONSUMPTION AND USES | 

Calcium metal was used as a reducing The principal use of calcium chloride was 

agent to recover refractory metals such as to melt snow and ice from roads, streets, 

tantalum, uranium, and zirconium from bridges, and pavements. Calcium chloride is 

their oxides; to form alloys with metalssuch more effective at lower temperatures than 

as aluminum, lead, and silicon; as a desul- rock salt and is mainly used in the North- 

furizer and deoxidizer in steel refining; in ern and Eastern States. Because of its 

the manufacture of calcium hydride used in considerably higher price, it is used in 

the production of chromium, titanium, and conjunction with rock salt for maximum 

zirconium in the Hydromet process; and as_ effectiveness and economy. It was also used 

an aid in removing bismuth from lead in _ to stabilize the surface of roads and drive- 

refining. Some minor, but interesting, uses ways for dust control and as a set-accel- ‘ 

were in the preparation of vitamin B, andas erator for concrete. 

a cathode coating in some types of photo Velsicol Chemical Corp., a subsidiary of 

tubes. | Northwest Industries, was forced to close its 

A high growth rate was forecast for the St. Louis, Mich., chemical plant in Septem- 

use of calcium in the battery sector, particu- ber 1978 because of environmental pollution 

larly in the maintenance-free (MF) lead- of polybrominated biphenyls. At least 

calcium (0.1% Ca) automotive storage bat- 60,000 tons per year of 78%-equivalent 

tery. As with nickel-cadmium batteries, the CaCl. was lost to the marketplace, and 

lead batteries were completely sealed, and disrupted a market that had price increases 

replacement of the electrolyte is not neces- totaling over 14% for that year. 

sary. They were sold particularly on their Sales of calcium bromide as a packer and 

merit of being of long life. Demand in the completion solids-free fluid for oil and gas 

United States continued strong throughout wells doubled in the 1978-79 period. The 

the year. an | | Dow Chemical Co. expanded its Midland, 

The MF battery continued to consume the Mich., plant capacity in 1979 to 120 million 

major portion of calcium metal supply, with pounds annually.? A new facility at. its 

Detroit equipping all passenger cars by Magnolia, Ark., plant is also being added, 

yearend 1979. | - with an annual capacity of 120 million 

In addition to its use in the refining of pounds of calcium bromide, to be completed 

steel, calcium was used as an additive to in 1981.° | | 

high-tensile steels, such as those used in oil Great Lakes Chemical Corp. of West La- 

pipelines. Research has pointed to possibili- fayette, Ind., has also increased its calcium 

ties of using calcium additives in other high- bromide production, and has penetrated the 

quality steels. market appreciably.‘ 

PRICES AND SPECIFICATIONS 

The price of calcium metal crowns in- 
creased from $1.64 per pound to $1.80 per Value per 

pound on October 16, 1978, and to $1.89 per ____ Pound 

pound on January 1, 1979, maintaining that 1979 

level throughout 1979. The price of calcium- Calcium metal, 1-ton lots, 50-pound 

silicon alloy increased from 51 cents per full crowns, uy by 18 inches, $1.80 $1.89 

pound to 54 cents per pound on April 1,  Caicium-silicon alloy, 32% calcium, 
1978; to 57 cents per pound on October 1, carload lots, f.o.b. shipping point ~~ - 57 T1 

1978; and to 71 cents per pound on October ~~ q... wretnic week V_50. No. 1. Jan. 1, 1979, p. 5: No. 

1, 1979. Yearend published prices and speci- 53 Dee Bi, 1979, ees V0, No. I, Jan. 2, 1979, p. 9; No. 

fications for 1978 and 1979 were as follows:



_ CALCIUM AND CALCIUM COMPOUNDS - 149 

Calcium metal is usually sold in the form | | __ 
of crowns, broken pieces, or billets, shipped | Value perton’ 
in 55-gallon metal containers with a maxi- 1978 _ 1979 
mum of 300 pounds, and gasketed to provide —_Caicium chloride, regular oo 
an airtight condition, with argon atmos- grade, 77% to 80%, flake, 

. phere provided if desired. The value for oak © ae vad, --- 67-970 467-870 
imported calcium metal in 1978 ranged 40% to 45%, tankcar or 9895 98.95 
from $0.68 to $1.82 per pound, and averaged =§_ ——————__—_ 
66. 1D iff be high and 1 3 

soenpaaile valves vance pale $0 oe for by differences in quantity, quality, and location. 

$2.07 per pound, and averaged $1.41 per Jecourees Chemical, Marketing Reporter. V ae No. 1, 
pound for the year. This did not include the | : a 
assessed tariff, which was 7.5% ad valorem = As _ reported by producers on an f.o.b. 
for Most Favored Nation status and 25% ad warehouse basis, with conversions of all 
valorem for Non-Most Favored Nation sta- Products to a 75% CaCl, basis, the average 
tus. oo , | value in 1978 for natural calcium chloride 

Calcium chloride is usually sold either as W®S $69.67 per ton; the average value for 
solid flake or pellet averaging about 75% L ntnetic ‘calcium chvoride was pee P 1. 

| ee Le . ton. Combining natural and synthetic prod- 

about 40% “CaCl. The price ee v valet ucts, the average value of solid 75% CaCl. 
pe ALO 2. for the ye 79.42 per ton, and the | 

chloride increased 40% for 1978 and 1979, average value of vleaid "10% CaCl. was 
although published prices did not indicate $31.91 per ton. Likewise in 1979, the aver- 
this. Yearend published prices and specifi- age value of solid 75% CaCl. for the year 
cations for 1978 and 1979 were identical, as was $89.06, and the average value of liquid 
follows: 40% CaCl. was $25.89 per ton. | 

. FOREIGN TRADE | | : 

The following section contains foreign valued at $825,000 ($1.0 million). Imports of 
trade statistics for 1978 and 1979. Those for calcium chloride, mainly from Canada, 
ma 9 are in parentheses. nosphat were 42,523 (58,091) tons valued at $2.1 
_iuxports of caiclum phosphates were ($3.0) million. Imports of other calcium 

129,532 (559,963) tons valued at $19,452,000 compounds, mainly from Norway, Turkey, 

($24,114,000), compared with 53,309 tons Canada, the United ‘Kingdom, and France 
~ valued at $9,550,000 in 1977; leading desti- (Norway, Turkey, France, the Netherlands, 

nations were Canada, the United Kingdom, Canada, and the United Kingdom) totaled 

ee inedom Ve (Canada, Merce, 254,600 (265,200) tons, valued at $26.4 ($32.1) 
: ? , - illion. : 

land). Exports of calcium chloride, mainly Imports of other calcium compounds in- 
to Canada and Mexico, were 45,099 (30,307) . . 
tons valued at $4,539,000 ($5,722,600), com- cluded 99,513 (128,061) tons of calcium ni- 

pared with 39,552 tons valued at $3,383,000 ‘rate, mainly from Norway; 94,058 (81,228) 
in 1977. Exports of other calcium com- 33 086 Gd UBD een, he an Turkey , 
pounds, including precipitated calcium car- from France: 1 0.97 3 8 06 walling, mainty 
bonate, mainly to Canada, the Netherlands, '0™ France; 10,978 (8,969) tons of precipi- 
and Mexico (Mexico, Canada, the Nether- tated calcium carbonate, mainly from the 

lands, Saudi Arabia, and the Republic of the United Kingdom, Japan, and France (the 
Philippines), totaled 22,519 (20,417) tons United Kingdom, France, and Japan); 6,611 
valued at $10,139,000 ($11,874,000), compar- (7,217) tons of calcium carbide from Canada; 

ed with 14,887 tons valued at $4,053,000 in 2,017 (1,946) tons of calcium cyanamide, 
1977. mainly from Canada; 1,888 (8,599) tons of 

Total imports of calcium and calcium calcium hypochlorite, mainly from Japan 
compounds were 297,400 (823,600) tons val- and India; and 6,237 (5,062) tons of other 
ued at $29.3 ($36.2) million. Imports of compounds, mainly from the United King- 
calcium metal from Canada, the U.S.S.R., dom, the Federal Republic of C:-~many, 
and the United Kingdom (the U.S.S.R., Mexico, and Canada (the United Kingdom, 
Canada, and Japan) were 262 (359) tons Canada, and Japan).
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Table 2.—U.S. imports for consumption of calcium and calcium chloride, by year 
ps ss ss SSS SSS SS SSS SSS eee ——— 

a . CO Calcium | - Calcium chloride 

oe _ Year oe | tity - Quantit oa 8 © Quantity Vatuet Quantity, Value! 
4974 109,252 «= s«820,8838 (8509 $155,727 
1975... Le si0,128 iss‘ 684 12,021 597,758 
19760 eee. 461,965 475,119 16,046 480,259 
1977__- 458,819. 705,634 + 19,708 1,002,386 
1978) 528,835 825,008 42,523 2,101,794 
1979 ee TNT, 126 1,015,183 68,091 3,018,443 | 

1US. Customs import value, generaily representing value in foreign country, and, therefore, excluding U.S. import 
duties, freight, insurance, and other charges incurred in shipping merchandise to the United States. 

. °° Table 3.—U.S. imports: for consumption of calcium chloride, by country : | 

ee ee Short tons) . | Oo 

oo ” Om 7 — 1978 ] 1979 
. anery oo Quantity Value? Quantity Value! 

Canada _________________________ = 42,198 $2,010,425 57,993 $2,920,938 
Denmark". 2 2 ee Le 1 450 oe __ 
France. _- 25 5 ee eee _— -__) 3 4,405 
Germany, Federal Republic of _..______-_--~--+------ — 82 46,773. (91 - 86,829 
Ireland ___=_-~-2----_.------~--~------=----- . (7) . 643 (7) 934 
Japan _______ ee 220 37,888 (7) 450 
Netherlands ___.__»_/»_»» ->_-» > 22 «4,360 ee ae 
Sweden. 8 eee 8 686 4 2,926 
Switzerland —____ 5 ee 8 eee -- __ _. (2) 305 
United Kingdom _______--------------+------+ (?) 569 A 1,656 

Total ______--------------------------- 42,528 -2,101,794 58,091 3,018,443 

1U.S. Customs import value. See detailed explanation in footnote 1 of table 2. 
2Less than 1/2 unit. 

WORLD REVIEW 

The market economy world annual pro- more than doubled, from 19,700 tons in 1977 

duction of calcium metal is estimated to be to 42,198 tons in 1978, and increased 37% in 

between 1,400 and 1,600 short tons. Major 1979 to 57,993 tons. 

increases in Soviet exports to the United U.S. exports of calcium chloride to Cana- | 
States in 1979 indicated a magnitude esti- da increased from 28,975 tons in 1978 to 

mate of its production to be 1 million 30,307 tons in 1979. 
pounds annually. France.—Planet Wattohm S.A., a subsid- 
Canada.—Chromasco Corp. Ltd. produced iary of Compagnie de Mokta, produced cal- 

calcium metal at its Haley smelter near cium metal by the Pidgeon process. No 
Renfrew, Ontario. Canada continued tolead metal was exported to the United States in 

all other countries in the production of 1978 and 1979. Expansion of MF storage 
calcium metal in 1978, producing about battery production to Europe is underway, 
1,267,000 pounds. Most of it was exported to with General Motors Corp. building a plant 
the United States (84%), with lesser in France. A major portion of the batteries 

amounts to the Republic of South Africa produced will be exported to other Europe- 
and Mexico (6% each). About 489,000 an countries for automotive use. 
pounds valued at $770,000 was exported to U.S.S.R.—Substantial quantities of calci- 
the United States. In 1979, Canada pro- um _ metal was produced in the U.S.S.R. 
duced about 1,052,000 pounds of calcium Fifty-five tons of Soviet calcium metal val- 

metal valued at $2,008,000. U.S. imports ued at $75,000 was exported to the United 

from Canada for the year were 296,000 States in 1978, but this increased dramati- 
pounds, valued at $613,000, a decrease of cally in 1979 to 211 tons valued at $402,000, 
33% compared with the 1978 level. and represented 59% of all U.S. calcium 

Canada was the leading source of U.S. metal imports for the year. 
imports of calcium chloride. U.S. imports
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TECHNOLOGY 

Increased demand for calcium bromide (under warranty for 10 years and with an 

high-density, solids-free liquids in the com- expected lifetime of 20 to 40 years) store 
pletion of oil and gas wells was experienced ample heat for an average house.® 

in 1978 and 1979. Refinements of technology W. R. Grace & Co., New York, N.Y., has 

have emphasized better production tech- developed a new inorganic compound that 
niques in unconsolidated formations, diver- can be added to concrete to prevent corro- 

sification of specific gravity formulations sion in bridges. The product, called a Darex 
from 9.1 pounds per gallon {Principal Corrosion Inhibitor, is a compound of calci- 

act to as high as ae CaBr, per gan um nitrite and water that is added to the 
( . er nln centages * li a 4 * and ZnBr:), concrete at the ready-mix plant in propor- 

and recycling of spent liquid for reprocess- tion of 2% to 4% by weight of the cement. 
ing and more efficient utilization. Greater Th | es . 

. . . e compound is said to prevent corrosion 
demand was experienced in land-based by reacting chemically with the steel that 

wells because of easier control and utili: >) ™* 6 any ne 8 | 
zation.® the concrete contacts. According to Grace, 

A heat-storage battery has been devel- me compound was developed after 15 years 

oped by Pipe Systems Inc. (St. Louis, Mo.) ° research. | 
and The Dow Chemical Corp. (Midland, Physical acionti «. Section of Nonmetallic Minerals. : : 

° © dec an * sicai SCientvist, 10n Oo onme ic Minerals. — 

Mich.), consisting of 30 pounds of calcium —acpemical & Engineering News. V. 57, No. 4, Jan. 22, 
chloride hexahydrate phase-change materi- _ 1979, p. 15. | 

al encapsulated in 6-foot-long by 3-1/2-inch- ogremical Marketing Reporter. V. 215, No. 11, Mar. 12, 

diameter polyethylene cylinders. Heat is  ““sgreat Lakes Chemical Corp. Annual report, 1978, p. 10. 
stored as the latent heat of fusion (82 Btu Dowell Division of The Dow Chemical Co. (Houston, 

° ff Tex.). Private communication, Apr. 1, 1980. 
per pound) when the salt melts at 81° F., Chemical & Engineering News. V. 57, No. 19, May 7, | 
and is released when it crystallizes. Accord- 1979 ».15. 
ing to Pipe Systems, 100 rods at $30 each 7Chemical Week. V. 125, No. 1, July 4, 1979, p. 39. |
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Cement 

| By James T. Dikeou! 

Portland cement shipments from plants: rate than that of construction as measured 
in the United States and Puerto Rico, in- in constant dollars. Contributors to the 

cluding cement imported and distributed by higher consumption of portland cement in- 
domestic producers, totaled 83.8 million clude concrete slip form pavers for highway 
tons in 1978 and 83.4 million in 1979. construction; the use of cement for slope 

Shipments in 1979 were 7% higher than protection in reservoirs; shotcreting for 
shipments in 1977 but 4% less than the 1973 mine shaft-lining systems; concrete over- | 
record high cement shipments of 86.6 mil- lays on highways and airport runways as a 
lion tons. Mill value of these shipments. means of rehabilitation, mainly since 1973; : 

increased to $3.4 and $3.9 billion, respec-. increased use of concrete rail ties; special 
tively, for 1978 and 1979, 21% and 39% admixtures permitting the manufacture of 

higher, respectively, than that of 1977. This higher strength concrete; and wider use of 
reflects an increase in the unit value of prestressed and precast structures for in- | 

| $4.35 and $9.88 per ton respectively, for dustrial plants, box girders, bridge decks, 
1978 and 1979, or 12% and 27%, respective- and rapid transit systems. 
ly, compared with that of 1977. New cement plants being built or mod- 
Demand for cement during the 2-year ernized are designed to minimize labor 

period was strong in most end use sectors. through the use of automated equipment. | 
Housing starts in 1978 remained high, at This factor has contributed to labor produc- 
about 2 million units, dropping to 1.7 mil- tivity gains in the cement industry where 
lion units in 1979. In addition, nonresiden- tons-per-employee-hour have risen from 0.9 
tial building exceeded expectations. Total in 1960 to 2.3 in 1979. During this period, 
cement sales in constant dollars rose 138% in portland cement manufacturing capacity 
1978 and 17% in 1979 compared with 1977 increased from 81 million tons to 106 mil- 
sales. Much of the increased cement de- lion tons in 1979. In contrast the number 
mand was west of the Appalachians. Ce- employed has dropped from 35,000 to 24,000. 
ment production capacities in 1978 were not Several new capacities came onstream 
adequate to meet demand in many parts of including one new plant, four modern- 
the West and severe shortages were chronic izations, and expansions and the startup of 
throughout the year particularly in Wash- a plant that was closed in 1976. Estimates of 
ington, Oregon, California, and Arizona. the capacity added is about 2 million tons: 
Although production of cement for 1979 was However, in general, capacity increases 
about the same level as in 1978, the short- have been impeded by government legisla- 
ages of the previous year did not occur. tion and regulation on both the Federal and 
During this 2-year reporting period, produc- State levels. 
tion was affected by isolated strikes, conver- Energy continued to be a major concern 
sion to coal burning, installation of pollu- in the cement industry. In keeping with a 
tion control facilities to meet environment- trend set in motion by the fuel crises of 
al regulations, operating difficulties, short- 1974, a number of kilns were converted to 

ages of special railcars, and the inability to coal as the primary fuel. In addition, sever- 
raise capital for expansion of this capital- al companies were experimenting with the 
intensive industry. burning of industrial wastes, waste oil, and 

Over the previous 20 years, cement con- a variety of combustible materials other 
sumption had risen at an average annual than coal, oil, or natural gas. Another 
rate of about 2.38%. This is a slightly higher recent movement has been the acquisition 
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‘of coal deposits and coal mines by cement maintain, and stabilize cement prices re- 
producers. At least five companies mained very much an issue. Other States 
announced plans for the development of joining the original three include Alabama, 
coal reserves and mining facilities. = Florida, Kansas, Louisiana, Minnesota, Mis- 

_ Civil antitrust suits originally filed in souri, Montana, Nebraska, New Mexico, 

~ 1976 by the attorney’s general of California, Oregon, Texas, and Utah. The actions were 

Arizona, and Colorado against the Portland scheduled to be heard in the District Court 
‘Cement Association and a number of ce- for the United States for the District of 
‘ment producers alleging a conspiracy to fix, Arizonain September 1980. = => | 

| Be | | Table 1.—Salient cement statistics i | Ds | 
i a . - | _ (Thousand short tons and thousand dollars) — | | mo 

Te “1975 1976 1977 1978 ~—~S*~*~*«*YTD 

“* Production? ___ 68,139 72,950  ~—-' 78,647 83,986 . 84,491 
. Shipments from mills? 3_—__ 69,102 73,668 80,247 86,557 «85,747 
,. Value??#_______ «$2,159,160 $2,510,100 = -$2,932,408  $3,543.996 - $8,991,580 

Average value per ton? 74 _____ $31.25 $34.07. _. $36.54 $40.94 $46.55 
-” Stocks, Dec. 31 at mills? __ 6,930 7,154 = 6,041 5,320 6,600 
_. . Exports_ o-oo 417 848 236 | 55 "149 

_ Imports for consumption ______ 3,637 — - 3,074 3,989 6,577 9,393 
+ Consumption, apparent® © _____ 70,062 74,136 81,587 87,619 87,799 
World: Production’._______=___ 778,989 822.418  - 1872,894 938,095 P957,791 

Preliminary. _ "Revised. a 7 ee a 
' ~1Bxcludes Puerto Rico. © . . 
* 2Portland and masonry cement only. - - . 

. ., 3Includes.imported cement shipped by domestic producers. __ - a 
' @Value received, f.o.b. mill, excluding cost of containers. _ . . 
5Quantity shipped, plus imports, minus exports. oe 

. _ SAdjusted to eliminate duplication of imported clinker and cement shipped by domestic cement manufacturers. 

BS . DOMESTIC PRODUCTION tits | | 

a During 1978-79, 1 State agency and 57 chester, Rockland, Suffolk, and Nassau 
companies operated 162 plants in 39 States. Counties. | 
An additional two companies operated two Pennsylvania, Eastern.—All counties east 
plants in Puerto Rico, manufacturing oneor of the eastern boundaries of Potter, Clinton, 
‘more kinds ofhydrauliccement. = = — Centre, Huntingdon, and Franklin Coun- 
. Some.of the tables show statistical data _ ties. | oe 
arranged by State or by groups of States Pennsylvania, Western.—All other coun- 
that form cement districts. A cement dis- ties in Pennsylvania. , 
trict may represent a group of States or a | | | 
‘portion of a State. The States of California, PORTLAND CEMENT 
New York, and Pennsylvania have, on some ; 
tables, been divided to provide additional As appropriate throughout the remainder 
marketing information. Divisions for these Of this report, where different values exist 
States are as follows: for 1978 and 1979, the 1978 values are 

_ California, Northern.—Points north and shown first, with the 1979 values immedi- 

west of the northern borders of San Luis ately following in parentheses. 
Obispo and Kern Counties and the western Manufacturers in the United States and 
borders of Inyo and Mono Counties. Puerto Rico produced 75.5 (76.1) million 

California, Southern.—All other counties _ tons of clinker and imported 3.0 (4.2) million 

in California. tons of clinker to grind 81.4 (82.1) million 
New York, Western.—All counties west of tons of portland cement. Stocks at mills 

_a dividing line following the eastern bound- decreased by 700,000 tons during 1978, but 
aries of St. Lawrence, Lewis, Oneida, Madi- increased 1.2 million tons during 1979. 
son, Chenango, and Broome Counties. Production Capacity.—During 1978-79, 
New York, Eastern.—All counties east of multiplant operations were run by 24 com- 

the above dividing line. panies. Company size, as indicated by per- 
New York, Metropolitan.—The five coun-_ centages of the national total clinker pro- 

ties of New York City (Bronx, Kings, New duction capacity of individual companies, 

York, Queens, and Richmond) plus West- ranged from 7.2% (6.8%) to 0.25% (0.09%).
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The 5 largest producers provided 28% (28%) The trend towards increasingly large and 
of the total production capacity; the 10 high-capacity cement kilns has led, in Ja- 
largest provided for a combined 485% pan and Europe, to the. development of 
(46.4%). At the end of 1979, the 10 largest precalcining processes in which the input of 
companies, in terms of clinker production heat is divided between two firing systems. 
capacity, were (1) Ideal Basic Industries, The secondary firing system, installed be- 
Inc.; (2) Lone Star Industries, Inc.; (3) Mar- tween the cyclone preheater and rotary 
tin Marietta Corp.; (4) General Portland, kiln, is fed up to 60% of the required fuel. 
Inc.; (5) Kaiser Cement Corp.; (6) Amcord, The kiln feed material is up to about 90% 

Inc.; (7) National Gypsum Co.; (8) Marquette calcined before entering the kiln. Advan- 
_ Cement Co.; (9) Medusa Corp.; and (10) tages of precalcination include reduced con- 

Southwestern Portland Cement Co. _ sumption of refractory lining material, high 
At the end of 1979, 377 kilns located at kiln utilization, lower nitric oxide emis- 

157 plants were being operated by 50 com-_ sions, and the use of lower grade fuels. 
panies and 1 State agency in the United However, for equal throughout perfor- 
States and Puerto Rico. Estimated annual mance, the heat consumption is slightly 
clinker production capacity at yearend was higher than that of the conventional pro- 
89.1 (89.7) million tons. An average of 54(57) cess with cyclone preheaters. During 1978, 5 
days downtime was reported for kiln main- new suspension preheaters were put into 
tenance and replacing refractory brick. An- operation, bringing the yearend totals to 40 
nual clinker production of the industry was suspension and 14 grate preheaters. At the : | 
75.5 (76.1) million tons. The industry oper- end of 1979, 38 suspension and 11 grate 
ated at 85% (85%) of its apparent capacity, preheaters were reported to be in operation. 
compared with 82% in 1977. Average annu- §- Capacity Added in 1978.—Centex Cement 
al clinker capacity of U.S. kilns was 234,000 Corp. in mid-1978 opened a new plant at a 

(237,900) tons; average plant capacity was new site, Buda, Tex. (near Austin). Plant 
567,000 (571,000) tons and average company capacity is rated at 500,000 tons and con- 
capacity was 1,747,000 (1,759,000) tons. Of struction cost was $32 million. 

the 157 clinker-producing plants, 6 produc- Coplay Cement Manufacturing Co. in 
ed white cement. In addition, 12 plants March 1978 put onstream its new plant at 

| operated grinding mills using only imported _its existing Nazareth, Pa. site. Plant capaci- 
or purchased clinker, or interplant trans- ty is rated at 1.1 million tons and was 
fers of clinker. Of these 12, 11 had for some constructed at a cost of $50 million. There is 

years operated in this manner; the other no net capacity increase due to shutdown of 
operated from mid-1978. This latter plant old plants. Coplay is a wholly owned US. — 
‘was normally a clinker producer but had subsidiary of Societe des Ciments Francais. 
closed its kilns in 1976 and restarted them Lehigh Portland Cement Co. in October 
in 1979. Of the 11 grinding plants in 1979,6 1978 completed the modernization and ex- 
produced portland cement only, 1 ground pansion program it started in 1976 at its 
clinker for both masonry and portland ce- Mason City, Iowa plant. Net capacity 
ment, and 4 produced only masonry cement. change adds about 150,000 tons, bringing 
Based on the fineness necessary to grind total plant capacity to 750,000 tons. Total 
Types I and II cements and making allow- cost was about $25 million. Lehigh is a 
ance for downtime required for mainte- wholly owned subsidiary of the Portland- 
nance, the cement industry in the United Zementwerke, Heidelberg A.G. 

States and Puerto Rico had an estimated Lone Star Lafarge Inc. completed con- 
annual grinding capacity of 105 (106.5) mil- struction of a new plant to manufacture 
lion tons of cement. “SECAR” brand high-purity calcium alum- 

During 1978-79, clinker was produced by inate cement, a premium-priced cement 
wet-process kilns at 89 (88) plants and by with applications in refractories, chemical 
dry-process kilns at 61 (61) plants; 7 (8) processes, and other special industrial uses. 
additional plants operated both wet anddry The new plant is located at Chesapeake, 
kilns. All new plants that came onstreamin Va., an existing site, and was designed and 
1978-79 and those currently under construc- engineered by Lone Star Lafarge Consul- 
tion are dry-process, preheater equipped, tants Ltd., Canada. Capacity change was 
single-kiln systems with capacities in excess not announced. 
of 500,000 tons of clinker. Newer plants, South Dakota Cement Co. in early 1978 

expected onstream in the early 80’s, are completed its expansion and modernization 
planned to be equipped with flash calciners. program at its existing facility at Rapid
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City, S, Dak. New capacity added was about their Pryor, Okla., plant was essentially 
500,000 tons at a cost of $27.8 million. South completed by the end of 1979. Plant capaci- 
Dakota Cement Co. is owned by the State of ty was increased from 450,000 tons to 
South Dakota. Se 750,000 tons through the addition of a third 

Southwestern Portland Cement Co. in kiln and new primary crusher, storage, and | 
mid-1978 finished modernizing its Odessa, blending facilities. New pollution control’ 
Tex. plant. New capacity added was about equipment was also installed. a 
260,000 tons. | In late December of 1979, Kaiser Cement 

Plants Reopened in 1978.—Two old Corp. completed modernization of its San 
plants were reopened under new manage- Antonio, Tex. plant. The project, which cost 
ment. The Independent Cement Corp. $16.5 million, consisted of replacing three 
reactivated the former Colonial Sand & old wet-process kilns with a new dry process 
Stone Co., Inc.. plant, at Kingston, N.Y. It kiln with preheater and precalciner. Capac- 
had a lease with option to buy and planned ity remained at 490,000. tons of finished 
to improve this operation further. Reactiva- cement. = = | 
ted capacity was rated at 750,000 tons. Oregon Portland Cement Co. in 1979 
SME Cement, Inc., a newly organized opened its new plant at Durkee, Oreg. The 

cement producer, restarted the Diamond- 500,000-ton-capacity, dry-process preheater 
Flintkote Co. plant at Middlebranch, Ohio. plant, constructed at a cost of $46 million, 

The plant had been forced to shut down due_ replaced the company’s old 200,000-ton- 
: | to environmental control factors begining capacity plant. . - _ Se, 

in late 1975 with final shutdown in mid- Texas. Industries, Inc., completed con- 

1976. SME Cement, Inc., bought the plant in struction of its new cement plant at Hunter, 
1977 and began grinding purchased clinker Tex. . The 550;000-ton-per-year-capacity, 
in mid-1978. Clinker production began dry-process plant includes a preheater- 
again in 1979 in two of the four kilns. Both _ precalciner system, and was constructed at 
are dry process, coal fired. New capacity a cost of $50 million. © a 7 
onstream is approximately 275,000 tons. _ Portland Cement Co. of Utah added a new 

Capacity Changes in 1979.—Ideal Ce- 11- by 300-foot wet-process kiln, replacing 
ment Co. completed construction early in two small kilns, to increase its plant capaci- 
1979 of their new preheater-precalciner kiln _ ty from 260,000 to 420,000 tons per year. | 
at Knoxville, Tenn. Cost of construction was Capacity Changes Scheduled for Com- 
$50 million. The new dry-process, 580,000- pletion During the Period 1980-81.— 
ton-capacity kiln replaced old wet-process Several major clinker capacity increases | 
kilns, and increased the total capacity at are expected as summarized in the follow- 
this plant by 110,000 tons. ingtexttable. | 
OKC Corp.’s $22 million expansion of. a : aes 

. _ Capacity (thousand tons) . 
_ Company Location . Process Preheater Gntnnas) From To _COfer= 

: e 
ne 

New: 
General Portland, Inc Balcones, Tex ____ D, SP, PC $85 — ~ 925 925 

Expansions: 
Ideal Basic Indus- 

tries, Inc ______ Boettcher, Colo ___ D, GP 34 325 460 185 
Martin Marietta 
Corp_________ Lyons, Colo ____ _ D, SP, PC 7 434 451 17 Medusa Corp_____ Charlevoix, Mich __ D, SP, PC 50 750 1370 620 

Total 1980 ____ .____________-_------ + ----ee- 1,697 
New: 

Ideal Basic Indus- 
. tries, Inc __.._.._  Thedore, Ala ____ D, RSP, PC 175 _- 1,500 1,500 

Expansions: 
California Portland 

Cement Co _____ Mojave, Calif ____ D, SP, PC 100 1,100 2,100 1,000 The FlintkoteCo_._ _ Redding, Calif____ D, SP, PC 42 290 600 310 
Kaiser Cement Corp Permanente Calif _ D, RSP 97 1,600 1,600 0 
Lone Star Industries, 
Inc_.__.___..__ Santa Cruz, Calif __ D, SP 65 395 750 355 

Marquette Cement 
Co_____ Cape Girardeau, Mo D, RSP 80 275 1,000 725 

Martin Marietta 
Corp_________ Davenport, Iowa __ D, SP, PC 80 500 ~=—s 8850 350 

Total 1981 ____ _______________----- eee ___ 4,240 
mr 

D Dry. GP Grate preheater. PC Precalciner. RSP Reinforced suspension preheater. SP Suspension 
preheater. .
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Capacity Changes Announced for Com- Co. in 1978. Through a tender offer to its 
pletion After 1981.—Three new plants at shareholders made late in 1979 and conclud- 
new sites have been announced but con- ed shortly after yearend, followed by a 
struction dates were not given. Lone Star merger in February 1980, Flintkote became 
Industries, Inc., and Texas Crushed Stone a wholly owned Genstar subsidiary. Total 

Inc., Georgetown, Tex., announced an agree- cost of this acquisition was $447 million. 

ment in principle under which Lone Star Independent Cement Corp., a subsidiary 
will construct a new 1-million-ton-per-year of St. Lawrence Cement Co., during 1978 
plant at Georgetown, Tex.? Lone Star wasto entered into a long-term lease with option 
purchase the plant site from Texas Crushed to purchase, with Colonial Sand & Stone 
Stone adjacent to the latter’s existing lime- Co., Inc. of New York to operate the closed 
stone quarries and Texas Crushed Stone plant at Kingston, N.Y. : ae 
was to supply raw material for the cement Medusa Corp. was the object of merger 
plant. | : | -. attempts by four large corporations during 

Martin Marietta Cement Corp. began 1978. Medusa became a subsidiary of the 
marketing and transportation studies along Crane Co. and retains its headquarters in | 
with a raw material reserve evaluation ata Cleveland, Ohio. The consent agreement 

site near Leamington, Utah. Stansbury requires that Crane, prior to about Septem- 
_ Mining Corp. signed a multiphase drilling ber 1980, divest itself of its Dixon, III. 

and development contract with Martin Ma- cement plant. It also bars the Crane chair- 
rietta. Drilling was to be in two stages to man of the board from buying assets or 
determine if there were sufficient reserves acquiring more than 3% of another cement 
of limestone and allied raw material to company.‘ | : a 
justify a cement plant with a capacity of | Amcord, Inc., in 1979 became a wholly 
500,000 tons per year.> ae owned subsidiary of Gifford-Hill & Co., Inc. 
Lone Star Industries, Inc., through its Amcord, the nations sixth largest cement 

subsidiary Portland Cement Co. of Utah, producer operated five cement plants in 
planned to construct a new 500,000-ton-per- California, Arizona, Michigan, and Pennsyl- : 

year plant at Grantsville, Utah. | vania. ee 
Plant Closing.—In late 1979, G. & W. H. Santee Portland Cement Co., Holly Hill, 

Corson, Inc., stopped manufacturing mason-_ S.C., was purchased by Dundee Cement Co. 
ry cement at its Plymouth Meeting, Pa. in 1978. The acquistion of the 1.2-million- 
plant. - —_ ton-per-year plant gave Dundee new mar- 

Corporate Changes.—Mergers by U.S. _ kets in North Carolina, South Carolina, and 
companies as well as acquisitions of U.S. parts of Georgia, Florida, and Virginia. 
cement companies by foreign interests con- Wyandotte Cement Inc., near Detroit, 
tinued. It is estimated that between 10% Mich., was acquired in 1978 by St. Mary’s | 
and 14% of U.S. cement capacity was owned Cement Co., Toronto, Canada, marking the 
by foreign interests at yearend 1979. Among first move outside of Canada by the com- 
the corporate changes are the following: pany. Wyandotte was to grind clinker from 
Genstar Ltd., a Montreal- based land devel- St. Mary’s Bowmansville, Ontario, Canada 
opment conglomerate with roots in Societe plant. Annual grinding capacity was about 
Generale de Belgique, obtained 21.5% of the 350,000 tons. 
outstanding common stock of the Flintkote
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Table 2.—Portland cement shipped by producers in the United States, by district? 2 
(Thousand short tons and thousand dollars) 

7 1978 _ 1979 © 

| | Quantity Value un Quantity Value are 

-New York and Maine ______________ 4,180 122,006 29.18 4,123 139,593 33.85 
Pennsylvania, eastern__._.-_._-__.... _—_ 4,805 155,921 32.44 4,667 181,019 38.78 
Pennsylvania, western_ _____________ 1,945 72,648 - 37.35 _—s«—: 11,841 78,737 42.77 
Maryland and West Virginia __________ 2,300 78,038 33.92 2,280 88,570 38.84 

. Ohio. ~_______~--~~~~~__ Le 2,022 75,637 37.40 1,921 87,483 45.54 
Michigan_________~___._~_______ 5,917 211,786 35.79 5,683 252,058 44.35. 
Indiana. ____~_____.___.._______ 2,426 81,757 33.71 2,389 95,549 39.99 
Illinois _. ~~ 5 /§ ~5- 2 pe ee 2,113 80,242 37.99 1,889 79,604 42.14 
Tennessee _. $$ _-§_-_ 1,568 60,223 38.40 1,335 57,146 42.80 
Kentucky, North Carolina, Virginia. _ __ __ 1,871 69,584 37.19 1,775 80,482 45.34 
South Carolina _.__________ 1,940 70,532 36.35 1,831 79,377 43.35 
Florida __._~____..-___.._______ 2,766 111,892 40.45 2,957 126,562 42.80 
Georgia________.. ~~ ee 1,435 51,504 35.89 1,335 55,117 41.28 
Alabama ______ ~~ _-§ =e 2,837 108,972 38.41 - 2,578 103,187 40.02 
Louisiana and Mississippi____________ 1,628 70,109 43.06 1,563 77,937 49.86 
Nebraska and Wisconsin ____________ 1,125 47,450 42.17 1,218 59,319 46.70 
South Dakota __...-______ 545 21,703 39.82 670 31,273 46.67 
Towa________-_-~___ ee 2,646 107,335 40.56 2,371 109,628 46.23 
Missouri _..§ _-§_. - -_/_-___________ 4,733 175,962 37.17 4,430 194,285 43.85 — 
Kansas ___ $2 2,083 78,717 37.79 2,086 88,619 42.48 
Oklahoma and Arkansas ____________ 2,791 114,950 41.18 2,702 122,343 45.27 
Texas _._.$_____________________ 8,808 401,220 45.55 9,353 475,836 50.87 
-Wyoming, Montana, Idaho ______.____ 1,085 49,239 45.38 1,050 55,522 52.87 
Colorado, New Mexico, Utah, New Mexico _ _ 3,945 185,104 46.92 3,996. 206,382 51.64 
Washington __._-§_-§______-____ 1,760 86,671 49.24 = 1,761 98,659 56.02 
Oregon and Nevada _______________ 1,005 51,266 51.01 981 54,988 56.05 
California, northern _______________ 2,866 147,686 51.53 2,894  . 161,338 55.74 
California, southern ___.._~_________ 6,423 325,800 50.72 6,830 380,477 55.70 
Hawaii ____________..~________ 441 25,626 58.10 469 29,346 62.57 
Puerto Rico _________-_-_____--- 1,442 78,981 54.77 1,406 70,197 49.92 

. USS. total or average * _______ 81,451 3,318,561 . 40.74 80,384 3,720,633 46.29 
Foreign imports’ _________________ 2,398 94,715 39.49 3,006 135,712 45.14 

Total or average. ___________ 83,849 3,413,276 40.71 83,390 3,856,345 46.24 

1Includes data for six white cement facilities: Texas (two); Pennsylvania (two); California (one); and Wisconsin (one). 
Includes data for seven grinding plants as follows: Michigan (two); Wisconsin (two); one each in Florida and New York; 
and one in Ohio in 1978 and one in Pennsylvania in 1979. - 

Includes Puerto Rico. | 
- 3Data may not add to totals shown because of independent rounding. 
“Includes cement produced from imported clinker. 
5Cement imported and distributed by domestic producers only. .
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Table 4.—Clinker capacity and production in the United States, by district, as of 
ae | 4 December 31:2 

_ CA tive plants Number ogvaily 
Process used of (the city d 

District eee kilns ousan: 
Wet Dry . Both Total ___ Short.tons) 

1978 1979 1978 1979 1978 1979 1978 1979 1978 1979 1978 1979 

New York and Maine__ ___ 6 6 2 2 — _- 8 8 13 13 15.9 158 
Pennsylvania, eastern ___ — 3 3 8 7 __ — 11 10 34 31 20.2 19.1 
Pennsylvania, western ___ _ 3 3 2 2 _- _— 5 5 10. 10 7.3 7.6 
Maryland and West . 

Virginia ~..-__._____ 2 2 2 2 _- _- 4 4 10 10 8.1 8.2 
Ohio_______________ 2 2 2 3 1 1 5 6 10 12 7.5 8.5 
-Michigan ____________ 4 4 1 1 __ — 5 5 15 15 16.8 16.8 
indiana _____________ 2 2 3 3. LL -- 5 5 10 10 =: 10.4 10.6 
Illinois__.§ ~~» 5 a _— 4 4 _— _- 4 4 10 10 9.3 10.3 
Tennessee___§ $$ _§_§____ 6 5 _- _— -- 1 «6 6 13 =: 18 5.4 6.6 
Kentucky, North 

Carolina, Virginia _____ 1 1 2 2 _e _— 3 3 8 8 6.8 6.9 
South Carolina__.____..° 2 2 1 1 _- __ 3 3 7 7 7.3 7.3 
Florida _.-_...______ 4 4 1 1 _- _- 5 5 11 11 11.3 11.3 
Georgia ___-..________ -- one -2 2 1 1 3 3 5 5 4.8 4.8 
Alabama ____________ 3 3 4 4 ~— _— 7 7 15 14 11.5 11.7 
Louisiana and Mississippi _ _ 4 4 a _- _- 4 4 8 8 5.6 5.6 
Nebraska and Wisconsin.__ . 2° 2 -- 1 1 8 3 7 7 3.1 3.1 
South Dakota _________ _— __ — __ 1 1 1 1 4 4 3.3 3.3 
Towa ~-__~ ~~ -_______ 3 3 2 2 _- ~~ 5 5 13 13 9.5 9.5 
Missouri _.__§________ 5 5 2 2 _— _— 7 7 12 12 15.3 15.3 
Kansas _____________ 3 3 2 2 LL _- 5 5 15 15 7.3 7.3 
Oklahoma and Arkansas__ — 3 3 2. 2 a _- 5 5 11 11 8.6 8.7 
Texas _.-..__________ 12 12 4 4 2 2 18 18 46 46 279 28.2 
Wyoming, Montana, Idaho _ 4 4 __ _- = __ 4 4 5 5 3.1 3.1 
Colorado, Arizona, Utah, 
New Mexico __________ 3 3 5 5 -- — 8 8 21. - «=20 13.1 13,3. 

Washington __________. 3. 3 1 1 _— __ 4 4 7 7 3.5 3.5 
Oregon and Nevada______ 2 2. 1 1 —- __ 3 3 7 7 3.3 3.3 
‘California, northern _____ 2 2 2 #2 a 4 4 13—s«d21B 9.5 9.4 
California, southern _____ 2 2 5 5 1 I 8 8 29 29 21.8 22.2 
Hawaii _~__ ~~ 1 1 1 1 _- __ 2 2 2 2 1.8 1.8 
Puerto Rico. ____.______- 2 2 - LL — __ a 2 2 9 9 7.3 7.4 

Total or average ______ 89 88 61 61 7 8 157 157 380 377 2866 2903 
CC LL A A Sr Ate SSP a Se tte 

Average - Apparent - 
’ number annual Pr oduc Percent 

of days for capacity® (th ion F utilized 
mainte- (thousand | short tons) 
nance short tons) 

1978 1979 1978 1979 1978 1979 1978 1979 

New York and Maine _______________ 53 72 4960 4630 3,951 4,061 79.7 87.7 
Pennsylvania, eastern_________._____ 41 52 6,540 5,980 4,629 4,827 70.8 80.7 
Pennsylvania, western ____._________ 33 52 2,421 2,876 1,901 1,882 78.5 79.2 
Maryland and West Virginia __._______ 51 49 2,544 2,592 2,210 2,805 86.9 88.9 
Ohio __-_-________ ee 59 41 2,295 = =2,751 1,985 2,044 84.3 74.3 
Michigan _____.9- 2 37 34 5518 5,562 5,004 4,788 90.8 85.2 
Indiana _.__~ ~~ _~__~_ 71 65 3,055 3,182 2,269 2,424 74.3 76.2 
Illinois _. ~~» ~5 2 5 ee LLL 38 48 3,039 3,820 2,027 2,036 66.6 61.3 
Tennessee___§__§__§_______ 42 51 1,744 2,074 1,519 1,455 87.1 70.2 
Kentucky, North Carolina, Virginia ______ 45 44. 2174 2,217 1,785 = 1,781 82.1 80.3 
South Carolina. ~~ 53 71 2,277 2,148 2028 2,050 89.1 95.4 
Florida__________-___~_2 Le 59 74 3,463 3,287 2,703 2,804 78.1 85.3 
Georgia ____-________- ~~ __ 35 44 1,582 1,548 1,864 1,324 86.2 85.8 
Alabama___ ~~~ ~~ 72 55 3,370 3,628 3,056 3,108 90.7 85.5 
Louisiana and Mississippi _-___________ 64 61 1,684 1,701 1,460 1,501 86.7 88.2 
Nebraska, Wisconsin ___-____________ 88 44 858 994 838 953 97.6 95.9 
South Dakota____~___ ~~~ Le 73 93 962 899 545 656 56.7 73.0 
Iowa _..__-_- 51 51 2,979 2,981 2,333 2,382 78.3 78.2 
Missouri. __ -_-_-______-__________ 50 55 4,823 4,744 4,848 4,253 90.2 89.7 
Kansas. 2 56 47 2,254 2,318 1,984 2,064 88.0 89.0 
Oklahoma and Arkansas _____________ 38 52 2,809 2,725 2,741 2,568 97.6 94.2 
Texas________________ 52 52 8,724 8822 17,907 8,362 90.6 94.8 
Wyoming, Montana, Idaho___________~_ 33 52 1,028 970 1,032 970 100.4 100.0 
Colorado, Arizona, Utah, New Mexico _____ 53 61 4,093 4,049 3,712 3,665 90.7 90.5 
Washington. _§_§_§_9 ~~ ~___~_~______ 40 28 1,186 1,180 1,120 1,112 98.6 94.2 
Oregon, Nevada __-________________ 46 51 1,052 1,085 976 953 92.8 92.1 
California, northern ____.._.______- 63 70 2,873 2,770 2,404 2,861 83.7 85.2 
California, southern ____§_§__________- 65 56 6520 6,867 5,854 5,776 89.8 84.1 
Hawaii__-§_-$_-§$_-§ =§ 5 5 5 Le 104 107 469 464 430 445 91.7 95.9 
Puerto Rico__§_-___-$________ Le 107 110 +=1,880 1,885 1,390 1,338 73.9 71.0 

Total or average _.-__§.-________ 54 56 89,121 89,694 75,455 76,148 84.7 84.9 
eee 

'ncludes Puerto Rico. 
2Includes white cement producing facilities. 
5Calculated on individual company data: 365 days, minus average days for maintenance, times the reported 24-hour 

capacity. 
‘includes production reported for plants which added or shut down kilns during the year.
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, SO Table 5.—Daily clinker capacity, December 31' ? | 

Short tons Number Total Percent 
. . ———————— Se capacit of total 

1978: | 
. Less than 600 ~~ _~>___ ~~ 5 7 2,287 0.8 
600 to 1,150. =~ 84 64 29,370 10.2 
1,150 to 1,700._________-_1 ee 48 107 67,293 23.5 
1,700 to 2,300.___§_________________ - 31 77 61,676 21.5 
2,300 to 2,800._._____________________ 15 37 37,018 12.9 
2,800 and over_______.___________~____ 24 88 89,177 31.1 

7 Total -__-_-§____________ ee 157 380 286,821 100.0 

1979: 
Less than 600 _. 5 q 2,271 0.8 
600 to 1,150_- 38 59 28,792 10.0 
1,150 to 1,700... - _._ _.-___-__~__--__- 49 108 69,052 23.7 

-. 1,700 to 2,300. 29 70 57,868 19.9 
2,300 to 2,800.______.._______- ie 16 41 39,291 13.5 
2,800 and over___~_ ~~ 25 92 95,571 32.1 

Total _-_-_--_--_-----+--~-------- 157 317 290,845 100.0 

1Includes Puerto Rico. 
2Includes white cement-producing facilities. 

. 3Total number in operation at plants. 

Table 6.—Raw materials used in producing portland cement in the United States* 
(Thousand short tons) . 

a Rawemateripl 19D 
Calcareous: | . 

Limestone (includes aragonite, marble, chalk) _. ..________-~--------+- 78,452 83,163 
Cement rock (includes marl) _. _-..-___~__~_—~—~---~~~-~-~~---~-~--~--+- 34,429 30,987 
Oystershell _____.-_-._-___-__--__----~~----+~-~--+--+--------- . 2,064 1,341 

Argillaceous: 
Clay. eee 6,758 7,016 
Shale____ ~§_- > 5 eee 4,399 4,289 
Other (includes staurolite, bauxite, aluminum dross, pumice, and 

volcanic material). $$ ~~~ _ 225 362 
Siliceous: 

Sand _-________________ eee 2,306 2,128 
Sandstone and quartz __________--_----_-----~-~----------+--- 710 808 

Ferrous: Iron ore, pyrites, millscale, and other iron-bearing material __________--~~ 1,037 1,063 
Other: a ; 

Gypsum and anhydrite ~ eee ee eee 4,260 4,324 
Blast furnace slag __-___§ __..______---~-_---~----~---~-~~-+~--+-+--+~-+ 479 483 
Fly ash____-§_-§ __- - 7 eee eee eee 483 509 
Other, n.e.c ~- eee eee 22 6 

Total... _-- ~~~» ee eee 135,624 136,479 

1Includes Puerto Rico. | 

MASONRY CEMENT good, Ala.; G. & W. H. Corson, Inc., Ply- 
. mouth Meeting, Pa.; Campbell-Grove, Div. 

) , Shipments of masonry cement totaled 4.2 of the Flintkote Co., Frederick, Md.; and 
(3.8) million tons. The 1978 shipments ex- Riverton Corp., Riverton, Va. G. & W. H. 
ceeded the previously record high ship- Corgon, Inc. stopped production of masonry 
ments of 1973 by 20,000 tons. The average cement during 1979, leaving only three 

- unit price was $50.53 ($54.59) per ton. At exclusive producers at yearend. 

yearend 1979, 105 plants were manufactur- In many parts of the country, masons 

ing masonry cement in the United States. preferred to do their own blending of port- 
During 1978 and part of 1979, four plants land cement. As a result masonry cement 
produced masonry cement exclusively, as was not produced in some parts of the 
follows: Cheney Lime & Cement Co., All- country.
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Table 7.—Masonry cement shipped by producers in the United States, by district? ? 
(Thousand short tons and thousand dollars) 

ae SO 1978 1979 . 

_— District 
7 7 my 2 Quantity Value aeenage Quantity: Value Average 

New. York and Maine ______-—____.___~ 86 - 3,209. 37.31 84. 3,793 45.15 
Pennsylvania, eastern. =. ~§ -§_§_§_______ 282 15,023 53.27 275 16,948 61.62 
Pennsylvania, western ___§_§__________ 163 7,780 47.73 141 7,229 ' 61.26 
Maryland and West Virginia. _._-§_________ 159 6,354 39.96 - 146 6,793 «46.52 
Ohio _________~ ~~~ 196 10,955 55.89 170. ~~ -:10,869- 63.93 
Michigan. ____§___ 2 ~~ 294 13,621 46.32 262: 16,455 ~~ 62.80 
Illinois and Indiana ______________-__ 517 24,375 47.15 455 23,699 - 52.08 
Tennessee __ —___-___~_____________. 217 10,443 48.12 - - 170 | 8,600. © 50.58 
Kentucky, North Carolina, Virginia — _____~ 268 13,153 49.26 247 ~ 13,236 53.58. 
Florida __.-~-____~~2--~_______ ee 232 13,124 56.56 255 13,098 ‘51.36 
Georgia... ~~ $5 ee 105 4,849 . 46.18 ' 102 - 6172 ~ 80.70 
Alabama___ = __ =~ -§- 357 17,293 48.57 - 303 13,930 45.97 
Louisiana, Mississippi, South Carolina ____ _ = 325 16,904 52.01 291 16,420 56.42: 
Nebraska and Wisconsin ______—_§_____— 21 1,509 71.85. 21... «1,518 72.04 
South Dakota _____. ~~~ 9 492 54.66 7 - 484° - 62.00 
Towa _~~- =~ 88 5,390 61.25 69° ° ~~ 3,844 ~ 55.71 
Missouri _._§_ $$$ -§ $25» 5 ee 89 4,112 46.20 82 4,159 ~ §0.71 
Kansas_—__ ~~~ 96 4,558 — AT AT 89 4,525 . 50.84 
Oklahoma and Arkansas _______§_______ 145 7,202 49.66 128 7,000 -§4.68 
Texas____~_-__~_-~____ 290 17,248 59.47 268 =: 15,593 * 58.18 
Wyoming, Montana, Idaho _____________ 11 732 66.54 ll: 702 ~-—s«G8.81- 
Colorado, Arizona, Utah, New Mexico ______ 153 8,689 56.79 150 | 8,892 59.28 
Washington ______________________ 9 626 69.55 10 44 = 74.10 
Oregon and Nevada ________________ _. 1 75 75.00 “1. | 64 | 64.00 
California, northern __________-__-___ -- 22 -- ~ = _- a 
California, southern _____§_§___________ -_- _- a me a 
Hawaii______~§_~-~§__~_ Le 11 828. 75.27 12 ‘1,086 -- 90.50. 
Puerto Rico ___-_ ./§ _ 2 5 ee _- _- _- __ -_- _- 

. US. total or average? __________ 4,124 208,566 50.57 3,748 ... 204,797 — 54.63 
Foreign imports*________-___-~__ 26 — 1,135 43.65 14 637 45.50. 

“~~ ‘Total or average _--._-__-____ = 4,150 209,701 50.53 3,762: 205,434 ~ 54.59 
ee 

1Does not include quantities produced on the job by masons. an 
2Includes Puerto Rico. So 
‘Data may not add to totals shown because of independent rounding. © a : 
“Cement imported and distributed by domestic producers only. Source of imports withheld to avoid disclosing company 

proprietary data.



| CEMENT | 163 

Table 8.—Masonry cement production and stocks in the United States, by district 

(Thousand short tons). 

| . | 1978 . 1979 

a Plants — Plants 
District active Produc- Stocks? active Produc. Stocks? . 

| year” | ton Dec. 31 year” on Dec. 31 

New York and Maine___________________ 3 81 7 3 86 =—ss«10 
Pennsylvania, eastern _____~_~_~~_--~~- 9 270 20 9 285 26 
Pennsylvania, western _——________~----~- 5 163 17 5 . 144 21. 
Maryland and West Virginia _____________ 3 166 6 3 149 ~=-liOa 
Ohio __ eee 4 189 9 4 178 18 
Michigan ___-________________-__-= 5 284 62 5 278 11 
Illinois and Indiana __________.____-__- 5 520 48 4 464 56 
Tennessee__________________-.____-- 5 239 16 5 173 15 
Kentucky, North Carolina, Virginia _______~—~- 4 263 11 4 255 20 
Florida________-__-__-____-__----- 4 237 11 4 267 9 
Georgia ___._________________--_-- 3 80 11 3 108 «12 
Alabama _____________________-__- 6 355 23 6 308 29 
Louisiana, Mississippi, South Carolina. —_ — — — — — — 4 321 18 4 280 18. 
Nebraska and Wisconsin__.______________. 3. 22 4 83 20 © 8 
South Dakota_______________--_____- 1 14 6 1 3 3 
lowa _______----__-_________--_-- 3 84 5 3 17 15 
Missouri_ ___.__~.---_-~___~--~-----~ 4 83 7 4 . 88 9 
Kansas. _-§_.__ ~~ ee 5 103 15 5 «88 14 
Oklahoma and Arkansas___________~_--~- 5 144 7 5 131. 9 
Texas ____._________________ ee 11 297 19 i 269 21 
Wyoming, Montana, Idaho_ _________---~-~- 3 13 4 4 . di 3 
Colorado, Arizona, Utah, New Mexico — _ ~~~ -—- 6 152 7 5 «154 ~~ 10 
Washington. _________________--.-_ 3 10 2 3 12 4 
Oregon and Nevada ____________------- __ _- () _- -- (5) 
California, northern. ____._______-.~---= __ __ ) — _— — 
California, southern. —__ __.___/__/____----- _- _— __ _— |: _- 
Hawaii____________=_~________-___- 2° 12 4 2 10 2 : 
Puerto Rico _________-~--------------__ -- _— -_- -_- a == 

. se 106 44,102 339 105 3,838 421 | 

‘Includes Puerto Rico. | | | a | 
2Includes imported cement. . 
SLess than 500 short tons. 7 a 
“Includes 3,360 tons produced from clinker, and 742 tons produced from cement (1978); 3,129 tons produced from 

clinker, and ‘704 tons produced from cement (1979). —_- . . . 

ALUMINOUS CEMENT States: United States Steel Corp., Universal 
oo _ Atlas Cement Div., Buffington, Ind.; Lone 

Aluminous cement, also known as calci- Star Lafarge Co. at Chesapeake, Va.; and 
um aluminate cement, high-alumina ce- Aljuminum Co. of America at Bauxite, Ariz. 
ment, and “Ciment Fondu,” is a nonport- As previously discussed, Lone Star 
land hydraulic cement. It was produced at brought online its new plant at Chesapeake, 
the following three plants in the United Va., during 1978. 

| ENERGY 

High energy cost and its availability have ton of cement by 15.7% by January 1, 1980, 
been an industry concern since 1974. Much as targeted by the U.S. Department of 
progress has been made toward lowering Energy on June 9, 1977. The base year in 
the amount of energy required to produce a the U.S. Government’s voluntary energy 
ton of finished cement. Many older plants conservation program is 1972. Data show 
have been converted from wet-process to that U.S. producers did not achieve the 
dry-process systems, some have been con-_ goal. Energy consumption per ton of produc- 
verted to burn coal as a primary fuel source, tion was reduced by 9.8% in 1978 and 8.2% 
and preheaters and precalciners have been in 1979. In the United States, coal account- | 
installed in new and modernized plants. ed for 69% (72%) of total kiln fuel consump- 
These were some of the approaches thatthe tion, compared with 41% in 1972. 
cement industry used in their attempts to Coal is the one energy source that the 
reduce the overall energy consumption per United States has in abundance and it is the
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major alternative to oil or natural gas. bearing property in Southern Utah, owned 
Several companies have reported on pro-_ by Ivie Creek Coal Co. The property has 20 
grams involving conversions to coal as a years of recoverable coal reserves.2  .—s_ 
prime fuel in their kiln systems. Ideal Basic Kaiser Cement Corp. applied to the Texas 
Industries noted that all but one plant is Railroad Commission for a permit to. mine 

: capable of using coal as kiln fuel. Only the coal at a leased 3,500-acre site in Coleman 
Mobile, Ala., kilns used natural gas or oil County, Tex. Proven reserves were 3 million 

and this plant was scheduled to be closed tons, and coal from this deposit was to be 
once the new Theordore, Ala., plant comes used at the San Antonio, Tex. plant. Mining 
online. Their new Knoxville, Tenn. dry- was to be done by a wholly owned subsid- 
process plant, equipped with a preheater iary, Armistad Fuel. Annual production 
and precalciner, was coal-fired and consum-__ was to be 200,000 to 300,000 tons.” a 

ed less than 4 million Btu’s to produce 1 ton Texas Industries, Inc. planned to use coal 
of clinker. At the Boetcher, Colo. plant, a as its principal fuel source at its new plant 

| traveling grate preheater allows kerogen, at Hunter, Tex. — ae 
contained in a natural limestone admix- The Flintkote Co.’s Calaveras Cement 

| ture, to become part of the fuel mixture and Div. reported that they converted the fuel 
thus results in a savings of one-fourth the source for their San Andreas and Redding, 
normal amount of fuel required. Average Calif. plants from natural gas to coal. Bitu- 
fuel consumption has been reduced at Ideal minous coal was mined near Salina, Utah 
plants by 18% using 1972 as the base year.5 —_ by Coastal States Energy Co. and shipped by 

Lone Star Industries, Inc., spent $5 mil- rail over the Sierras to the San Andreas and 
lion to convert its Maryneal, Tex., plant Redding plants. New coal systems at the 
from natural gas to coal. Startup occurred two plants cost over $5.5 million.™ | 
in early spring 1979. During 1978-79, total energy from fossil 

Gifford-Hill & Co., Inc., completed coal fuels consumed by the cement industry in 

conversion construction at both its Midlot- clinker manufacture was about 422 (427) 
hian, Tex. and Harleyville, S.C. cement billion Btu’s. Of these amounts, 291 (806) 
plants. Coal at these plants was to be hauled billion Btu’s were derived from coal; 86 (88) 
by railcars and stored in stockpiles.* billion Btu’s from natural gas; and 45 (82) 

Alpha Portland Industries, Inc., with the billion Btu’s from fuel oil. Total tonnage 

7 conversion of its Orange, Tex. kiln to coal, consumption of coal by the industry in 1979 
had five of its six plants burning coal asa was 5% more than it had been in 1978. 
primary fuel. During 1975-77, the company Consumption by the industry of natural gas 
had been experimenting with burning in- in 1979 was 87.8 billion cubic feet, a 4% 
dustrial wastes in the Jamesville, N.Y. kiln. increase in usage compared with that of 
Since the process was wet, it provided an 1978. 
ideal means of disposing of certain liquid Energy from fossil fuels consumed in 
wastes. Alpha had found the cost of energy cement plants to produce clinker average 
received in the form of such wastes is much 5.6 million Btu’s per ton for each of the 2 
lower than the cost of equivalent energy years ranging from 12.8 million to 2.9 mil- 
found in traditional fuels. Based on experi- lion (12.5 million to 2.3 million) Btu’s per 
ences at Jamesville, the company is install- ton. These figures show a decline compared 
ing facilities to handle similar materials at with those of 1977, when the average was 
its Birmingham, Ala. and St. Louis, Mo. 6.3 million Btu’s per ton, ranging from 12.9 
plants.” to 3.4 million Btu’s per ton. Decreased 

Several cement companies were involved energy consumption could be related to 
with developing coal properties during this decreased use and retirement of older kilns. 
reporting period. Amcord Inc., announced On the average, wet-process plants were 
that it would spend $12 million adding to its less energy efficient; average consumption 
present coal mining capacity at its mine nationwide was 6.1 (6.3) million Btu’s per 
near Gallup, N. Mex., increasing production ton, compared with 4.9 (4.8) million Btu’s 
from 150,000 to 400,000 tons per year. Its for dry-process kilns. Kilns without pre- 
Lucas Coal Co. mine in Grove City, Pa.,was heaters averaged 5.8 (5.9) million Btu’s per 
to increase output from 230,000 to 600,000 ton; those with suspension preheaters ave- 
tons per year.® raged 4.8 (4.6) million Btu’s per ton, and 

California Portland Cement Co. those with grate-type preheaters averaged 
undertook an option to a long-term coal 5.3 (5.1) million Btu’s per ton of clinker 
mining lease covering 960 acres of coal- produced.
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. Electrical energy consumed in the manu- __ production. Many factors have worked 
facture of cement totaled 11.3 (11.4) billion against increased production of blended ce- 
kilowatt-hours, 10.7 (10.8) billion of which ment in the United States, some of which 
was purchased commercially and 0.6 (0.6) are low fuel costs in the past; abundance of | 
billion was generated on site. The average raw material supplies; lack of dissemination 

| amount of electrical energy used to produce of technical information on utilization and 
1 ton of cement was 139.0 (139.4) kilowatt- engineering performance; uncertainty 
hours, just about the same kilowatt-hours about sustained availability, uniformity, 
required in 1977. This energy, used princi- and quality of additives; and satisfaction 
pally for grinding operations, added nearly with portland cement. 
another 0.5 Btu’s of energy required to  Flyash caused more interest than slag as 
manufacture 1 ton of cement. an additive to cement as well as to concrete. | 

_ Pozzolanic additives are another means of At the Ash Management Conference, Texas 
conserving energy, receiving increased at- A&M University, College Station, Tex., held : 
tention in recent years. During 1978, the in September 1978, a number of papers 
U.S. Department of Energy released an were presented on portland-flyash cement 
interim report on the performance of blend- and concrete ranging from mixture design 
ed cements in concrete with emphasis on to construction control and handling. Blend- 
the potential offered by these cements for ed cements had been an important topic at 
reducing energy consumption in cement a workshop held at the N ational Bureau of 
manufacture. Blended cements are hydrau-. Standards, Gaithersburg, Md., in late 1977. 
lic cements composed of mixtures of conven- Emphasis was directed toward the possible 
tional portland cement with additions that contributions of cement and concrete tech- 
are either themselves capable of hydraulic nology to energy conservation by 2000. 
setting (certain metallurgical slags) or are During 1978-79, shipments of Types IP 
pozzolanic (such as flyash). Although less and IS cement totaled 1.1 (1.0) million tons, 
than 1% of the cement produced in the little more than 1% of total portland ce- | 
United States was blended cement, it was ment shipments in each of the 2 years. This 
much higher in other industrialized na- represented an increase of over 200% com- 
tions. For example, in France, blended ce- pared with that of 1977. 
ments accounted for about 60% of the total _ | 

Table 9.—Clinker produced in the United States, by kind of fuel! 

- _ ~ Clinker produced . Fuel consumed 

Year and fuel _—— Fllants Quantity Coal? Oil Natural gas 
sarine (thousand Of total (thousand ({pousand (thousand 
year short tons) short tons) barrels) cubic feet) eee barrels) SO 

1978: 
Coal ______________ 40 318,512 24.5 4,196 __ a Oil _- =e 6 32.594 3.4 __ 2,373 ae - Natural gas___§___ 8 32.747 3.1 __ __ 15,336,542 Coal and oil _____._.____ 19 10,042 13.3 2,040 704 a Coal and natural gas ____ 49 21,038 27.9 3,517 __ 37,010,210 

Oil and natural gas _____ 11 7,085 9.4 oe 3,100 20,314,524 
Coal, oil, natural gas_____ 24 13,437 17.8 2,587. 1,026 11,618,170 1D 1,618,170 

Total __-_________ 157 75,455 100.0 12,290 7,208 84,279,446 208 84,279,446 
1979: 

Coal _-_-___________ 41 319,339 25.4 4,499 _ _- Oi ~~ 6 32.578 3.4 __ 2,316 __ Natural gas__________ 6 32.011 2.6 __ __ 11,863,215 
Coal and oil _.________ 16 8,948 11.8 1,741 549 — Coal and natural gas ____ 53 23,359 30.7 4,414 __ 37,404,465 Oil and natural gas _____ 10 6,775 8.9 __ 1,833 29,304,201 Coal, oil, natural gas_____ 25 13,133 17.2 2,290 816 9,239,488 ee IG 9,289,488 

Total ___________ 157 76,143 100.0 12,944 5,014 87,811,369 eS EE OE ee 
1Includes Puerto Rico. 
Includes 97.5% bituminous, and 2.5% petroleum coke. 
SAverage consumption of fuel per ton of clinker produced as follows: 1978-coal, 0.22666 ton; oil, 0.915 barrel; and natural gas, 5,583 cubic feet. 1979-coal, 0.23263 ton; oil, 0.898 barrel; and natural gas, 5,899 cubic feet.
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Table 10.—Clinker produced and fuel consumed by the portland cement industry in the 
United States, by process’ | : 
a ne ee SULT EaEIEEISS SSSR 

. Clinker produced Fuel consumed 

Year and process Sane Quantity ~ Percent — Coal? (thousand Natural gas 
durin (t ousand of total (thousand 42-gallon (thousand 

a year” short tons) _ short tons) © baer els) cubic feet) 

1978: | | oe 
Wet_____-__------- 89 40,558 53.8 6,854 5,035 51,364,391 

Dry _____-_-~----+--- 61 30,619 40.6 4,931 ~ 1,672 22,874,924 

Both ______-------- 7 4,278 5.6 505 496 10,040,131 

| Total _-_-------~-- 157 75,455 100.0 12,290 7,203 84,279,446 
| —_ 

1979: 
Wet_____-_-______-_-~- 88 40,285 . 52.9 7,286 3,579 54,744,897 

Dry ____-------_--- 61 31,076 40.8 5,058 1,345 © 20,342,502 

Both ~._________--~- 8 4,782 6.3 600 90 12,723,970 

: Total _._________ 157 76,148 100.0 12944 5,014 87,811,369 

1Includes Puerto Rico. : 
2Includes 97.5% bituminous, and 2.5% petroleum coke in both 1978 and 1979. .
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_ — TRANSPORTATION | 

At the 1978 spring meeting of the Nation- cement companies have entered long term- 
al Association of Cement Shippers (NACS) lease arrangements with railcar leasing 
in New York, a Conrail official noted that firms. Dundee Cement Co., Dundee, Mich., 
shipment of cement is not profitable enough added 150 additional covered hopper cars to 
to cause railroads either to seek this busi- carry its products to customers and termi- 
ness or to allocate cars for it. To make a nals throughout mid-America. Fifty cars 
15% profit on a 60-ton pressure differential were obtained from Chicago Freight Car 
(PD) car, $8,400 annually was required. In Leasing for a 5-year period, and 100 cars | 
1977, Conrail carried 1.6 million tons of were obtained from North American Car 
cement valued at $10.4 million dollars; in Corp. on a 12-year lease." oo 
1970, Conrail’s. predecesser, the Penn- Waterway systems are also an important _ 
Central System, had carried 2.5 million. mode for transporting cement from manu- 
tons.12 At the 1978 fall meeting of the facturing plants to distribution terminals. 
NACS, an official with the Bureau of Oper- Medusa Corp. gave this as a justification to 
ations, Interstate Commerce Commission, expand and modernize its Charlevoix, Mich. 
noted that the railcar shortage in 1978 was plant on Lake Michigan.** Dundee Cement | 
the most severe on record.!* National aver- Co. modified its Minneapolis, Minn., termi- 

age daily shortages for all types of freight’ nal dock by installing an unloading nozzle 
cars reached a high of 66,000 cars during similar to the one it placed in service in 
April 1978, including 37,000 covered hopper Chicago in 1976.1* The nozzle makes it 
cars and 10,000 plain hopper cars. Some. possible to unload leased roll-top barges as 
reasons for the shortages included poor car well as Dundee barges. 
utilization, insufficient locomotives, poor Although railroads and barges transport- 
maintenance of the entire railroad oper- ed most cement shipments from manufac- 
ation, and extremely heavy inventories of turing plants to distribution terminals, 
unserviceable railcars. trucks continued in the lead as the most | 

Rail is an important transportation mode economical method for transporting cement 
in transferring cement from the producing to the customer. Trucks hauled 89% of the 
plant to distant distribution terminals es- cement shipments to ultimate consumers in 
pecially when isolated regional cement each of the 2 years, railroads handled 9%, 

shortages occur. To counteract the problems and 1% was moved by waterway. This 
of an inadequate railcar supply, several represented little change from 1977. 

Table 12.—Shipments of portland cement from mills in the United States, in bulk and in 
containers, by type of carrier 

| (Thousand short .tons) 

| _______ Shipments toultimateconsumer 
Shipments from From terminal From plant Total 

Year and type plant to terminal to consumer to consumer ship- 
of carrier na ments 

In In In 

a a 
1978: 

_ Railroad ______- 7,164 166 798 26 6,680 273 T,jTTT 
Truck _________ 1,313 88 16,815 903 51,754 5,299 74,771 
Barge and boat ___ 8,353 13 111 3 7128 41 883 
Unspecified?___ _ _ 5 _ 13 1 388 16 418 

Total_______ 16,835 267 17,737 933 59,550 5,629 383,849 

1979: 
Railroad _______ 7,372 192 7153 27 6,085 186 7,051 
Truck _________ 1,252 78 17,356 1,021 51,394 5,142 74,913 
Barge and boat ___ 8,638 49 49 33 614 38 734 
Unspecified? ___ __ 4 _- 59 3 590 40 692 

Total_______ 17,266 319 18,217 1,084 58,683 45,405 383,390 

1Includes Puerto Rico. 
2Includes cement used at plant. 
3Bulk shipments were 92.2% (77,287 tons), and container (bag) shipments were 7.8% (6,562 tons) for 1978. Bulk 

shipments were 92.2% (76,900 tons), and container (bag) shipments were 7.8% (6,490 tons) for 1979. 
‘Data may not add to totals shown because of independent rounding.
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Doe - Pable 13.—Cement shipments, by destination and origin’! a 

, (Thousand short tons) 

see nce eee a tt $f eC 

. Portland cement? Masonry cement 

1978 1979 1978 1979 

Destination: . 
Alabama____________--_-_.~~~--__ 1,498 1,270 141 - 116 
Alaska? ____§_§__ = 116 90 wi. _- 
Arizona ______~______~ ~~~ 1,617 1,808 WwW Ww 
Arkansas _________~_-__~----~-~-_-— 952 892 15 62 
California, northern _________--------~ 3,430 3,813 (*) 1 
California, southern ____________ ~~ 5,327 5,734 7 . 13 
Colorado ______-§_-_______-~_~.~~--~ 1,517 1,515 42 40 
Connecticut? ________________----- 7169 _ 166. 15 - 16 

. - Delaware®____§_§__§_ 140 | 155 | 9 8 
District of Columbia? ___..~§. _-________ 170 126 7 5 
Florida. —~§~_______________---— 4,260 4,602 ' 360 396 
Georgia ________________~--__--- 2,207 2,100 202 189 

| Hawaii______________~_____----- 381 422 11 12 
Idaho___§____§__ 459 ’ ATI 2 2 
Illinois ~~ 2 Le 3,666 3,378 142. 133 
Indiana ~_ ~~ > 5 5 ee 1,792 1,718 134 114 
Iowa ___ ~~ ee 1,923 1,779 33 28 

_ Kansas_—__~_~_~__ ~~ ~~ 1,234 1,294 33 29 
Kentucky ____~_._-______.~~--~------~ 1,224 1,281 139 116 

. Louisiana ~~ ~~~ ee 2,848 _ 2,755: 108 91 
Maine ________________~_______- 260 242 . 12 12 
Maryland _____________.-__-~-----~ 1,386 1,358 126 122 
Massachusetts®____._.___._.____-------. 982 1,005 — 40 42 
Michigan ________________-------~ _ 2,936 2,874 | 183 169 
Minnesota____.__. __/_______---_-~- 1,764 1,714 66 58 
Mississippi__ _ ___.________._-----~---+ 1,020 947 86 . 16 
Missouri __ _ $$ __ 2» 75-5» 5 ee 2,094 1,863 a 59 51 
Montana. 7 5 5 5 ee ee ~ 362 | 335 4. 4 
Nebraska _.____________-_-------- 974 1,053 * 20 19 
Nevada. ___§_§________-_----------- 612 610 1 (4) 
New Hampshire®_____§_______-_----- 336 307 11 11 
New Jersey®___§___.___...-___-------~ 1,693 1,727 69 69 
New Mexico____~________---~-------+ 633 583 15 10 
-New York, eastern. _§_____._~.-----~ 733 776 30 29 
New York, western __________--___~— 942 ' 885 - AT 41 
New York, metropolitan?_____________- 838 - 916 32 85 
North Carolina_____~_~____~_____---~ 1,781 1,656 258 227 
North Dakota® __... -. ____-___-----~ 357 371 10 9 
Ohio _______ eee 3,429 3,202 242 208 
Oklahoma... __. _- -__--_~_-~~=_---__ 1,659 1,699 80 69 
Oregon__ _____~___~_~_~~--~--~-~-+ 967 976 2 1 
Pennsylvania, eastern_———________~-_--~ 1,917 1,797 19 71 
Pennsylvania, western _________-___---~~- 1,122 1,105 109 94 
Puerto Rico __________________---~ 1,442 1,343 __ _— 
Rhode Island?___ — __._/§»_____-/ - -_ --~ ------ 160 159 5 6 
South Carolina ____$_________-------+ 939 . 926 141 123 
South Dakota_____________----_--- 344 411 10 8 
Tennessee ___ _.. -§ $5 5 5 1,519 1,515 210 172 
Texas____§_________ 8,603 8,745 275 251 
Utah ___________ ee 900 921 3 2 
Vermont? ____________ 148 188 6 5 
Virginia __________-----__----~~--~- 1,885 1,973 226 191 
Washington __________._____--~----~ - 1,633 1,846 11 11 
West Virginia_ _____.________------- 614 580 59 51 
Wisconsin _______________-_------ 1,874 1,766 78 64 

. Wyoming ___________~-----------~ | 385 462 4 4 

Total United States ___._________---- 84,773 84,700 4,069 3,686 
Foreign countries® __. ___________--_-~- 65 . 160 106 109 

Total shipments __._.__._____-_-~--~ 84,838 84,860 4,175 3,795 

Origin: 
United States® _._ ___________-__-__ 80,009 78,978 4,124 3,749 
Puerto Rico _________.---_~------- 1,442 1,406 — __ 
Foreign:’ 

Domestic producers_ __ _ __ ____----~- 2,398 3,006 26 14 
Others _______________~--~---_ 989 1,470 25 32 

Total shipments __________._-----~~- 84,838 84,860 4,175 3,795 
en nC 

W Withheld to avoid disclosing company proprietary data; included with “Foreign countries.” 
1Includes cement produced from imported clinker and imported cement shipped by domestic producers, Canadian 

cement manufacturers, and other importers. Includes Puerto Rico. 
2Excludes cement (1978—428; 1979—425) used in the manufacture of prepared masonry cement. 
3Has no cement-producing plants. 
“Less than 500 short tons. 

“Direct shipments by producers to foreign countries and U.S. possessions and territories; includes States indicated by 
sym! . 

®Includes cement produced from imported clinker by domestic producers. 
7Imported cement distributed by domestic producers, Canadian cement manufacturers, and other importers. Origin of 

imports withheld to avoid disclosing company proprietary data. .
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Table 15.—Portland cement shipped from plants in the United States, by type’ 

. (Thousand short tons and thousand dollars) | a 

Type — Quantity Value? aeenaee Quantity Value? — ara 

General use and moderate heat oo oo 

~ (TypestandII) _________----.-.. 76,841 3,085,174 $40.15 76,392 3,487,564 $45.65 
High-early-strength (Type II)_________ 2,817 111,992 39.76 2,712 128,172 45.42 
Sulfate-resisting (Type V) _---__- ee 235 12,082 51.41 202 11,197 55.43 
Oil well _-- 5 5 ee 1,680 79,065 47.06 1,922 100,935 52.52 
White _______________________ 390 39,181 100.46 400 44,125 110.31 
Portland slag and portland pozzolan ___ __ 1,099 45,693 41.57 © 997 46,909 47.05 
Expansive. ______.___________- 86 4,024 46.79 103 5,298 51.39 | 
Miscellaneous?_____-------------___ 701 36,068 862s 

Total or average.________._.__ _ 88,849 8,413,274 40.70 83,890 3,856,346 46.24 

Includes Puerto Rico. oo 
- 2Mill value is the actual value of sales to customers, f.o.b. plant, less all discounts and allowances, less all freight 
charges to customer, less all freight charges from producing plant to distribution terminal if any, less total cost of 
operating terminal if any, less cost of paper bags and pallets. SO 

3Includes waterproof cement and low-heat (Type IV). ~. 

| CONSUMPTION AND USES Oo 

Shipments of cement into various States creases in 1979 were Wyoming (20%), South 
are considered to be an index of consump- Dakota (19%), Washington (13%), Arizona 

tion. Portland cement consumption for (12%), Hawaii (11%), Delaware (11%), and 

1978-79 increased 8% above that of 1977. California (9%). | | 
Domestic producers shipped 83.8 (83.4) mil- Ready-mix concrete producers were the 
lion tons of portland cement, which includ- primary consumers of portland cement, ac- 
ed 2.4 (3.0) million tons of imported cement. counting for 67% (64%) of the total quantity 
In addition to the imported cement ship- shipped by domestic producers. Manufac- 
ped: by domestic manufacturers, 989,000 turers of concrete products used 13.8% 

(1,470,000) tons of portland cement were (14.1%) of the cement to produce concrete 
imported and shipped or used by others not blocks, pipe, precast, prestressed, and other 
producing cement in the United States or concrete products. Highway contractors 
Puerto Rico. consumed 4.9% (4.5%); building contrac- 
Compared with 1977, consumption in tors, 7.9% (8.9%); and Federal, State, and 

1978 increased in all but seven States and other government agencies plus other mis- 
Metropolitan New York. States showing cellaneous users consumed the remaining 
large decreases in consumption were in cement shipments. , 
West North-central and North Mountain Construction was unexpectedly strong in 
regions of the United States as follows: most sectors. In 1978, housing starts were 

North Dakota, 17%; Idaho, 10%; and South about 2 million units, consisting of 1.45 
Dakota, 7%. Those States with large in- million single-units and 0.55 million mul- 
creases in consumption were in New Eng-. tiunits. In 1979, the number of housing 
land and the Middle Atlantic States as units dropped to 1.74 million, with 1.19 
follows: New Hampshire, 27%; New Jersey, million being single units, and multiunits 
27%; and Connecticut, 19%. In 1979, total remaining at 0.55 million.” | 
consumption remained about the same as in According to the F.W. Dodge Div. of 
1978, but geographic shifts occurred. McGraw-Hill Inc., the dollar volume of 
Twenty-four States plus the District of Co- construction contracting was $74.5 ($74.7) 
lumbia, western New York, and Puerto Rico _ billion for residential buildings, $44.4 ($49.7) 
showed decreases in consumption, with the billion for nonresidential buildings, and 
largest percent decreases occurring in the $39.5 ($42.0) billion for nonbuilding con- 
District of Columbia (26%), Alaska (22%), struction. When all construction categories 
Alabama (15%), and Missouri (11%). Eigh- are included, construction spending in 1979 

teen States plus eastern and Metropolitan increased 5% in dollar volume, going from 
New York showed increases in consump- $158.4 billion in 1978 to $166.4 billion in 
tion. Those States showing the largest in- 1979.
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| The Ready-mix Concrete Association re- strength concrete tower for New York. The 
ported that the ready-mix concrete industry Palace, a 51-story luxury hotel, used 8,000- 

- produced. 225 (220) million cubic yards, just | pound-per-square-inch-strength concrete al- 
1.5% (4%) short of the alltime high of 228.5 lowing the use of 20% to 25% smaller 
million cubic yards in 1973. Value of sales columns compared with conventional 
exceeded $6.7 ($7.6) billion. mixes. | : 
Reflecting increasing new applications Examples of concrete being selected over 

for cement in construction is the fact that steel for structural use include a prestress- 
over the last 20 years cement consumption ed concrete frame and precast panel system 
has risen at an average annual rate of about for a North Carolina building and con- 
2.3%. This is a slightly faster trend than crete box girders for Michigan’s four-lane 
that of construction put in place (as mea- Zilwaukee Bridge across the Saginaw River. 
sured in constant dollars).1* One other new and unique use of concrete 

Some of the more noteworthy newer ap- was the Office of Surface Mining’s grant of 

plications of cement in construction in 1978 $1 million to fill underground mine tunnels | 

included the use of two giant conveyors to at Frostburg College, Frostburg, Md. Tun- 
place a record amount of soil-cement for nels running under three buildings were to 

slope protection and interior dikes in a be injected with a mixture of portland 

7,000-acre cooling water reservoir for a cement and flyash. : 
nuclear powerplant near Matagordo Coun- Cement supply shortages were common 
ty, Tex. In a tight 15-month schedule, 1.4 in most parts of the Nation west of the 
million cubic yards of soil-cement were put Mississipi River throughout 1978. No one 
in place. Another growing application is region characterized the problem. Some of 

shotcreting. An interesting concrete use in the immediate causes were associated with 

mines was reported in Mining Magazine labor and operating problems, shortage of 
citing an experience in a South African cement railcars, severe weather, tie-in of . 

platinum mine. Concrete sausage-shaped coal-burning and pollution-control facilities, 
support pillars 3 meters long, 0.6 meters production curtailments to meet environ- 
wide, and between 70 and 80 centimeters mental regulations, and an unusual timing 

high were used to replace conventional of residential and nonresidential construc- 7 

timber supports. The concrete sausagescon-__ tion cycles. However, a deeper cause may be 
sisted of bags filled with a grout of portland the inability of the industry to raise capital 

or slag cement and sand in the ratio of 1:2 for expansion. Returns on investment av- 
and were installed in a staggered pattern. eraging less than 8% during the past 15 

Growing in importance is the use of years and the cyclical nature of cement 
concrete overlays in highway work. Vast demand are primary obstacles to expansion. 
stretches of U.S. highways are in dire need Although shipments in 1979 were aproxi- 
of rehabilitation. mately the same as in 1978, no shortages 
‘Making news in 1978 was the first high- were reported for 1979. 

, | | PRICES 

The average mill value” of all types of California, Colorado, Florida, Kansas, Loui- 
portland cement during 1978-79 was $40.70 siana, Minnesota, Missouri, Montana, Ne- 
($46.24) per ton, $4.34 ($9.88) per ton higher braska, New Mexico, Oregon, Texas, Utah, 
than in 1977. The values ranged from alow and numerous private parties. The lawsuits 
of $29.18 ($33.85) in New York and Maineto allege violations of State and/or Federal 
a high of $58.10 ($62.57) in Hawaii. Increas- antitrust laws. The specific charges include: 
ed energy and labor costs were a major Price fixing in competition; increased 
cause of price increases for cement. prices; establishment of a system of pricing 

_ According to Engineering News-Record, linking mill prices, delivered prices, freight 
cement prices compiled by their field re- allowances, and credit terms; and the allo- 
porters from monthly market quotations for cation of customs and territories. 
20 USS. cities ranged from $44.79 to $49.10 The U.S. International Trade Commission 
f.o.b. in 1978, and from $50.00 to $55.70 in (ITC) ruled in late 1978 that imports of 
1979. portland cement from Canada were not 

An open issue since late 1976 and thr- injuring the cement industry in the United 
oughout 1979 were the class action suits States. This investigation, began in late 
filed by the States of Alabama, Arizona, 1977, asked that the U.S. Department of the
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Treasury determine if sales of cement from | | | 
Canada were made at less than fair value. ay . 
A critical factor was that cement was Table 16. Average mill value in bulk, | 
extremely short in Western and Midwest- | 
ern States and that many Congressmen had (Per short ton) 
interceded on behalf of a desperate con- and Prepared ss 
struction industry who wanted cement at Year cement masonry classes 
any price, from any source. By the end of ——__________ cement’ of cement 
1978, the judgement had a petition filed 1975_ $31.09 9138.90 $31.41 
against it by an American manufacturer 1376 ------ aoe Gee one 
asking that antidumping duties be assessed 1978______ 40.70 50.53 41.17 
with regard to cement imports from Cana- 1979 ---+-- 46.24 54.59 46.61 

da. . 1Includes Puerto Rico. . 
. 2Masonry cement made at cement plants only. - 

| FOREIGN TRADE | oo 

| Exported cement was equivalent to 0.1% status remained at 1 cent per 100 pounds for 
| (0.2%) of domestic shipments by quantity. white nonstaining portland cement and free 

In 1978, three countries—Canada, Mexico, for other hydraulic cement and clinker. | 

and the Bahamas received nearly 80% Canada continued to supply the largest 
(95%) of the 57,817 (150,846) tons of cement amount of imported cement and clinker. In 

valued at $8.9 ($14.6) million which was 1978, Canada provided 46% of the total, 

exported to a total of more than 37 (81) followed by Japan, 16%; Mexico, 12%; 
countries. | Spain, 7%; and France, 5%. In 1979, the 

Hydraulic cement and clinker imported countries providing the largest amounts of 
into the United States totaled 6.6 (9.4) imported cement were Canada, 47%; Japan, 
million tons increasing 64% (188%) in quan- 16%; the- United Kingdom, 8%; Spain, 6%; 

tity and 103% (244%) in value over that of and Mexico, 6%. 
1977. The 1979 imports exceeded the previ- In 1978-79, the U.S. net import reliance as 
ous record year of 1973 when 6.7 million a percentage of apparent consumption was 
tons were imported. Imported cement and 7% and 11%, respectively. | 
clinker equaled 7.8% (11.8%) of domestic Clinker comprised 45% (50%) of the total 
shipments by weight and 6.6% (9.1%) by imports, compared with 40% in 1977, 31% 
value. in 1976, 33% in 1975, 32% in 1974, and 41% 

Effective January 1, 1980, the import in 1973. , 
duty for nations with most favored trade .
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Table 17.—U.S. exports of hydraulic cement, by country 

. 1977 - 19781 1979 

Country | Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short -  (thou- 

ms tons) sands) tons) sands) tons) . sands) 

Austria _~_ ~~ 2 eee 143 $44 __ —_ — __ 
Australia __________--__-------- 161 60 127 $58 49 $17 
Bahamas _______________.~_---.~ } } }#£W,514 641 2,155 113 15,904 351 
Belgium-Luxembourg _____—________- 105 31 32 11 37 16 | 
Belize. _~______~__----~--~~-~--_- 255 16 4 2 —- _- 
Bermuda________/ _-____~~~_------~-+ 201 36 3 5 _- __ 
Brazil ~~ --§_~~_-_--~------- 72 49 45 11 — —- 
Canada____-~___-___-~~---~------ 156,047 13,156 35,207 4,400 88,965 8,034 
Colombia .__+-=_--~----_---+--=-- 234 43 21 6 352 133 
Chile __-_-_____~___-~-__~_-----~- 84 26 30 15 47 23 
Dominican Republic. __________-~~--~- 1,503 286 391 199 135 81 
Ecuador ______~___~-~___~_-~_---~- 124 53 142 49 187 58 
France __________-_-.-~~_-----+--~- 158 46 19 7 60 16 
French West Indies _________._--~_~ 986 25 8 2 _- — 
Germany, Federal Republic of __ ____.____~ 115 16 11 32 20 
Guatemala ________________---~=- 2,748 221 367 91 159 34 
Guyana ________~_-~____~~-~-~--~+- 3,091 159 1 2 _— —_ 
Haiti_________________________ 1,445 94 8 1 5 4 
Indonesia _2__~____—__.~~~__----~--+ 183 69 _- _- 35 - 1 
Italy =~ ~~~ 2 435 141 17 23 248 104 
Jamaica ________~__~____-----~~- 188 113 11 5 _- _— . 
Japan _____ = 848 493 326 127 157 71 
Korea, Republic of ___./§ _-/ -» »~ -_/ -- --_- ey) 147 -- _— _— __ 
Kuwait____-___-_-§__________------ 69 16 6 7 3 1 
Leeward and Windward Islands__ ___ — — —- 24,715 933 2,581 105 533 32 
Libya... -_____-_-_--~-------~- 1167 ©. 237. — _- _— _- 
Mexico______________-__------- 10,407 2,011 8,985 2,301 38,785 4,334 
Netherlands Antilles __..§_.§______-__- © 833 87 26 6 1,252 100 
Nicaragua____ ~~. .._____---+-~~+- 984 79 96 10 __ — . 
_Nigeria_______._-_-__----------- 1,522 98 __ _— _- 
Other Pacific Islands, n.e.c.?__ . $$$» ___- 565 46 __ __ 29 71 
Panama _.___._ ee 17 9 113 13 12 5. 
Peru ___ 2 ee 1,888 — 221 1,440 156 2 1 
Philippines —__.§_..--.___-_---~-- 230 68 254 ~ 108 54 30 
Saudi Arabia ____ ______...-_----~- 5,826 1,792 652 186 450 183 
Singapore _______________------- 94 36 147 65 13 7 
South Africa, Republic of __ ___._____-_--~~_ 895 62 2 4 _- — 
Spain. ____ ~~ ee 140 69 24 18 13 8 
Switzerland_______§__._____---_--- 278 104 160 77 45 27 
Taiwan____ $$$ -§ - - + 68 21 189 58 2 2 
Trinidad and Tobago ________-__----~ | 3,083 306 1,858 131 997 81 
Turkey =~. ~~ 2 ----+--__--+----- 234 . 94 _— -- So _- 
Turks and Caicos Islands _________~~~_- 556 34 __ _— _- a 
United Kingdom ______~_-___----~- 186 77 48 20 84 25 
Venezuela____$______-____--~-~--- 705 281 909 190 566 253 

~~ Yugoslavia ____.-____--~---------~- 296 204 _- —_ a —_ 
Other_____ _________-____-_---~-- 2,453 797 1,397 362 1,634 449 

Total®. = 238,906 23,740 57,817 8,950 150,846 14,572 
mi 

1Hydraulic cement and hydraulic clinker; excludes hydraulic cement concrete mixes, which for years prior to 1978 
were reported in official trade returns in a single category together with hydraulic cement and hydraulic cement clinker. 

2Includes U.S. Trust Territory of the Pacific, previously listed separately. 
3Data may not add to totals shown because of independent rounding.
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Table 18.—U.S. imports for consumption of hydraulic cement and clinker, by country 
(Thousand short tons and thousand dollars) 

| 1977 1978 1979 | 

Country Quantity Value Quantity Value Quantity Value 

. Customs Customs Cif. Customs Cif.) 

Bahamas_._._— _ __ 90 2,562 307 9,970 11,090 487 19,929 22,7 28 
Belgium-Luxembourg — 21 1,143 24 1,222 1,802 13 938 1,333 
Canada_________- 2,203 52,197 3,024 85,499 98,608 4,440 137,975 151,247 
Colombia____— —_ ~~ m3) 170 (7): _— 92 34 1,250 1,535 
France ______-__-_ 196 5,452 317 9,324 10,518 405 14,425 16,052 

. Germany, Federal Re- 
-public of ________ () 35 37 172 1,110 () 48 55 

Japan. _________~- 362 5,332 1,038 28,791 36,207 1,523 52,605 57,822 
Mexico _.._______ 635 16,449 817 26,973 30,054: 525 19,531 22,471 
Norway_______~___ 210 4,462 208 4,466 5,862 281 7,182 9,760 . 
Spain ______ ~___ 105 1,974 434 12,020 14,831 548 14,629 21,344 
United Kingdom ____ 186 3,968 302 8,782 11,253 759 26,249 31,636 
Yugoslavia________ 3 243 3 219 357 2 134 247 

| Other _.______.__- (?) 17 86 2,605 3,367 395 7,461 14,934 

Total? _ _§____ 4,016 94,005 6,597 190,643 225,151 9,412 302,356 351,164 

1C.i.f. Cost, insurance, and freight. 
*Less than 1/2 unit. 
3Data may not add to totals shown because of independent rounding. . 

| Table 19.—U.S. imports for consumption of clinker, by country | 
(Thousand short tons and thousand dollars) ° 

| 1977 1978 1979 

| Country Value Value . Value 

Quantity Cus: — Cif. Quantity Cus: Cif. Quantity Cus- | Cif. 

Australia _________ an __ 1 69 133 160 3,670 5,430 
Bahamas ________— _— — _— 16 376 458 _. _- _- 
Canada _________ 855 15,642 17,291 1,113 22,827 25,480 1,887 50,531 54,684 
French West Indies _ _ _- _. —- _- _- _— 7 133 184 
France______—___ 194 5,020 5,331 314 9,092 10,195 385 13,9381 15,262 

Germany, Federal 
Republic of _ ____ _- _— __ 36 728 1,055 __ __ _- 

Japan __________ 360 4,454 6,170 980 25,945 32,973 1,384 40,849 49,594 
Korea, Republic of __ _- _- __ 31 313 441 _— a -- 
Mexico _.-.-____ 54 1,105 1,102 (?) 6. 6 () 2 2 
Peru__ ~~~ ~~ ____ __ _— — _. __ __ 105 2,866 3,631 
Spain _-._______ 30 551 716 324 ~—s 6,733 8,664 398 9,980 12,159 
United Kingdom_ _ _ _ 120 = 2,452 2,869 153 3,175 4,348 341 9,911 11,721 

Total ~._§___ 1,613 29,224 33,479 2,968 69,264 83,753 4,667 131,873 152,667 

_ 4C.i.f. cost, insurance, and freight. 
*1ess than 1/2 unit.
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Table 20.—U.S imports for consumption of hydraulic cement and clinker by customs 
a | districts and country 

| (Thousand short tons and thousand dollars) _ | 

1977 1978 1979 

' Customs district and country Quan- Value Quan- Value Quan- Value 

tity Customs tity Customs Cif! ‘ty Customs Cif} 

Anchorage: . 
Canada wee ee ee 51 2,014 18 973 1,162 20 1,014 1,045 oO 

. Japan... --_____---__- 7 157 (*) 1 2 (7) 3 4 

Total _--_-___-___- T58 2,171 18 974 1,164 20 1,017 1,049 
Boston: Canada___—________ (??) 5 __ __ __ (?) 1 1 

Buffalo: - . 
_ Canada___..---___---~ "580 13,112 664 16,101 22,697 765 _ 19,840 23,639 

Mexico ____-_~-~--____ ~~ 1 14 -- -- _~ -- -~ _- 

Total _____-______- 581 13,126 664 16,101 22,697 765 19,840 23,639 
Charleston, S.C.: . 

- United Kingdom__________ __ __ (?) (7) - (*) __ __ — 

Chicago: | 
Belgium-Luxembourg _ _ _ _ _ _ 3) yo BR 1 1 __ oe _- . 
Canada___~___.______- 6 160 49 1,361 _ 1,498 273 7,819 8,451 
Netherlands. __________ _ (??) 3 __ __ __ __ __ — 
Spain | dom 7777 TTT TT a -- 5 BY 462 82 1,605 1,851 

nited Kingdom _________ (?) 1 __ __ __ a _- __ 

"Total 6 165 54 1,734 1961 355 9,424 —-:10,802 | 
Cleveland: ; 

Canada__- ~~ _-_- 8 177 134 3,569 4,116 257 8,808 9,744 
Germany, Federal Republic of — —_ __ __ = _- (?) 9 13 

' United Kingdom ________ __ —_ __ __ — (?) 8 6 

~ -Totak _--_ = 177 = «184 3,569 4116 257 8,820 9,763 . 

Detroit: Canada_______.___~_ 655 13,158 828 22,647. 24,360 1,186 32,845 . 84,946 

Duluth: ; 
. ~ Canada___ -- -- 87 2,788 3,379 194 6,247 7,095 

France __§__. ~~ 2+ -- -- _~— -- 20 481 769 
United Kingdom __—___~_~ -- — -— _- — 20 485 T15 

Total _.- -- -__-____ -_~ _— 87 2,788 3,379 234 7,213 8,639 

El Paso: . 
Brazil. ________-_--_~- _— -—- (?) (?) 1 a -- _— 

- Canada_______--_---_- _- _- _- _- _— (*) 7 8 
Mexico__________-_-~—- 92 2,569 58 2,966 2,966 39 2,188 2,189 
Sweden ___._..--_~--- _- _- -- _- -- @ 1 1 

Total _.______-_-_- 92 2,569 58 2,966 2,967 39 2,196 2,198 

Galveston: 
Canada_________-~-~_-- _- _- 59 1,075 1,477 _- __ _— 
France ______§____~_-_- -- _- 28 847 1,027 _— _— — 

, Mexico _______.-~-~--~- 5 129 114 3,596 4,257 44 1,396 1,712 
Peru ~___._____.__-_- -- _- —_ _- — 719 2,273 2,762 
Spain ~ oe eee eee 30 551 169 3,364 4,258 69 1,935 2,314 

nited Kingdom _ ~~ ——_—~- 28 525 -- -- -- __ __ _— 

Total __._______-_- 63 1,205 370 8,882 11,019 192 5,604 6,788 

Great Falls: Canada ________~ 6 305 53 1,421 1,601 10 620 738 

Houston: 
Germany, Federal Republic of — (?) 10 __ __ __ _- __ __ 
Mexico ______.__.__-_- 33 755 100 2,569 3,029 54 1,464 1,782 
Spain «dow 777777777 —_ _- 64 1,536 1,802 28 847 953 

nited Kingdom ____—_~_~- T66 1,365 79 1,449 2,204 321 9,462 10,991 

Total _._-_________- 99 2,130 243 5,554 7,035 403 11,773 18,676 

Laredo: 
Canada______-___-__-- _- __ (?) 4 4 2 79 79 
Mexico ___~_____-~-_- ~~ 100 3,384 138 5,390 5,390 94 4,463 4,458 

Total _.___________- 100 3,384 138 5,394 5,394 96 4,542 4,538 

See footnotes at end of table.
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a Table 20.—U.S imports for consumption of hydraulic cement and clinker by customs 
districts and country —Continued : 

(Thousand short tons and thousand dollars) 

1977 1978 . 1979 

Customs district and country Quan- Value  Quan- Value Quan- ~ Value — 

| tity Customs tity Customs Cif? ty Customs Cif? 

Los Angeles: | es 
Australia _.~__~________ -_- _— 3 138 264 52 1,856 ~~ 25145 
Canada____ ~~ _~____.___ _— _- 161 4,542 | 5,082 383 12,791 ~ 13,791 
France ____~_~__.~ ~~ -____ _— _- 37 857 1,291 36 788 1,198 
Germany, Federal Republic of _ (*) 10 (7) 29 35 (7) 88 ‘A2 
Japan. —~__ ~~ _- _— 1 195 200 501 15,121 17,628 
Peru ~~. ~~~ _- _— 8 269 392 26 991 1,004 
Spain..__~_ ~~ Le; J 85 3 140 261 - 1. 140 » 255 
Yugoslavia _.___________ (?) 55 1 86 . 148 1 87 + -169 

| Total _____________ 1 150-214 6,256 7,673 1,000 —s 31,812 36,282 

Miami: _ 
Bahamas___..__________ 63 1,753 127 4,113 4,434 303 12,393 ~~ 13,706 
Belgium-Luxembourg _ _ — _ — — 6 335 3 310 394 5 372 484 
Colombia. _____________ -- _- _- _— _- 31 1,013 1,242 
Denmark _____________ _— _- 21 686 766 _— re 

'- Mexico. ._-.___________ —° 130 2,644 103 2,799 — 3,610 “TQ - 3,480. 4,055 
Norway ______________ __ a — __ _— 45 1,041 1,457 
Spain... ~~ 23 284 27 792 930 65 1,841 | 2,674 

Total _. ~~ _______ 222 5,016 281 8,700 ~ 10,134 528 20,140 23,618 

Milwaukee: . 
Canada__._- -§___________ (?7) 2 37 1,018 . 1,166 119 3,853 4,408 
United Kingdom _________ __ — lL __ __ (7) 2 Og 

Total _____________ (?) 2 37 1,018 1,166 119 3,855 4,412 

New Orleans: TT 
Bahamas... ___-________— _ _— _- 71 2,281 2,771 93 3,868 4,900 
Canada____._________- (7) en _- -- _- -_- _- 
Germany, Federal Republic of _ _- _- 1 ‘12 15 _- a. _ 
Greece ________________ _- —_ 21 1,104 1,472 11 286 - “Alo. 
Mexico_______________ 73 1,680 90 2,507 2,888 61 1,829 2,086 
Peru ____~_~§___________ _— — _- -_- _— 26 594 869 
Spain________________ a _- ~~ —. _~ 118 3,382 4,419 
United Kingdom _________ 21 495 194 5,678 8,157 241 6,745 ~ 9,141 

Total _____________ 94. 2,181 377 11,582 15,303 550 16,704 21,825 

New York City: - . 
Germany, Federal Republic of _ __ __ (7) (*) (*) _- __ __ 
Norway ______________ 208 3,925 205 3,891 5,137 185 — 4,779 _ 6,489 
Sweden_______________ __ __ _- __ __ 24 569 714 

Total _.______________ 208 3,925 205 3,891 5,137 209 —-§,848° 7,203 
Nogales: Mexico ___________ 1 40 12 336 | 336 2 139 139 

Norfolk: - 
France _______________ 36 2,231 38 2,383 2,566 58 4,735 5,032 
Mexico_________._____ 30 572 _— _— ee. Le ae -- 
United Kingdom _________ __ __ (?) 5 9 __ __ __ 

Total __-___________ 66 2,803 38 2,388 2,575 58 4,735 5,032 
Ogdensburg: Canada_________ 151 3,774 17 1,644 1,954 79 1,991 2,186 

Pembina: Canada __________ 116 4,132 247 9,949 10,666 228 9,726 10,778 

Philadelphia: 
Canada____§___________ _- _- — __ — (*) 3 2 
Germany, Federal Republic of _ (7) 5 (7) 3 4 _- — __ 
Yugoslavia ____________ 3 188 2 133 209 1 41 67 

Total _.-___________ 3 193 2 136 213 1 44 69 

Port Arthur: 
France _______________ -- _- 10 171 235 _— _— _- 
Germany, Federal Republic of _ _— _- 36 728 1,055 _— _- _— 
Mexico.________~__ 21 299 28 442 788 40 752 1,343 
Spain. ~~~ _- _- 86 1,461 2,142 97 2,398 2,935 

Total _____________ 21 299 160 2,802 4,220 187 3,150 4,278 

See footnotes at end of table.
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Table 20.—U.S imports for consumption of hydraulic cement and clinker by customs 
districts and country —Continued | 
(Thousand short tons and thousand dollars) 

1977 1978 1979 
Customs district and country Quan- Value Quan- Value Quan- Value 

. tity Customs tity Customs Cif. tity Customs Cif! 
a EEE Ee 

Portland, Maine: 
Canada. 1,041 32 872 s-887T_-—Sts« 630 630 United Kingdom _________ _. -- () 1 1 _- _- _- 

. Total _.___-________ 34 1,041 | 32 873 888 . 22 630 630 
nen ee SS =”_#.™W-.n->-—-— OO  ———————>—>—T——T—<K<K[€[a§@u__=_ Portland, - 

Core __ __ 3 128 139 27 1,014 1,102 
. Japan. __ __ 68 1,857 2,064 181 4,043 5,392 
Mexico_______________ _— __ __: _ _— 15 308 ' 339 ha 

Tota] __-___________ oe __ 71 — 1,985 2,203 173 5,365 6,833 

Providence: Canada _________ 1. 38 _- -- _- —_ — _- > oaauauauananaoooee—E—TTqqQzz_zZ{zZ{__ St. Albans: 
Canada_______________ 289 7,730 220 5,699 5,301 205 5,795 4,898 
Germany, Federal Republic of _ (?) (?) __ _— eo) Ue __ oo 
South Africa, Republic of __ _ _ __ __ __ __ __ (7) 5. 6 : ee nr ed 

Total _____________ 289 7,730 220 5,699 5,301 205 5,800 4,904 . EE OU UE 

San Diego: 
Canada_____§__________ __ _— (7) 2 2 __ a _— 
Japan.____________ —_ __ 106 3,404 4,441 33 882 1,011 
Mexico_______________ 19 1,008 34 1,918 1,931 14 831 831 
Panama ______________ _— — a _— _— 24 1,087 1,492 
Peru ______~_________ __ __ _— __ __ 8 275 421 
United Kingdom _____.___ — _- a a _— 55 3,789 4,741 OF GL 

Total _.___________ 19 1,008 140 5,324 6,374 134 6,864 8,496 OEE OED laaaaeeeemememSSmaSooooaomomomomuomomoomomoeoeoeoeeeeee eee 
San Francisco: 

Australia _.-___________ _— ee a __ 117 2,719 4,050 
Bermuda______________ __ __ (?) A 1 _— __ __ 
Canada__ == __ __ (?) 2 3 150 6,151 7,548 
Japan_____________ _— _- 304 8,810 11,551 318 9,413 . 12,462 
Korea, Republic of ______ __ __ __ 31, 313 441 — __ __ _ Mexico.___.________._ LL __ BB 716 ~—S- 1,180 et tO 

Total ---------- 8B 9,125 11,996 608 + 18,999 —-25,190 I 89, LY OO l—q{zzq oo 
San Juan: . 

Belgium-Luxembourg _ _ _ __ _ 15 800 18 746 1,194 7 470 733 
Colombia______________ 5 170 1 15 92 4 237 293 
Denmark _____________ (?*) 4 __ __ __ __ _— __ Dominican Republic — _ __ ___ (?) 5 1 15 28 (7) 2 4 
France ________________ (?) 11 (?) 13 22 (?) 4 7 
Italy ~2-_ _- __ (??) 3 3 (?) 3 6 
Japan. __ _- Le __ __ (?) 3 4 
Spain. ~~~ ________ 7 500 8 606 1,051 9 172 1,428 eee tS 

Total _.___________ 27 1,490 28 1,458 2,390 20 1,491 2,475 IO ——aaaeseSecGCGu5qQqaeaeooooooooeooooooooooooooooeeee Seattle: 
Canada_______________ 305 6,547 322 9,690 10,402 358 13,345 14,466 
Japan_ ~- ee ee 356 5,175 559 14,524 16,949 539 17,925 21,320 Mexico _____..-_____- (?) 6 __ — __ 19 658 709 United Kingdom _________ __ __ __ __ __ (?) 5 11 

Total _.___________ ™661 11,728 881 24,214 27,351 916 31,933 36,506 $$ 90,00 lOO 
Tampa: 

Bahamas______________ 27 809 109 3,576 4,286 90 3,668 4,122 Belgium-Luxembourg ____ _ _ (?) 1 2 166 212 1 96 116 Canada_______________ —_ __ 33 2,013 2,542 162 5,404 5,690 France ____§_-__________ 160 3,210 205 5,054 5,377 292 8,417 9,047 French West Indies _______ _— _- -- _- _- 7 133 184 Germany, Federal Republic of _ (?) 9 — __ _- — __ __ Mexico _.______________ 130 3,348 141 4,451 4,858 42 1,307 1,748 
Norway ______________ rg 538 3 575 725 51 1,363 1,814 Spain. __~_-____________ 43 554 72 3,749 3,925 73 3,075 4,316 

See footnotes at end of table.
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| Table 20.—U.S imports for consumption of hydraulic cement and clinker by customs _ 
districts and country —Continued oe 
(Thousand short tons and thousand dollars) oe — - 

1977 1978 1979 

Customs district and country Quan- Value Quan- Valu ee. “Quan Value Value 

tity Customs tity Customs Cif tity Customs Cif — 

Tampa: —Continued oe 

Sweden.______________ __ __ __ __ -- . 2 856. 856 

United Kingdom ________~ 71 1,583 28 1,648 1,653 122 5,759 5,967 

Total _..._______._ 484 10,058 593 21,232 23,578 - 862 30,078 _ 38,860 
ee 

Savannah: — — - 

Denmark _________~__~_ __ oo __ a oe ) 7 9 

Spain. So — 4 149 198 

Total _-._________-_ __ Mee __ _ 4 156 207 

. Baltimore: _ an 

New Zealand _______-_~- meee _ _- —— (*) QA 
a Yugoslavia ______.___~-~ __ __ __ __ oe. 6. OW 11 

Total _-____._____- __ __ __ __ __ @) 9 15 

Grand total?_________  °4,016 94,003 6,597 190,642 225,151 9,413 302,359 =. 851,164 

1Value = C.if. (cost, insurance, freight). On 

2Less than 1/2 unit. — a en 

’Data may not add to totals shown because of independent rounding. . 7 Dos 

WORLD REVIEW | a 

The trend continued worldwide in plant sion of experts to examine all aspects of the 

modernizations to reduce energy consump- Afghan cement industry. In the Kandahar 

tion; this included conversion to dry-process region a new 1,760-short-ton-per-day plant 

preheater, precalciner kilns. Topics of con- was scheduled for completion in 1979. 

cern around the world included supply Algeria.—Algeria’s Societe Nationale des 

shortages and pricing controversies. In Materiaux Construction (SNMOC), the na- 
1979, Cembureau held in Cannes, France, a __tion’s public construction corporation, conti- 

special seminar on the subject of how to nued to launch programs for expanding 

deal with inflation. — cement capacity. Plans were to boost cur- 

Hungary, Algeria, Egypt, Morocco, Tuni- rent output to 3 million tons with oper- 

sia, and Saudi Arabia are reportedly striv- ations then being built. Additional projects 

ing to achieve self-sufficiency in cement were underway for another 9.5 million tons 

supply. go the country could reach the production 

Greece, Turkey, Poland, Kenya, Jordan, level of up to 12.5 million tons capacity in 

Korea, Taiwan, Colombia, Costa Rica, and 1980. | 

Mexico are reportedly striving to achieve Four new plants were scheduled to go 

increased export tonnages. onstream in 1978-79: Ain el Kebira, 1.1 

During 1978-79, world cement production million short tons per year; Saida, 550,000 

increased to 938 (958) million tons, 7% short tons per year; Beni-Saf, 1.1-million- 
(10%) more than the 1977 total of 873  short-ton-per-year; and El Asnam, a 1.1- 

million tons. The largest increase in produc- million-short-tons per-year plant. In 1980, 

tion was in mainland China where overall three plants are expected to be completed, 

production was 12.7 (22.2) million tons one each at Bouira (1.1 million short tons 

greater than the 59.2 million tons of 1977. per year), Batna (550,000 short tons per 

On a percentage basis, Tunisia showed the year), and Djelta (550,000 short tons per 

greatest (54%) increase in 1978, and Algeria year). 
showed the greatest (104%) increase in Argentina.—Three modernization and ex- 

1979, compared with 1977 production. pansion programs undertaken by Corpora- 

Afghanistan.—The present uncertain con Cementera Argentina S.A. (Corecemar) 

state of affairs makes it difficult to update would increase company capacity by 

progress on cement plant programs. Pre- 850,000 tons. At Yocsina, two projects in- 

viously, the Asian Development Bank, Ma- cluded the equipping of one kiln with a four- 

nila, Philippines, had commissioned a mis- stage cyclone preheater and the extension



oo oe CEMENT 181 | 

of the raw mill, both projects to be complet- improper kind of shale.” a 

ed by yearend 1979. The other project was Bolivia.—Expansion of Bolivia’s cement 

at the Mendoza plant, which was to receive industry was reportedly necessary to meet 

a new 2,200-short-ton-per-day, four-stage expected growth in demand and so that 

cyclone-preheater-and-grate cooler system. national development plans could be imple- 

This project was to be completed in early mented. This included substantial invest- 

1980. - ments in highways, irrigation, and airports. 

Two other Argentine projects included New plants included an $88 million complex 

one for Juan Minetti S.A. at a Cordoba site _ to be built in Yacuces. The dry-process plant 

where a new 600,000-short-ton-per-year would have an annual clinker production 

plant was to be built and one by Loma _ capacity of 335,000 tons and the kiln would 

Negra Compania Industrial Argentia S.A. be equipped with a cyclone preheater. Start- | 

at Olivaria which is an expansion and up was scheduled by 1981. | 

modification of an existing long dry-kiln Brazil.—The Brazilian Portland Cement 

system to a two-stage preheater unit to Association reported that production dou- 

result in a capacity increase of 440 short bled during the period 1971-76 to 19.1 mil- 

tons per day. | lion short tons per year. By 1983, industry 7 

-Australia—Blue Circle Southern Ce- output was projected to be 38 million short 

ment, Ltd.; commissioned its 825,000-short- tons per year. . 

ton-per-year expansion program at its Ber- In 1978, Lone Star Industries and Lafarge 

rima plant in New South Wales. The expan- S.A. agreed to combine all of their Brazilian 

sion was to include a four-stage cyclone cement operations. Lafarge’s 60% interest 

preheater and a planetary cooler. Blue Cir- in Companhia Mineria de Cimento Port- : 

cle Southern Cement was formed in 1974 land, Cimento Portland Pains, and Ciment- 

from a merger of interests of the Associated invest Ltd., were exchanged for a 54% 

Portland Cement Manufacturers of the interest in Lone Star’s wholly owned Com- | 

‘United Kingdom and Broken Hill Propri- panhia Nacional de Cimento Portland, with 

etary Ltd. Each held 42% of the equity. Lone Star retaining 46% in the expanded | 

- Austria.—Peggauer Zementwerke at Peg- venture. Lone Star and Lafarge signed an 

gan placed an order for an 800-short-ton- agreement to build a new 770,000-short-ton- 

-per-day kiln in 1978. This plant was a_ per-year plant at Cantalgo, State of Rio de 

single-kiln, gas-fired operation with acapac- Janiero. , | 

ity of 165,000 short tons per year. Itabira Agro-Industrial S.A. planned to 

Bahamas.—United States Steel Corp., add a 1,400-short-ton-per-day kiln at its 

Pittsburgh, Pa., sold its 940,000-short-ton- Capaco Bonita plant in the State of Sao 

per-year plant at Grand Bahamas to the Paulo. - 

International Development Corp. S.A. Bulgaria.—The most recent plant expan- 

(IDC), New York. IDC is a holding company sion, at Beli Izvor, was part of. Bulgaria’s 

with worldwide interests including com- VII Plan (1976-80) in which national cement 

panies engaged in production and interna- production was scheduled to reach about 10 

tional marketing of cement. million short tons per year of output. 

-Barbados.—Barbados and Guyana agreed Canada.—Inland Cement Industries Ltd. 

to build a cement plant in Barbados. The (subsidiary of Genstar Ltd.), started up its 

plant was to be operational in 1980 and new 1.1-million-short-ton-per-year plant on 

would produce 250,000 short tons per year Tilbury Island near Vancouver, British Co- 

of clinker, of which Barbados would grind lumbia. Major equipment included a 3,540- 

150,000 tons and the remaining 100,000 tons _short-ton-per-day kiln, a four-stage prehea- 

would be shipped to Guyana for grinding. ter, and a planetary cooler. The company 

Belgium.—The Belgian Cement Associa- was also expanding its Edmonton, Alberta, 

tion completed a study to determine opti- plant to 1.5 million short tons per year with 

mum conditions for using coal in rotary startup scheduled for 1980. Also included 

kilns. The report states that coal shale or was the conversion from gas to coal. Coal 

slurries may be used as kiln feeds either by was to be mined underground, north of the 

insufflation through the burner pipe or by _ plant. 

mixing them with the kiln feed. Precautions Canada Cement Lafarge Ltd. placed on- 

must be taken against the premature for- stream in 1978 a 500,000-short-ton-per-year 

mation of melt by sufficient momentum in expansion project at its Brookfield, Nova 

the burner pipe, and against an excess of Scotia plant. During 1978, the company was 

free lime in the clinker by selecting an expanding its Exshaw, Alberta, plant by
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installation of a suspension preheater with (1976-80) projected that its cement produc- 
precalciner, rotary kiln, and clinker cooler. tion would reach approximately 18 million 
Completion was scheduled for 1980. tons. Imports were necessary throughout 
_Ciment Quebec, Inc., began expansion of the 1970’s and its principal] sources were the 

its St. Basile de Portneuf, Quebec plant with U.S.S.R., Romania, and the German Demo- 
startup scheduled for 1981. . cratic Republic. = | | 

_ St. Mary’s Cement Co. brought onstream Dominican Republic.—In February 1978, 
its expanded production facility at St. Cementos Cibao C. por A. began partial 
Mary’s, Ontario. The 2,000-short-ton-per- operations withafirstkiln. | 
day system requires 3.4 million Btu’s to Ecuador.—Empresa Cementos Selvalegre 
produce 1 ton of clinker. : S.A. was building a 380,000-ton plant at 
‘China: Mainland.—The national cement Otavalo. Empress Industrias. Guapan S.A. 

industry topped the 1978 target of 54 mil- currently was building a new 400,000-ton 
lion tons 49 days ahead of time with a 20% __ plant at Ayogues. Both plants were schedul- 
increase in annual production over 1977. ed tobe operational by 1980. oo ; 
Twenty of the 49 large and medium-sized Egypt.—Further expansion programs un- 
plants surpassed annual production time- dertaken by the Egyptian cement industry | 
tables.22. 7 | during 1978-79 were aimed at reducing 
In 1978, China resumed importing of dependence upon imports and ensuring that 

cement from Japan, marking the first time industrialization programs were not ham- 
in 22 years for such a transaction. China _ pered. | | 
agreed to purchase 2 million tons of Japa- The Suez Cement Co. was building the 
nese cement in 1979. Ten Japanese cement first privately owned cement plant since 
companies were involved. nationalization of the industry in 1960. The 

Taiwan.-New production facilities and ad- 1.1-million-short-ton-per-year plant was to 
ditions will boost cement output from 11.5 be operational in early 1981. Because the 
million tons to more than 16 million tons by location is near the sea and raw materials 
1986. One new plant started up in 1978 with are high in chlorides, it was essential that a 
a capacity of 800,000 short tons per year. bypass system be used to control the alkali | 
There are more than 20 cement plants in content. | oo 
Taiwan and 98% of them are on the western Helwan Portland Cement Co. planned to 

_ side of the island. | convert its two existing wet-process produc- 
Colombia.—Acerias Paz del Rio was con- tion lines to dry process by 1981. Both would 

structing a 600,000-short-ton-per-year slag be equipped with four-stage preheaters and 
cement plant at Belencito. Completion was precalcining systems and would have a 

| scheduled for 1980. Samper S.A. Bogota combined capacity of 3.3 million short tons 
awarded a contract for the extension of its per year. 
Municipiet La Calera plant.. The 1,500- El Salvador.—Cemento de El Salvador 
short-ton-per-day production line was to S.A. at its El Ronco location expanded the 
include a two-stage preheater, a rotary kiln, dry-process system by 1,100 short tons per 
and a planetary clinker cooler. a day by adding a four-stage preheater, a 

Costa Rica.—Corporacion Costarricense rotary kiln, anda planetary cooler. | 
de Desarrollo was building a new 1,430- France.—The French Government 
short-ton-per-day, dry-process cement plant announced in 19738 it’s lifting of all existing 
in Guanacasta Province. controls on industrial pricing. The move 
Cuba.—In 1978, although cement was in was expected to help resolve economic prob- 

short supply, Cuba exported it to obtain lems that French cement producers had 
hard currency.”5 — been experiencing. 
Cement exports to Honduras and other Gabon.—Two new cement plants were 

Carribean countries amounted to 250,000 scheduled for Societe des Ciments du Ga- 
tons in 1978. Cuba expected to build addi- bon, a 1,100-short-ton-per-day wet-process 
tional cement plants and expand exports plant at N’toum and a 110,000-short-ton- 
during the 5-year-plan period ending in per-year clinker grinding plant at France- 
1986.24 ville. Both were scheduled to go onstream in 

Cuba’s largest cement manufacturing 1979. | 
plant was being built at Cienfuegos. It was Germany, Federal Republic of.—Hoesch 
to have a capacity of 1.8 million short tons Huttenwerke AG developed a new process 
per year. for granulation of blast furnace slag, a 
Czechoslovakia.—The country’s VI Plan widely used pozzolanic material in cement
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in Germany.”*. businesses. There had been little invest- 
| Greece.—Among European cement ex- ment made in new cement plants over the | 

| porters, Greece ranked second in 1978-79. previous several years, with the Govern- 
Its principal export market area was the ment admitting that it had fixed prices for 
Middle East (80% of sales). Industry repre- cement too low. — a : 
sentatives claimed that the low domestic Indonesia.—P. T. Semen Gresik fired up 
cement prices imposed by the Government its kiln at the Gresik Persero factory in 

| since May 1977 coupled with increased pro- 1978, marking its third expansion and 
duction costs (electricity, wages, fuel) were bringing plant capacity up to 1.65 million 
negative factors for planning new units. short tons per year and making Indonesia 
Four companies shared the country’s pro- _ self-sufficient. In 197 8, the country import- 
duction capacity which in 1978 was 11.9 ed 300,000 tons of cement. Annual consump- 
million tons.2¢ — oo | tion was about 4.5 million tons. =. 

Projections of the Greek industry’s pro- Iran.—Aria Cement Corp.’s new facility 
| duction capacity indicated 16 million tons at Isfahan was scheduled to go onstream in 

by 1980 and 19 million tons by 1984. The 1978. The two-kiln operation is rated at 
margin available for export was expected to 3,600 short tons per day clinker capacity. : 
grow to 6.6 million tons by 1980 with an Granulated blast furnace. slag from a neigh- 
increasing home market demand narrowing boring iron works was to be utilized. Other 
this figure to some 4.3 million tons by 1983. projects included a new 3,200-short-ton-per- 

Titan Cement Co. had doubled the capaci- day plant at Behbahan, a new 2,400-short- 
ty of its Kamari facility, the Halyps Cement _ton-per-day plant at Kermanshah, and a 
Co. had expanded it Aspropyrgos plant by new 2,200-short-ton-per-day plant at Neka.: 
1,650 short tons per day, and Heracles Iraq.—Iraq’s cement industry goal was 
General planned a new 1.7-million-short- reportedly aimed at achieving an  11- 

__ ton-per-year plant in the Mylaski region. million-metric-ton capacity by 1980. Several . 
' Guatemala.—Cementos Novella S.A. was plant programs were underway. The Ba- 
expanding its No. 2 plant at San Miguel, doosh Cement plant in northern Iraq placed 

| which produced 1,000 short tons per day its 1,650-short-ton-per-day expansion on- 
with a four-stage preheater kiln. Forty per- stream. Iraq Cement Public Co. put on- 
cent of the clinker was to be sent to its older stream a 2.5-million-ton-plant at Kufa. 
La Pedrera plant in Guatemala City which Jamaica.—The Government of Jamaica 
had surplus grinding capacity. The new agreed with Venezuela to jointly explore | 
production line was scheduled to go on- the possibility of constructing a second ce- 
steam in 1979.27 ment plant on the island. The proposed | 
Guinea.—The Republic of Guinea award- 660,000-short-ton-per-day plant was to be : 

ed a contract for the construction of a financed 70% by Jamaica and 30% by 
clinker grinding plant at Conakry. The Venezuela through a private organization. 
operation was to have a 275,000-short-ton- Japan.—The Cement Association ‘of Ja- 
per-year capacity, with startup scheduled pan reported that in 1978 both production 
by the end of 1979. : and shipments reached alltime highs. Pro- 
Honduras.—Industria Cementera Hon- duction was at 93.5 million tons in 197 8, up 

: durena S.A. awarded a contract to build a 16% over 1977. Domestic shipments rose 
new 1,980-short-ton-per-day plant at Pie- 14% to 87.3 million tons. Exports jumped 
dras Azules. The operation was to go on- 30% to reach 9.1 million tons, a new record. | 
stream. by mid-1981. Output was to be 1,320 However, in a marked turnabout, Japan 
short tons per day of clinker mixed with 660 cement industry fell from unprecedented 
short tons per day of pozzolan. large profit levels in 1978 to substantial 
_India.—During 1978-79, the Associated profit reduction in 1979. Fuel oil shortages 
Cement Companies (ACC), the largest ce- and rapidly escalated cost are causing the 
ment firm in the country, undertook a_ closing of plants and substantial cement 
major investment program to add 2 million _ price increases. 
tons additional capacity over the next 3 The Japan Economic Journal viewed the 
years by expanding three existing plants sale of Onoda Cement’s reinfored suspen- 
and building a new operation in the Hima-_ sion preheaters to three American cement 
layan foothills. This expansion was made firms (Kaiser, Marquette, and Ideal) as a 
possible recently by the Government’s al- great breakthrough for further U.S. sales of 
lowing of 12% post-tax returns on net worth pyroprocessing equipment. 
and relaxation of restrictions on “large” Nihon Cement Co. Ltd. and the Bridge-
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port Tire Co. jointly developed a new tech- scheduled to go onstream in 1979 with a 

| nology for development of used rubber tires capacity of 550,000 short tons per year. | 

as fuel and raw material for cement produc- Scheduled to go onstream in 1978 was a new | 

tion. The process was put into practice in 1.1-million-short-ton-per-year plant at Quja. 

1978. Between 45,000 and 50,000 used tires Netherlands.—Alcoa Chemic Netherland 

| (300 tons) a month were to be utilized. BV, was to build a new plant to produce 

Korea, North.—By the conclusion of the calcium aluminate cement and get it on- 

6-year plan in 1982, output was projected to stream in early 1980.2° With this addition, 

reach 20 million tons. As part of thisexpan- Alcoa Chemic would be able to offer a full 

sion, cement plants with an aggregate ca- range of high alumina materials to the 

pacity of 10 million tons were to be built in refractories, chemicals, and ceramics indus- 

the Suchon and Chonnae areas. 7 tries from a single European production 

Korea, Republic of.—Cement plant ex- source. The primary uses for calcium alum- 

pansion programs currently underway in inate (CA-25) cement are in refractory mor- | 

Korea were scheduled to raise national tars, castables, and in gunning mixes. 

capacity to over 21 million tons by 1980. Nigeria.—Two new cement plants were 

Notably, the Ssang Yong Cement Industrial reported onstream; namely, Ashaka Ce- 

Co., Ltd., plant at Yong-Wol was adding 2.2 ment Co,’s plant in Bauchi State, rated at 

million tons, its Mukyong plant was being 880,000 short tons per year; and West Afri- 

expanded to 400,000 tons, and its Dong Hae can Portland Cement Co.’s plant at Shaga- 

plant was adding 3.4 million tons. Dong mu, near Lagos. Oo 

Hae, when completed would have a capacity Pakistan.—By the end of 1978, Pakistan 

of 8.8 million tons. All of Dong Hae’s pro- was expected to be meeting all its cement 

duction was to be exported.”* | needs, with some excess capacity available 

Libya.—At Hawari, a new two-kiln, 1.1- for export. A major reason for the previous 

million-short-ton-per-year operation was short supply was stated to be inadequacies 

placed onstream and inaugurated in Sep- in distribution. A newly inaugurated revi- 

tember 1978. a | sion of the supply system was to eliminate 

Malaysia.—The Malaysian Government those difficulties. The country had been 

approved a $70 million expansion program _ receiving imports from India and Romania; 

of the Rawang cement plant in Selangor, however, expansion at three existing plants, 

Malaysia, operated by Associated Pan Ma- and the impending completion of four new 

laysia Cement. The new plant to be built units, were expected to eliminate shortages 

would have a capacity of 1.2 short tons per entirely. 

year by 1980. : Panama.—A 1,100-short-ton-per-day 

Mexico.—Government forecasts noted plant at Calyada Larga, owned by Empresa 

that Mexican cement production was sched- Estatal de Cemento “Bayano” north of Pa- 

uled to increase to 25 million tons by 1982. nama City, started production in 1978. 

Exports to the United States continued to Peru.—A new precalciner unit at Paca- 

be regarded as an important factor in realiz- smayo started up in May 1978. The plant 

ing high-capacity utilization. uses the indentical open-circuit grinding 

Blue Circle Ltd.’s associate company in system for raw as well as finish grinding.** 

Mexico, Empresas Tolteca de Mexico S.A., The Philippines Cement Corp. awarded a | 

in December 1978 completed financial ar- contract to undertake a technical study of 

: rangements for the largest expansion of the each of the 18 cement plants in the Philip- 

country’s cement industry in 5 years. Work pines for the purpose of rating present 

began on a major project to increase the capacity, determining steps to restore ca- 

company’s capacity by 2.4 million tons from pacity where necessary, and reporting on 

its present 3.7-million-short-ton-per-year antipollution control installations.*? 

level. The program included construction of Poland.—Poland became cement self- 

a 1.1-million-short-ton-per-year plant at sufficient 4 years ago and from that point 

Hermosillo in northwest Mexico, the mod- onward has been a net exporter of produc- 

- ernization and expansion of six of Toltec’s tion. Cement output increased more than 

eight other existing plants, and improve- 50% during its last 5-year plan. Production 

ment in ready-mix concrete facilities. under VII Plan (1976-80) is scheduled to 

Morocco.—The Moroccan cement indus- again increase by more than 50% to 29 

try began several new plant programs. A million tons by the end of 1980. 

new facility was being built for Asment de Saudi Arabia.—The nation’s 5-year devel- 

Temara S.A. near Rabat. This plant was opment plan calls for an increase in domes-
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tic production to 10 million short tons per company’s plant at Saraburi in central 
year through a series of expansions. Com- Thailand, making it the second largest ce- 
pleted in 1978 was a 1,600-short-ton-per-day ment producer in the country. The project 
expansion by the Yamama Saudi Cement also included construction of a large bulk 
Co., Ltd., at its Riyadh plant. Scheduled for distribution terminal. - 

completion by 1980 were El Kassein Cement Kaiser Cement & Gypsum Co. sold its 
Co.’s 2,200-short-ton-per-day plant at Buray- 25% interest in Jalaprathan Cement Co. of 
dah and Yanbu Cement Co., Ltd.’s, 3,300- Bangkok to the Thai firm’s directors for $8 
short-ton-per-day plant at Ras Baridi. million. Kaiser will remain in management 
Scheduled to be onstream in 1981 are Saudi under an ongoing contract.*¢ | 
Bahrain Cement Co.’s 1,600-short-ton-per- Turkey.—By 1980, capacity of the Tur- 
day plant at Abgeig and Southern Provence kish cement industry was expected to stand 
Cement Co.’s 5,500-short-ton-per-day plant at approximately 22 million short tons per 
at Gizan. Plant startup in 1982 is planned year. National consumption. at. that time 
for the Saudi Kuwaiti Cement Manufactur- was projected to reach 18 million short tons 
ing Co.’s new 7,700-short-ton-per-day plant per year. The remainder was to be available 
on the Arabian Gulf coast. for export, mostly as clinker. : | 

South Africa, Republic of.—South Afri- United Arab Emirates.—The National 
ca’s cement export program was reportedly Cement Co., Ltd. put onstream in 1978 its 
hit by the loss of its important Iranian new plant at Dubai. The annual capacity of 
market. South Africa’s cement exports had_ this plant was 1,600 short tons per day. 
previously reached record high levels. Mid- Scheduled for startup in 1980 was the 
dle East and Indian Ocean countries had Union Cement Co., Ltd.’s, plant expansion 
been the chief markets. About one-eighth of at Ras Al Khaima. The new kiln would add 
industry production capacity had been ex- 1,600 short tons per day to existing capacity. 
ported. Generous government rebates on In 1981, Al-Ain Cement Factory at Al-Ain 
rail traffic had helped boost exports since was to start its new 2,000-short-ton-per-day 
most of the cement plants are located far _ plant. | 
from the main seaports. United Kingdom.—In June 1978, the As- - 

A complaint of South African cement sociated Portland Cement Manufacturers 
producers, reported in 1979, was that the Ltd., changed its name and since then has 

current price for cement does not yield been trading worldwide as Blue Circle In- 
sufficient returns to reward shareholders dustries Ltd. Different names used to distin- 
properly and ensure the continued healthy guish various operations within the com- 
development of the industry.** pany are Blue Circle Overseas, Blue Circle 

Spain.—Spain is the world’s foremost ex- Technical, Blue Circle Enterprises, and 

porter of cement. The industry operates Blue Circle Cement. Each name represents 
54 production facilities throughout the an operation group of Blue Circle Indus- 
country.*4 tries, not a subsidiary company. 
Sweden.—Cementa AB added a _ 5,200- Yugoslavia.—Dalmacija Cement was ex- 

short-ton-per-day kiln line system at its panding its plant at Paitizan with a 3,500- 
Slite plant on the Island of Gotland. After short-ton-per-day, dry-process kiln. The op- 
startup, the Slite operation was to account eration was reported to be one of the most 
for approximately 60% of Sweden’s total modern in Europe and would make Yugo- 
cement capacity. The single kiln line isthe _ slavia self-sufficient in cement production. 
largest in Europe. The favorable coastal location of the plant 
Thailand.—Siam City Cement Co., Ltd. was to assist both internal raw material 

has undertaken an expansion program that supply and exports to the Middle East. 
will aproximately triple the capacity of the
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Table 21.—Hydraulic cement: World production, by country 

(Thousand short tons) . 

‘ a Country 1976 1977 1978P 1979° 

North America: 
Bahamas___——~____—_~---_--------~------+--- 299 25 407 400 
Canada__ ~~ ____~__~+~~~--~-~-~----~~~_~ ~~~ _- 10,609 10,588 11,638 113,046 
-Costa Rica. ~~ ee Le 399 447 468 - 600 

' Cuba LL 2,757 2,929 2,989 2,900 
Dominican Republic______.._ 222 ee 721 948 1955 1,000 
El Salvador ____-§ - 75 5 ee LL 356 408 573 - 600 
Guatemala ~__________.____ eee ™490 541 568 1632 
‘Haiti___ 22 LLL 253 293 274 © . 300 
Honduras ______~_~_ ~~~ Lk 245 416 287 300 © 
Jamaica __ 403 367 324 . 400 
Mexico. ee 13,871 14,580 15,494 16,600 

_. Nicaragua Le 230° 251 177 200 
Panama _______~§_______ ee 311 299 292 300 
Trinidad and Tobago ______________--------~-- 7266 238 248 1238 

_ United States (including Puerto Rico) ________..__-_ _ 74,495 80,058 85,480 185,904 
South America: . 

Argentina_____~_~_________ ee 6,296 6,425 6,783 ~ 7,000 - 
’ Bolivia 22 LLL 243 292 279 300 
. Brazil. _-_-_____-_.----i--~------~----------- 721,105 21,123 24,361 26,800 
Chile______~_~_~___ ee T1,067. 1,256 1,297 11,498 
Colombia __________ eee 3,982: 3,635 4,577 4,740 
Ecuador _______ ~~ __ 679 690 1,102 1,100 

. Paraguay __________ ~~ ee 171 ' 220 - 1838 200 
Peru ___ eee 2,167 2,172 2,226 12,227 

’ Surinam _ 2. 5 ee °55 53 66 60 
Uruguay____._ 5 § 5 eee 745 752 743 750 

- Venemela___§______ = ____ ee 3,900 3,457 3,777 © 4,500 
Europe: . 

Albania ~2 2 Le 772 _. 827 992 1,100 
- Austria... ee 6,482 6,606 6,322 16,243 

’ Belgium ___ ~~~ 8,272 8558 | 8851 — 8,700 
Bulgaria__§__. $$$ --§ - § 5 ee eee 4,808 5,142 5,675 - 15,952 

- Czechoslovakia. -§ - -/ -» -§ 5 ee ee. 10,529 10,746 11,244 111,310 - 
- Denmark _~___~_____ 2,596 2,545 2,829 3,000 

' Finland ______§___ ~ 2,012 1,887 1,878 11,928 
' France __ ~~ ~~ 2 ee ee 32,401 31,779 - 30,892 131,773 

German Democratic Republic _____._._-._-_-_-_-_--_----- | 112,500 13,334 13,802 14,330 
Germany, Federal Republic of _________________=__ 37646 «35,544 37,433  - 139,101 
Greece _. 5 ee 9,640 11,667 12,434 113,336 

_ Hungary... ____ 5 ee 4,738 . §,093 5,251 15,357 
Iceland______§__~____ = Le 160 © 153 148 ~. 150 

- Treland. $$ ~~ Le 1,730 1,759 1,991 2,200 
Italy _____ ee - 40,044 41,580 _ . 41,621 - 44,250 
Luxembourg _________________ 330 320 343 400 
Netherlands_____§_§_§__________~____ 3,837 4,295 4,312 4,100 
Norway _.... -- -_- / ee ¥2,960 2,572 2,369 12,422 

~ Poland 2222 LL 21,826 23,479 23,920 — 121,138 
Portugal -§ -_. 5 5 LLL 4,093 4,736 5,732 - 5,700 

‘ Romania____§_§ ~~~ T14,427 15,295 © 16,191 ~ 117,196 
Spain (including Canary Islands) _______§_}___________ 27,780 230,859 233 327 1 230,768 
Sweden__._- ~~ Le 3,163 2,794 2,588 -12.579 
Switzerland ___ $$ _~§_§ ~~~ LLL 3,909 4,022 4,075 4,000 
US.S.R________-------------------~--~----- 136,957 140,055 139,944 1135,597 
United Kingdom ______________-_______--____- 17,394 17,037 17,540 117,791 
Yugoslavia ________________________-- 78,400 8,826 9,588 110,010 

Africa: 
Algeria. ee T1543 1,959 2,973 4,000 
Angola® __-___ $e F330 330 440 440 
Cameroon __________---~~-~~~~--~-~--~-~-~-~---- 330 400 €390 400 
Cape Verde Islands®_____._____________________ 4 4 4 4 
Egypt_____________~----~ ~~ 3,706 3,590 3,307 3,600 
Ethiopia ___________-__-_---~~~---_--------~- 164 80 €95 1102 
Gabon ________ 118 210 210 220 
Ghana ___________~-_~-~~--~-~~~----~----- ©720 672 551 440 
Kenya _____________-----~----~---------- 1,087 1,261 1,240 1,030 
Liberia___§_§_§ $$ - - _/ - > ee eee “110 “110 146 160 
Libya____§______________ ee 1,653 2,756 3,527 3,000 
Madagascar___________________-__~_~-~~~~__-_- 82 57 73 80 
Malawi_—_____________-_-~-~---~--~-~-------~-- 94 104 103 1119 

| Mali _-____-____ e+ °55 38 37 40 
Morocco _________~---~--~-~-----~---~------- 7Z,578 3,164 3,107 4,400 
-Mozambique ___________-_~-~------~_------- 239 356 ©360 1301 
Niger. _ ~~~ > ee eee 49 €45 €45 142 

. Nigeria. __§_§_~__ eee 1,404 1,587 1,693 1,900 
Rhodesia, Southern _______________----___-_--- 595 542 450 1437 
Senegal ________________ ee 425 364 393 1423 

See footnotes at end of table.
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Table 21.—Hydraulic cement: World production, by country —Continued | 
(Thousand short tons) 

oa Country 1976 1977 —1978P «= s1979° 

| Africa: —Continued | So 

South Africa, Republic of ______________________- 7,769 7,245 7,522 7,600 
Sudan _,---_______---~-~---~------------ 143 151 “188 190 
Tanzania._____.__..-_________-_-____-____ 266 287 255 1331 
Tunisia___§_§ =~ ~~~ ~__ 526 631 - 972 17548 
Uganda ______________- 96 erg €99 55 
Zaire __§_ ee °720 539 520 | «500 
Zambia__——~________~~--~___-__------------ ©424 "440 135 220 

Asia: - 
- Afghanistan? ___________.-_____-.-_____--_ 184 150 140 150 
Bangladesh = = 5 = 5) ee T1738 338 376 340 

- Burma ________~-_~_~------_-_------------- ©257 296 280 350 
China: - : 

Mainland ________________2___________ 44,100 59,250 71,898 181,461 . 
Taiwan ____~_~_~______~ ~~~ 9.644 11,376 12,634 113,114 

Cyprus______-_~ Le 1,130 — 1,184 1,220° - 11,270 
Hong Kong _________~______-~----~-~------ 843 1,134 = 1,864 11,415 
India __- _-______ ~~ ~__ LL ¥20,547 21,010 ~~ 21,561 120,133 
Indonesia ___§_§_§___ ee T1988 2,952 °5,351 3,750 
Iran. 6,834 7,998 13,227 9,900 
Iraq. ee T3007 8,494 5,070 5,620 
Israel__ > 5 Le 2,204 2,164 2,200 12,116 
Japan _--_____ 15,742 80,620 93,550 196,787 
Jordan __~-_ ~~ ee 588 624 622 1688 
Kampuchea® ______ 5 . 55 55 11 id 

. Korea, North ___§_ 22 ~~ ee 7,700 7,700 7,700 . _ 8,800 
Korea, Republic of __.§__/$_______...----------.- 13,087 15,648 16,681 | 118,092 
Kuwait_______ 387 363 685 ~ 690 
Lebanon ©1,878 1,499 1,522 1,500 
Malaysia_________-§_- 5 1,917 1,959 2,420 2,400 
Mongolia® ___§_-§_-§_-__»_-§_ 5 LLL F175 175 110 110 
Nepal_________-___-_--------------------+- 88 46 40. 124 
Pakistan______§_______J___ eee 3,459 3,489 3,420 13.768 
Philippines _______________________________ 4,965 4,875 5,116 5,100 
‘Qatar___- ee 190 185 229 1961 
Saudi Arabia ___-_~9_~_~_ ~~~ ~~ LLL 1,217 1,397 1,984 - 2,400 
Singapore® _~______________ ee 1,490 1,490 - .1,490 ~~... 1,490 
Sri Lanka woe ee 470 3892 634 750 ; 

. Syria___§___ 1,224 1,537 1,580 1,900 
Thailand_____~_--_.-__ eee ™4,916 5,611 5,567 5,800 
Turkey________-_-_/ 5 13.576 . 15,248 16.676 115,199 
Vietnam® ________________________________ 815 903 937 926 
Yemen __________~__-_-----_--~--+----- +--+ “66 66 69 100 

Oceania: 
Australia ______________ 5,580 5,537 5,504 15,779 
FijiIslands ___.._._.______-_____----------- 76 85 106 1106 
New Caledonia _______________.-__-_--~--_-- 60 55 °60 60 
New Zealand ___________-__--~--_----------- 1,102 1,004 880 1933 

Total. ___________~-_~___~-~ eee ™822,418 ¥872,894 938,095 957,791 

“Estimate. Preliminary. "Revised. | 
1Reported figure. 
2Fxcludes natural cement. 
3Year beginning March 21 of that stated. | 

TECHNOLOGY 

Cement Manufacture.—Research and de- status of cement and concrete research and 
velopment efforts since the early 1970’s development activity, to determine the fac- 
have had a strong focus on improving ener- tors causing the apparent present low level 
gy efficiency in the manufacture of cement of activity, and to provide specific recom- 
and efficient uses of cement in concrete mendations on where an increased research 
products and structures. and development effort would produce the 

Very active during this period was the greatest benefits to the Nation. The study 
National Materials Advisory Board’s (Na-_ concluded that the U.S. cement and con- 
tional Research Council) Committee on the crete research and development establish- 
Status of Cement and Concrete Research ment has substantially deteriorated in com- 
and Development in the United States. The parison with its status 20 years ago and 
committee conducted a study to assess the _ there is little likelihood that this will antici-
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| pate and meet the future’s challenges and __kilocalories per kilogram of clinker. In this 
changed needs 15 to 20 years ahead. © | way, a minimum alkali content is achieved 

| -- Reinforced suspension preheater (RSP) in the clinker solely by the volatitization of 
| systems have lower capital cost, reduced the alkali compounds. In addition, raw ma- | 

maintenace costs, better process stability, terials with a high content of sulfur and 
and low NOx-emissions. Specific advantages chloride can be used, and the system can be 
include the following: Swirl furnaces burn fired with fuels with a high sulfur content 
all fuels completely and handle high sulfur without causing problems in the plant oper- 
coals with low or high volatile content; ation. The discharge of all the kiln waste 
ignition takes place in a clean-burning at- gases does not result in a lowering of the 
mosphere, before raw materials are intro- specific kiln output as compared with other 
duced; fuel is combusted completely in a precalcining systems. The process is suit- 
swirl calciner; temperature conditions in able for the production not only of. low- 

the swirl furnace can be changed by varying alkali cement, but also of cement with 
the rate of raw material input; RSP design increased 28-day strength.®* 
creates extra retention time; and 35% to Blended Cement.—A study was_con- 
40% decarbonation is achieved in the swirl ducted to determine the effect of the chem- 
calciner.?” ~ oo istry of slags on the strength properties of 
Plants under construction in the United cement-slag mixtures. The compressive 

States employing the RSP system include strength of 192 laboratory cements contain- 
Marquette. Cement Manufacturing Co., ing 60% and 75% blast furnace slag made 
Cape Girardeau, Mo. (3,150 short tons per with two clinker compostitions and two 
day); Kaiser Cement Corp., Permanente, degrees of fineness, were measured at ages 
Calif. (5,000 short tons per day); and Ideal ranging up to 91 days. The blast furnace 
Cement Co., Theodore, Ala. (4,650 short tons slag cements were made with 24 granulated 
perday). | slags from different iron and steel plants 

| _ Research institutes in the U.S.S.R. car- using production methods that differed con- 
ried out investigations which show that siderably from one another. These cements 

_ Clinker burning conditions have the great- attained 28-day strengths ranging from 25 
est effect on the hydraulic properties of to 55 newtons per square millimeter. With 

| clinker. Other factors include composition the aid of the data thus collected, the 
: and fineness of raw feed, rate of cooling of applicability of some well-known formulas 

the clinker, and particle size of the finished for calculating hydraulic activity was inves- 
cement. It was found that if a raw material tigated statistically. None of the formulas 
with a silicate component containing iron gave generally valid information as to the 
oxide is used it should be subjected to rapid effect of chemical composition for all the 
clinker burning in a short kiln with a short blast furnace slags of different origin 
flame. In a long kiln with a long sintering envisaged here. Moreover, since further 
zone, it is possible to burn clinker with good influencing factors are involved in produc- 
hydraulic properties only if the alkali con- tion of such cements, simple formulas can- 
tent is above 0.7% High early strength not be expected to yield useful predictions of 
cements in the U.S.S.R. are produced from probable strengths except when applied 
normally burned portland cement clinker within narrow limits of composition of a 
and also with admixtures of halogen blast furnace slag cement.*° 
compounds." | In connection with the extension of 

The manufacture of low-alkali cement the cement operations owned by Hoesch 
from high-alkali raw materials has primari- Hittenwerke, A. G., the firm developed a 
ly been confined to the wet or the semiwet new process for the granulation of blast 
process of manufacture and to the use of furnace slag. After intensive studies, a pilot 
raw materials suitable for making pellets of plant was installed to operate with a blast 
sufficient strength. The process was, in furnace, and a new principle of water ex- 
most cases, characterized by a very high traction and granulated slag handling was 
water demand. Now it can be done by tried out. This new water extraction princi- 
means of separate precalcining of the raw ple consists essentially in utilizing the pre- 
meal outside the kiln as a purely dry cipitated granules as a filter layer, thus 
process of cement manufacture. Because of ensuring a high degree of mechanical purity 
this, all the kiln waste gases can be dis-_ in the effluent water. The most favorable 
charged without necessitating an overall water to slag ratio was determined to be 
heat consumption of more than 850 to 900 ‘that at which the granulated slag has a low
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residual moisture content along with ahigh been made toward producing “‘manufactur- 
content of glass. As the raw material for ed’ concrete in semi-industrial environ- 
cement manufacture in this plant is treated ments with high production rates and rela- | 
by grinding in combination with drying, the tively close dimensional tolerances. Inten- 
low residual moisture. was a particularly sive vibration and relatively short mixing 

necessary condition. The most favorable cycles are frequently used. Better methods 
results were obtained with a particle size of monitoring the concrete during the pro- | 
range of up to 3 millimeters for the gran- cessing and early post placement stages are 

- ulated slag, possessing a glass content of being applied. Traditional quality control 
between 92% and 95%, and containing procedures, comprising after-the-fact test- 
about 8% residual moisture. The goodexpe- ing of small specimens cast separately for 
rience gained with the pilot plant led tothe testing purposes, are probably inadequate 
construction of two industrial plants forsuchconcretes. | | 
associated with two back-pressure blast © Improved varieties of .concrete and con- 
furnaces.‘ | crete constituents and new varieties of com- 
Concrete.—New technology in concrete posites based on cement have been devel- | 

develops over a period of years, generally as oped recently, at least partly in the United 
a result of several years of study. Such States. Some of these materials have been 
studies start from a basic or laboratory brought into limited commercial practice, 
level, progress through the pilot stage to but applications are not widespread. | 
full scale and then continue until field or A variety of cements, based loosely on 

| service performance is demonstrated. Tech- portland cement but modified to achieve 
nological research and development in the specific characteristics, have been devel- 
field of concrete covers a very broad range oped. These materials include regulated-set 
of studies, and it is beyond the scope of this cements, shrinkage-compensating and ex- | 
review to mention all of the numerous pansive cements, some very high-early- | 
specific studies that have been in progress strength cements, and others. . 
over the past 2 years. _New admixtures, particularly superplast- | 

Recent improvements in concrete produc- icizers or high-range water reducers, have | 
‘tion methods include development of also been developed in recent years. Most of 
computer-controlled construction equip- the products were developed in Europe and 
ment; self-contained units for continuous Japan and are still being imported in the 
volumetric mixing of concrete; modification United States. High-range water reducers 
of mixing and batching procedures to per- are organic admixtures that disperse ce- 
mit successful incorporation of glass or steel ment and drastically reduce the water con- 

_. fibers, or of superplasticizers; methods of tent needed for mixing and placing con- | 
production of polymer-impregnated con- crete. Their use permits stronger and more | 
crete to meet special needs for chemical durable concrete to be made or ordinary , 
resistance; production of extruded hollow- concrete to be made with less trouble and 
core panels for floor and wall systems; expense in placing and consolidation. | 
construction methods for segmental can- | Development of so-called low-porosity ce- 

_ tilevered box-girder bridges; and special ment concrete has proceeded slowly. Low- 
methods for the construction of massive porosity concrete is made from ground 
fixed and floating marine storage units. clinker without gypsum addition, but incor- 

_ Widespread development of computer porating special admixtures that permit 
techniques has recently influenced the con- placement at exceedingly low water con- 
crete area, and the development of mathe- tents. Such concretes seem to have signifi- 

matical models to describe nonlinear triax- cantly superior strength, dimensional sta- 
ial deformation, failure envelopes, creep, bility, impermeability, and durability. 

and certain moisture and thermal effects Research and development on alkali- 
have been pursued with some success. resistant reinforcing glass fibers for use 
Strength concepts have been placed on a_ with cement has been undertaken by glass 
statistical basis, and statistical quality con- manufacturers in several countries includ- 
trol methods have been applied in monitor- ing the United States. A number of glasses 
ing concrete production. All of these devel- intended for the purpose have been patent- 
opments have resulted in significant reduc- ed and are being commercially exploited. 
tions in the safety factors used in designing Alkali-resistant glass fibers have been ap- 
concrete structures. | plied to a variety of thin-panel composites, 

During the past few years, a start has’ typically incorporating cement and some
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sand but not coarse aggregate. These com-_ bridges, but unanswered questions remain 
posites have found various architectural in both areas. The use of prestressed con- 
uses, but are not yet recommended for load- crete for piles in ocean ports has now 

| bearing applications because of the uncer- become widespread. Prestressed concrete 
tainty of the retention of strength under piling is now used for substantially all 
weathering conditions. == =. ~—___ structures on the west and gulf coasts of the 

-- Steel fibers have been used in concretes United States, and its use is spreading to 
in a variety of ways. Novel and much more Asiaandthe MiddleKast.. = 
efficient forms of steel fiber have been Analysis of concrete structures has been 
developed, including fibers with deforma- revolutionized by computer methods which 

tions along their entire lengths and fibers have today permitted the development of a 
with special end anchorages: The latter much more realistic design (especially for 

have been produced in parallel assemblages ¢@rthquake or other dynamic loads). Great 
held together with a water-soluble glue. Use improvements have been made in building 
of such assemblages has almost eliminated codes, including the adoption of limit-state 
previous mechanical problems of incorpora- design and the consideration 0 f previous ly 
ting the fibers into the concrete mix. neglected effects such as torsional loading 

Concretes and other composites with ©” beams, t acing bh. alculations, etc. Con- 
various unusual features for special applica- - sideration > the ch as be simp e struc- 
tions have been developed in recent years. ura hes gi ers suc to. ‘alven “Sf more 
A good illustration is shrinkage- etc., has given way to analyses of more 
compensated concrete used in water im- complex structural systems, including the 

. joints. Codes are being revised on a much 
poundment structures, parking garages, jore frequent basis to take advantage of 
and a few large building complexes where the new developments.*? 
crack avoidance was recognized as a pri- 

mary objective by the designer. Applica- 1Physical scientist, Section of Nonmetallic Minerals. 
_ tions have been developed for ferrocement, 2pit & Quarry. V. 72, No. 7, January 1980, p. 82-91 

mortars heavily reinforced with steel wire Sen Products Magazine. Industry News. V. 81, No. 9, 
mesh sheets, especially in small ships and Tithe Medusa Mirror. Winter 1978-79, p. 1. 

oats wien Bai Industrie, Report Steckbolder, Annual 
The major development in structural con- Spit & Quarry. Industry ‘News. V P20, No. 8, February 

crete in recent years has been prestressed 1978.p. 2226s 1978 Annual Re 
concrete. The initial impetus was the post- _ . : Pha Portland Industries, 'nc- ual Report, P. 
war shortage and high cost of construction Work cited in footnote 6, p. 17. 
steel in Europe in the 1940’s, and European >. vit & Quarry. Industry News. V. 70, No. 9, March 1978, 

| investigators were early leaders. The U.S. Kaiser Cement & Gypsum. Semiannual Report - 1978. 
| concrete industry kept pace in prestressed ri Work cited in footnote 6, p. 81. 

concrete in some areas, notably prefabri- 12Rock Products. Rock Newscope. V. 81, No.7, July 1978, 
cated, prestressed units, and pioneered in ” ie ational Association of Cement Shippers. 22d Meet- 
others. Nevertheless, this country lagged in _ ing, Dearborn, Mich., Nov. 1-3, 1978. 
important areas, particularly in the use of 1978. p & juarry - Industry News. V. 71, No. 4, October 
post-tensioned concrete for large structures, 18Somes, D. E., International Cement Seminar (14th), 
and specifically in the cantilevered segmen- Chigago, ee Ne V. 14, No. 3, October 1978, p. 2 

tal box-girder bridge. In the early 1970's, 17US. Department of Commerce. Construction Review. 

changed economic factors led to further V-26 No. 1. January 1980. serv - Status Revort, Pai 
rapid progress in the United States, even in Webber, Mitchell and Hutchins Jan.4,1979. 
areas that previously had been neglected. fob plan ten the actual value of sales ae customers 

4 deve opment raat startet ed europe charges from \ producing plant to distribution terminal, cost 
and was later applied and refined in this © Qperating termina/, and cost of paper bags anc pallets. 
country is the design and construction of Decercber 1978 6 10h ton Report. V. 81, No. 12, 
prestressed concrete nuclear reactor ves- Reg ronehouse, | DH. Department of Energy, Mines and 
sels. Other recent achievements include ~~ 2National Affairs Dec 51978, p.ElS. 
very tall concrete buildings (more than 70 aay he Washington Post. Mar. 18, 1979, p. K6. 
stories) using high-strength concrete for ment of State werae Reet Out oye a Depart- 
columns and ocean oil-storage tanks made 7sWork cited in footnote 20. 
of concrete, the latter developed largely in  4;,.0;5, Rmbassy; ca Greece. Department of State 
Europe. Considerable development has oc- international News. World Concrete Technology. V. 9, 
curred in hyperbolic paraboloid cooling tow- “9,5, March mee sakarta. Indonesia. Department of 
ers, and in lightweight concrete large-span State Airgram Aig, Sept.7, 1978p... °
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tos Norte Pacasmayo'S.A. Peru. Zement-Kalk-Gips, v. 31, $9Svendsen, J. Low-Alkali Cement From High Alkali 
October 1978, pp. 494-496. ; Raw Materials With Energy Saving Process Technology. 
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Ch il romium 
By Norman A. Matthews? and John L. Morning’ 

Chromite consumption increased substan- demand, including secondary chromium | 

tially in 1979 compared with that of 1978 from scrap, was 600,000 short tons in 1979, 
and 1977 and reached the highest level second only to that of 1974. 
since 1974. The consumption increase paral- Although complete statistics are not 
leled an increase in domestic ferrochro- available, it is probable that world demand 

mium production and a decline in ferro- for chromium was at a record high in 1979 
chromium imports. World chromite produc- based upon U.S. consumption and reported 
tion peaked in 1977 and declined slightly in demand growth in Western Europe and 
1978 and 1979. Apparent total domestic Japan. 

- Table 1.—Salient chromite statistics 
, | (Thousand short tons) 

1975 1976 1977 1978 1979 

United States: 
Exports __._____.-________-__-__ 139 124 187 23 27 
Reexports______________________- 45 85 61 29 28 
Imports for consumption ______.____~-- 1,252 1,275 1,293 1,013 1,024 
Consumption ____________~--___-__ 881 1,006 1,000 1,010 1,209 
Stocks, Dec. 31: Consumer ____________~— 952 1,009 1,338 1,301 907 . 

World: Production ___§_§.__.___~-.--_--- - 9,186 ™9 372 10,172 9,920 — 10,498 

| "Revised. 

Legislation and Government Pro-_ dized imports of ferroalloys from Spain and 
grams.—Congress requested a reinvesti- imposed countervailing duties of 2.4% to 
gation of alleged injury to the domestic 3.36%, with the latter figure applying to 
ferroalloy industry caused by imports of high-carbon ferrochromium, effective Janu- 
high-carbon ferrochromium at low prices. ary 1, 1980. 
The International Trade Commission ini- The stockpile policy bill, Public Law 96- 
tiated the investigation in June 1978 and 41, Strategic and Critical Materials Stock- 
recommended protection for the industry by piling Revision Act of 1979, was signed into 
quotas or additional duties. Presidential law on July 30, 1979. It provides for the 
Proclamation 4608, dated November 15, procurement of materials not up to goals as 
1978, authorized by the Trade Act of 1974, funds accumulate from the sales of excess 
provided a temporary duty increase of 4 materials. The inventory levels of most 
cents per pound of chromium content on all chromium materials in the national stock- 
material imported at exit port prices less pile are close to the current goals. 
than 38 cents per pound. The proclamation U.S. Government stockpile goals and in- 
will expire on or before November 15, 1981. = ventories of chromium stockpile materials 

In response to a petition by the U.S. are shown in table 2. 
Ferroalloy Association in December 1978, The United States and the United Na- 
the U.S. Department of the Treasury made tions removed economic sanctions on prod- 
its final determination in the case of subsi- ucts from Zimbabwe-Rhodesia in December 

193



194 MINERALS YEARBOOK, 1978-79 

1979 after the establishment of a represent- The Occupational Safety and Health Ad- 
ative government and election of a prime ministration was investigating evidence re- 
minister. The U.S. Government phased out _ lating to the safety or toxicity of hexavalent 

| quotas on imports of stainless and tool chromium compounds used in conversion 
steels from Western Europe and Japan over coatings on steel or as pigments in paint 
the interval July 1979 to February 1980. coatings. The study focused on the exposure 

There were no sales of Government stock- of workers involved in spray painting envi- | 
pile excesses of chromium materials or ronments. The National Paint and Coatings 
deliveries on sales contracts from prior Association cooperated in a study of the 
years. _ health experience of 2,000 workers identi- 

In August 1978, the Environmental Pro- fied in the spray application of chromate- 
tection Agency promulgated regulations re- containing paints in manufacturing plants. 
garding “Best Conventional Pollutant Con- INMETCO, a subsidiary of Inco United 
trol Technology.” These regulations covered States Inc., commissioned a new. plant in 
open and closed electric arc smelting fur- Ellwood City, Pa., in-1978 to recover nickel 
naces with wet air pollution control devices, and chromium from steel plant particulate a 
and electrolytic chromium production wastes. With a capacity of 40,000 tons of 
facilities? Final regulations were pending waste per year, which was achieved in late 
at yearend. Waste water effluent pretreat- 1979, the plant produced about 25,000 tons — 
ment standards for the electroplating indus- of stainless pig containing 4,800 tons of 
try, published in May 1979, were relaxed recovered chromium and nickel from bag- 
with respect to small shops discharging less house dusts, mill scale, and grinding swarf. 
than 10,000 gallons of waste water per day.* | : S 

Table 2.—U.S. Government chromium stockpile material inventories and goals . 
(Thousand short tons) . 

. - | Inventory by program, Dec. 31, 1979 oe 

National | - Goal | National Production Supplemental Total 

Chromite, chemical-grade ________— 134 242 __ __ 242 
Chromite, metallurgical-grade_______ 2,550 2,164 381 323 2,868 
Chromite, refractory-grade.______ __ 642 291 ae 100 391 
Ferrochromium, high-carbon ___—__~_ 236 126 _— 276 402 
Ferrochromium, low-carbon ___——_—_ 124 128 __ 191 319 
Ferrochromium-silicon _____~_____~- 69 26 _- - 38 59 
Chromium metal __________---~- 10 _— _— 4 4 

| DOMESTIC PRODUCTION 

Except for a small quantity produced for 1979 when Macalloy Inc. purchased the 
export in 1976, domestic mine production of Charleston, S.C., plant of Airco Inc., and 
chromite ceased in 1961 when the last SKW Alloys Inc. (Federal Republic of Ger- 
government production contract for stock- many) purchased the facilities of Airco at 
piling was phased out. American Chromium Calvert City, Ky., and Niagara Falls, N.Y. 
Co. was arranging financing in 1979 to The latter two plants were minor producers 
develop a chromium prospect in Siskiyou of chromium alloys along with silicon and 
County, Calif. manganese alloys. Macalloy also purchased 

The United States continued as a major’ the Airco ferroalloy plant at Vargon, Swe- 
world consumer of chromite for the produc- den; this facility was renamed Vargon Alloy 
tion of chromium ferroalloys and metal, AB and continued as the largest ferrochro- 
chromium-containing basic refractories, mium producer in Western Europe. PPG 
and chromium chemicals. The principal Industries, Inc. sold its plant at Corpus 

producers of these products are shown in Christi, Tex., to Harrisons and Crosfield 
the table below. Three domestic ferrochro- Ltd., a United Kingdom chemicals produc- 
mium plants changed ownership in July er.
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ee Principal producers of chromium products 

co te, Company . . a “0 * ee Plant 

Metallurgical industry: | . — . | I - 
Airco Alloys, Airco, Inc.) = 2) LLL _______=_©°~—s Cadiwert City, Ky, - 
De oe oe Co, . Niagara Falls, N.Y., ct 

. . Charleston,S.C. > 
Chromium Mining & Smelting Corp _______--_-~____~_=__~i__________ © Woodstock, Tenn. © 
Foote Mineral Co _=_~_~________---~__-__~-------. _______.__ . Keokuk, Iowa, and 

- . . Graham, W. Va. 
Interlake, Inc______§_________ ~~ ee LLL ‘Beverly, Ohio. - 
Prairie Metals and Chemicals, Inc ____.§._-_/_~>_~_-____~ Prairie, Miss. 
Satralloy Corp _______-____________2 eee Steubenville, Ohio. 
Shieldalloy Corp., Div. of Metallurg, Inc_-__ --_-_2...--___2i2_-i__-___. Newfield,NJ. - 
‘Union Carbide Corp______-_~_--._______ Le Niagara Falis, N.Y., 

, , ae , , , Marietta, Ohio, - 
_ oF . ‘Alloy, W. Va. — wl 

Refractory industry: . 
Basic, Inc ____~_$_-______~__i ~~ ee Maple Grove, Ohio. , 

* Corhart Refractories Co., Inc ___-~_______.- 1 ~____s_ i -_____ Pascagoula, Miss. 
Davis Refractories, Inc _________ _____. --.. ~~ __ ~~ Le Jackson, Ohio. _ . 
General RefractoriesCo _____§_§__-_ eee Baltimore,Md.,and Ss 

Harbison-Walker Refractories (a division of Dresser Industries, Inc.) _....._._._... . Hammond, Ind., and . 
. . Baltimore,Md. — 

' Kaiser Aluminum & Chemical Corp ____ 2 -§_-§_ 2p 5 ee Moss Landing, Calif., and 
oe - - . Columbiana, Ohio. 

North American Refractories, Co. Ltd. _____._-. ~~ ee Womelsdorf,Pa. 
Ohio Fire Brick Co! __~§_ =~ 25 5p p55 ee ee Jackson, Ohio... 

Chemical industry: - ae 
Allied Chemical Corp__________________________________...__  Baltimore,Md. => | 
Diamond Shamrock Corp_______..___-_------------------_---. © CastleHaynes,N.C. 

: PPG Industries, Inc.2? ~~. -§_~>§ ->§ -§ -§_§_- 5 Corpus Christi, Tex. 

1Plants sold in 1979; Charleston, S.C. ferrochromium plant now operated by Macalloy Inc. 
?Plant now operated by: Harrisons and Crosfield Ltd. (United Kingdom). a, oe 

Table 3.—Production, shipments, and stocks of chromium ferroalloys and chromium DG 
| . oe -metal 

a - . | (Short tons) 

| 7 Production a ‘. Producer | 
. Year and alloy Gross Chromium Shipments: stocks, 
- weight content — . Dec. 31 

1978: | : - | 
Low-carbon ferrochromium —________~_9_§__________ 15,082 10,407 20,325 5,878 . 

- High-carbon ferrochromium __—~____~__ =~ ~~ _2-____ 160,619 101,190 174,105 26,347 
Ferrochromium- silicon. ___$_$§_§_/$____§_____________ 23,710 8,586 31,831 13,138 
Other? __. = 19,241 11,545 19,943 2,597 

Total. _-_-________~__-~ eee C- 218,652 131,678 246,204 47,960 

1979: Fe 
. Low-carbon ferrochromium _______§_§~__~__________ 34,034 23,304 _ 35,991 4,272 
High-carbon ferrochromium ____§__§_§__§_._§_________ 212,985 131,222 193,657 35,934 
Ferrochromium-silicon_ ~~~ _~___.~_~§____._______ __ 25,898 9,292 36,009 - 8,265 
Other? ____-2 ee 21,745 18,214 22,568 5,463 

Total____________ ~~~ ee 294,612 =: 177,082 288,225 48,934 

1MIncludes chromium metal, exothermic chromium additives, and other miscellaneous chromium alloys. | 

| CONSUMPTION AND USES | 

Domestic consumption of chromite ore fractory industry, 17%; and the chemical 
and concentrates was 1.01 and 1.2 million industry, 24%. Respective percentages of 
tons in 1978 and 1979, respectively, with approximately 60-20-20 have prevailed in 

1979 consumption at the highest level since recent years. The metallurgical industry, in 
1974. Of the total chromite consumed, the consuming 774,000 tons of chromite, pro- 
metallurgical industry used 68%; the re- duced 300,000 tons of chromium alloys and
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metal. About 39% of the metallurgical ore um in the form of chromite for manufac- 

had a chromium-to-iron ratio of over 3:1, turing refractory bricks, castables, and 

39% had a ratio between 2:1 and 3:1, and granular patching compounds for ferrous 

/ 33a had a ratio of less than 2:1. Chromite and nonferrous smelting furnaces. Con- 

consumption increased substantially in sumption declined 15% in 1979 compared 

1979 compared with that of 1978 and 1977 with that of 1978, probably because of the 

| because of increased demand for ferroalloys adoption of water-cooled panels in the up- 

generally in developed countries which led _ per walls of ultra-high-powered steelmaking 

to a reduction of exports to the United electric arc furnaces and improvements in 

States. | | - competitive tar-bonded magnesite and 

Producers of chromite-bearing refracto- burned dolomite bricks for basic oxygen 

ries consumed 237,000 and 193,000 tons of steelmaking furnaces. | 

chromite in 1978 and 1979, respectively. The The chemical industry consumed chro- 

chemical industry consumed 239,200 and mite for manufacturing sodium and potassi- 

242,200. tons of chromite in 1978 and 1979, um dichromate, which are base materials 

respectively. Chromium consumed in pro- for a wide range of chemicals used in 

ducing sodium dichromate totaled 73,100 pigments, plating baths, and leather tan- 

tons in 1978 and 74,000 tons in 1979. On a ning compounds. 

sodium dichromate equivalent basis, ton- Expanding new uses for chromium in- 

nages of chemicals approximated 175,300 in cluded fabricated, stainless steel exhaust 

1978 and 177,500 in 1979. | manifold systems for automobiles to replace 

Chromium has a wide range of applica- cast iron, thereby reducing weight; and 

tions in the three consuming industries. Its turbochargers for small-engined automo- 

use as an alloying element in stainless and biles to maintain performance without 

higher alloyed heat and corrosion-resistant sacrificing fuel efficiency. In the power- 

alloys comprised 69% of reported consump- generation field, a growing application for 

tion; other principal uses were in full-alloy stainless and higher alloyed corrosion re- 

steels (17%), high-strength low-alloy steels, sistant alloys was in the construction of 

cast irons, and superalloys, (8% each), and large wet scrubbers for utility powerplants. 

other alloy systems (5%). | The scrubbers remove SO: from coal com- 

The refractory industry utilized chromi- bustion exhaust gases. 

Table 4.—Consumption of chromite and tenor of ore used by primary consumer groups 

in the United States 

Metallurgical Refractory Chemical Total 
industry industry industry 

Year Gross Average Gross Average Gross Average Gross Average 
weight weight weight weight 

housing —ertesty {Shu eraeney  MhowaN, —gercent) GOWN, gered 
1974 __ 904 47.0 295 35.2 251 44.8 1,450 44.2 
1975 __ 582 44.6 183 34.5 166 44.9 881 42.5 
1976 __ 597 43.4 202 35.0 207 44.8 1,006 42.0 
1977 __ 578 41.3 208 36.0 214 44.7 1,000 40.9 
1978 __ 534 39.8 237 36.6 239 45.3 1,010 39.9 
1979 __ 774 39.9 193 36.2 242 44.9 1,209 40.2
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Table 5.—U:S. consumption by end use and form of chromium ferroalloys and metal. - 

. . . (Short tons, gross weight) | 

| - Low-carbon High-carbon Ferrochromium — oe 
Year and end use ' ferrochromium ferrochromium silicon Other — Total 

_ Steel: - - 
Carbon ____________. 1,366 5,288  =§=———s«d2; TS: 186 8115 - 

_ Stainless and heat- oo oS oo 
resisting ___________ 26,188 . 287,111 32,251 193° 345,738 

Full alloy. __- ____ 17,167 —-55,999 4,527 5,058 - 82,751 
. High-strength low-alloy | ae 

_andelectric _________ 1,647 | 8,669 2,167 1,740 14,223 
~ Tool 1,738 4,708 a) 2 6,537 

Cast irons ______________ 7 1,170 13,520 . 134 866 15,690 
Superalloys _______-_____ 4,934 6,941 210 3,070 15,155 

Welding materials 
(structural and hard-: a 
facing) _.__________ 876 1,244 a 383 2,503 

Other alloys!» _ 1,748 1,448 | 3 2,522 5,721 
Miscellaneous and unspecified __ - 2,748 492 , 76 53 3369 | 

~ Total 5 59,577 385,420 40,732 214,073 499,802 
Chromium content_____ - ' 40,389 233,297 14,983 9,307 297,976 

Stocks, Dec. 31,1978 _________ 6,455 69,196 .8,492 | 32618 ~~ 81,761 

1979: = / SO | 
Steel: . Do, . : 

Carbon ____=________ 1,567 5,098 1,814 85 «8,064 
7 Stainless and heat- 8 . : 

| . resisting ___________ _ 22,999 332,946 24,647 223 380,815 
- - Fullalloy__== ==” 18,703 61095 © —- 4,917 5,821 90,036 

’ High-strength low-alloy . co - 
-- - andelectric 9 1,477 7,156 - 3,168,880 13,626 

Tool ~-__-§ -§_ 1,543 3,804 42 7 5,396 
Castirons _.2--_--- == 1,490 13,304 235 529 15,558 
Superalloys _____________ 6,744 6,854 «195 8553  —-17,826 —- 

Welding materials . . 
_- (structural and hard- 

' facing) ~-2 2 O86 1,091 on 559 2,636 
Other alloys'____._______ . 2,012 1,441 9 2,780 6,242 

Miscellaneous and unspecified _ _ 2,38 - 413 ' 42 ' 381 3,254 

Total ____________. 60,259 433,202 34,574 714918 542,958 
Chromium content ___ __ 41,020 259,676 12,722 10,115 323,533 

Stocks, Dec. 31, 1979 _________ 6,683 45,465 | 3,701 39. 465 . 58,314 

1Includes magnetic and nonferrous alloys. . a | . 7 
2Includes 5,089 tons of chromium metal in 1978 and 5,940 tons in 1979. 
3Includes 808 tons of chromium metal in 1978 and 1,063 tons in 1979. - . 

: . §TOCKS | | 

Reported consumer stocks of chromite double monthly shipments and were rea- 
declined substantially during 1979 from 1.3 sonably stable over the 2-year period. Con- 
to 0.91 million tons, with most of the decline sumer stocks of ferroalloys declined from 
at ferroalloy production plants. Stocks of 1:3 79,000 tons at the end of 1978 to 56,000 tons 

million tons or higher have been normal at the end of 1979, with all of the decline in 
since the end of 1976. A substantial part of the high-carbon ferrochromium category. 
the reported decline was associated with a Stocks of chromium chemicals at producing 
change in ownership of the major ferrochro- plants (sodium dichromate equivalent) 
mium production facility and its ore stocks. decreased from 15,800 tons at the end of 
Producer stocks of ferroalloys were about 1978 to 12,800 tons at the end of 1979. 

Table 6.—Consumer stocks of chromite, December 31 

(Thousand short tons) 

Industry | 1975 1976 1977 1978 1979 rr 
Metallurgical ___________~__ LLL 701 762 900 755 416 
Refractory. ___-_--_______ 154 136 174 185 161 
Chemical. _-___ 5 eee eee 97 111 264 361 330 

Total _-________ Le 952 1,009 1,338 1,301 907 
ne
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- Table 7.—Consumer stocks of chromium ferroalloys and chromium metal, December 31 

—_ (Short tons, gross weight) ee 

Product 19519 TN 
Low-carbon ferrochromium’___________-_- 10,974 __—-10,100 6,247 6455 «6,688 
High-carbon ferrochromium_____._.------- 50,076 52,553 66,114 69,196 45,465 
Ferrochromium-silicon ____________----- 4418 3995 = = 4,777 3,492 3,701 

Other? ________------------------- 2,352 3,300 2,228 2,618 2,465 

Total_______.-________-------+-- 67,820 ——«69,948 79,366 81,761 —- 58,814 

pancludes chromium briquets, chromium metal, exothermic chromium additives, and other miscellaneous chromium 

alloys. - oe : - ro 

OC | Oo PRICES | oo Se 

There were few price movements of chro- in J anuary 1978. In February, the quotation 

mite in 1978 and 1979. The Soviet chromite was changed to $143 per metric ton, but was 

price was suspended in February 1978 and lowered to $105 per ton in June because of 

continued to be unquoted at yearend 1979. lack of sales. In January 1979, the price was 

At the beginning of 1978, the published increased to $110 per metric ton where it 

price of South African Transvaal chromite remained for the balance of the year. 

was $56 to $61 per metric ton. The quotation Ferrochromium prices trended upward 

was lowered to $54 to $58 per metric ton in during the 2-year interval as prices for most 

February 1978 where it remained through- chromium products increased 20% to 30%. 

out 1979. Turkish chromite, 48% Cr.03,3to Chromium alloys and chromium metal 

1 chromium-to-iron ratio, was quoted at prices as published in Metals Week follow: 

$132 to $142 per metric ton at Turkish ports | 

ee 
Material January 1978 January 1979 December 1979 

US. charge chromium (50%-55% chromium) —_————~------ 40 43-44 44.25-45 

Imported charge chromium (50%-55% chromium) — ———---——- 32-33 40-44 42.75-45 

Imported charge chromium (60%-65% chromium) —__ ~~ —-—-—- 34-36.5 36.5-39.5 48-52 

US. charge chromium (66%-70% chromium) _—————--—--- 41 41-45 45-53 

US. low-carbon ferrochromium (0.025% carbon) ______-~-~-- 80 80 95 

U.S. low-carbon ferrochromium (0.05% carbon) _____—--~--- 75 74-78 90 

Imported low-carbon ferrochromium (0.05% carbon) — — — — —-—- 55-58.5 15 89-95 

Simplex (low-carbon ferrochromium) —_—__——__~----—---- C—O 

Cents per pound of product 

Ferrochromium-silicon_____§_§___..__._-----------~ 29.45-82 29.32-29.47 34.5-44.25 
Aluminothermic chromium metal __—_____------~----- 263 299 _- 
Electrolytic chromium metal ___—~_____-__----—------ 263-279 299 350 ! 

FOREIGN TRADE 

Exports of chromite in 1978 and 1979 exported in 1978 and 1979, respectively, 

were modest in the absence of deliveries were potassium chromate and dichromate, 

from prior sales of excess Government 10 and 62; sodium chromate and dichro- 

stockpile material. Reexports of chromite mate, 15,012 and 24,360; chromic acid, 6,795 

ore were also considerably lower than in and 6,326; and chromium pigments, 3,677 
prior years. Ferrochromium exports were and 3,192. Most of the exports went to 
19,397 and 14,762 tons in 1978 and 1979, Canada, Japan, the Republic of Korea, and 

respectively; Canada (35%), Spain (21%), to Central and South American countries. 
and mainland China (19%) were the leading Imports of chromite were about 1 million 
recipients. tons each in 1978 and 1979. Tonnages im- 

Exports of chromium chemicals and pig- ported in 1979 declined from the Republic of 

ments were valued at $28.8 million in 1978 South Africa and Finland and increased 

and $40.8 million in 1979. Gross tonnages from Albania and Turkey compared with
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those imported in 1978. Value of all chro- million in 1978 and $14.9 million in 1979. 
mite imports was $51.3 and $55.6 million in Gross tonnages imported in 1978 and 1979, 

- 1978 and 1979, respectively, reflecting the respectively, were potassium chromate and 
modest increase in prices. dichromate, 670 and 381; sodium chromate 
Ferrochromium imports in 1978 were a and dichromate, 611 and 579; chromic acid, 

record 313,546 tons, compared with 224,082 98 and 0.4; chromium carbide, 215 and 200; 
tons imported in 1977. Over 95% was the and pigments, chrome green, 91 and’ 40; 
high-carbon (charge) type, with most of the chrome yellow, 1,257 and 1,368; chrome 
volume from the Republic of South Africa oxide green, 3,901 and 2,868; molybdenum 
and Yugoslavia. Ferrochromium imports in orange, 336 and 411; strontium chromate, 
1979 declined to 242,450 tons, with most of 333 and 230; and zinc yellow, 1,547 and. 
the reduction in charge ferrochromium 1,867. Major supplier countries were the 

| from South Africa. | Federal Republic of Germany, Canada, the 
Chromium chemicals, compounds, and United Kingdom, Brazil, Norway, and Ja- 

pigments imported were valued at $14.7 pan. | 

Table 8.—U.S. exports and reexports of chromite ore and concentrates 

(Thousand short tons and thousand dollars) 

_ Exports '  Reexports 

oo . Year . - Quantity Value Quantity . Value — 

a 124 5509 =i(isHSt*~*«*SiSAT 
1977_- 187 10,105 61 -° 4,913 
1978.2 28 2767 29 2,574 | 
1979 QT 2,514 28 2,860
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Table 10.—U.S. imports for consumption of ferrochromium, by country 

ee 
Low-carbon ferrochromium High-carbon ferrochromium 

. (less than 3% carbon) (8% or more carbon) 

Year and country Gross Chromium Gross Chromium 
weight content Value weight content Value 
(short (short (thousands) (short (short (thousands) 
tons) tons) tons) tons) 

1978: | 
Belgium-Luxembourg — ~~~ — — — _— _— _- 56 38 43 
Brazil____.-___---_----- _— _- _— 6,284 3,478 1,913 
Canada______.-___~-~-+~- _- __ _- 22 13 25 
France ___________~---~- 922 666 815 _- _— —_ 

. . Germany, Federal Republic of _ — 4,295 3,091 4,097 519 350 398 
Italy__-__.-_____-__---- 283 205 246 _- oe _- 
Japan__________~~-i-_- 2,620 1,742 2,133 174 116 120 
Norway_____.-~--——___-—- 2,179 1,441 1,800 667 450 322 
South Africa, Republic of ___—~ 111 64 58 257,493 136,858 77,018 
Sweden____.________~_-- 5,357 3,787 4,955 3,647 2,360 1,610 
Turkey ______________~~ __ __ __ 2,598 1,740 996 
Yugoslavia_________~____ 276 193 154 39,483 25,709 16,829 

Total_____.______-_~_ 16,043 11,189 14,258 310,943 171,112 99,274 . 
—eoooooEoOoooeeoeeeee Ee 

1979: 
Belgium-Luxembourg _ ~~ ___~— 18 10 10 _—_ __ —_ 
Brazil, __-§_-$_~§______~_L__—- __ __ —_ 7,330 4,037 2,759 
France _.__~ ~~~ 1,131 808 1,288 __ __ — 
Germany, Federal Republic of _ _ 3,739 2,672 4,000 1ll_. 75 107 
Italy___-§___~_-__________- 37 27 38 _- _- —_ 
Japan. ________________ 2,948 1,998 3,522 __ __ — 
Norway___________-.--—~ 321 195 263 221 150 114 
South Africa, Republic of _ ——_ — 2,645 1,527 1,680 174,320 91,780 10,208 
Sweden______________-—- 8,695 6,133 10,104 4,227 2,717 2,203 
Turkey ____________--~__ 1,102 750 1,349 2,796 1,820 1,464 
Yugoslavia. _.____..____~- —_ _- __ 82,827 ~—— 21,260 17,487 

Total. ____.____--___ 20,631 14,120 22,254 221,832 121,839 94,337 
i 

Tariffs.—The Tokyo round of multilater- (January 1, 1980) and ending (January 1, 
al trade negotiations was completed in 1979, 1987) dates of the staging period, as publish- 
resulting in new tariff agreements with the ed in the Tariff Schedules of the United 
developed nations of the world. Tariff rates States, Annotated (1980), are shown below. 
for chromium commodities at the beginning 

ER 
Num- Most Favored Nation (MF'N) Non-MFN 

Item ——_— eo 
ber Jan. 1, 1980 Jan. 1, 1987 Jan. 1, 1980 

Ore and concentrate ________---- 601.15 Free. Free. Free. 
Low-carbon ferrochromium —___ ~~ ~~ 606.22 4% ad valorem. 3.1% ad valorem. 30% ad valorem. 
High-carbon ferrochromium __-—-—~— ~~ 606.24 .625 per Ib. of No change. 25% ad valorem. 

chromium.’ 
Ferrosilicon chromium_____._.._--~ 606.42 10% ad valorem. 10% ad valorem. Do. 
Sodium chromate and dichromate _ _ _ _ 420.98 2.8% ad valorem. 2.4% ad valorem. 8.5% ad valorem. 
Potassium chromate and dichromate _ — 420.08 1.6% ad valorem. 1.5% ad valorem. 3.5% ad valorem. 
Chromium carbide ______~~--___~ 422.92 5.8% ad valorem. 4.2% ad valorem. 25% ad valorem. 
Pigments: 

Chrome green __-___~__-~---~~- 473.10 5% ad valorem. 5% ad valorem. Do. 
Chrome yellow_ ______------~- 473.12 ___-do______ __-do ______ Do. 
Chromium oxide green __—————~~— 473.14 4.8% ad valorem. 3.7% ad valorem. Do. 
Hydrated chromium oxide green _ — — 473.16 ___.do_____ - ___.do _~_____ Do. 
Molybdenum orange _____———-—-—-~ 473.18 5% ad valorem. 5% ad valorem. Do. 
Strontium chromate _______-—_--~- 473.19 4.8% ad valorem. 3.7% ad valorem. Do. 
Zinc yellow_.—~______-_--_-~- 473.20 5% ad valorem. 5% ad valorem. Do. 

et 

198s duty of 4.625 cents per pound on material valued less than 38 cents per pound of chromium through Nov. 15,
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| a WORLD REVIEW sw a Fe, 

A domestic natural resource company Sao Paulo State Aerospace Center were 
| and a major Japanese:stainless steel manu- working on improved methods for benefici- 

facturer joined in a study of the economic ating ore types typically found in Minas 
viability of mining chromite black sands in Gerais and Bahia, respectively. —_- : | 
Southwest Asia. No new expansion plans Finland.—Outokumpu Oy continued to 
for ferrochromium production were an- expand production from the Kemi mine in 
nounced in the Republic of South Africa, north Finland. A second open pit was devel- 
but Greece, India, the Malagasy Republic, oped in 1978. The 27% Cr.O; ore, mined at 
and the Philippines expressed intent to an annual rate of over 800,000 tons, was 
establish substantial new ferrochromium _ beneficiated by washing, grinding, and mag- 
production capacity. netic separation to a 44% Cr.Os; concen- 

The Government of the Federal Republic trate. Over half the production was con- _ 
of Germany approved a plan for assistance sumed by the ferrochromium and stainless 
to industry in establishing a 1-year stock- steel plants at Tornio. The latter was being 
pile for five key raw materials including expanded. A second sizable chromite deposit 
chromium. France announced that it plan- of lower grade was being explored near 
ned further purchases of mineral raw mate- Sodankyla, 150 miles northeast of the Kemi 
rials, including chromium, to build a 2- mine. I , ; 
month supply over a 5-year period. Japan Greece.—Intensive exploration has been 
has a modest ferrochromium stockpile and conducted since 1976 for several classes of 
was considering methods for establishing a minerals, with particular emphasis on chro- 
broader coverage of raw materials. mite. Resources have been mapped and 

The European Economic Community beneficiation studies conducted to deter- 
imposed quotas on a quarterly basis for the mine if the relatively low-grade deposits, 
importation of high-carbon ferrochromium particularly in the Vourinos Mountain area _ 
‘to the member countries, starting in mid- near Kozani, can support a: ferrochromium 
1978. The quotas increased at 6-month in- industry. A beneficiation plant was planned 
tervals and tonnages exceeding the quotas by 1981 to supply a ferrochromium plant of 
were assessed additional import duties. 33,000 tons annual capacity by 1983. 
- Albania.—Albania has become the second India.—Chromite ore reserves were offi- 
largest exporter of chromite since the de- cially stated as 17.3 million metric tons, 
cline in exports from the U.S.S.R. after principally in Orissa. However, recent in- 
1977. Following severance of close commer- __ tensive exploration efforts by the Geological 
cial ties with mainland China in 1978, more Survey of India and Minerals Exploration 
of the exports were being marketed in Corp. suggest reserves as high as 31 million 
Europe and the United States. Three rela- metric tons in the Sukinda area of Orissa 
tively new ferrochromium plants, con- alone. Production of chromite declined in 
structed with Chinese assistance, will con- 1978 and 1979 compared with prior years 
sume perhaps 25% of the total chromite because price increases resulted in the loss 
production. The plants should reach capaci- of most Japanese business. Some success 
ty of 100,000 tons annually in 1980 and will was achieved in developing alternate mar- 
supply the enlarged Elbasan steel plant and kets in mainland China and Western Eu- 
metallurgical complex. rope. Orissa Mining Corp. received bids 

Brazil.—Brazilian production of chromite from Outokumpu Oy (with collaboration by 
has trended upward since 1974, and Brazil Voest-Alpine of Austria) and Showa Denko 
has become a substantial exporter of lump (with the German partner Kloeckner 
ore, concentrate, and high-carbon ferrochro- Werke AG) for construction of a 55,000-ton- 
mium. Most of the ore requires benefi- per-year charge ferrochromium plant incor- 
ciation, typically to 48% Cr.O; content. Cia. porating the latest technology to permit use 
Ferro Ligas da Bahia S.A. (Ferbasa), the of natural and beneficiated ore fines. A 
principal domestic producer, joined with second small ferrochrome plant of 6,600-ton 
Kloeckner Werke AG of the Federal Repub- annual capacity was planned by Mysore 
lic of Germany, in a new project to produce Minerals Ltd. in Karnataka with technical 
up to 65,000 tons of concentrates annually assistance from Showa Denko. 
from Ferbasa concessions in Bahia State. Japan.—The viability of the Japanese 
Minas Gerais State Geological Center and high-carbon ferrochromium industry was
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challenged by rapidly increasing imports . grated Mineral Resources filed an applica- . 
from the Republic of South Africa; during tion to start mining metallurgical-grade 
most of 1979, legislation to impose quotas chromite on Dinagat Island off Surigao del | 
was under consideration. Stockpiling was Norte. The $2 million beneficiation mill will 
-also under study by the Ministry of Interna- have an annual capacity of 34,000 tons of 
tional Trade and: Industry; the materials to concentrate and an assured market in Ja- 
be covered were so broad and expensive pan for 5 years. Island Mining and Industri- 
(including iron ore and coking coal) that no al Corp. reported a major chromite discov- 
agreement was. reached on a financing ap- ery of metallurgical quality grading 47% 
proach. Ferrochromium imports in 1979 Cr.0; in the Bicobian area of Isabela Pro- 
approximated 280,000 tons, 75% from the vinceinnorthLuzon. = | 
Republic of South Africa, and domestic South Africa, Republic of.—Recently re- | 
production was about 382,000 tons. vised estimates of chromite reserves to min- 

_ Madagascar.—Exploration delineated ad- able depths are 3.3 billion tons in the | 
ditional reserves of 4 million tons atthe Bushveld Complex grading in excess of 35% 
Bemanevika deposits near Andriamena. Cr.O;. There were 17 producing mines. in 
C. Itoh of Japan and Péchiney Ugine 1979 with an annual capacity in excess of 
Kuhlmann continued joint exploration to 4.4 million tons and production was report- 
develop reserves .to support ore production ed at a record 3.6 million tons of ore and 
of up to 300,000 tons annually. | concentrate. Ferrochromium production 

New. Caledonia.—New Caledonia conti- was centered in six.major charge-chromium 
nued to produce small quantities of chro- plants, two of which also produce low- 
mite. The President of France, on a visit in carbon grades. Ferrochromium capacity ap- 7 
‘mid-1979, promised to accelerate efforts to proximates 800,000 tons per year with. ex- 
define the chromite production potential. ports exceeding 660,000 tons in 1979. | - 
Inco completed an evaluation of an old The third furnace of the Union Carbide 
chromite deposit at Tiebaghi by deep dril- Corp. — General Mining and Finance Corp. 
ling extensions of the ore body, but no plant at Tubatse started production in May 
decision.on development. by the company 1978, giving an annual plant capacity of 
and its French partners was announced. 140,000 tons of charge chromium. Consoli- 

Papua New Guinea.—Significant explora- dated Metallurgical Industries Ltd..commis- 
tion was conducted in the southwestern sioned the second furnace at the new Lyden- 
Pacific Islands. AMAX Exploration Inc. burg smelter in 1979, providing a capacity 
formed a joint venture with Kawasaki Steel of 150,000 tons annually. The process in- 
Corp. of Japan to thoroughly explore pros- volves new technology incorporating prere- 
-peets held by AMAX between Salamaua_ duced pellets, an improvement introduced 
and Salua on the coast of Papua New by Showa Denko of Japan to increase pro- 
Guinea. Chromiferous beach sands on the ductivity and reduce power consumption in 
coast. of the Island of Sulawesi and the thesmeltingfurnace. _. oe 
Halmehera Group in Indonesia were also The modernization of the Gravally mine 
being investigated. beneficiation plant was completed; it pro- 

Philippines.—Production of chromite de- duces a concentrate of 2.4 to 1 chromium-to- 
clined in 1978 because of large producerand iron ratio which is in demand to blend with | 
customer inventories, but rebounded to a local ores. The mine and plant were operat- 
record level in 1979. Voest-Alpine of Aus- ed by SA Manganese AMCOR. Armco Inc. 
tria acquired a substantial financial inter- signed an agreement in 1978 with Vereenig- 
est in Acoje Mining Co., the largest produc- ing Refractories Ltd. to establish a chromite 
er of metallurgical-grade ore in the Philip- mining operation in the Transvaal. Produc- | 
pines. A new ferrochromium smelter of tion is to begin in 1980 at an annual rate of 
35,000 tons annual capacity was planned at 150,000 tons of concentrates. 
Phividec to be in operation by 1982. Alamag Sudan.—Sudan has been a longtime mi- 
Processing Corp., a subsidiary of Bayer AG _ nor producer of chromite; shipments totaled 
of the Federal Republic. of Germany, receiv- 20,000 tons in 1978. Mitsubishi of Japan 
ed approval to construct a $12 million conducted a 2-year study concerning mine 
chemical-grade ore concentrate plant by modernization in the Ingessana Hills area 
1983, with initial capacity of 33,000 tons and the feasibility of constructing a ferro- 
annually, increasing to 100,000 tons by chromium production facility. Mine mod- 
1985. Site location and mining company ernization was taking place in 1979. Plan- 
affiliate were not announced. Alpha Inte- ned chromite production capacity was ex-
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pected to increase to about 100,000 tons iate, Union Carbide Rhomet, and expected 

annually by 1981. oe to market the ferrochromium product in 

Turkey.—Turkish production of chromite the United States starting in the first quar- 

in 1978 and 1979 remained relatively low ter of 1980. There were reports of damage to 

because of general oversupply and price Rhodesian production facilities, but. it was 

competition. — | | : expected that exports will increase substan- 

U.S.S.R.—The 1978 Soviet plan called for tially in 1980. Salisbury Portland Cement 

an increase of crude chromite ore capacity Co. applied to the Mining Affairs Board to 

of 700,000 tons, including accelerated devel- explore a large area near Makwiro on the 

opment of the Molodezhnaya underground Great Dyke for chromite, copper, nickel, 

| mine and attainment of the design capacity and platinum metals. Anglo American 

of the concentrator in the Douskoye mining Corp. conducted extensive tests to- utilize | 

| and concentration complex in western Ka- Rhodesian ore fines effectively and selected 

| zakhstan. Production of chromite in 1979 briqueting as the most effective method. A 

was estimated at 2.6 million tons.. prototype plant was completed at Gnelo in 

_Zimbabwe-Rhodesia.—United Nations the Midlands in early 1978. Lime and bind- 

: and United States sanctions against import- er molasses from adjoining sugar estates 

ation of Rhodesian chromium products were are mixed with ore fines to form the bri- 

lifted in December 1979. Union Carbide quets. , | OS . 

Corp. resumed management of its affil- | | | —— 

| Table 11.—Chromite: World production, by country | 

. | (Thousand short tons) — 

| Country? 1976 1977 1978 = ~—-:1979° 

Albania®? _______________---------- 915 970 1,100 ~ 1,220 . 
Brazil ____________-_-_-_--__-_--------------- 205 342 297° «830 

Colombia® _____._______--------~------------ ™6 6 6 6 

Cuba®___ e+ +--+ -- 35 35 35 35 

Cyprus ________-_-__---------------------- T10 16 17. —-20 

Egypt ________----------~------------------ r &(8) _- 1 Le 

Finland* _________________----------------- T193 186 196 210 

Greece®_________________~----------------- 38 © 46 “44 60 

India _____.____-____-__-_~-~~-_---------- 443 339  —=«-«298 300 
Iran® _________________~ +--+ ------ 176 O57 218 150 
Japan_______________-_------------------- 24 20 10 10 
Madagascar ________________---------------- 245 — 182: 152 150 
New Caledonia ___________-~-___--~---~+-+--~--~---- il 9 9. 9 

Pakistan _________-__---------------------- 12 9 12 10 
Philippines. _________-__--------------------- TATD5 593 . 592 —. 620 

Rhodesia, Southern® ____________-_------------- "952 TAT ™527 ™597 
South Africa, Republic of _________-_-------------- 2,656 3,372 8,466 83.634 
Sudan__________________-___--------------- 24 19 200 20 
Thailand______________-~---~--------------- __ 1 — (3 8) 

Turkey®7____________---------------------- 640 ™560 - 410 500 
USSRe&__- eee 2,300 2,400 2,500 — _—«.2,600 
Vietnam®_______________~--_--------------- 10 "il . 18 15 

Yugoslavia_______--_----------------------- 2 2 eg 2 

Total ________.____--------------------- 9,372 T10,172 9,920: 10,498 
nnn 
€Rstimate. Preliminary. ‘Revised. 
1In addition to the countries listed, Bulgaria and North Korea may also produce chromite, but output is not reported 

quantitatively and available general information is inadequate for formulation of reliable estimates of output levels. 

2Figures represent crude ore output, not marketable production. 

3Less than 1/2 unit. 
4Series revised to reflect marketable ore output (figures in previous editions represented crude mine product). 

5Exports of direct-shipping ore plus production of concentrates. 

®Reported figure. 
7Estimated production of marketable product (direct-shipping ore plus concentrates) based on reported production of 

run-of-mine ore, which was as follows in thousand short tons: 1976-1,025; 1977-1,006; 197 8-(estimated) 700; 1979-(estimated) 

TECHNOLOGY 

Concern with the importance of chromi- studies, including that of the National Ma- 

um in the economy and import dependence terials Advisory Board, which recommend- 

of the United States was reflected in many ed increased efforts to conserve chromium,



| CHROMIUM — | | 205 | 

basic research to develop substitutes for tic alloys, modified with silicon and alumi- 
chromium-containing alloys, and more ex- num for oxidation resistance, as substitutes 
ploration effort and incentives to develop for chromium-nickel heat-resistant alloys. | 
North American resources. The committee Plasma smelting for iron recovery from 
considered design, metals processing, and steelmaking particulate wastes has been © 
substitution factors in its analysis of chro- under investigation for several years in 
mium utilization and possibilities for Canada, supported by the Government of 
conservation.* | Canada, and the United Kingdom. Many 

Two major contracts, funded by the U.S. advantages were claimed for direct iron- 
Department of Energy, were awarded to gas making and for the production of ferro- 
turbine designers to develop automotive gas chromium.* A 1,400-kva furnace was con- 
turbine engines by 1985 with improved fuel structed for extensive trials. The advan- 
efficiency, achieved through higher turbine tages of pelletizing the feed in the produc- 
inlet temperatures and critical ceramic tion of ferrochromium, in some cases in 
components. Electrochemists at General conjunction with prereduction, have been — 
Motors. Corp. Research Laboratories increasingly accepted with the latest instal- | 
announced the development of high-speed lations in the Republic of South Africa, 
electroplating techniques which increase Finland, Zimbabwe-Rhodesia, and the Fed- 
chromium plating rates 60-fold for industri- eral Republic of Germany. 
al and decorative applications by minimiz- Two classes of ferritic stainless steels 
ing the gap between anode and cathode and (18% Cr; 2% Mo and 27% Cr; 1% to 4% Mo) | 
rapid circulation of the electrolyte. | were developed to the stage of significant 

The Bureau of Mines continued research commercial acceptance after a decade of : 
on (1) chromium from domestic resources, trials. The favorable corrosion resistance 

(2) reclamation of chromium from industri- Characteristics of the alloys together with | 
al wastes, and (8) the development of new control of the interstitial elements, carbon 

alloy systems to conserve chromium in cor- and nitrogen, permit use in a variety of 
rosive aqueous and high temperature envi- applications and product forms with satis- | 
ronments. Laboratory-scale investigations. factory forming characteristics. : 
defined the principles for recovery of chroe 9 ——————— | : 
mium values from the leaching residues physical scientist, Section of Ferrous Metals. 

: nvironmental Protection Agency. Best Conventional 
produced after removal of nickel and cobalt pollutant Control Technology. Federal Register, Aug. 23, 
in the treatment of western laterites. Re- 1978, pp. 37570-37607. ) 

. : Environmental Protection Agency. Development Docu- 
sults were published covering process re- ment for Existing Source Pretreatment Standards for 
search scale operations in the treatment of Electroplating Point Source Category. DTA 440-1-79-003, 
liquid chromic acid-sulfuric acid etchant “"gust}97. : :; ational Materials Advisory Board, National Research 
wastes, which normally are neutralized and Council. Contingency Plans for Chromium Utilization. 
discarded as undesirable materials in “sgoboroff, D. M., 3D. Troyer, A. A. Cochran. Regener- 
landfills.» A key step in the purification ation and Recycling of Waste Chromic Acid - Sulfuric Acid 

process is the use of a diaphragm electroly- Gulliver PL and PG F Glade The Application 
tic cell with two anode chambers. of the Expanded Precessive Plasma System to the Steel 

_Bureau-contracted investigations dealt Stee hee aeation oy the congress ebrunne iynited 
with the utility of high-manganese austeni-





Clays 
: By Sarkis G. Ampian! 

Clays in one or more of six classification _ turers. Industrywide efforts were made both categories (kaolin, ball clay, fire clay, ben- to economize and to obtain standby fuels. 
tonite, fuller’s earth, or common clay and The costs of environmental] protection 
shale) were produced in 46 States and Puer- equipment. and environmental restrictions 
to Rico during 1979. Clay production was and rising capital costs also continued to not reported in Alaska, Hawaii, the District adversely affect production during 1979. 
of Columbia, Rhode Island, or Vermont. The Production of the specialty clays, kaolin, 
States leading in output were Georgia, 8.3 __ ball clay, and fuller’s earth all increased 
million tons; Texas, 3.9 million tons; Wyom- with the exception of bentonite and fire 
ing, 3.5 million tons; and North Carolina clay, which, together with common clay and 
and Ohio, 3.4 million tons each; followed in shale, showed decreased production. A 
order by Alabama, and California. Georgia small downturn in construction that lower- 
also led in total value of clay output with ed demand for building materials (brick, 
$437.6 million; Wyoming was second with lightweight aggregate, vitrified clay pipe, 
$75.0 million. Compared with 1978 figures, clay floor and wall tile, etc.) was responsible 
clay production increased in '17 States and for the decline in production of common 
value increased in 36 States. Total quantity clay and shale. Production of kaolin increas- 
of clays sold or used by domestic producers ed 11%; ball clay, 5%; and fuller’s earth, 
in 1979 was 4% lower; total value rose 18% 3%. Bentonite and fire clay decreased 1% | to an alltime high. Increases in value per and 6%, respectively, largely because of a ton were reported for all clays in 1979 owing downturn in the economy which lowered 
to increased labor, fuel, and material costs. the demand for steel products and refracto- 
The energy crisis, or more specifically, the ries. : 
increasing shortage and costs of fuels, con- Kaolin in 1979 accounted for only 14% of 
tinued to cause considerable concern among the total clay production but for 55% of the 
clay producers and clay product manufac- value. 

Table 1.—Salient clay and clay products statistics in the United States? 
(Thousand short tons and thousand dollars) 

1975 1976 1977 1978 1979 1979 
Domestic clays sold or used by producers: 

Quantity ~ eee 49,047 52,389 53,196 56,822 54,689 alue _______ = $424,556 $528,745 $579,170 $717,274 $846,089 Exports: 
Quantity ~ eee 2,315 2,487 2,561 2,665 3,205 alue _____-_________________ $120,298 —$151'953 $160,790 $194,914 $243,722 Imports for consumption: 
Quantity _-__________ 38 39 36 25 51 Value ____________- $1,947 $1,814 $1,917 $2,082 $3,972 Clay refractories, shipments: Value__________ $409,879 $448,471 $465,442 $497,567 $580,257 Clay construction products, shipments: Value____ $655,779 $783,644 $993,508 $1,158,278 $1,179,058 

1Excludes Puerto Rico. 
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Table 2.—Clay sold or used by producers in the United States in 1978, by State? 

(Short tons) | 

ee
 

Common . . , . 
Ball Ben- Fire Fuller’s as Total 

State clay tonite ani ale clay —s— earth © Kaolin ‘Total value 

Alabama _ — — —--- oe  W 2,094,447 422,557 -_- 264,719 29 781,723  7$24,884,908 

Arizona_———-—-—-- WwW 35,802 Ww WwW _- _- 142,810 731,189 

Arkansas _ — - — ~—- —- _— 1,077,884 a -- 59,365 1,137,249 5,119,310 

California ~——-—-- 317 87,725 2,827,267 _- _- 63,725 2,479,034 15,106,031. 

Colorado __——-—-- a WwW 500,486 47,040 —_ __  7547,526 22,753,433 

Connecticut __-—-- —- _- 105,243 -- ae __  . 105,243 324,210 

Delaware _ _ ~~ —-—- _- _- 10,449 -- _- _- 10,449 7,837 

Florida __._---- _- __ 118,393 __ 458,527 28,755 600,675 28,849,655: 

Georgia ___---—-- _- _. 2,825,527 __- 618,805 5,531,835 8,476,167 358,653,559 

Idaho ____----- _— We WwW Ww -- WwW 26,777 147,785. 

Illinois ____---—- __ _- 698,780 42,790 WwW _- 3741,570 33,185,048 

Indiana__—__--~- _- _— 1,275,774 985 _- _- 1,276,759 2,494,530. 

Iowa__-_-_---~-- -- _- 894,087 _- . _- _- 894,087 2,694,011 

Kansas ____--~-—- _— W si1,160,719 _— _- _. 71,160,719 22,314,449 

Kentucky. __—- ~~ WwW _- 632,938 42,817 _- -- $675,750 | 42,671,675 

Louisiana_ _ — — — ~~ -- _- 516,859 -- -- _- 516,859 4,785,755 

Maine ._____-_--— _- _- 99,831 oe _- a 99,831 _ 163,895. 

Maryland_ — ~~ —--— _ WwW -- 948,421 © _- -—— -- 4948,421 42,642,315 

Massachusetts _ — — — __ — 155,041 _- _— _- 155,041 _ $32,939 

Michigan __——-—- -- _. 2,121,707 — -- -- 2,121,707 6,993,043 

Minnesota _—-—-~—-- _ _- 174,420 _- — WwW 5174,420 52,089,514 

Mississippi — — — —— - WwW 358,265 1,356,174 _- WwW -_— 1,959,559 19,622,829 

Missouri ___—-~-- — __ __ 1,484,216 =: 772,833 WwW 51,412 32,258,461 316,879,690: 

Montana —._-—~-- _- 181,257 35,123 106 -_- -- 217,086 3,699,330 

Nebraska_ — ——--—~— _— 146,314 _- _- _— 146,314. - 417,837 

Nevada ____-——-- _- 8,756 WwW -_- W. WwW 50,731 513,730 

New Hampshire_ _ — _- -- Ww _— -- -- Ww WwW 

New Jersey. — — — — - — __ 52,213 15,847 _— -— 68,060 815,738 

New Mexico — ~~ — — — _- 64,672 Ww _- -- ©64,672 . 8108,072 

New York ___-—-- Ww __ 658,769 __ __ __ £658,769 42.121,131 

North Carolina _-— - _- __ 8,542,473 -- _- W 53,542,473 59 067,127 

North Dakota ——.-— _- —_ Ww eee _- WwW Ww 

Ohio_ __—.~_--—-- _— _. 2,972,833 805,647 _— _- 3,778,480 15,394,261 

Oklahoma _-—-~--- _- __ 1,019,460 a: 0U0)UlUlU — 1,019,460 1,874,322: 

Oregon —_-—~-—-- -_- _— 140,265 a _— _- 140,265 261,194 

Pennsylvania ——-—- __ _. 1,987,265 633,763. _- W 52,571,028 . 518,175,134 

Puerto Rico __---~ _- -- 285,522 -- _- _— 285,522 544,065 

South Carolina — ~~ __ __ 1,573,869 _- WwW 184,638 32,358,507 322,537,630 

South Dakota _ ~~~ __ Ww 215,850 _- _- -_— 2215,850 2267,738 

Tennessee —_—~—-~- 662,235 WwW 987,797 _- WwW -— 1,759,734 | 21,718,849 

Texas _______-~- W 55,419 3,954,650 50,287 Ww WwW 4,188,845 19,818,416 

Utah____-__---- > _- 6,920 252,652 Ww WwW _- 264,693 913,082 

Virginia ____--- -- __ 1,043,369 _- _- -- 1,043,369 3,266,027 

Washington ___-_~- __ __ 356,771 WwW -- -- 6356,771 6] 417,738 

West Virginia _ ~~ — _- _- 343,114 Ww -- _- 6343,114 6574,887 

Wisconsin ____——~ -= _- WwW _- —- -- WwW WwW 

Wyoming —— a _. 3,452,386 179,579 _- -- -— 3,631,965 66,975,003 

Undistributed _____ 7278,699  7281,075 7288,520 7990,681 7457,287  7188,865 81110,985 924,329,113 

Total ___ 936,251 4,467,605 40,074,738 3,125,953 1,529,619 6,973,314 57,107,480 717,818,034 

W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 

1Includes Puerto Rico. 
OS 

2&xcludes bentonite. 
3Excludes fuller’s earth. 

| 

4Excludes ball clay. 
5Excludes kaolin. 
®Pxcludes fire clay. — 
7T otal of States indicated by symbol W. 

8Incomplete total; difference included with individual State totals.
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Table 3.—Clay sold or used by producers in the United States in 1979, by State’ 

a, (Short tons) 

, - Common . ’ Ball Ben- Fire Fuller’s . Total 
oo State Clay tonite ange ale clay earth Kaolin Total | value 

Alabama _______ __ W 1,858,715 =. 247,257 _- 465,510 22,571,482  7$88,828,852 
Arizona_ ~~ = _ Ww 28,176 WwW -- _— -_- 138,421 642,162 
Arkansas_._.-_. _- _— 912,215 _- _- 132,015 1,044,230 7,685,510 © 
California ___._- 452 81,160 2,389,278 _- _- 60,032 2,530,922 18,621,176 
Colorado _-__---~ _- WwW 479,365 41,897 . -- -- 2521,262 22,717,230 
Connecticut _____ — a 111,578 __ _- — 111,578 434,701 
Delaware _______ — — 10,800 __~ __ — 10,800 8,640 
Florida _______ — -_- -- 159,076 _. 490,843 30,989 680,908 32,909,669 
Georgia __-_—-—~ ~- _. 1,642,189 _~— 621,161 6,059,109 8,322,459 437,671,308 
Idaho _______-—-~ a8 WwW W Ww _- WwW 28,042 263,465 
Nlinois _.....-- _- — 515,319 26,519 WwW -_- 3541,838 32,355,435 
Indiana ___.___~. -- ~~ 1,184,278 1,062 — -— _- 1,185,340 2,340,711 
Iowa___...-.---— - ~- _- 869,676 _- _- _~ 869,676 2,883,074 
Kansas _____-_-— _- Ws 1,060,871 -- —_— _. 71,060,871 22,635,856 
Kentucky_ ~~~ _- Ww -_- 734,090 60,284 _- _- £794,374 43,258,996 
Louisiana_ ___—_— — -— -~ 415,516 -——- _- — 415,516 6,073,392 
Maine___~___.— -- — 90,030 _- -- — 90,030 163,004 
Maryland_ — _ ~~~ WwW ~— 974,831 -- _~— -- 4974,831 42,854,067 
Massachusetts. _ _ — a _- 155,547 - _- _- 155,547 367,070 
Michigan _ ~~. ——— — _. 2,072,107 _- _- -- 2,072,107 7,429,990 
Minnesota ___~_ _. _— _— 135,474 --_ -_- Ww 5135,474 | 51,904,984 
Mississippi _ _ — — _— WwW 318,078 1,221,404 -- WwW ~— 1,819,891 21,841,270 
Missouri ——_— —__. -- _— 1,497,161 799,086 _- 54,856 2,351,103 20,522,192 
Montana ______~ . __ 385,758 38,178 503 a -- 424,439 11,507,793 
Nebraska _ _ _ _ — _ _ _— -- 156,144 -_- _— — 156,144 453,984 
Nevada___._--~ _ 34,094 W _- WwW WwW 76,030 1,162,703 
New Hampshire- _ — _— _- WwW _- -- _- WwW WwW 
New Jersey___-__ _. _- -- 51,947 15,044 -_— _- 66,991 558,956 
New Mexico _____ __ __ 74,307 WwW __ _— 674,307 6124,242 
New York _____~ WwW _— 835,581 ae -— _- #835,581 43,027,177 
North Carolina ___ __ _. 8,808,345 - _— _~ W 53,808,345 58,385,151 
North Dakota _ — _ — _- _— W _ _- _- Ww WwW 
Ohio. _.____ — _. 2,700,331 673,303 oe _— 3,373,634 13,494,990 
Oklahoma __ _~—-— _- —- 948,662 _- —_ _- 948,662 1,999,129 
Oregon ____--__ __ _ _- 139,188 a —_ ee 139,188 262,740 
Pennsylvania ——_— _— _— 1,763,164 704,714 | -_— W 52,467,878 520,099,305 
Puerto Rico _____ Me 259,722 _- _- — 259,722 555,757 
South Carolina ___ | _- _- 1,504,744 Le Ww 766,976 32,271,720 324,491,683 
South Dakota _— __ _-— ~- 205,469 ae ee — 205,469 ~ 291,506 
Tennessee ___— _— 162,137 WwW 697,069 —_ Ww aa 1,561,136 26,070,795 
Texas... WwW 65,824 3,610,246 . 58,398 if WwW 3,871,193 21,533,353 
Utah.__________. -_- 8,264 340,653 Ww. WwW _- 354,577 1,246,001 
Virginia _.__.__ _- -~ 1,058,552 _- — _~ 1,058,552 3,512,044 
Washington ~---- _- a 338,762 WwW -- _- 6338762 61,549,254 
West Virginia _ _ __ — -- 330,309 — WwW _- -- 6330,309 - 591,668 
Wisconsin _ ~~~. — _- -- W _- --. -- Ww WwW 
yyoming — ---e ee _— 8,285,002 186,271 _- — _— 3,471,273 75,096,102 
Undistributed ____ 7224,423 7215,719  7241,639 7804,276 7456,243 7191,113 8928,466 821,222,590 

_  Fotal __ 987,012 4,422,075 37,278,803 2,932,843 1,568,247 7,760,600 54,949,080 846,644,677 

W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
1Includes Puerto Rico. . oo oo 
2Excludes bentonite. 
3Excludes fuller’s earth. 
“Excludes ball clay. 
5¥xcludes kaolin. 
®Excludes fire clay. 
7Total of States indicated by symbol W. 
8Incomplete total; difference included with individual State totals.
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Table 4.—Number of mines from which producers sold or used clay in the United States, : - 
. by State oo | ee 

| Common . , 7 ] mo 
. : Fire Fuller’s ._ 

Ball cla Bentonite clay and Kaolin -- Total —- 
State 7 , shale clay earth ee . 

1978 1979 1978 1979 1978 1979 1978 1979 1978 1979 1978 1979 1978 1979 

- Alabama.--- = 5s i es itil“ (<teBCOKCOUL a BCD 
Arizona ___— 1 1 #8 3 4 4 1 _- __ _- ee Le Ge 8B. 
Arkansas _ _ — a -- _- _- 13 17 _- — —_ -- 2..5 ..15.  22.. 
California _ __ 1 1 q 8 46 S51 ~. ~. LL Le 6 12 60 372 
Colorado. ==, Ct !ti‘i<iati (atadTits 7 WU 2 Le Oe LL BB BD 
Connecticut _ — _- ee ee 2 3 -- -- _- _- _- __- 2. 38. 
Delaware ___— __ __ _— _— 1 1 _— _- _— -- ae _- 1 1 
Florida._---- we 2 3 .. _. °8 9 2: ‘1 12 18 7 
Georgia_--. 85s ee ee ti dB 9 9 52 51 80 78 
Idaho------ Lt 1 1 2 2 () loo 1... 1 1 4 #5” 

| Ilinois_---2 = =9-- See tt kL ti‘(“Cti‘é‘iz“C“‘ 3 1 3 3 -. _. 22 19 
Indiana _--- 2. -. _. ~~ WW 2 3 Po Lk kk 20. 24. 
Iowa ______ — __ _— _— 14 17 __ __ —_ —_ __ -_. 4 #1 
Kansas____. = ___ = 1 1 22 22 _— — _— ae ee ee 23. 23 
Kentucky _ _— 4 4 -- +e 9 ‘11 i 14 _- Le _- -- 24. ~~ i 
Louisiana__- -_ -.~ _-- -. 18 2B -. -. 2-2 ~ LL. Lt 1B OB 

. Maine __-__.~ =~ __ _- _- _- 6 6 _— _- _- —- _— —__ 6... 6 
Maryland__-. 1. 1 _- —_ 9 9 _— _- -- _- _- --. 10: 10 
Massachusetts _- _. __ -_- 3 3 -— —-- oe _- _— _- 3 83 
Michigan _ __ __ _- _- _- 8 9 __ — _- _— _- ~~ 8 © 9 
Minnesota_ _ — _— _- _- _- 3 2 —- _- _- — 1 1 4. 3 
Mississippi _ _ 2 2 4 6 21 2 2. LL 2 2 2 Le 29 32 
Missouri__.. =. -_ -. _. .16 17 62° 56 Io LL 7 10. 86 ~ 88 
Montana... __ 3 _- 5 7 10 12 1 1 oo 1 Le ULL. 16 20 
Nebraska _ — — _- _- — -- 5 6 -- --  -- -- _— -- 6 6 
Nevada___ __ —- oc. °: § 6 1 2 _— __ _- 1 1 1 ~ 4%. - 10 
New . . . . _ 

Hampshire _ _- _— —_ _- 1 1 -— __ _— _— -- —_ 1 1 
New Jersey _ — _- -- —_ _- 1 1 2 3 _— -- —_ a Bo. gd. 
New Mexico_ _ __ __ _- — 4 4 2. 2 __ _— _— a . 6 6 
New York __ 1 1 __ __ 11 14 __ _— __ — __ __ 12 3815 
NorthCarolina _.  __ _.~. __ 49. 49) _L_ PL LL 3 2. 52 -52 
North Dakota _ _- a _- _— 4 4 __ — ae oe __ -— 4 4. 
Ohio == ee tsi TK“ 92 94 
Oklahoma _ _ _ _- __ _- _- 16 18 —. -- — _- —- ~~ 16° 18. 
Oregon.---- es et iti ti(iad est BE ke 
Pennsylvania _ —- -- _- _— 42 51 33 4h _- 2 2 TT 98 
PuertoRico__ = =—s_ _— _— _- 2 2 _— —_ _- _— _- _- 2. 2 
SouthCarolina _-.- -_ __ _~ 382 86 -_  _L_ 1 1 17 20 50 BT 
South Dakota _ —--- —— 2 2 3 3 -— _- _— _- _—- -_- 5° 57 
Tennessee___ 25 26 — _— 15 17 __ _— 1 1 me ee 41 44° © 
Texas______ 2 4 4 10 8% 84 5 2 3 . 8 1 2 102 .. 105 
Utah_----- ee Le 2 3 8 8 1 5 1 1 eo cw 62206 
Virgina === ee ee ee ti dB eB ee 
Washington. -- -_ _. __ 2 12 1 2 ..  -. le LL B 4 
West Virginia. =. -_. __ LL 4 4 2 20 6 6 
Wisconsin _ _ _ -_- -- _- a 1 1 _— a _- _- ae oe 1 1 
Wyoming ___ — _— 70 81 4 4 __ a _- _- —- ae 74 . 85 

Total___ 37 40 128 146 710 762 164 +4181 £29 £80 112 127 1,175 1,286 

1Included with common clay and shale. ' | : | : 

DOMESTIC PRODUCTION, PRICES, AND FOREIGN TRADE, BY TYPE OF CLAY — 

KAOLIN Texas. oe 
; ; Kaolin is defined as a white, claylike 

Domestic production of kaolin in 1979  waterial approximating the mineral kao- 
increased 11%, and the value increased Jjnite. It has a specific gravity of 2.6 and a 
26%. The average unit value for all grades fysion point of 1,785°C. The other kaolin- 
of kaolin in 1979 was $59.57 per ton, $6.83 group minerals, such as. halloysite and 
higher than in 1978. Kaolin was produced at dickite, are encompassed. : 

mines in 13 States. Two States, Georgia All Georgia waterwashed kaolin produc- 
(78%) and South Carolina (10%), accounted ers either announced planned increases in 
for 88% of the total U.S. production in 1979. production or were presently increasing 

Alabama ranked third; Arkansas, fourth; production during 1978 and 1979. Anglo- 
and North Carolina, fifth. Output in 1979 American Clays Corp. completed its new 

increased in Alabama, Arkansas, Florida, calciner-spray dryer facility in Sandersville, 
Georgia, Idaho, Minnesota, Missouri, North Ga. Engelhard Minerals and Chemicals 
Carolina, and Pennsylvania, but declined in Corp. announced a major expansion of its 

California, Nevada, South Carolina, and plant near McIntyre. This expansion, sched-
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uled for completion in early 1981 and in- ed the Taylor Refractories Division, Cincin- | 
cluding new calciners and filters, was to nati, Ohio, and Wilson-Snead Division, Eu- 
increase the availability of its filler, coater, fala, Ala. Wilson-Snead supplies a range of 
and extender lines. Freeport Kaolin Co. bauxitic and kaolinitic clay mixtures for 
commissioned a 835. million, {i cubic-yard paylor's use in {manufacturing clay-based, 
electric dragline at its new Scott mine in high alumina refractories. 
Sandersville in 1978, and in 1979 scheduled Exports of kaolin, as reported by the U.S. 
a 3-year, $22 million enlargement designed Department of Commerce, increased from 
to add 30% more capacity at its Gordon 1.174 million tons valued at $95.4 million in 
racility. peoreia Kaolin Co. completed pre 1978 to 1.583 million tons valued at $125.9 _ 
phase of 1tS planned expansion a million in 1979. The tonnage of kaolin 
Branch, with the other phase still actively exported in 1979 increased 35%, while the 
underway. lin Co. (NK) vnstalli value rose 32% over that shipped in 1978. | 

Word Kaolin Co. was installing a The unit value of kaolin exported was 
new spray dryer and planned to eventually _ attributed to both the greater percentage of 

pets cies rom Cpr Sines Cry. Shy uy panercosting eades I é - shipped and higher prices. : 
in 1977) capacity to 300,000 tons per year.’ — Kaolin, including calcined, was exported 
The NK expansion, scheduled over a 4-y ear to 52 countries. The major recipients were Spear Tis now brings the neater ot Dez Be; the Federal Repos of Ger ° many, o, Vanada, o; italy, Oo, IVLEXI1- 

large domestic (over 84-inch) high-intensity go 5b; and the remaining countries, 21%. 
magnetic separators (HIMS), either active Of those countries listed in 197 9, exports to 
or planned, to 12, with many other smaller 94 countries increased, and to 7 countries, 
throughput units in service. Magnetic sepa- gecreased. Three countries were added that | | 

rators are a Revubiie at Geran are were not listed in 1978; four countries listed : 
“ : - in 1978 do not appear in 1979. Kaolin 7 

See dee wet rovceciny of kaolin in producers reported the end uses for their | 

another move, Nord Resources Corp. “an exports as follows: Paper coating, 42%; | 80% owner o f NK, was negotiating to ac- refractories, 20%; foundry sand, 3%; rub- 

quire Howard Paper Mills, Inc. Other com- ber, 37%; and others, inclu ding adhesives, 
panies with expansion projects underway or 52%." P aint, paper filling, and p lastics, 7 

. . . * 0. 

Somirgille and Wren eee ea a “ Kaolin imports in 1979 increased from | 
30%) and J. M. Huber Corp. at its Wrens 12,795 tons valued at $854,000 in 1978 to 
and Edisto. S.C. facilities 31,456 tons valued at $1.886 million. The 

I Pateraes ° . . United Kingdom supplied 96%; Canada, n other kaolin-related actions during 39: and th th tries, 1% 
1979, NL Clays Corp., commonly known as 6, ane three other countries, 170. Edgar Plastic Kaolin Corp. (EPK) bsid- Kaolin prices quoted in the trade journals 
oar jasic Aaolin Vorp. 2 Su, in 1979, with the exception of the calcined iary of NL Industries, Inc., was sold. to im ars: P . 
Feldspar Corp., itself a subsidiary of Pacific ane delaminated gr ade, remained unchang- 
Tin Consolidated Corp. Cyprus Mines Corp. ©% ‘TOM 978. Chemical Marketing Report- . “ly . er, December 31, 1979, quoted prices as was merged into Standard Oil Co. (Indiana). . follows: | 
The Industrial Minerals Division of Cyprus *' OWS: 
(including talc and ball clay operations) Waterwashed, fully calcined, 
also reported plans to add new capacity to Gabe cartoad lots, fob. $175.00-$208,00 
its Sandersville airfloat facility. R. TT.  Paper-grade, uncalcined, bulk, oO 
Vanderbilt Co. began expanding its Dixie cared lots, f.0.b. Georgia, 
Clay divisional operations at Bath, S.C. It No. 1 coating. 76.00 
was estimated that the output of Dixie No. 3 coating ----------- got 
Clay’s other air-floated kaolin products will No.4 coating___________~ 57.00 
be increased by at least 35%. Interpace Meri Soneral Purpose, same 43.00 
Corp., a calcined kaolin grog producer and _Delaminated, waterwashed, 
refractories manufacturer located near Decree painterade, ie 
Ione, Calif., figured prominantly in acquisi- __basis, perton______.-_______ 125.00- 163.00 
tion news. The NL Industries, Inc. refracto- Pry eropnd, alr Aeated, soft, 25.00 
ry interests sold to Didier-Werke AG, of National Formulary, powder, col- 
Wiesbaden, the Federal Republic of Ger- —_ ye), bacteria controlled, 
many for approximately $32 million, includ- _lots, per pound._________ | 24
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The average unit value reported by do- an increase of $6.83 above the 1978 value. 

mestic kaolin producers was $59.57 per ton, Oo 

Table 5.—Kaolin sold or used by producers in the United States, by State = 
a 

7 1978 ] 1979 

State e
n 

Short tons Value Short tons Value 

| Alabama ___________~-------~--~------ 264,719 $11,534,369 465,510 $20,720,542. 

Arkansas__________~---~------------ 59,365 ~ 8,561,900 132,015 6,840,345 

California ________---_----------+--- 63,725 1,445,071 60,032 2,086,627 

Florida ________~___-__------------- 28,755 — _ W 30,989 . Ww 

- Georgia, _______------~------------- 5,531,835 325,266,250 6,059,109 404,185,621 

Missouri ___________-_------------- 51,412 872,974 54,856 978,067 

South Carolina _________-_----------- 784,638 18,149,802 766,976 20,342,400 

Other States! __________-_--.-------- 188,865 6,952,042 191,113 7,666,486 

| Total _- __-______-------+----- 6,973,314 367,782,408. 7,760,600 462,320,088 

W Withheld to avoid disclosing company proprietary data; included with “Other States.” . 

1Includes Idaho, Minnesota, Nevada, North Carolina, Pennsylvania, Texas, and data indicated by symbol W. 

Table 6.—Kaolin sold or used by producers in the United States, by kind 

1978 | 1979 

Kind O ; ee 

Short tons Value Short tons - Value 

Airfloat___________---------- 1,208,616 $39,806,219 1,273,856 $40,630,228 

Calcined? _________----------- 1,189,561 - 93,158,889 1,409,019 ~~. 115,702,435 

Delaminated ________---------- 398,343 31,954,998 358,293 31,891,253 

Unprocessed _____---_---------- 803,358 7,998,362 973,788 15,283,115 

Waterwashed __________------- 3,378,436 — 194,863,940 3,745,644 258,813,057 

Total.___._______------ 6,973,314 367,782,408 7,760,600 . 462,320,088 

NE 
in 

1Includes both low-temperature filler and high-temperature refractory grades. os 

Table 7.—Calcined kaolin sold or used by producers in the United States, by kind 
I 

High temperature Low temperature 

. State a 

Short tons Value Short tons Value 

1978 | | 
Georgia. ________---_------~--------- 630,599 $40,836,593 227,713 $35,645,002 

Other States___ _________----~--------- 1276,835 113,419,331 254,414 23 257,963 

Total __-_________-~----+--+---- 907,434 (54,255,924 282,127 38,902,965 

TTT 

1979 
Georgia________-_----------------- 676,307 47,835,984 244,654 44,089,845 

Other States_________-_---~_---------- 1431,702 120,442,791 256,356 23 333,815 

Total __-________~--~---~-+------ 1,108,009 68,278,775 301,010 47,423,660 

nw
 oe 

1{ncludes Alabama, Arkansas, and California. 
2Includes Idaho, Pennsylvania, and Texas. 

Table 8.—Georgia kaolin sold or used by producers, by kind 

Snr 
en LUE) =) Sn 

1978 1979 

Kind —_———_— ee" 

Short tons Value Short tons Value 

Airfloat_____________---~----- 883,357 $21,893,179 717,449 $20,483,169 

Calcined! __________-__------- 858,312 76,481,595 920,961 91,925,829 

Delaminated ________.__------- 398,343 31,954,998 358,293 31,891,253 

Unprocessed __ _______--------- 317,975 1,339,717 359,875 2,483,198 

Waterwashed __________------- 3,073,848 193,596,761 3,702,531 257,402,172 

Total. ___.____-_-__-~----- 5,531,835 325,266,250 6,059,109 404,185,621 

nn ad 

1ncludes both low-temperature filler and high-temperature refractory grades.
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| Table 10.—South Carolina kaolin sold or used by producers, by kind | 

1978 1979 

Short tons Value Short tons Value. 

Airfloat ____________-------+- _ 531,163 $16,481,367 522,262 $18,453,671 

Unprocessed ____~—-~~~-------- 253,475 1,668,435 244,714 1,888,729 

Total_____.__-~---~~+- __ 784,638 18,149,802 166,976 20,342,400 | 
RT 

Table 11.—South Carolina kaolin sold or used by producers, by kind and use _ - 

(Short tons) a 

a Kind and use . "1978 1979 © 

Airfloat: | . a 
~ Adhesives _____.___._------~---------~-~---~---~------~-- 18,020 19,937 

Animal feed and pet waste absorbent_______________-~-~-------- 1,941 2,595 

Ceramics! ____» >_> eee + 31,998 20,912 

Fertilizers________________ Lee ee 17,674 16,564 

Fiberglass _____§_.______.----~--~---~-~---~-~------------ 91,631 96,256 

Paint =§_§__- ee ++ . (9384 | _ FAT 

Paper coating and filling __________-~.~~---~~------------- 5,120 4,519 

Pesticides and related products _____________~---~----------- 18,259 23,059 

Plasties ________________ eee ee ++ -- 8,190 9,310 

Rubber__________________~-~~-_--- +--+ +--+ +--+ +--+ 255,990 244,098 

Other refractories? ___________________-_---------~-~-+-++-+ 8,509 8,514 

Other uses® __________+-----~--~-------~-------------- 6,284 4,233 

' Exports __§_-_§_. _ ___----------~---------------=------- 66,613 71,518 

Total... eee ----- S—~*é«S88, 168 522,262 
Unprocessed: Face brick; firebrick, block and shapes; high- 

alumina refractories (1978); miscellaneous_ _______—~+~~~--~~-—------- | 253,475 244,714 

Grand total________________-----_-+--+-~-+-+-~---+-----~-+-- 784,638 766,976. 

1Includes floor and wall tile, pottery, roofing granules, sanitary ware, and glazes, glass, and enamels. 7 - 

2Includes high-alumina refractories (1978), refractory mortar and cement, and refractory grogs and crudes. 

3Includes common brick (1978), crockery and other earthenware, structural tile (1978), roofing tile, ink, and : 

miscellaneous. - . 

4Includes ceramics, fertilizers, paper filling, plastics, rubber, and miscellaneous. . . .
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e ; e ° e Figure 1.—Kaolin sold or used by domestic producers for specified uses. | 

BALL CLAY | During 1979, Southern Clay Products, 
Inc., a Texas ball clay, bentonite, and talc Production and value reported for dome- producer, w y» d by th ™ English 

. . . . as acquire S. stically mined ball clay in 1979 increased China Cl. G TBCO) f c ony il, Eng . a rou - 5% and 21%, respectively. Tennessee pro- land RCO. t th U ¢ ornwats “ng : ee) and. Ss ‘subs ries . vided 77% of the Nation’s output, followed Anclo-A VW other US. Su idiaries are 
in order by Mississippi, Kentucky, Texas, he o- ducer a Clays Corp., a Georgia ka- 
Maryland, California, New York,? and Ari- 0! Producer, and Gonzales Clay Corp., a 
zona. Production in Tennessee and Texas €xaS bentonite producer. A strike of a 
increased over that reported in 1978, but ™ajor ball clay producer created a tight 
production in Kentucky, Maryland, and ‘Supply situation during its duration. - 
New York decreased. The average unit value for ball clay 

Ball clay is defined as a plastic, white- reported by domestic producers rose in 1979 
firing clay used principally for bonding in to $26.46 per ton, an increase of $3.44 per 
ceramic ware. The clays are of sedimentary ton. Chemical Marketing Reporter, Decem- 
origin and consist mainly of the clay miner- ber 31, 1979, listed ball clay prices un- 
al kaolinite and sericite micas. changed from 1978, as follows:
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Domestic, air floated, bags, compared with 144,000 tons worth $4.3 mil- 

atone tmessee, —______g8.00g22.00 lion in 1978. Tonnage and value increased 
Domestic, crushed, moisture- 17% and 23%, respectively, compared with 

Tennessee per ton load lots, a 800-1195 those of 1978. Unit value increased $1.44 
Imported, air-floated, bags, carload ooo Pe ton. These shipments were made to 25 
Imported, lamer bulk, Great) 70.00 countries. The major recipients were Mexi- 

_ Lakes, per ton_-------------- 40.50 co, 58%, and Canada, 30%. | 
| Ball clay imports, from Canada and the 

United Kingdom, increased in quantity but y 

: | 7 decreased in value from 7,098 tons valued at 
Ball clay exports in 1979 amounted to $418,000 in 1978 to 1 1,239 tons valued at 

169,000 short tons valued at $5.3 million, $666,000 in 1979. 

Table 13.—Ball clay sold or used by producers in the United States, by type and State | 

-  Airfloat ; ~ Unprocessed Total — 
Year and State —_————_ eee eee eee OTe Ss 

= Short tons Value Short tons Value Short tons § Value 

: 1978 Sn / | | 
Tennessee_____.___________ 416,067 $10,004,341 | 246,168 $4,834,216. 662,285 $14,838,557 
Other States __..___._.__.._--- 164,700 14,867,909 2109,316 71,843,093 274,016 6,711,002 | 

Total....______.__. _- 380,767 14,872,250 355,484 ——«6,677,309 936,251 21,549,559 

1979 | oo | 
Tennessee______________-- 504,679 14,662,462 257,458 5,000,576 . 762,137 19,663,038 
Other States _______._----- 1149588 14,881,188 © 775,287 71,575,789 224,875 6,456,927 

Total.____________ 654,267 19,543,600 382,745 6,576,365 987,012 26,119,965 

- Mncludes Kentucky, Maryland, Mississippi, and Texas. _ So 
2Includes Arizona, California, Kentucky, Mississippi, New York, and Texas. —— 

Table 14.—Ball clay sold or used by producers in the United States, by kind and use 

_ (Short tons) oo - . 

1978 1979 

Use Air- Un- _ Air- Un- 
float processed Total float Ed Total 

Adhesives __________________------- 513 __ 513 549 __ 549 
Animal feed _____.______~--_--------+- vf _— WwW W _ WwW 

Brick, face ____.__..-___-_.-------~-+-- _~ WwW WwW _— WwW Ww 

China and dinnerware____.____-_--__-----~ 42,202 __ 42,202 44,476 __ ° 44,476 
Crockery and other earthenware_— ~~~ ——~—--- 16,748 _— 16,748 22,506 _— 22,506 

Drilling mud_—______-_-_~---~------- WwW __ WwW WwW _— WwW 

Electrical porcelain. ______.-__--------- 29,519 6,810 36,329 28,250 ~ 6,810 35,060 

Fiberglass and catalysts (oil refining)_._._.__._._. 65,914 _. .. 65,914 = 71,213 —- _. ‘71,218 
Firebrick, block, shapes woe ene ee WwW WwW 8,619 WwW WwW 8,471 

Glazes, glass, enamels ____—____----~--~--- WwW WwW 1,760 WwW WwW. 1,644 

Grogs and crudes, high-alumina; 
mortar and cement refractories__._.._._.____ 77,066 5,800 82,866 86,249 2,521 88,770 

Kiln furniture_________-__~---------- WwW WwW 6,246 WwW WwW 2,187 . 

Paper coating and filling _______--__---—--- 10,965 _- 10,965 13,082 a 13,082 
Pesticides and related products. ______ ~~~ 834 —_ 834 732 _- 732 
Pottery _________-_____------------ 98,996 169,513 268,509 105,559 141,502 247,061 
Rubber _________________---__------ 718 __ 718 W __ Ww 
Sanitary ware_______ 54,168 87,184 141,352 63,632 87,973 151,605 

e: 

Floor and wall ___.______.---_--- 89,811 24,433 113,744 84,406 29,034 113,440 
Other ________-~___-~---------- 3,993 _— 3,993 6,042 _- 6,042 

Miscellaneous ___. _§_._/_/_/ __-~-__~-~----~- 40,372 16,634 40,381 54,786 15,030 . 57,514 
Exports. ______-_-~---~-~----~----~-- 54,448 45,110 99,558 72,185 49,875 122,660 

Total______________________.. 580,767 355,484 986,251 654,267 . 332,745 987,012 
nnn 

W Withheld to avoid disclosing company proprietary data; included with “Miscellaneous.”
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FIRE CLAY | Ohio, West Virginia, and Alabama— 
. | | . accounted for 92% of the total domestic 

Fire clay sold or used by domestic produc- output. | - | 

val ed 1979 47 2 reported at £38288 fons Exports of fire clay decreased from 
valved at 507.2 ml I ither lactic cr mest. 286,000 tons worth $12.0 million in 1978 to 
like. containing lov benertee fs 224,000 tons valued at $13.5 million in 1979. like, containing low percentages of iron Fire clay exports decreased 5% in tonnage 
oxide, lime, magnesia, and alkalies to en- and ad cowed 13% in value The price o f 

tures of 1,500" C or higher, Fire clay is exported fire clay decreased by $9.51 to 
basically kaolinite but usually contains oth- aye of onndon suality du a percent- 
er materials such as diaspore, ball clay, . . ., 
bauxite clay, and shale. Fire clays common- Fire clay was exported to 25 countries in 
ly occur as underclay below coal seams and 1979, with the Federal Republic of Ger- 
are generally used for refractories. Some ™any, Canada, and Mexico receiving 27%, 
fire clay was previously reported in other a ze: and 19%, respectively : ‘ mo of end uses. ire clay were reported during 1979. 

__ In 1979, Harbison-Walker Refractories _ There are no price quotations in domestic 
Div. of Dresser Industries, Inc. completed a journals for fire clay, but the per-ton value 
multimillion-dollar expansion of its Vanda- reported by producers ranged from $3.81 to 
lia, Mo., fire clay and high-alumina refrac- $19.75. The reported average unit value for 
tory manufacturing operation. _ fire. clay produced in the United States 

, Fire clay production was reported in 1979 increased 18% from $13.62 per ton in 1978 
from mines in 16 States. The first five to $16.09 in 1979. 
States in rank—Missouri, Pennsylvania, 

| Table 15.—Fire clay sold or used by producers in the United States, by State? 

| 1978 1979 
State $$ eee 

Short tons Value ‘Short tons Value $$ Oe Ot tons Clue 
Alabama______________________ 422,557 $5,041,043 247,257 $4,480,804 Colorado____ 47,040 292,191 41,897 259,715 Illinois _._.- 42,790 435,071 26,519 249,279 Indiana_______________________ 985 14,841 1,062 15,491 Kentucky... == 42,817 312,510 60,284 476,735 Missouri______________________ 772,833 12,190,094 799,086 15,193,699 Montana_________________ 706 8,580 503 2,515 New Jersey _________________ 15,847 _ 114,673 15,044 286,234 Ohio___-. == 805,647 7,321,766 673,308 6,290,961 Pennsylvania ___________________ 633,763 11,383,649 704,714 13,921,224 Texas__-____________ 50,287 273,494 58,398 724,484 Utah _____-§ W W Ww Ww Other States? __________ 290,681 5,178,570 304,276 5,277,852 er NG 8,277,852 

‘Total —- ~~ 3,125,958 42,561,432 2,982,348 47,178,998 
Ee _ _—=—E—_ re 

W Withheld to avoid disclosing company proprietary data; included with “Other States.” 
Refractory uses only. 
2Includes Arizona (1978), Idaho, New Mexico, Washington, West Virginia, and data indicated by symbol W. 

BENTONITE Bentonite was produced in 13 States in 
| ; oo. 1979. Increased bentonite production was 

Bentonite production in 1979 decreased reported for Colorado, Idaho, Montana, Ne- 1% in tonnage and increased 20% in value vada, Tennessee, Texas, and Utah. Produc- 
over that of 1978. A general decrease was tion decreased in Alabama, Arizona, Cali- 
noted in domestic consumption, particular- fornia, Mississippi, and Wyoming, and re- 
ly in foundry sand and animal feed; water- mained the same in Kansas. South Dakota 
proofing and sealing showed a slight in- reported no production. 
crease. A decrease was also noted in bento- Generally, the high-swelling or sodium 
nite exports. bentonites are produced chiefly in Wyo-
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ming, Montana, and California. The calci- bentonite, sepiolite, saponite, and hectorite 
um or low-swelling bentonites are produced clays, and calcium carbonate on the Cali- | 
in the other States. fornia-Nevada border, approximately 80 

During 1978 and 1979, all the major miles northwest of Las Vegas. These miner- 
western and southern bentonite producers als have applications in drilling muds, 
either announced planned expansion or had _ paints, paper coating, and detergents. | 
expansions underway. With the successful On December 31, 1979, Chemical Market- 
conversion to coal from oil and gas firing in ing Reporter quoted bentonite prices as 
dryers, the industry was exploring the prac- rising. Domestic material, 200 mesh, bags, 
ticality of augmenting coal with wood chips carload lots, f.o.b. mines, was priced from 
as a fuel. - $28 to $30 per ton; and imported Italian, 

In other events in 1979, NL Industries white, high-gel material, bags, 5-ton lots, ex- 
was expanding its NL Chemicals’ Bentone warehouse was not listed. The average unit : 
plant in Charleston, W. Va., to double value reported by domestic producers for | 
current production. The plant expansion bentonite sold or used in 1979 was $24.09, 
was scheduled for completion in early 1981. an increase of $4.30 from the $19.79 average 
Bentone, an organic derivative of hectorite of 1978. Per-ton values reported in the 
clay (hydrous lithium magnesium alumi- various producing States ranged from $5.86 
num silicate) is used as a gelling and to $67.91, but the average value reported by 
pigment-suspending agent in the paint, ink, the larger producers was near the Montana | 
plastics, and cosmetics industries. The com- average figure of $29.46. 
pany has additional Bentone production Bentonite exports in 1979 increased from 
facilities in St. Louis, Mo.; Newberry, Calif.; 723,000 tons in 1978 to 853,000 tons; value — 
Livingston, Scotland; and in Nordenham, increased from $43.3 million in 1978 to $55.3 
the Federal Republic of Germany. Gulf million in 1979. This increase in value was 
Resources and Chemical Corp. exercised its the result of an increase in the unit value of 
options to acquire Industrial Mineral Ven- exported bentonite from $59.82 per ton in | 

tures Inc. (IMV) which is engaged in mining 1978 to $64.77 per ton in 1979. This increase 
and processing specialty clays and drilling in per-ton value of exports was attributed to | 
muds. IMV reportedly has large reserves of the return to a larger percentage of the 

| - Table 16.—Bentonite sold or used by producers in the United States, by type and State | 

State ___Nonswelling Swelling Ctl , 
Shorttons Value Shorttons Value Short tons Value 

1978 oe, 
Arizona... -______ Ww Ww Ww WwW 35,802 $476,083 
California ____._.______- 13,750 $878,125 73,975 $8,211,697 87,725 3,589,822 
Colorado_____________ 1,000 12,600 Ww W Ww Ww 
Mississippi. ____________ 358,265 1,741,896 __ __ 358,265 7,741,896 | 
Montana ___________ __ _— 181,257 8,571,199 181,257 3,571,199 
Nevada_____________- 5,400 88,506 3,356 55,520 8,756 144,026 
Texas______________- 55,419 1,100,708 a _. 55,419 1,100,708 
Utah ______________- 920 16,560 6,000 24,000 6,920 40,560 
Wyoming_____________ __ __ 3,452,386 66,362,907 3,452,386 66,362,907 
Other States__---------____ 1198446 *8,633,289 117,481 72,228,730 828,075 _ 5,898,536 

Total _________ 633,200 12,971,684 3,884,405 75,454,058 4,467,605 88,425,737 

1979 
Arizona_____~___-~-~-~- WwW Ww Ww Ww 28,176 330,564 
California ___________- 13,550 391,053 67,610 4,752,171 81,160 5,143,224 
Colorado ____________- 1,000 14,100 W WwW W W 
Mississippi____________ 318,078 ‘7,127,584 __ __ 318,078 7,127,584 
Montana _____________ __ __ 385,758 11,362,748 385,758 11,362,748 
Nevada______________ __ __ 34,094 - 612,919 34,094 612,919 
Texas_______________ 65,824 3,241,749 __ __ 65,824 3,241,749 
Utah _-__-___________ 840 16,800 7,424 31,666 8,264 48,466 
Wyoming. _________~-- -- _- 3,285,002 74,405,909 3,285,002 74,405,909 
Other States___________ 1176,200 13,744,269 266,695 2827,582 $215,719 $4,255,387 

Total _________ 575,492 14,535,555 3,846,583 91,992,995 4,422,075 106,528,550 

W Withheld to avoid disclosing company proprietary data; included with “Other States.” 
1Includes Alabama, Idaho, and data indicated by symbol W. 
2Includes Idaho (1979), Kansas, South Dakota (1978), Tennessee, and data indicated by symbol W. 
3Incomplete total; difference included with totals for specific States.
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higher cost drilling muds and foundry sand mud, 26%; iron ore pelletizing, 24%; and 
grades shipped. Domestic bentonite produc- others (including pet waste absorbent, wa- 
ers were facing increased competition in terproofing and sealing, and fertilizers), 
foreign markets. Bentonite from the Greek 12%. 
Island of Milos was being blended with the Bentonite imports in 1979, including 
USS. clay for pelletizing Canadian taconite chemically activated material, totaled 2,577 

: ores on a large scale. | tons valued at $800,000, compared with 
Bentonite was exported to 56 countries in 2,641 tons valued at $481,000 in 1978. The 

1979. The major recipients were Canada, 2,495 tons of chemically activated bentonite 
43%; Australia, 9%; the Netherlands and was imported from four countries, with 
Japan, 8% each; the United Kingdom, 5%; Canada supplying 44%; the Federal Repub- 

| and others, 27%. Domestic bentonite pro- lic of Germany, 29%; Mexico, 26%; and the 
ducers reported that the end uses of their United Kingdom, the remaining 1%. 

: exports were foundry sand, 38%; drilling Be 
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Figure 2.—Bentonite sold or used by domestic producers for specified uses.
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Table 17.—Bentonite sold or used by producers in the United States, by type and use 

. - . (Short tons) | 

} 1978 | 1979 

Use _ Non- wy : ‘Non- © : | ee ) gwelling Swelling Total swelling Swelling | Total 

Domestic: . . 
Adhesives ___.-__-~----------~ W 2,747 2,747 w __-:i1,219 1,219 
Animal feed___ 2 638,109 148,161 211,270 70,234 113,813 184,047 

rick, face__._—________-_-~---~ __ _- = 
Catalysts (oil refining) - eee 16,843 +7 16,848 - 4,511 = 4511 

ment, portland... _________ = — . 

Drilling mud eee t:~*~<CSC*SSs«,148,685 1,144,047 14,658 1,261,477 — 1,276,185 
Fertilizers _._______.___._.___ _ 2,420 17 2,437 4,764 __ 4,764 
Filtering, clarifying, : . | 

SES nd nie oo oe 
Imai OWS and miner , 

oils and greases ________ 83,749 9,379. 93,128 91,044 6,784 97,828 
Vegetable oils_________.__ . _ 68,184 __ 63,184 18,508 __ 18,508 

Foundry sand__-__§_§_________ 337,889 697,939 1,035,828 300,576 595,697 896,273 
Glazes, glass, enamels __ —_ _____-_ wi. WwW WwW _- WwW WwW 

Gypeum products — — —>-------- a W WwW _— WwW WwW 
ical, pharmaceutical, 

cosmeC. 50 1,282 1,282 _ 3,295 3,295 
Paint_________.-_________ 218 26,767 26,980 — __ 13,905 13,905 
Pelletizing (iron ore). __________ 183 939,274 . 939,457 13,504 888,204 901,708 

, Pesticides and related products ____ 1,496 8,259 - 4,755 1,403 2,181 4,190 
et waste absorbent ____.______~_— -__ oO _- 

Waterproofing and sealing _______ 2,952 71,447 74,399 34,372 41,321 75,693 
Miscellaneous________.__.______ 42,040 202,364 1244,404 423 233,481 1233,904 

Total _..______________ 614,540 3,246,221 3,860,761 558,997 3,161,983 3,715,980 
Nee ee eee serene ee 

EERE 

Exports: _ — | 
| Drilling mud ________=______ __ 171,388 . 171,388 __ 180,067 180,067 

Foundry sand___ $5. 16,998 292,202 239,200 16,964 250,066 267,030 
Pelletizing (iron ore)_— _________—-~ __ 164,086 - 164,086 _— 172,515 172,515 

Other. > 1,662 30,508 . 32,170 4,581 81,952 86,483 

Total --- --------- ___-_ «18,660 588,184 «606,844 21,495 684,600 706,095 
: ee 

Grand total. ____-_______-- 633,200 3,834,405 4,467,605 575,492 3,846,588 4,422,075 

W Withheld to avoid disclosing company proprietary data; included with “Miscellaneous.” 
1Incomplete total; difference included with total for each specific use. 

FULLER'S EARTH — | Production from the region that includes 
A ot G d _— ttapulgus (Decatur County) a, an 

° ; , . . - . ” ? 

see eee t of rer 8 earth % . we M- Quincy (Gadsden County), Fla., is composed 

The unit value assign ed by domestic roduc. predominantly of the lath-shaped amphi- 
ers increased $4.1 Bon 1 979 to $52 id P rton bole clay mineral attapulgite. Most of the 
This increase in value was due pe large fuller’s earth produced in other areas of the 
So . . . : United States contains varieties of mont- 
increases in unit value by Florida, Georgia, morillonite 
Illinois, Mississippi, and Tennessee produc- In early 1979, completion of a major 
ers. e Jd, 

Fuller's earth production was reported Minerals. i comnounces ee 
from operations in nine States. The two top and Vhemicals Vorp. at Its — 
producing States, Georgia (40%) and Flo- tapulgus, Ga., mineral thickener operation. 
rida (31%), accounted for 71% of the domes- Additional modifications scheduled for late 

tic production. The other seven States 1979 were to further expand production 
accounted for the remaining 29%. All capabilities. 
States except South Carolina, Tennessee, Attapulgite, a fuller’s earth-type clay, 
and Utah showed slight gains in production. finds wide application in both the absorbent 
Missouri reported production for 1978 but and thickening areas. Mineral thickeners 

not 1979. are used in such diverse markets as paints, 

Fuller’s earth is defined as a nonplastic joint compound cements, polishes, and plas- 
clay or claylike material, usually high in tics. The thixotropic properties of attapul- 
magnesia, which has adequate decolorizing gite clays provide the important thickening 
and purifying properties. and viscosity controls necessary for sus-
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pending solids. value of exported fuller’s earth declined 
Prices for fuller’s earth were not publicly $1.68 to $69.90 per ton. The major recipients 

quoted in 1979, but the value per ton for were the Netherlands, 41%; Canada, 34%; 
attapulgite reported by producers ranged the United Kingdom, 11%; and other coun- 
from $28.88 to $63.20; montmorillonite tries, the remaining 14%. | 
prices ranged from $29 to $55. Imports of fuller’s earth in 1979 were 185 

In 1979, fuller’s earth was exported to 28 _ tons valued at $13,000, all from Sweden and 
countries; exports increased from 59,000 the United Kingdom. 
tons in 1978 to 74,000 tons in 1979. The unit 

Table 18.—Fuller’s earth sold or used by producers in the United States, by type and State 
STO 

Attapulgite Montmorillonite — Total 
Year and State OO Ce OOOO 

Short tons _ Value Short tons Value Short tons Value 

| 1978 | | 
Florida _____$____..._- 458,527 $27,275,039 _— __ 453,527 $27,275,039 
Georgia_______.____~_ 437,183 21,967,804 181,622 $5,178,497 618,805 27,146,301 
Other States... _______ 199138 11,406,655 2498,154 717,602,520 457,287 19,009,175 

Total _________ 919,843 50,649,498 609,776 22,781,017 1,529,619 73,430,515 

1979 | | | | 
Florida ___§_$______-___ 490,843 31,022,860 _— _— 490,843 31,022,860 
Georgia... ~--- 432,500 23,088,346 188,661 5,687,180 621,161 28,775,526 
Other States____._____~_ 135,954 11,710,602 2420,289 720,252,976 456,243 21,963,578 

Total ________~_ 959,297 55,821,808 608,950 25,940,156 1,568,247°' 81,761,964 
nO 

. ~ Mncludes Nevada and Texas. 
- 2Includes Illinois, Mississippi, Missouri, Nevada, South Carolina, Tennessee, and Utah. 

Table 19.—Fuller’s earth sold or used by producers in the United States, by type and use 

(Short tons) eS 

1978 1979 

Use Atta- Montmoril- Atta- Montmoril- 
pulgite lonite Total pulgite lonite Total 

Domestic: 
Adhesives_________________ 1,940 __ 1940 1,014 __ 1,014 
Animal feed ____§_-.___~_--_-—~ 930 _— 930 696 __ 696 
Drilling mud______________~~ 85,971 26,189 112,160 81,282 23,578 104,810 
Fertilizers ________________ 53,564 15,774 69,338 62,434 19,796 82,230 
Filtering, clarifying, and 

decolorizing mineral oils and 
greases_________________ 11,227 __ 11,227 23,210 __ 23,210 

Medical, pharmaceutical, . 
cosmetic ____—~___~_______ 81 __ 81 122 _— 122 

Oil and grease absorbents ____—_—_ 281,084 191,596 472,680 279,831 165,174 445,005 
Paint __-________-~_~~-~~~-_-~ 8,996 __ 8,996 3,902 — 3,902 
Paper filling ________.______ 944 3,245 4,189 746 1,773 2,519 
Pesticides and related 

products ____________-_-~~~ 124,714 56,294 181,008 181,449 67,847 199,296 
Pet waste absorbent __________ 194,422 260,249 454,671 202,290 250,177 452,467 
Rubber _________________-_ 68 __ 68 162 __ 162 
Miscellaneous __ ___——~____~-~- 54,520 37,365 91,885 49,411 49,398 98,809 

Total. -§_-________-_____ 818,461 590,712 1,409,173 836,499 577,743 1,414,242 

Exports: 
Drilling mud______________- 1,125 __ 1,125 109 __ 109 
Oil and grease absorbents _____ _ _ 32,289 11,940 44,229 64,712 20,457 85,169 
Pet waste absorbent ______~_--_~_— 29,178 5,665 34,843 37,049 9,100 46,149 
Miscellaneous _____________- 38,790 1,459 40,249 20,928 1,650 22,578 

Total ~~. -__________-~- 101,382 19,064 120,446 122,798 31,207 154,005 

Grand total ___§_-_____--_—- 919,843 609,776 1,529,619 959,297 608,950 1,568,247 
i
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plants, and acquisitions and/or mergers hoocheé Brick Co. in Fulton County, Ga. An 
-. were commonplace in 1978 and 1979. agreement was also reached in 1978 for the 

In 1978, Acme Brick Co. began construc- $11 million merger of Triangle Brick with a 
tion, scheduled for completion by yearend US. corporation to be formed by Roeben- 
1978, on a “Bondset” brick line at its Tulsa, Klinkerwerke of the Federal Republic of 
Okla., operation. Construction was com- Germany. The firm is Germany’s largest 

| pleted 1. one ot two Te oe a manufacturer of face brick and roof and 
i erla, Ark., plant. e new 42-foot- floor tile. 7 

| diameter kiln augments two 32-foot kilns - In 1979, Michigan Brick, Inc., broke — 
already in operation. The other new kiln ground at its recently purchased site in 

under construction was designed to fire \ineral Wells, Tex., for a new brickmaking 
ether nature gas or wood particles. The facility. The facility will operate in the 

, gan reconditioning plant facili- name of Brazos Brick Co. Pullman Swindell ties at its Weir, Kans., location. The renova- Div. of Pullman. Inc ‘was awarded the 
tion will allow conversion to solid fuels. f oe tructi nd Lastly, the Keller Corp. was awarded a contract for engineering, construction, an 

contract for constructing a new, highly ? rocurement of major equipment for the 
| automated brick works at its Oklahoma ‘lly automated 10-million-brick-per-y car 

City, Okla., location. The new facility, with Commercial and residential brick works. 
additional grinding capacity to accommo- rwinan by Mia Stan ne Oe ter | 
date the enlargement, was being designed ” : - 
to enable conversion to solid fuel. After ™eter-long automated roller hearth tunnel _ 
completing a new grinding and clay prepa- kiln for manufacturing quarry tiles. Instal- 
ration plant in 1977, Michigan Brick Co., a . lation of the new kiln was at Mid-State’s 
subsidiary of Canada Brick Co. (part of Mount Gilead, N.C., plant and was schedul- 
Jannock Ltd., a Canadian holding company ed to begin production by midyear. Belden 
in Corunna, Mich.), completed an entirely Brick Co., Canton, Ohio, awarded a mullti- 
new brick manufacturing plant, which went million-dollar turnkey contract, again to 
onstream early in the year. In another Pullman Swindell, for building a new brick 
move, Michigan Brick purchased a 90-acre_ plant in Sugar-Creek, Ohio. The plant, ex- 
site at Mineral Wells, Tex., to eventually pected to be operational by yearend 1980, 
build a two-kiln brickmaking facility with was to capable of producing up to 40 million 
an annual capacity of 70 million bricks. The sand-molded face brick annually. 
first was expected to come onstream in In 1979, Ibstock-Johnsen, Ltd., of the 
early 1980 followed by the other in 1981. United Kingdom continued adding US. 
Also in 1978, Merry Brothers Brick and Tile prick interests. This time it completed a 
Co. at its Augusta, Ga., site began work on a merger agreement with the Glen-Gery 
$6.5-million plant expansion. Jenkins Brick Corp., Reading, Pa. The earlier purchase of 
Co. planned a major $2-million expansion at Marion Brick (seven plants) combined with its Atlanta brick manufacturing facility Glen-Gery’s seven give Ibstock-Johnsen a 

which will double its present p roduction total of 13 plants with a capability of more capacity. The expansion will include aneW than 500 million bricks annu ally. 

anne kiln and ary to. atong wien the The output of the energy-intensive com- 
capacity. Jenkins also has tes plan ts “n mon clay and shale industry was hindered 
Alabama. again by shortages of fuel and labor. Con- 

. . struction rates rose slightly in 1978 but 
Brivk Corp. subsidiary te iBSTOCK Conn declined in 1979. Industrywide attention 
newly formed U.S. arm of Ibstock-Johnsen WS focusing on coal, sawdust, and wood- 
Ltd., a British brickmaker, for $9 million. Chip firing, in the Northwest and Southeast, 
Richtex Brick Co., a wholly owned subsid- 8 2 possible escape from the high cost and 
iary of Pomona Corp., purchased the plant Shortages of oil and gas. | 
and assets of Eastern Brick & Tile Co. of Exports of common clay and shale are not 
Sumter, S.C. The Eastern plant, closed since collected by the U.S. Department of Com- 
January, was scheduled to reopen during merce. Most countries have local deposits of 
midyear in order to develop a new line of either clays or shales that are adequate for 

residential bricks that will complement manufacturing structural clay products, 
Richtex’s products. General Shale Products cement clinker, and lightweight aggregates, 
Corp. signed a stock purchase agreement for and thus have no need to import such 
acquiring the common stock of Chatta- materials.
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Table 20.—Common clay and shale sold or used by producers in the United States, by 
- ee — .., . State? - 

| - State Be 
| en Short tons ‘Value Short tons _ Value 

Alabama ________-____________ - 2,094,447 $8,809,496 1,858,715 $8,622,506 
Arkansas _____________________ 1,077,884 1,557,410 912,215 1,845,165 
California__.__.----_.__________ 2,327,267 10,069,154 2,389,278 11,388,355 
Colorado. ________----_-_______ 500,486 2,461,272 479,365 2,457,515 
Connecticut__....--___-_.-_-____ 105,248 324,210 111,578 434,701 
Delaware _. ~~~ 10,449 7,837 10,800 8,640 
Florida_____.---_--._______ i... 118,393 211,350 159,076 285,014 
Georgia _______-__------__-_-_- 2,325,527 6,241,008 1,642,189 4,710,161 
Illinois______..-----_.-______ Le 698,780 . 2,749,977 515,319 2,106,156 
Indiana ______--__-__.________ 1,275,774 2,479,689 1,184,278 — 2,325,220 
Iowa. ee 894,087 2,694,011 869,676  _—-. 2,883,074 

| Kansas.» 2 1,160,719 § —-:2,814,449 1,060,871 2,635,856 
Kentucky ____.--_-_-___________ 632,933 2,359,165 734,090 2,782,261 
Louisiana _______-__.-..__.__._. —_ 516,859 4,785,755 415,516 6,073,392 
Maine ________---____________ 99,831 163,895 90,030 163,004 
Maryland _____________~_______ 948,421 2,642,315 974,831 2,854,067 
Massachusetts _________________. 155,041 332,939 155,547 367,070 
Michigan _____________________ 2,121,707 6,993,043 _ 2,072,107 7,429,990 
Minnesota______...____________ 174,420 2,089,514 135,474 1,904,984 
Mississippi _______._______.____ 1,356,174 3,034,095 1,221,404 | 3,161,494 
Missouri______-_______________ 1,434,216 © 3,816,622 1,497,161 4,350,426 
Montana _____________________ 35,123 124,601 38,178 142,530 
Nebraska ___-_-._-§-_____________ | 146,314 417,837 156,144 453,984 
New Jersey _-___-___-_______----- ~ §2,213 261,065 51,947 272,722 
New Mexico ___________________ , 64,672 108,072 74,307 124,242 . 
New York_________________ iL 658,769 2,121,181 835,581 . 8,027,177 
North Carolina... -________ 8,542,473 = ——-9,067,127 8,308,345 8,385,151 
Ohio ___ 2,972,833 8,072,495 2,700,331  —S——-'7,204,029 
Oklahoma______-__-_________ 2 __ 1,019,460 1,874,322 948,662 1,999,129 
Oregon. 140,265 261,194 139,188 262,740 
Pennsylvania_ __ ___..____..__-- 1,987,265 6,791,485 1,763,164 6,178,081 
Puerto Rico. _-________-______ 285,522 . 544,065 259,722 555,757 
South Carolina__________________ 1,578,869 4,387,858 1,504,744 4,149,283 
South Dakota___________________ ~. 215,850 267,738 205,469 291,506 
Tennessee... ___- 987,797 -. 2,816,753 697,069 1,304,844 
Texas _._ 2 3,954,650 13,499,895 3,610,246 11,548,394 
Utah. 252,652 755,302 340,653: 1,076,631 
Virginia.» 5 5 1,043,369 _ 8,266,027 1,058,552 3,512,044 
Washington.________-__________ 856,771 1,417,788 338,762 1,549,254 
West Virginia ____-___________i__ 343,114 574,887 ~ . 330,809 591,668 
Wyoming _____________________ 179,579 612,096 186,271 690,193 
Other States?__________________. 283,520 1,189,549 241,639 1,126,707 | 

| Total. 5 40,074,738 124,068,443 37,278,808 122,735,117 | 

1Includes Puerto Rico. : | 
-2Includes Arizona, Idaho, Nevada, New Hampshire, North Dakota, Wisconsin, | . : 

| CONSUMPTION AND USES 

The manufacture of heavy clay products ported for shipments of heavy clay products — 
(building brick, sewer pipe, and drain, roof- for 1979 increased 2% to $1,179 million 
ing, structural, terra cotta, and other tile), from the 1978 value of $1,159 million. 
portland cement and clinker, and light- Trends in the various product categories 
weight aggregate accounted for 38%, 19%, were less consistent. Thousand-unit counts 
and 10%, respectively, of the total domestic for building or common face brick decreased 
consumption for 1979. In summary, 67% of 10% in 1979 from that shipped in 1978, 
all clay produced in 1979 was consumed in shipments of glazed and unglazed ceramic 
the manufacture of these clay- and shale- tile and glazed brick decreased 3%, and clay 
based construction materials. The foregoing floor and wall tile increased 5%. The ton- 
clay tonnage relationships were similar to nage of unglazed structural tile decreased 
those reported for 1978. The utilization of 9%, and vitrified clay sewer pipe and fit- 
clays in 1979 for heavy clay products and __ tings shipped during the year decreased 8%. 
portland cement decreased 11% and 7%, The value of these shipments decreased 2% 

respectively, over that reported in 1978. for building brick and clay and increased 
Heavy Clay Products.—The values re- 17% for floor and wall tile. The value
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decreased 5% for clay sewer pipe and re- In 1979, 10% of the clay produced was 
mained the same for the structural tiles. used _ in filler applications. Of all the clay 

Lightweight Aggregate.—Consumption of used for these purposes, kaolin accounted 
clay and shale in the making of lightweight for 87%, fuller’s earth 8%, and bentonite 
aggregate decreased in 1979 to 5.68 million 4%. Ball clay, common clay and shale, and | 
tons. This was a 3% decrease from the 5.85 fire clay accounted for the remaining 1 %. 
million tons used in 1978. This small de- The total amount of kaolin consumed by 
crease was attributed to a downturn in this end use category increased 20%. In the 

construction rates, but uses in the newer individual kaolin categories, an increase of 
markets, such as running tracks, golf 4% was noted for gypsum products, for 
courses, potting, and a host of other horti- Paper coating, 2% and a 1% increase in 
cultural applications, continued growing. rubber use. Decreases were observed for 

The tonnage of raw material mentioned adhesives (19%), fertilizers (12%), and plas- 
in tables 22 and 25 for lightweight aggre- tics (7%). Total quantity of fuller’s earth 
gate production refers only to clay and used in insecticides and fungicides increas- _ 

shale and does not include the quantity of @410%. | | 
slate and blast furnace slag similarly used. Absorbent Uses.—Absorbent uses for 
In 1979, 590,262 tons of slate was expanded lays consumed 1,060,869 tons, or 2% of the for lightweight aggregate, a 10% increase total 1979 clay production. Demand for | 
from the 1978 figure of 537,284 tons. The absorbents in 1979 increased 1% over that 

| amount of slag used for lightweight con- reported for 1978. Fuller s earth was the 
crete aggregate and in block manufacture PF!MC!P al clay used in absorbent applica- 
decreased 9% from 1,682,144 tons in 1978 to tions; 51% of the entire output was consu- 
1,538,000 tons in 1979. med for this purpose. Bentonite was used to 

Refractories.—All types of clay were used @ lesser degree. Demand for clays in pet 
in manufacturing refractories. Fire clay, aries Bbsorbent, represenang oe or the 

- kaolin, and bentonites accounted for 59%, © that a ort sd fe 1978 Demand F %o rom 

22%, and less than 1%, respectively, of the fl a ik 0 " te. hi fl ke abs b ‘have ‘2 
total clays used for this purpose. Bentonite or adsorbents, Chelly “0 adsory nazare- 

. . . . ous oily substances, represented the re- 
was used primarily as a bonding agent in ining 49% of absorbent d d and 
proprietary foundry formulations. Minor aiming Cen ne ane and 
tonnages of ball ciay, fuller’s earth, and 7reased 3% from the 1978 figure. | ; © Drilling Mud.—Demand for clays in 

| 90 ne ay 5 and de oricn ane eee rotary-drilling muds increased 10% in 1979, 
agents , y g from 1,256,332 tons in 1978 bo 1,381,118 

| ° oe ons. This increase in demand, mostly in | 
The tonnage used for refractories in 1979 exploratory gas well drilling and to a lesser 

constituted 8% of the total clays produced. degree in oil well drilling, was spurred b 
This slight decrease in the use of clay-based jhe deregulation of “new gas troduced 

refractories in 1979 reversed an upward into the interstate market after April 6, 
rend which had continued for 7 years. The 4979. Drilling muds consumed 2% of the 

previous increases were due primarily to entire 1979 clay production. Swelling-type 
both the continued expansion in refractory bentonite is the principal clay used in dril- 
aggregate production and an upsurge inthe Jing mud mixes, although fuller’s earth or 
manufacturing of more conventional brick- nonswelling bentonite is also used to a 

type refractories. The decline in 1979 was limited extent. Bentonite and fuller’s earth 
attributable to the steelmaking decline. Re- accounted for nearly 100% of the total 

fractory aggregates are used mostly in plas- amount of clay used for this purpose. Small 
tic, gunning, ramming, and castable mixes. amounts of ball clay and kaolin were used 

Filler—All clays are used to some extent in specialized formulations. 
as fillers in one or more areas of use. Floor and Wall Tile-—Common clay and 
Kaolin, fuller’s earth, and bentonite are the shale, ball clay, kaolin, and fire clay, in 

principal filler clays. Kaolin was used in the order of demand, were used in manufactur- 

manufacture of a large number of products, _ ing floor, wall, and quarry tile. This tile end 

such as paper, rubber, paint, and adhesives. use category accounted for less than 1% of 
Fuller’s earth was used primarily in pesti- the total clay production in 1979. Demand 
cides and fertilizers. Clays in pesticides and in 1979, 253,434 tons, decreased 7% from 
fertilizers are used either as carriers, that shown in 1978. 
diluents, or prilling agents. Bentonites were Pelletizing Iron Ore.—Bentonite is used 
used mainly in animal feed. as a binder in forming hard iron ore pellets.
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Demand decreased in 1979 to 901,708 tons. the major source for swelling bentonites. oe 
This decrease in the use of bentonite for Ceramics.—The total demand for clays in 
iron ore pelletizing, reflecting a downturn the manufacture of pottery, sanitary ware, 
in taconite pellet production because of china and dinnerware, and related products. 
lower steel demand, was compounded by (excluding clay flower pots) accounted for _ 
inroads made by cheaper foreign bentonites 2% of the total 1979 clay output. The total | 
into a traditional U.S. clay market. Of the clay demand, principally ball and kaolin 
total bentonite produced in 1979, about 22% clays, increased from approximately 871,193 
of the swelling variety was consumed for tons in 1978 to approximately 1,211,539 tons 
this purpose. U.S. deposits continued to be in 1979.
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Table 23.—Shipments of principal structural clay products in the United States © | 

- Products moe ms 1975. ~ 1976 -- 1977 -1978 - += 1979 | 
OS LL CT A Ete 

Unglazed common and facebrick: —- 
: Quantity ~---~-~-~~~~~ million standard brick__ 5,854 6,973 8,060 8,957 8,020 

alue______.--___________ million dollars__ $358 $461 $607 $765 $749 
Unglazed structural! tile: | a 

Quantity ~—~-~~~—~_— ~~. thousand short tons__ 88 71 50 76 69 
alue _____-_____.._-__~_-~-_million dollars__ $4 $3 $3 $4 $4 

Vitrified clay and sewer pipe fittings: - , Co 
Quantity —--~-~-~~~~-~ ~~. thousand short tons__ 1,190 1,099 1140 924 847. 
alue___ ~~~ ee ___ million dollars__ $124 $123 $140 . $126. - $120 

Unglazed, salt glazed, and ceramic glazed structural . — . 
facing tile, including glazed brick: —— 

: Quantity ___-______________million equivalent: =«s«79—t—ts«iD 63 58. BG alue_____________________ million dollars__ $11 $10 $11 $11 gd 
- Clay floor and.wall tile, including quarry tile: . Co, 

Quantity --~-~—~—_~~—~~——~_~ million square feet__ 236 259 291 299... 314 
alue______________-_____-_million dollars__ $159 $186 $233 $2538 Ss $295 

_ ‘Total value ______________________do____ $656 1$784 $994 $1,159 $1,179 

‘Data do not add to total shown because of independent rounding. . c, 

Table 24.—Common clay and shale used in building brick production in the United 
- _— | : States, by State — gs 

| } | 1978 } ‘WD 
oe, - State crn az Oo 

. a Short tons Value — Shorttons = Value _ 

Alabama____ ~~~ 826,002 | $2,054,544 701,542 $1,826,936 
Arizona and New Mexico_________-___ 131,739 250,588 - 119,248 . _ - 260,306 
Arkansas ____==§_ ~~ 585,631 939,703 468,020 760,395. 

. California ___-§_-§$_$_§________________ 572,403 2,651,607 — . _ §00,159 . - 1,547,856. 
Colorado..____ =) 5 468,067 2,334,866 447,600 2,325,290 
Connecticut... $$ 105,243 324,466 111,578 435,179 
Delaware -_-___ ~~ _~__ 10,449 7,837 10,800 8,640 
Georgia ___________ 2,032,815 5,555,808 1,362,559 4,021,976 
Idaho, Montana, Utah_______________ 143,897 489,235 107,185 == =. s« 22,764. 
Mlinois -_ 2 405,964 1,760,655 317,504 1,478,969 
Indiana and Iowa _________________ 740,082 1,545,665 682,173 1,612,956 
Kansas____§_-§_§_§___§— > 325,883 765,428 220,629 425,635 
Kentucky ______§.~§_-_-_________ 197,137 499,670 266,955 808,311 
Louisiana ___§_~§_~ 22 Le 219,888 438,757 139,516 273,392 
Maine, Massachusetts, New Hampshire __ _ _ 180,959 478,623 149,256 339,722 
Maryland and West Virginia __________ 487,132 1,465,006 461,687 1,721,822 
Michigan, Minnesota, Wisconsin ______ _ _ 220,380 1,941,407 239,510 2,310,267 
Mississippi __-._..§_-____-§_-§_-_________ 919,873 2,115,567 829,356 2,298,697 
Missouri_______§_§_§_§_-_-_- 225,232 663,708 218,411 672,756 
Nebraska and North Dakota___________ 173,173 406,607 165,356 419,284 
New Jersey ___ $= 50,000 250,000 50,000 262,500 
New York ____-_ > 5 55 ee 228,718 552,890 247,409 575,284 
North Carolina. -5_- >_> = 5 2,834,030 7,658,503 2,667,030 6,981,229 
Ohio _-_____ 1,488,805 4,211,900 1,400,467 3,519,424 
Oklahoma_____§_§_________ 399,713 747,739 . 400,030 793,578 
Oregon_____§___________ 50,152 19,756 42,438 73,185 
Pennsylvania___§__§_______________ 1,478,888 4,791,804 1,427,168 4,811,100 
South Carolina _§_-§_-§ $5 5 2 8 1,109,866 3,015,445 978,527 2,731,157 
South Dakota_______________ 10,494 13,118 —_ _— 
Tennessee______._§_§_______ 560,725 914,428 479,281 828,994 
Texas_______________ 1,760,044 7,375,944 1,771,786 5,775,762 
Virginia ____ ~~~ 937,289 1,702,713 956,472 1,870,953 
Washington. ______§_§_______ 197,146 689,584 201,134 801,600 
Wyoming _________________ 41,509 202,039 43,228 244,061 a cr hd 

Total _-§_-_______________ 20,119,328 58,895,610 18,183,964 53,339,980 
eee ee
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Table 25.—Clay and shale used in lightweight aggregate production in the United States, 
. by State and kind | 

Short tons - 

| State Highway _ Total. 
a | Concrete Structural surfaci- § Other Total value 

| ng | | 

—-1978 : } 
Alabama and Arkansas _._________ 1,059,582 - 159,459 12,808 18,665 - 1,245,464 $5,283,765 : 
California. ___.___._____.__-___ 282,600 176,979 __ 60 459,639 3,427,700 
Colorado, Florida, Georgia. __________ 36,000 24,000 __ __ 60,000 129,600 
Illinois, Indiana, lowa ____________ 343,261 11,900 350 __ 355,511 —-:1,266,528 
Kansas, Kentucky, Louisiana ______ __ 452,564 125,659 65,944 7,491 651,658 5,204,097 
Maryland, Massachusetts, Minnesota _ _ _ 115,375 25,189 _. 297,566 168,130 2,018,262 
Mississippi _ ______-=------_-- 144817 32,832 203,010 _. 380,659 797,799 
Missouri, Nebraska, North Carolina __ __ 356,386 . 152,800 12,150 __ 521,886 —-1,591,452 
Montana __-___.-_.--_.~-____- 8,800 oe _- _— 8,800 14,080 
New York. _.._________________ 148,000 90,000 __ 1,250 289,250. 1,261,345 
North Dakota, Ohio, Pennsylvania___ _ _ 241,034 23,276 5,130 200 269,640 970,789 
Oklahoma _______-___________ 110,790 64,346 __ _. 175,186 306,489 
South Dakota, Utah, Washington _____ 138,505 58,454 326 __ 197,285 457,602 
Tennessee______-______________ 196,215 __ __ __ 196,215 1,486,543 
Texas _._-______-___________ 336,752 227,424 218,698 36,500 814,369 2,530,754 
Virginia.____.-____._________ 97,900 1,100 _. 5,000 104,000 ~—- 1,560,000 

| Total. ..-_-____________ 4,068,531 1,173,418 513,411 91,7382 5,847,092 28,301,805 

— 1979 | | ao | , | 
Alabama and Arkansas ___________ 999,176 136,471 25,094 __ 1,160,741 5,775,898 
California. ________.-_________ 298,082 299,382 _. 67,331 664,795 ~———5,8 48,595 
Illinois, Indiana, Iowa ____________ - 324,172 __ __ _. 324,172 1,029,926 
Kansas, Kentucky, Louisiana ____ __ __ 466,032 161,738 85,496 7,870 721,186 7,740,970 
Massachusetts and Minnesota _______ 121,914 17,483 __ 3,979 143,876 «1,945,792 
Mississippi ___________________ 121,053 80,880 200,165 __ 352,048 172,947 
Missouri, Nebraska, North Carolina __ __ 364,831 134,000 12,150 . __ 510,981 1,882,236 
Montana ___________________-_ 9,475 : __ __ __ 9,475 15,160 
New York. ________-__ 214,750 138,250 __ 1,300 354,300 2,053,661 
North Dakota, Ohio, Pennsylvania_ __ _ — — 251,105 638 5,225 — 256,968 939,327 
Oklahoma __________-________ 116,125 67,246 __ _. 188,871 361,256 

- South Dakota, Utah, Washington _____ 195,557 110,199 326 __ 306,082 821,426 
Texas = 234,286 155,324 142,488 61,773 593,821 ‘1,994,794 

Virginia -- 5 5 97,000 1,000 a 2,000 100,000 1,638,000 

Total.._______________ 8,818,558 1,252,561 470,894 144,253 5,681,266 32,819,988
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Table 26.—Shipments of refractories in the United States, by kind | 

. 1978 + 1979 

Unit of —_—_— Orr Product ( 
os quantity Quan- Value Quan- Value 

_ tity (thousands) tity (thousands) 
LL LT CLL 

CLAY REFRACTORIES a 
Superduty fire clay brick and shapes _____ 1,000 9-inch 54,481 $42,393 61,538 $79,446 

equivalent . 
Other fire clay, including semisilica, ~._.do.__ ~° 176,580 83,583 - 162,517 89,193 

brick.and shapes, glasshouse pots, _ 7 
tank blocks, feeder parts, and upper . 
structure parts used only for glass. . 
tanks. 

High-alumina (50% to 60% AleQOs3) brick ~——.do___ 77,491 113,553 83,869 135,948 
and shapes made of calcined dia- 
spore or bauxite.? . 

Insulating firebrick and shapes -~_______ ____do___ 47,387 29,860 49,321 33,049 
Ladle brick__-_-_____________-.-_._ .____do___ — 185,618 48,714 192,965 52,463 
Sleeves, nozzles, runner brick, tuyeres ___ _ ~——_do_ __ 36,572 25,984 46,239 35,514 
Hot-top refractories _..____________ . Shorttons _ 27,934 4,152 22,932 6,244 
Kiln furniture, radiant heater ele- _~__-do___ NA 19,429 NA 21,843 

ments, potter’s supplies, other - 
miscellaneous-shaped refractory : 
items. 

Refractory bonding mortars __-_-____-_ —___do___ 79,462 19,539 88,452 25,876 
Plastic refractories and ramming ___-do___ 102,939 38,274 205,784 44,624 

mixes, containing up to 87.5% . 
AlsOs3.? . . : 

_ Castable refractories_____________._ ___.do___ 161,830 32,792 153,821 33,084 
Gunning mixes ___________-______-— =L__ do _ 63,398 10,326 87,800 15,396 
Other clay refractory materials sold __._-do___ 320,538 28,968 92,450 7,577 

| in lump or ground form. ¢ | 

. Total clay refractories __-_____________ “XX 497,567 XX 580,257 
ee 

NONCLAY REFRACTORIES 
Silica brick and shapes__________.___ - 1,0009-inch - 30,574 33,607 44,996 42,059 

equivalent 
Magnesite and magnesite-chrome ____do___ 100,150 268,627 95,670 285,792 

brick and shapes. . 
Chrome and chrome-magnesite brick ___-do___ 13,060 38,063 10,843 36,603 

and shapes. 
Shaped refractories containing nat- Short tons _ 22,429 31,131 25,408 36,435 

ural graphite. . 
Zircon and zirconia brick and shapes; 1,000 9-inch 35,684 152,997 39,624 168,287 

other carbon refractories: Forsterite, ~ equivalent 
pyrophyllite, dolomite, dolomite-mag- a 
nesite, molten-cast,® other brick 
and shapes. 

Other mullite, kyanite, sillimanite, or ___-do___ 3,651 15,641 4,651 19,333 
andalusite brick and shapes. 

Other extra-high (over 60%) alumina _— do __ 7,223 31,631 9,043 44,163 
brick and fused bauxite, fused alu- . 
mina, and dense-sintered alumina 
shapes.® 

Silicon carbide brick, shapes, and ~~ -do_ __ 4,048 34,708 4,842 47,094 
kiln furniture. 

Refractory bonding mortar ___________ Short tons _ 35,103 14,114 33,978 15,626 
Hydraulic-setting nonclay refractory __~-do___ 43,937 20,726 44,098 25,615 

castables. 
Plastic refractories and ramming mixes ___ ____do___ 206,342 82,409 246,915 94,982 
Gunning mixes __________________ __—-do___ 385,543 85,690 403,493 99,147 
Dead-burned magnesia or magnesite? 7___ _ ----do___ 567,245 108,232 630,962 127,198 
Other nonclay refractory material __—_do___ 670,393 62,294 665,789 64,441 

sold in lump or ground form.® 

Total nonclay refractories__._-§_§______________ XX 979,870 XX 1,106,775 et aaa ==: 
Grand total refractories __._-.______-_~_______ xX 1,477,437 XX 1,687,032 ——— eee 

NA Not available. XX Not applicable. 
1Heated short of fusion; volatile materials are thus driven off in the presence of chemical changes, giving more stable 

material for refractory use. 
More or less plastic brick and materials which, after the addition of any water needed, are rammed into place. 
3Materials for domestic use as finished refractories, and all exported material. 
“Including calcined clay, ground brick, and siliceous and other gunning mixes. 
*Molten cast refractories are made by fusing refractory oxides and pouring the molten material into molds to form 

finished shapes. 
®Completely melted and cooled, then crushed and graded for use in a refractory. 
“Includes shipments to refractory producers for reprocessing in the manufacture of other refractories.
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Table 29.—U.S. imports for consumption of clay 

1978 1979 | 
Kind Quantity Value Quantity Value 

(short (thou- (short (thou- 
tons) © sands) tons) sands) ne aan ceca 

China clay or kaolin, whether or not beneficiated: ; Canada _________________ 364 $21 981 $51 France.._-_________ 44 — 8 _- 1 Germany, Federal Republicof ________________ — 1 11 2 Japan __~__~___~__ 29 12 81 40 Netherlands ____________________ _- a 4] 4 United Kingdom___.___~§__=__ 12,358 812 30,342 1,788 EOD 
Total _-- ~~ Lt 12,795 854 31,456 1,886 OOD ooo 

Fuller’s earth, not beneficiated: 
Germany, Federal Republicof _._________ | 1 () __ __ United Kingdom____-___~__~_ = 54 . 9 105 13 eee 

Total ___ ~~~ 55 9 105 13 eet OOO eT 
Fuller’s earth, wholly or partly beneficiated: 
Germany, Federal Republic of _.______________ . 4d (7) a _— Mexico _-_--________ ee 28 2 —- _ Sweden _____~__2 __ __ 80 (4) nO 

. Total 29 2 80 ) eee NP . Oooo 
Bentonite: 

Canada __________________ 9 5 26 23 Germany, Federal Republicof __-______________ 32 8 24 7 Mexico _________________ 6 (7) _ __ Taiwan —_ ee —- _- 28 2 United Kingdom___-___ 2 -— — 4 5 oo 
Total _-___________ eee AT 13 82 37 eee oo oooOonuq” eee 

Common blue and other ball clay, not beneficiated: 
Canada __________ — __ 1,319 55 Netherlands ___.§__§_§_§___=__ _— _— 1,503 75 South Africa, Republicof _.__________ 188 3 _— _— United Kingdom________ 3,217 196 4,330 231 —_—_—_ 

Total __-________ ee 3,405 199 7,152 361 ot .: TEHEEETSETEHFTHE aao—-—-0.cC.V.(.(.QW7..oOeeeeoeeeeeeo” Common blue and other bail clay, wholly or . partly beneficiated: 
Germany, Federal Republicof _.-____________ __ __ _— 1 1 United Kingdom________ = 3,881 222 5,590 380 . et Sa nt a hd 

Total. -- ee 3,881 222 5,591 381 EE Nu 
Other clays, not beneficiated: 

Canada ______________ __ (4) 197 9 France. ___§____~ = 6 1 —_ __ Germany, Federal Republicof _.____________ 114 22 162 95 Saudi Arabia___._-__________ 2 1 —_ _— Spain ___~_-__~___ 57 4 2,237 131 Taiwan _________= 2 1 __ _— United Kingdom____________. 1 1 a ~— eee 
Total ___________o ee 182 30 2,596 235 et ooo 

Clays, n.e.c., wholly or partly beneficiated: 
Canada __________ _- _— 92 15 Denmark ______________________ _~ — 7 ] France. ____-___~-_______ 42 6 —_ _— Germany, Federal Republicof _.______________ 264 59 177 41 Japan ___________~__ 18 9 _- _- Mexico __________________ __ a 139 9 Netherlands ____________________ __ — 59 13 Spain ______-__ 25 1 25 1 United Kingdom... 2 2 1,434 210 1,142 216 eee Et 

Total__-_______ eee 1,783 285 1,641 296 EO FC CFHFOFOFHFOFHFTHOETFHEe]oee__ HQ 
Artificially activated clay: 

Canada ___________________ 1,370 114 1,095 116 Germany, Federal Republicof _.______________ 306 188 730 527 Japan _______~___~__ 135 58 —_ —_ Mexico _______________ ee 783 108 650 100 United Kingdom___________________ _- —- 20 20 — ee 
Total __-________ ~~ 2,594 468 2,495 763 ——$ ——eeoQunWQuuuuuuQuQQQQQ__qqw"W Grand total ______________________ 24,771 2,082 51,198 3,972 a 

1Less than 1/2 unit.
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| | OC WORLD REVIEW 7 . : Co 

Algeria.—The state concern, SONAREM, Paré-Amapa border in the Amazon region, 

was looking for bids, closed October 15, is currently in production. A second kaolin 

1979, for.a study into developing the known project is being developed in the Capim 

kaolin reserves at Tamazert. et . River area of Para by Caulim do Para Ltd., 

Australia.—Kaiser Refractories Ltd., the a joint venture of the Brazilian Constructu- 

Australian subsidiary of the U.S. company, ra Mendes Junior Group and the US. ka- 

agreed in 1978 to acquire the assets of olin producer; J. M. Huber Corp. The $60. 

Newbold General Refractories Ltd. Div. million mine and_ processing facilities, 

from Manufacturing Resources of Australia scheduled for completion in 1980, were to 

Ltd. Newbold’s production consists of have a capacity of nearly 300,000 tons 

clay/alumina bricks and monolithics and annually. During 1979, additional produc- 

| silica bricks. Newbold’s ceramic and heavy tion came from smaller producers concen- 

clay products were not included in the sale. trated in the States of Rio Grande do Norte, 

Also in 1978, the $7 million brick plant of Pernambuco, Baia, Paraiba, Minas Gerais, 

Columbus Brick Pty. Ltd. began operations and Sao Paulo. The Brazilian reserves of all 

at Warnervale, near Wyong, 80 miles north kaolin grades were estimated at 342 million 

of Sydney. Initial plant production began tons measured, 268 million tons indicated, 

| with 1 million bricks per month, but plans and 6 million tons inferred. Be 

were afoot to reach 3.5 million bricks Burma.—The recent Japanese-built ce- 

monthly. Two additional building brick ramic plant at Tharawaddy -has resulted in 

| events occurred during the year. In the not only an increase in domestic kaolin 

first, Midland Brick Co. completed its new production in 1979, but also a resumption of 

$7 million tunnel kiln and ancillary facili- ball clay production. : 

ties in Perth, Western Australia. The new Canada.—The $1.4 million bentonite pro- 

kiln was reported to be the world’s largest. cessing plant of Avonlea Mineral Industries 

The other event was a $12 million, highly Ltd. of Regina, Saskatchewan, was comple- 

automated 6-million-brick-per-year plant, ted in early 1978. The 60,000-ton-per-year 

25 miles west of Sydney. ‘This. new plant, plant, partially financed by the Govern- 

built by Pacific Brick Pty. Ltd., a joint. ment, will be processing ore from a mine 

venture of the Broken Hill Pty. subsidiary, near Avonlea, 30 miles southwest of Regina. 

Australian Industrial Refractories Ltd., and The deposits, according to reports, contain 

a group of local businessmen, is located on 1.6 million tons of iron-ore-pelletizing- and 

the clay and shale quarry site. - + oil ~well drilling-quality material. Clay- 

| The new attapulgite processing and burn Industries Ltd. British Columbia, 

packaging plant of Mallina Holdings Ltd. announced in 1979 its plans to invest up to 

was opened at Geraldton, Western Austra- $11 million to expand its brick works in | 

lia, at yearend 1979. The new $2 million Abbotsford. The new expansion was to be 

facility will manufacture a range of coarse- fully automated and increase manufactur- 

to-fine products from clay supplied from ing capacity by 25%. Another expansion 

deposits at Nerrarmye, 80 miles northeast was announced during the year by I-XL 

of. Geraldton. Also in 1979, a preliminary Industries Ltd., Medicine Hat, Alberta, at 

agreement to develop a 250,000-ton-per-year its Red Cliff Pressed Brick Division works. 

kaolin deposit about 80 miles northeast of Completion of the project, planned to double 

Perth was signed by Engelhard Minerals the plant’s capacity at a cost of more than 

and Chemicals Corp. The $30 million project $4 million, was targeted for the spring of 

was originally undertaken by Consolidated 1980. 

Gold Fields Australia Ltd. and West Austra- China, mainland.—A deposit of high- 

lian Kaolin Pty Ltd. The current reserves grade sodium bentonite, containing over 10 

are estimated to contain at least 10 years’ million tons of ore, was located in the Lin- 

supply. : An district west of Hangchow in Zhejiang 

-‘Brazil.—After the United States, the Uni- Province in 1979. Another deposit of unre- 

ted Kingdom, and the U.S.S.R., Brazil isthe ported size was discovered at Tuokehshun 

world’s fourth largest supplier of paper in Xinjiang Province. 

coating-quality kaolin. One company, Cau- Colombia.—A new, $2 million plant was 

lim Da Amazonia Ltda. of the Ludwig planned to process clay from near the town 

Group, located along the Jari River on the of Union in the State of Antioquia. The



plant, in 1979, was scheduled to supply the marketed Georgia kaolin in Japan for 
State’s paper, paint, and rubber needs and years. 
was to be built by a newly established Pakistan.—In a 1978 study, the Govern- 
company, Minerales Industriales S.A. » ment’s: Geological Survey reported the dis- 
Egypt.—Proven reserves of 16.3 million covery of large kaolin deposits near Na- 

tons of raw kaolin, free of sand particles, garparkar in the Thar Desert of Sind. Nei-. 
were claimed in 1979 by the Geological ther the grade nor size of the deposit was 

Survey Organisation for the main deposits Snno uno spetco Porgugees Uda. own, oca at” abasha, approximate] ortugal.——sibelco rorgugesa Ltda., Oown- 
miles west of Aswan. PP y : ed by the Belgian SCR Sibelco and a local 

Finland.—EEC International (EEC’s for- glassmaker, Covina-Companhia Vidreira. 
eign sales organization) created a new sub- Nacional, was scheduled to begin producing 
sidiary, EEC International Oy, headquart- glass sand and kaolin from its sand kaolin. 
ered in Helsinki. The move appears to show deposit at Rio Maior in 1980. Production 
concern for the strong position of Finnish cevels in ne 1979 announcement were not 
talcs in paper filling. | suputated.” a a 

Ghana.—Two kaolin deposits, one north- | Saudi Arabia.—The Government granted 
east of Kibi on the Atewa Range, Eastern 3 multmitondollar contract to Buuman 
Region, and the other in the Central Region oot uct, and put into service. another 
a by tke Sao Dae ce ey rick work in Jeddah. This second: plant 
tain over 5 million tons of ceramic-quality oat the Bret one. hich wee completed 
Geceitae um the Me lher dotnet ee in 1978. These plants were to manufacture. | 
from w. eath eredpegmatites.  =o8 both the indigenous type of hollow clay 
Guyana.—In 1978, the Government was bricks and the:U.8. varieties of residential : 

planning to produce kaolin from one of its Thailand.—The 1 ot re eer een | 
ween : : | ailand.—The major kaolin production | 

large kaolin depos its and was also seeking 4. centers are in. Lampang and Uttaradit in 
partner to Provide the venre with the the north and Ranong and Narathiwat. in 
lise The Go nical and marketing. “Thani the south. Kaolin of commercial value is. 
ise. The G veaner «ducing 100. 0 OO L, known also to occur in other parts of the : 
150 I plant capable o producing 1 de to country. The entire kaolin output is con- 
50,000 tons. annually of paper-grade clay .umed domestically. by the ceramic, paint, 

near the known reserves at Topira. Re- and industri _ , ae | | : : . paper industries. ot 
| serves at T opira and close-by areas are. United Kingdom.—AMAX Exploration 

reportedly in excess of 5.0 million tons. = {K Ltd., part of the joint venture formed | 
_India.—In 1979, large deposits of bento- ith Hemerdon Mining and Smelting Ltd. | 

nite, containing more than 90 million tons oF Bermuda to explore the Hemerdon china 
scattered over a 12-square-mile area, have jay tungsten, tin, and silica deposit near 

been found in the Jhalawar district of Plymouth, in 1978 was planning to exercise 
Rajasthan. The State-owned mineral devel- its option and proceed to the third stage of 
opment corpor ation is understood. to be the project which involves drilling, trench- 
interested because of the export potential. ing, and metallurgical testing. An option 
for the bentonite, in particular to Middle agreement was also signed by the AMAX- 

Eastern countries. 7 - Hemerdon (A-H) joint venture and English 
| Indonesia.—The largest. commercial ka- Clays Lovering Pochin Ltd. (ECLP) to per- 

olin deposits were reported to occur in mit A-H to explore ECLP’s adjacent kaolin 
Belitung: and Bangka Islands and in north- workings: for metal values. The agreement 

ern Sulawesi. Production in 1979 was ex- also gives A-H the right to enter into a 

ported principally to Japan and Taiwan. —=— mining lease, and ECLP a mineral royalty 
Japan.—EEC acquired a 50% interest in and rights to clays produced from its prop- 

Fuji Kaolin Co. Ltd. in 1979, thereby halv- erty, including the right of first refusal to 
ing ITC Japan Ltd.’s holding. Fuji Kaolin buy minerals produced by A-H. : 
was originally set up by Ataka and Co. to Two fuller’s earth actions also occurred 
import raw clay from the U.S.S.R. for up- during 1978. In the first, the Secretary of 
grading to paper coating and filling grades. State for the Environment, after assurances 
ITC Japan, a subsidiary of ITC Enterprises, that the localities’ interests were protected, 
Baltimore, Md., took over the Fuji plant has permitted the continued mining of ful- 
after operating difficulties. ITC Japan has _ler’s earth at Apsley Heath, Woburn Sands,



244 an MINERALS YEARBOOK, 1978-79 

; Table 30.—Kaolin: World production, by country | 

(Thousand short tons) . 

EE 

- %Country? — - 1976 1977 1978? - 1979° 
eee rv PS SS Ss ssh SS SR eee ee 

North America: 
| 

Costa Rica. ___-_-__-_----_----~-+--~- 1 1 1 1 

Mexico______+-----_--+-_-------- 79 197 198 198 
United States? _.______________-_-_ 6,115 6,469 6,973 87,800 

South America: . . 
Argentina. __$___-______-~-----~---+--~- 92 82 84 90 
Brazil (beneficiated)_ _.____. -. -_---—-~_ 231 286 1,273 1,300 
Chile. ________~_____1_~__--_-- 74 61 53 _ 50 
Colombia ____________.__-_---~-- F e120 869 863 875 

araguay ~~~ _§_-~__ 5 
Peru IIIT 10 12. 4 . 5 
Venemela____§_~§____-§_- ee t9 tl 25 20 

Europe: . 
Austria (marketable) _____._..____-----~ 79 82 85 80 

. Belgium® __-________________----- 130 F130 130 130 
Bulgaria. __§_§__§_______-__--_----- 214 214 219 220 
Czechoslovakia_ _________..--_----~-~- 601 639 653 660 
Denmark®__§_-§_§_-§_- 5 25 725 25 22 
France___ ~~~ _______---------- 302 - F 310 280 275 

_ Germany, Federal Republic of (marketable) __— 487 551 574 600 
 Greece__ Tg5 72 55 «60 

Hungary___§__§_-_-_______-_--_----- . 95 79 | 15 75 
Italy: . 

Crude_________ ee 90 90 . 73 80 
Kaolinitic earth. _______.-_------ 29 22 4 NA 

Poland______-______--_--------~-- 104 100 73 80 
Portugal... ___-_.___.-__-_-_-------+- — F710 80 67 60 
Romania® ___________-_---------~ 100 100 100 100 
Spain (marketable)*_____--____--_-- 228 : 125 “130 125 
USS.RE ee 2,400 2,500 _ 2,600 2,800 
United Kingdom_____~____.__-~_---~-- 4,241 4,782 4,629 . §,000 

Africa: . . 
. Algeria ~____~____-___--_--------~-- 9 13 19 . 20 
Angola® ____$_____-_______-_-----. — | 1 _- . NA 
Burundi ____________=-~~-------- 3 3 €3 83 
Egypt _-________-__------_------ 31 54 61 65 
Ethiopia (including Eritrea) _________--~ 50 ©45 35 35 

. Kenya ____________--_--+----_-~- r6) . 1 2 oo. NA 
Madagascar______.___.-__-__-__--~-- . 28 2 3 3 
Mozambique _____________-__--_--— 1 _— _- _ —- 
Nigeria _~____.~___.1_-_--_-_----=--~- “1 1 2 NA 
South Africa, Republic of... _______-- 66 98 135 3164 
Swaziland_____~________--_--__-~--~- 1. —_ ee —- 
Tanzania®_____~ $$» »- 5 ee 1 1 1 1 

Asia: 
. Bangladesh ___-___-_§______--__-__-- 2 65 67 7 

Hong Kong __ ___________--------~- 1 3 3 3 
India: 

Salable_________-_-~_--~--_--- ™369 385 356 365 
Processed _____._-___.-_--__--_-- 114 106 111 115 

Indonesia ______________~--_~-____ 32 40 38 40 
Iran ~__ ee 220 123 198 NA 
Israel. __§ _-_/_-_-»_/_______-----~------ 11 6 T 8 
Japan _____ ee 249 250 250 250 
Korea, Republic of __ ______.__--__--___. 418 393 404 3413 
Malaysia __________-_----------~- 29 35 34 35 
Pakistan. _. ___________-~_--_-__-~- r (5) 1 15 17 
SriLanka____§_________-------_-- 5 6 6 6 
Taiwan ______-_____~----~---~--- 30 32 13 394 
Thailand __________-__--_---____--~- 18 27 37 347 
Turkey__________--------------- 61 65 48 65 

Oceania: | 
Australia ____.-____----—--------- 76 98 €95 100 
New Zealand ________-__-_+-------- 65 104 37 35 

Total _______~------------ 717,918 19,813 21,271 22,628 

*Estimate. Preliminary. ‘Revised. NA Not available. 
1In addition to the countries listed, China mainland, the German Democratic Republic, Lebanon, Vietnam, Southern 

Rhodesia and Yugoslavia also produced kaolin, but information is inadequate to make reliable estimates of output levels. 
Guatemala and Morocco each produced less than 500 tons in each of the years covered by this table. 

2Kaolin sold or used by producers. 
3Reported figure. 
*Excludes unwashed kaolin. 
5Less than 1/2 unit. 
®Data for years ending June 30 of that stated.
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| Table 31.—Bentonite: World production, by country 

7 (Short tons) 

Country? 1976 1977 ~ -1978P -1979° 

North America: 7 
Guatemala __________~~__~~-+-~-+------- "10 __ 2,858 . 8,000 
Mexico____________-~—~---~--~--~----~-- 61,270 65,223 37,2538 40,000 
United States________..-_----~--------- 3,520,381 3,746,487 4,468,000 24,400,000 

South America: . 7 
Argentina _________-_----~---~--~-~------ 145,850 126,585 131,396 160,000 
Brazil. _~§__ -_______-~-_-~_~~---_-~-----~- 157,871 119,485 184,763 190,000 
Colombia® _____.____._____~----~------- 1,300 1,300 1,300 1,300 
Peru ___________~___ eee 43,591 45,795 41,022 45,000 

Europe: . 
France ____________~~+---_~~---~-~-~---- 19,067 18,739 - 18,739 24,000 
Greece ___ _.-___--~------~~--~-~-~~-~---- ¥349,178 462,363 383,182 2399,027 
Hungary._________~-+_~~~----~------- ™78,427 88,188 - 90,622 91,500 
Italy _.._-.____-___---_---+---~--+------ 258,648 309,011 247,147 250,000 

- Poland® ________ 55,000 55,000 55,000 55,000 

~ Romania® ____-§_- > 5 ee 70,000 — 70,000 72,000 72,000 
Spain. ______-__----_--~--~+~~--+-~-+-+---- 119,213 112,766 | “110,000 120,000 

Africa: . 
Algeria (bentonitic clay) _________--------~-- 27,022 26,896 39,313 40,000 

Egypt_____._.______----------~-+---~----- 4,666 4,201 3,801 3,900 
Morocco ____-__.~~____--_--~---~-~------- T5141 5,299 ©5300 NA 

- Mozambique ___________-_~---~-~--~-~~---- 2,533 - 3,025 3,307 3,300 
South Africa, Republic of ________..-.------- 43,654 41,029 38,051 250,140 

- Tanzania __~__________~—-~-----+-+-~~--~-- __ 39 22 ' 22 
Asia: . 

Burma ________________~-_~~-~~--+-~--~-- . 1,053 1,075 1,518 . 1,700 

Cyprus® ___§_________-_-_-----~-------- 5,600 "14,550 15,048 15,400 

Iran® ~~ = 5 eee - §5,000 25,800 44,100 NA 
Israel (metabentonite)_ ___________~-+-----~- 716,535 8,818 7,663 9,000 

- Japan®__~_§__ eee 440,000 440,000 - 440,000 440,000 

Pakistan. __§_§_§__.________~-~-_~---~------ 823 ~ 1,200 999 1,200 

Philippines ___._______-__-_--~---~------- 2,334 2,512 1,730. 2,000 
Turkey______2_~__--_-i-----~-------- ¥25,970 4,803 9,127 15,000 

Oceania: 
Australia*__ $$$ _-§_-__-» __ 2 eee 18,177 «6,176 ©2800 13,000 

New Zealand (processed) __ ___~—__~-~~------ 1,149 1,100 1,100 1,500 

- Total _._-_______-__--_-_----~-~-~-~+----- 15 524,463 5,807,465 6,463,161 6,446,989 

Estimate. Preliminary. ‘Revised. NA Not available. . 7 
Im addition to the countries listed, Austria, Canada, China mainland, the Federal Republic of Germany, and the 

U.S.S.R. are believed to have produced bentonite, but output is not reported and available information is inadequate to | 
make reliable estimates of output levels. SO oe 

?Reported figure. . - . 
3Includes bleaching earths. . 
“Includes bentonitic clay. , 

Table 32.—Fuller’s earth: World production, by country’ 
(Short tons) 

ae 
. Country” 1976 1977 1978° 1979© 

Algeria _________---~~-~-----~-----+- 3,527 5,111 5,343 5,500 

Argentina__________---~-~--~-~----+-- 3,454 4,551 3,835 4,400 

Australia _____. ___-__---~_-~-~-------- el) 55 &50 55 
Italy _._________-----~---~-+----~---- 27,402 6,993 7,700 13,200 
Mexico_________~_------~---~~+-~-+--+ 22,165 67,648 44,046 45,000 
Morocco (smectite). _____+_-__-----+-+--~+-+- 40,530 23,176 8,819 NA 
Pakistan. ___§_________--~---~----~-~-+- 17,637 19,842 19,842 20,000 
Senegal (attapulgite) ___________~------ 5,100 3,753 7,639 8,000 
South Africa, Republic of_____._.--~-~-~--- — __ 284 31013 

United Kingdom __ -~-~--~-~----------- 221,564 245,815 240,304 180,000 
United States_______-------------+--- 1,341,582 1,428,326 1,530,000 $1,570,000 

Total _________-------------- *1,682,971 1,805,270 1,867,862 1,847,168 
a SE 

Estimate. Preliminary. ‘Revised. NA Not available. 
1Excludes centrally planned economy countries, some of which presumably produce fuller’s earth, but for which no 

information is available. 
2In addition to the countries listed, France, Iran, Japan, and Turkey have reportedly produced fuller’s earth in the past 

and may continue to do so, but output is not reported, and available information is inadequate to make reliable estimates 
of output levels. 

3Reported figure.
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Bedfordshire, which is being worked by announced plans to construct a new activa- 

Steetley Minerals Ltd., a part of the Steet- ted fuller’s earth plant. at Widnes to in- 
~ ley Co. Ltd. This new site will be brought crease its mining and processing efficiency. 

into production as the reserves at the exist- Laporte intended to phase out the older 
ing deposit are depleted. In the other ful- works at Redhill, Surrey, and a mine and 
ler’s. earth move, Robert Brett and Sons small plant at Bath, Avon. An important 

Ltd.’s application to start mining and pro- factor in relocating the 35,000-ton-per-year 
cessing at Baulking in Oxfordshire was also plant at Widnes was the availability of 
approved. The new greenfield plant, worked surplus low-cost energy. a 
by its Bret Rentonite te subeinary. wl, USS Re The Oe A eon Per 
if.on schedule, produce about 50, ns. year first phase of the Alekseyevskiy min- 
per year of high-quality sodium-exchanged ing complex at Kokchetav went ia in 
bentonite by midyear 1980. 1979. The kaolin from the complex was 

In a 1979 activity, Laporte Industries Ltd. earmarked for both paper and ceramic uses. 

| . TECHNOLOGY | oe 

Research carried out by the Federal Bu- and application of clays in captive markets, 
| reau of Mines at its Tuscaloosa Research such as structural clay production, and the 

Center, Tuscaloosa, Ala., has shown that open market clays—china clay, ball, fire 
_ waste glass recovered from municipal re- and refractory clays, bentonite, and fuller’s 

fuse can be used as an additive in structural corner - | dctailed. AL poratory 
Clay products, as well as to produce glass me or evaluating Clays, including a 
wool vnsulation ® Energy savings have re- small-scale testing scheme, was also offer- 

sulted because of lower temperatures requi- 4. _ Co | 
red to melt or vitrify the product. Tentative AT compendium for active clays—ben- 
specifications for waste glass that could be tonite, fuller’s earth, sepiolite, hectorite, 
used in the production of structural clay 2nd attapulgite—was published.* This w ork 
products, such as brick, pipe, and roofing 8athers together and presents in a concise 
tile, were being established. In other Gov- form the nomenclature—often confusing— 
ernment research, the results of a detailed of the paly gorskite and smectite clays, their 
testing and evaluation program for Western OCCCUrTences, world production, and techni- 
bentonite on Federal lands were published. ca appraisal of et markets. Spe cial em- 
Two reports were issued, one concerned ? ae und affor vk r net tdi ? taconite 
only with Montana and Wyoming,‘ and the 2” d yt h, y = . me all od Horeait 
other with the remaining Western States— ™2@G° PY the paly gorskite (ec ed Hormites 
Colorado, Idaho, Utah, Arizona, Nevada, 71” the work) clays in these traditio nal ben- 
California Oregon | and Washington 5 The tonite areas. Two appendices listed the 
tudies arvi ed at a definitive set of 5 ecifi- world producers of these clays along with 

stu Ive a Nive Se P pertinent production, flowsheet, geological, 
cations for a high-grade bentonite and then and market information. Another report, 
compared over 1,000 ben tonite samples with similar to the above compendium, devoted 
it. The laboratory tests included apparent 5 the U'S. active clay producers, was added 
viscosity, water loss, pH, swelling capacity, 5: 4 later date to incorporate the more 
water-soluble cations, and exchangeable so- definite Bureau of Mines statistics on these 
dium. The results of X-ray diffractometric, clays.” The first part of another planned 

mineralogical, and stratigraphic determina- compendium, devoted solely to kaolin, 
tions were also listed in the work. A concise stressed worldwide production and process- 
update of the current bentonite production ing techniques.” The subtleties of new and 
and quality control mete a8 Practiced py existing kaolin processes, slurrying, and 
industry was presented.* This paper also new material sources were all discussed. Of 
included an overview of bentonite market particular interest was the discussion of 
demands and long-range supply with result- waterwashed kaolin processing, which de- 
ing emphasis on changes in bentonite test- _ tailed size classification, bleaching, ultraflo- 
ing methods required to utilize existing tation, delamination, magnetic separation, 
reserves. An excellent outline for a regional and dewatering. 
approach to a clay resources appraisal A soft mud batch dryer which significant- 
stressed the blending of mineralogy and ly shortens drying time by using automati- 
laboratory evaluation methods with the cally controlled flip-flop dampers was de- 
principal uses for clays.’7 The production signed to operate successfully on waste heat
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from brick tunnel kilns.‘ In another work, In addition, volatilization was noted as a 

the maturity characteristics of various possible route for benzene loss from these 

brick bodies and their heat work require- systems. In the other effort, extensive X-ray 

ments were related to fuel conservation and diffraction crystallographic research on 
- product quality."2 Methods for measuring clay-lime, soil-lime, and fly ash-lime mix- 
heat work and its relation to body maturity tures succeeded in identifying the major 
are described as tools for controlling prod- crystalline reaction product. The phase 4 
uct quality. FO ~ Ca0eAl,03°138H.0 (C,AHis) was responsible 

An X-ray diffractometric method was de- for the hardening of soil, lime, and water 
veloped which should prove valuable in not mixtures that is critical for effective soil 
only assessing freeze-thaw resistance of stabilization. we | oe 
brick but also detecting thermal gradients —_————__. — oe 
in kilns.'* Briefly, a ratio of the line intensi- Me eesrVsory Physical scientist, Section of Nonmetallic 
ties of the quartz reflection at 3.34A (and/or “Albany slip clay is included with ball clay solely for 

its polymorphs) and that of the labradorite US Bureau of “Mines Standard. S ifications for 
reflection at 3.2A was found to be a linear _ Utilizing Waste Glass in Structural Clay Products. Bureau 
function of temperature that could be used Ree Fens, tee a Belocen Physical Properties 
directly to calculate firing temperatures, and Exchangeable Chemistry of Bentonites From the 
thermal gradients, and the porosity which ea eg tee erore. Seo Management © 
influences the freeze-thaw phenomenon. — Mineralogy, Physical and Exchangeable Chemis- 

The mineral-wool-fiber/clay composites, BY juste of Montana and Wyoming Bureau of Land 
used mostly in fire-resistant acoustical ceil- | Management Technical Note 315, February 1978, 35 pp. 

ing systems and as thermal insulation, were _ p, duction, Reserves, Quality Control, and Testing Min. 
| found to fail predominantly by fiber pullout —_Eng,, v. 31, No. 10, October 1979, pp. 1467-1478. 

at less than 500° C and by fiber fracture at Cle Hesarose A chaitoneeD the eatin opprai aisal of 

high temperatures (to 760° C).** The ef- in Internat. Clay Conf., ed. by M. M. Mortland and V. C. | 
fectiveness of three polymeric flocculants See oe Aste Publishing Company » Amster~ 
used in distributing the clay through the SIndustrial Minerals. Bentonite, Sepiolite, Attapulgite, | 
low. -density composites was also determin- He ego. Markets for Active Clays. No. 126, March : 

eo - " 9Joseph, J. U.S. Active Clays—Demand Sets the Pace. 

A sedimentary kaolin and commercial ft. 138 Jape Toe pp ASE 
carbon black or coal, both inexpensive Ind. Miner.,.No. 136, January 1979, pp. 31-49. - | 
raw. materials, were successfully reacted Brice SN. Be nique Gesign Speeds soft Mud | 
in a nitrogen atmosphere with an iron May 1978, pp. 491-492. ee | 
 catalyst—either hydrous iron nitrate or suri a Bret oe kee Cea Soc Mea- | 
chloride—below: 1,450° C to yield a  No.6,dune1979,pp.580-581. is en | 

‘single phase __ ‘sialon (S“silicon niltride). ion tan, Bellew, P- E., and G. G. Litvan: X-Ray Diffrac: 
material.® Sialons are currently. Clay Brick. Bull. Am. Ceram Soc, v. 57 No. 5. May 1978, 
being investigated as a possible new refrac. PP;,03-48°. 1 2 aessler. and W. O. Williamson 
tory material. In environment-related work, Effects of Temperature Density ‘and Flocculants on the 
Government researchers continued deter-. Strength of Mineral Wood/ Clay Composites. Bull. Am. 
mining the behavior of benzene** and “tee, J-G, andI.B. Cutler. Sinterable Sialon Powder 
the crystalline product of the clay-lime By Reaction of Clay With Carbon and Nitrogen. Bull. Am. 
reaction.'? The benzene study describes a "Rogers, R. D, J. C. McFarlane, and A. J. Cross. 
possible harmless degradation medium. Re- {\dsorption and Desorption of Benzene in Two Soils and 
sults indicated that smectite (montmorillo- No. 4, April 1980, pp. 457460. 
nite) clays saturated with aluminum (Al**) _,. "Buck, A. D. and K. Mather. The 7.6-Angstrom Reac- 
was seven times more effective than soils Army, Washington, D.C. 20310, Misc. Paper §1-79.22. 
and three times more effective than cal- September infor eee inehelt® ations 
cium-saturated. clays in sorbing benzene. 075351.





Cobalt 
| | By Scott F. Sibley 

Demand for cobalt in 1978 increased sig- the United States, announced that cobalt 

nificantly compared with that of 1977. Total metal orders would be accepted only on an 
reported consumption of cobalt in the Uni- allocation basis, beginning May 1, 1978. The 
ted States was the highest-on record, at allocation, still in effect at yearend 1979, 

19,994,000 pounds, and reflected a 21% was based on 70% of consumers’ average 

increase over consumption reported for monthly purchases during calendar year 

_ 1977. In 1979, reported consumption declin- 1977. The uncertainty was heightened in 
ed 18% compared with that of 1978. mid-May 1978 when insurgents disrupted 

Considerable uncertainty developed in mining activity in Shaba Province, Zaire, 

the cobalt market with regard to future the major source of the U.S. supply of 
supply and price in May 1978, when African cobalt. Prices soared during the last half of 
Metals Corp., the major dealer for cobalt in 1978 and stabilized in 1979. 

| Table 1.—Salient cobalt statistics | 

(Thousand pounds of contained cobalt) oo 

1975 1976 1977 1978 1979 

United States: 
Consumption ______-__________- 12,787  —-16,482 16,577 19994 —._—s—:17,402 
Imports for consumption ___________ 6,608 16,487 17,548 19,029 - — 19,998 
Stocks, Dec. 31: Consumer __________ 1,801 3,180 3,738 4,387 3,390 
Price: Metal, per pound____________  $3.75-$4.00 — $4.00-$5.40 —$5.20-$6.40  $6.40-$20.00 $20.00-$25.00 

World production, mine! ____.._______ ™47,600 ™47,218 "48,168 55,662 62,874 

"Revised. 
1Based on estimated recovered cobalt. 

_ Legislation and Government Pro- The new Strategic and Critical Materials 
grams.—An export reporting system for Stockpiling Revision Act opened the way for 
cobalt-bearing materials was established by further legislation providing for sales and — 
the U.S. Department of Commerce on Janu- purchases of specific commodities. The act 
ary 10, 1979. The Department required that requires that funds from sales of stockpiled 
exporters send to the Office of Export Ad- commodities be used to purchase commodi- 
ministration a copy of the export declara- ties for which there is a stockpile deficit. If 
tion covering a list of specified materials such purchases are not made, the funds are 
(both wrought and unwrought) containing to revert to the Treasury after 3 years. The 
10% or more of cobalt. act also specifies that the stockpile must 

The national stockpile goal for cobalt serve the interest of national defense only. 
remained at 85.4 million pounds, and the In November 1979, the Senate passed 
inventory in storage was 40.8 million legislation that would restrict access to a 
pounds at yearend 1979. region of cobalt mineralization northeast of 

Congress passed legislation in mid-1979 the Blackbird district in Idaho. The legisla- 
regarding sales and purchases of critical tion would create a “River-of-No-Return- 
commodities in the national stockpile. Wilderness,” a small part of which would 

249
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: include the zone of cobalt mineralization. ing that would provide a legal framework 
Only underground mining would be permit- for mining by U.S. companies was consid- 
ted in the area. No action had been taken by ered by committees having jurisdiction in 
yearend on parallel legislation in the House the 96th Congress and was passed by the 
of Representatives. Senate. Voting on a final bill in the House 

- Domestic legislation on deep seabed min- was postponed until 1980. 

: DOMESTIC PRODUCTION - 

There was no domestic mine production discovered in this district, cobalt has been 
of cobalt during 1978 and 1979. The single mined intermittently by two other compa- 
domestic refiner of cobalt, AMAX Inc. nies. An extensive diamond drilling pro- 

| (Nickel Div.), produced about 643,000 gram was carried out in 1979, and metallur- 
pounds of cobalt in 1978 and 928,000 pounds gical tests were conducted. According to a 
in 1979 at its Port Nickel refinery in Braith- Noranda official, exploration resulted in 
waite, La. AMAX announced on March 20, defining reserves of 4 million tons of ore 
1978, that an agreement with Botswana grading 0.6% cobalt and 1.2% copper. Ini- 
Concessions, Ltd. (BCL), had been signed for tial plans called for a pilot plant to concen- — 
purchase of BCL’s full output. of nickel- trate 300 tons of ore per day. If the pilot 
copper-cobalt matte, one source of supply operation is successful and Noranda pro- 
for the Louisiana refinery. Previously, the ceeds with plans to produce 8 million 
material had been toll refined. About 420 pounds per year of cobalt in ore, U.S. import 
members of the United Steel Workers of dependence could be reduced by as much as 
America Local 8373 struck the Port Nickel 30%. However, until a refining facility is 

refinery September 1, 1979. The strike had built, it was expected that concentrate 

not been settled by yearend. would be shipped overseas for refining. Last : 
Early in 1979, Metallurgie Hoboken production at the pilot plant site was in 

| Overpelt, S.A., of Belgium, the world’s lar- 1959. | 
gest processing refiner of cobalt, began con- Also early in 1979, the Denver-based firm 
struction of a plant in Laurinburg, N.C., to Anschutz Mining Co. purchased a property 
produce extra-fine cobalt powder to meet containing cobalt and associated metals 
U.S. market requirements. The plant was near Fredericktown, Mo. The company con- 
planned to come onstream by mid-1980. ducted studies to determine the feasibility 
Expected plant capacity was estimated at 1 of reopening the former Madison cobalt- 
million pounds per year of cobalt, approxi- nickel-copper mine. Operations were pro- 
mately equivalent to the domestic demand jected to have the potential to produce 1.5 to 
for this special cobalt form. 2 million pounds of cobalt annually, about 

Early in 1979, Noranda Mines, Ltd., of the same quantity of nickel, and larger 

Canada began redevelopment of the Black- amounts of copper and lead. Residues from 
. bird district of Idaho, near the town of the former processing operation, containing 

Cobalt, about 30 miles southwest of Salmon. about 2% cobalt, were shipped to Finland in 

Since about 1898, when cobalt was first late 1979 for processing to metal. 

CONSUMPTION AND USES 

The surge in demand in 1978 was largely from an increase in the quantity of cobalt 
the result of increased aircraft production being recycled in the cemented carbide and 
and expanded usage of driers and catalysts. superalloys industries. Because of price and 
Demand also increased in tool steel, hard- availability concerns arising during 1978, 
facing of automobile valves, metal-cutting permanent ferrite magnets gained greater 
operations, and magnets. Demand slacken- acceptance in 1979 and were partly respon- 
ed in 1979 due to high prices and substitu- sible for a decline in cobalt consumption in 
tion, especially in magnetic materials. magnetic materials. 
The most significant changes in 1979 were Commercial aircraft manufacturing was 
(1) an increase in cobalt consumption for expected to increase significantly over the 
gas turbine production and (2) a decline decade of the 1980’s, as aging commercial 
in net-import reliance as a percent of airline fleets are replaced and new military 
apparent consumption. The latter resulted aircraft are built. Obsolescence and stricter
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anti-noise regulations, which must be met used as substitutes in hardfacing applica- 
by 1985, provided incentives to build new tions. | oe | 
aircraft and engines. The growth in aircraft The largest market for cobalt was in 

manufacturing was reflected in reported nonmetallic applications. Use of a cobalt- 
cobalt consumption in superalloys. At the molybdenum-alumina catalyst for desulfur- 
same time, the market for turbines for ization of light petroleum distillates was 
powerplants, natural gas pipelines, and hel- partly responsible for increased demand. In 
icopters was strong. Limited substitution paint driers, organic cobalt compounds con- 
took place in 1978 and 1979, mainly of taining 5% to 10% cobalt were found most 
nickel-base alloys containing little or no effective in surface drying of oil-based 
cobalt for nickel-base alloys with higher paints. | | 
cobalt content. Nickel-base alloys were also 

Table 2.—Cobalt products! produced and shipped by refiners and processors in 
the United States 

(Thousand pounds) 

1978 1979 | 
. Production Shipments Production _ Shipments 

: Gross. Cob alt Gross Cobalt Gross Cobalt - Gross Cobalt 
. weight t ent weight content weight content weight content 

Metal ___ —§ 52 5 643 648 $NA NA 928 928 NA , NA 
Hydrate (hydroxide) _______ 858 531 915 567 NA 602 NA ~ B45 
Salts? (inorganic compounds) _ _ 9,926 2,521. 10,223 2,092 NA 1,243 NA ~ 1,209 
Driers (organic compounds)___ 15,842 2,646 15,158 2,240 NA 1,439 NA 1,501 . 

Total. .~___________ 27,269 6,341 26,296 5,399 NA 4,212 NA 3,255 

NA Not available. | - 
_1 Figures on oxide withheld to avoid disclosing company proprietary data. . 
2Various salts combined to avoid disclosing company proprietary data. : 

Table 3.--U.S. consumption of cobalt, by end use 
, (Thousand pounds of contained cobalt) 

tit Use Quantity 

- 1978 . 1979 

Steel: 
Stainless and heat resisting _.§______§_§________ ~~ Le 135 137 
Full alloy __.9_-§_-§_-»§ 5 5 5 5 eee ee 250 227 
High strength, low alloy __________________ LLL 12 WwW 
Electric ___________- ~~~ ee Le Ww WwW 
Tool _---_______-~__ Le 379 413 

Superalloys $$ $22 LLL 4,299 5,276 
Alloys (excludes alloy steels and superalloys): 

Cutting and wear-resistant materials? ________________________ 1,837 2,123 
Welding materials (structural and hardfacing) ____§_-§_-_-__~_~~~_______ 725 444 
Magnetic alloys __-_________~___-~~~___ Le 3,768 3,266 
Nonferrous alloys ____§__$_____.—~_~______~ ~~ 590 392 
Other alloys _________________ ~~ ___ Le 378 274 

Mill products made from metal powder ____§________~______~_~_______ Ww WwW 
Chemical and ceramic uses:” 

Pigments _____________________________________ 199 199 
Catalysts __-___________-~_______ Le 1,623 1,882 
Ground coat frit __________ ~~ ~___ LLL 96 554 
Glass decolorizer _______.-_________-- 21 43 
Other _______________-_~_~____- eee 5 31,791 

Miscellaneous and unspecified ______.______~_____~_~_~___________ 278 381 

Total _-_____________ Le 14,595 17,402 
Salts and driers: Lacquers, varnishes, paints, ink, 

pigments, enamels, glazes, feed, electroplating, etc ___.________________ 5,399 *NA 

Grand total __________. ~~ ~____ 19,994 17,402 

NA Not available. W Withheld to avoid disclosing company proprietary data; included in “Miscellaneous and 
unspecified. 

1Cemented and sintered carbides. 
*Because of a change in reporting in 1979 from quarterly to monthly, and a change in requested statistics, figures for 

chemical and ceramic uses are not comparable between 1978 and 1979. 
3Drier in paints or related usage plus feed or nutritive additive. 
“Included separately as catalysts, ground coat frit, and other.
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Table 4.—U.S. consumption of cobalt, by year and form | oo 
| (Thousand pounds of contained cobalt) - me : 

| Form 1975 1976 1977 1978. 1979 

Metal_______________----_-____- 9,202 11,706. 11,547 12,823 12,006 
Oxide____________________ 372 462 426 467 704 
Purchased scrap __________________ - 342 329 — 507 1,036 1,170 
Other____________--_--=--------. (1) (*) — B19. 269 268 
Salts and driers... -.-_-___________ - 2871 3.985 | 3,778 . 5,899 23 254 

Total _...-_-______________ 12,787 16,482 16,577 19,994 17,402 

. Included in purchased scrap. | . 
2Chemical compounds (organic and inorganic) other than oxide. a 

PRICES : oe, a Oo | 

The producer price of cobalt remained at 1979, the price was raised to $25 per pound, 
$6.40 per pound from December 21, 1977, to where it remained through yearend 1979. 

February 24, 1978, when the price was The weighted average price for 1979 was 
raised to $6.85 per pound: On May 24, the $24.58 per pound. The above prices, quoted 

price was raised to $8.50 per pound. Anoth- by African Metals Corp., were f.o.b. New 

. er increase, to $18, occurred September 14. York or Chicago and applied to granules 
On October 27, the price went to $20 per (shot) or broken cathodes in 551-pound (250- 
pound, where it remained through the end kilogram) drums. — | 
of the year. Zambia and Finland took the — Spot prices on the “free market” were as 
lead in raising the price in May, July, and high as $55 per pound toward yearend 1978, 
September. The first increase, in February but quantities. of cobalt sold on the free 
1978, and the last, in October 1978, were market were relatively small. Some produc- 

attributed to a weakening of the U.S. dollar ers sold cobalt at “negotiated” prices. Spot 
in relation to the Belgian franc. The other prices in 1979 dropped from a high of $45 
price changes reflected unusually high de- per pound at the beginning of the year to , 
mand, lack of effective substitutes, and below the producer price at yearend. AMAX 
limited supply. The weighted average price Nickel, Inc. dropped its price to $23 per 
for 1978 was $11.53 per pound for spec- poundin December1979. | 
ification-grade cobalt metal.On February1, - | | 

FOREIGN TRADE | 

In 1978, exports of unwrought cobalt met- U.S. imports of cobalt in 1978 and 1979 
al, waste, and scrap totaled 2,153,825 are shown in tables 5 and 6. 

pounds gross weight valued at $17,845,861. Tariffs.—The Tokyo Round of multilater- 
The Netherlands and the Federal Republic al trade negotiations was completed in 1979. 
of Germany received the largest quantities. Tariff rates for cobalt-containing forms at 
In 1979, U.S. exports of unwrought cobalt the beginning (January 1, 1980) and ending 
metal, waste, and scrap totaled 1,243,590 (January 1, 1987) dates of the staging peri- 
pounds gross weight valued at $19,401,902. od, as published in the Tariff Schedules of 
The Federal Republic of Germany and Ja- the United States, annotated (1980), are 
pan received the largest quantities. shown in table 7. —
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Table 6.—U.S. imports for consumption of cobalt, by class" | 

. . (Thousand pounds and thousand dollars) oe . . - - 

ss ——"“ClassOOC“‘daISC*“‘“COCéC*C“VGSO!!!#OI979~ 

Metal:? | a _ } S co . 
Grossweight _________---___________~~------~---- 16,833 ~ 16,488 18,887 
Cobalt content®______________-=________ eee 16,833 16,488 18,887 
Value________-_2 eee $91,381 $167,662 $462,250 

Oxide: . . . 
Gross weight ______._-__-.__________~i---~-~----~-=--- 506 1,077 505 
Cobalt content®___§__-§_-_-- 5 ee 374 "97 373 
Value... _-_-_ ____--_ ~~ ee $2,346 - = $9,190 _ $9,429 

Salts and compounds: . 
Grossweight ______________-___-____2________ =e 246 696 370 
Cobalt content®__________________-.__________-__- 4A 209 111 
Value___ ~~ ______ ee $381 $2,003 $2,192 

Other forms:? _________.__ ee 267 1,585 627 
Value_____-____--_-_-------------------------- ™$895 $10,622 $9,249 

Total content_______________.._---------------- 717,548 19,029 - 19,998 

Estimate. "Revised. _ : | i —_ | 
1Includes unwrought metal and waste and scrap. - . | | 
2Contained cobalt in nickel-copper and nickel matte. ue . 

‘Table 7.—U.S. import duties 7 

- Tariff item Tariff | Most Favored Nation (MFN) _ — Non-MFN 

number Jan. 1, 1980 - Jan.1,1987 Jan. 1, 1980 

_ Ore and concentrate _ 601.18 - ‘Free ) - -- Free Free 
Unwrought metal, . . 

waste and scrap_ _ _— 632.20 Free — . Free . . Free 
Alloys, unwrought __ 632.86 . 9% ad valorem 9% ad valorem 45% ad valorem 

- Chemical compounds: . oO 
Oxide ________ 418.60 1.2 cents/Ib. 1.2 cents/Ib. 20 cents/Ib. 
Sulfate _______ 418.62 - 1.4% ad valorem 1.4% ad valorem — 6.5% ad valorem 
Other _.______ 418.68 5.8% ad valorem ' . 4.2% ad valorem 30% ad valorem 

, - WORLD REVIEW SO 

International.—Further attempts were by bringing the Yabulu treatment plant 
made in 1978 and 1979 to arrive at an _ located near Townsville, Queensland, up to 

international agreement on deep sea min- design capacity. The output, containing 
ing. An Eighth Session of the Third United 13% to 16% cobalt, was shipped to Nippon 
Nations Conference on the Law of the Sea Mining Co. in Japan for refining. 
was held in New York in 1979. A Ninth Canada.—INCO, Ltd., reportedly planned 
Session was scheduled for Geneva in 1980. to double its cobalt output over that of 1977, 

Australia.—Freeport Queensland Nickel, but implementation was to be spread out 
Inc., reported early in 1979 that the Green- over several years. The increase was to be 

vale project it jointly operated with Metals achieved by a slight change in process and 
Exploration Queensland, Pty., Ltd. (MEQ), by modification in the handling of slag. 
had been financially restructured. Under INCO’s production of cobalt was limited in 
the new arrangements, the minimum debt 1978 and 1979 by a labor strike at the 
service was lowered. Cobalt became increas- company’s Sudbury, Ontario, operations. 
ingly important to the operation. As a Sherritt Gordon Mines, Ltd., announced 
result of the rapid rise in price, sales of at midyear 1978, that it had entered into a 
cobalt accounted for about one-third of long-term agreement with INCO to pur- 
Greenvale’s income during the last half of chase nickel feed material for its Fort 
1978. Production of cobalt contained in Saskatchewan, Alberta, refinery. This ma- 

mixed sulfide concentrate in 1979 was more terial was to partially replace the nickel- 
than 1.9 million pounds. The increased cobalt concentrate formerly purchased from 
output was achieved by selectively mining two Australian mines and from Sherritt’s 
pockets of ore relatively high in cobalt, and Lynn Lake mine, which was closed in 1976.
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The feed was diverted to Sherritt from pile would be made by industrial users over 
INCO’s Thompson, Manitoba, refinery, a 5-year period and financing would be 

where cobalt oxide is produced. obtained from a $200 million fund establish- 
Falconbridge Nickel Mines, Ltd., an- ed. by the central bank of the Federal 

nounced plans in 1978 to. purchase nickel- Republic of Germany. | 
cobalt matte for custom refining at its Indonesia.—The consortium P.T. Pacific 
Kristiansand, Norway, plant. This refinery Nikkel Indonesia reportedly planned fur- 
has a capacity to produce 2 million pounds ther exploratory drilling of nickel-cobalt 
of cobalt per year. Falconbridge also deposits on Gag Island, west of Irian Java. 
announced in late 1978 that it was suspend- Jnitial production had been planned for — 
ing use of a price list for cobalt and nego- 1983-84, and the total cost was estimated at 
tiating price according to market require- $1 billion. However, development was de- 
ments. a oo oo ferred indefinitely early in 1979 because of 
_Noranda Mines, Ltd., reportedly planned the escalating capital costs and uncertain 

to finance extensive exploration for cobalt pickel market. _ a 

near the town of Cobalt, Ontario, about 75 Japan.—According to the Japanese Min- 
miles north of North Bay. The properties to istry of International Trade and Industry, 
be explored are controlled by Agnico Eagle Japanese cobalt consumption in 1978 to- 

Mines, Ltd. If the exploration proves suc- taled about 5.3 million pounds. Japan’s 
cessful, refining facilities costing up to $8 consumption of cobalt, by end use, was as 
million reportedly would be built by Noran-  ¢ojiows (in. thousand pounds): Superalloys 
da in. exchange for a 49% share of the and tool steel (930); magnetic materials 

prone from | copelt sales. About 4 ean (2,570); cemented carbides (250); catalysts _ 
ore Fi t of a ad Deen pr the i it (254); and others (1,264). The two new refin- 

aoa ‘over the evious 25 ven s e coral” eries of Sumitomo Metal Mining Co. and 
Finland Ou tokumpu y Oy, -Finlan d’s Nippon Mining Co. operated at near capaci- 

Sta te-owned cobalt. producer. , ed its ty level. Total Japanese production of cobalt 
ul producer, increase’ 1S in 1979 was 5.7 million pounds. 

production capacity at Kokkola from about oN y Caledonia.—AMAX I d th 
1,000 short tons of refined metal per year to | Ch eee a a ne an the 

| 1 . Bureau de Rechérche Géologiques et Mi- 
about. 1,500 short tons in 1979, at a cost of —.. nce planned to prod 1.100 

$12 million. Cobalt was produced in Finland !@res of France planned to produce I, 
mostly as a byproduct of copper production. short tons per year of cobalt and 2 2,000 to 
However, some feedstock for new produc- 33,000 ‘short tons per year of nickel from a 

tion was cobalt residues that originated in proposed project in northern New Caledo- 
the German Democratic Republic. More a, where a high-grade garnierite deposit is 
than half of the new material (about 300 located. The operation would use a patented 
tons) was planned to be extra-fine cobalt hydrometallurgical process developed by 
powder, but technical problems delayed pro- AMAX and would use sulfur as an energy 
duction of this form until 1980. Plans also Source. No date was set for construction of 
included production of cobalt sulfate. the proposed project, but feasibility studies 

France.—Société Métallurgique Le Nick- WereexpectedtotakeZto3years. = 
el (SLN) announced in December 1979 that _ Philippines.—In 1978, Marinduque Min- 
production of nickel and cobalt had resum- ing and Industrial Corp. reportedly signed a 
ed at its Sandouville electrolytic refinery 10-year contract with Sumitomo Metal Min- 
near Le Havre. The new refinery wasshut ing Co. of Japan for the refining of mixed 
down for about 1 year after a serious fire in nickel-cobalt concentrate produced at Ma- 

late 1978. Annual production was expected rinduque’s Nonoc Island facility. The mixed. 
to be about 6,500 metric tons of nickel and sulfide contained about 10% cobalt and 30% 

450 tons of cobalt in cobalt chloride. This to 35% nickel. Under the new contract 

was approximately 40% of French cobalt arrangements, 50 tons of metal per month 
consumption. Feed for the plant was provid- was to be toll refined and returned to 
ed by nickel-cobalt matte from SLN in New Mamquave for marketing. 
Caledonia. outh Africa, Republic of.—In 1978, 
Germany, Federal Republic of.—In mid- cobalt-bearing nickel-copper matte produc- 

1979, the Government of the Federal Repub- ed by Rustenburg Platinum Mines, Ltd., 
lic of Germany announced a plan for stock- was shipped to Braithwaite, La., for refining 
piling strategically important metals, in- by AMAX Inc. In mid-1979, Rustenburg 
cluding chromium, cobalt, and manganese. brought onstream a plant to produce cobalt 
It was planned that purchases for the stock- sulfate. The new plant made the Republic of
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South Africa self-sufficient in cobalt and complex could be completed in 1983 or 1984. 
was expected to permit exports of cobalt In July 1979, a group of countries and 
sulfate in 1980. South African consumption organizations, including the EEC and Arab 
is estimated at 150,000 pounds of cobalt Bank for Economic Development reportedly 
metal annually. pledged $30 million to Zaire, Zambia, and 
Uganda.—The Kilembe Mines, Ltd., re- Angola to modernize the Benguela Railway 

portedly had stockpiled over about a 20 year . through Angola. The line had been closed 
period more than 1 million tons of pyrite since August 15, 1975, because of political 

_ tailings at Kasese in southwest Uganda, and military difficulties. Completion of the 
where o concentrator 8 Oe ae ‘first stage of the project was to take 6 to 9 
content averages about 1.4%. The tailings months. : 

were produced from the processing of cop- Zambia.—Cobalt production capacity in 
per ore. The Ugandan Government report- 1979 was approximately doubled by an ex- 
edly was considering construction of a refin- pansion at Roan Consolidated Mines, Ltd. 

oy Kasese to recover cobalt, copper, and (RCM), which opened a cobalt production 
te . a - plant at Chambishi to process concentrates 

United Kingdom.—About 600 workers at formerly shipped to Nchanga Consolidated 
INCO’s nickel-cobalt refinery at Clydach, . } _ 

Wales, struck the facility October 17, 1979. — Copper Mines, Lid. NCUM). The new leach The atrike had not bee y nesolved at ‘ ing plant had an initial capacity of 2,000 to 
od; ae year- 2,500 tons, bringing total Zambian capacity 

Zi tre—The Zairi keti _, up to a minimum of 4,200 tons of cobalt 
ki aire. i ne “airian marketing organiza- annually. Zambia Industrial and Mining 
ion, Société Zairoise de Commercialization Corp., Ltd. (ZIMCO), a State-owned compa- 

POZACOM) | announced mm early May 1978 ny, held 51% interest in RCM. Other shares 
at 1t was reducing allocations of cobalt to held by AMAX Inc (20%) ad S it 

clients worldwide by about 30%. This re- Nomi © 12 ZIMCO als ecur 
sulted from a surge in demand, declining OmINnees, 1. ( %). . so acquire 

; 60% interest in NCCM in October, increas- 
production due to a depressed copper mar- . ’. ts ‘ty participation £ 510% 
ket, and inefficient recovery of cobalt from nee 1978, 7 vebiar officials reporte d dis- 

The oat publicized event of 1978 wasthe COVeTY of a significant cobalt-bearing ore 
invasion in mid-May of the mining town of body on the western lip of the Chingola 
Kolwezi in Shaba Province, the major sour- Open pit copper mine of NCCM. Resources 

ce for the U.S. supply of cobalt. Insurgents “Te TePO rted to be about 165,000 tons of 
disrupted cobalt and copper mining and CoPalt. NCCM also received a loan in 1979 to 

refining, and most expatriate technicwl per- finance a $155 million expansion of its 
sonnel were evacuated. Following re-— facilities at Rokana. Plans called for modifi- 

occupation of the town by government cation of the existing concentrator for the 

forces, production of cobalt resumed. Poco of copper-cobatt concenrae 
In June 1978, Générale des Carriéres et ‘Previously, no Cobalt was being recovere 

des Mines (GECAMINES), the State-owned from the Rokana copper concentrates). A 

mining company, obtained a $100 million ew cobalt plant was also planned. The new 

emergency loan from the International plant a oxpected to pave an annua 
Monetary Fund (IMF), and early in Septem- Capacity of a, ons of cobait and was 
ber 1979, the IMF reportedly approved a expected to be in production by the end of 

standby line of credit to Zaire of $153 1985. Immediate expansion plans being car- 
million, to be used in support of the Govern- ried out by NCCM at Rokana were expected 
ment’s economic stabilization program. In to add about 400 tons to the facility’s rated 

addition, the World Bank and the Libyan annual capacity of 2,200 tons per year. 
Arab Bank reportedly loaned Zaire $460 Expansions underway in Zambia, consid- 
million to complete its 4-year P-2 expansion ered together (and including the Chambishi 
plan. Under this plan, about 13 million expansion), were expected to bring capacity 
pounds per year of cobalt production capaci- up me 5,000 tons by the end of 1980. | 
ty was to be added to the existing 35 million imbabwe-Rhodesia.—Cobalt concentra- 
pounds capacity by opening the new _ tes were being produced for the first time in 
Mashamba and Dikuluwe open pit mines by Zimbabwe-Rhodesia as a byproduct of nick- 
1981. These would supply 5 million tons of el mining. Exports of concentrates were 
ore per year to the Dima concentrator estimated to be about 40 tons per month. 
under construction in Kolwezi. The entire
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Table 8.—Cobalt: World production, by country 

(Short tons) 

Mine output, metal content? Metal? 
Country TT OO nee eee eee eee 

1976 1977 1978” 1979° =: 1976 1977 1978” 1979° 

Australia?_____________ 600 —- 1,100 1,500 1,700 — __ __ __ 
Botswana ____________~ T145 182 288 300 (4) (4) _- _- 
CanadaS____ 71,495 1,637 1,360 61 522 328 506 572 600 
Cuba® ________ 1,800 —_ 1,800 1,800 = 1,900 — _- _- —_ 
Finland _____________- T1409 1,853 1,429 ~—s«:1,320 983 1,086 1,016 $1 286 . 
France’? __ ~~ ee _- __ __ a 799 818 960 795 . 
Germany, Federal Republic of. __ __ __ __ 276 ~3=—=—is« 8386 330 365 
Japan _______________ __ __ __ _- 568 1,205 2,055 62,866 
Morocco___—_~~~-_~—--- T1,030 1,119 1,250 1,000 __ a _- a 
New Caledonia® _________ 90 120 170 230 __ _. i __ 
Norway ___-~—~—~______ _- oo __ -- 635 777 575 751 
Philippines ____________ 542 1,195 1,313 1,430 -_- _- _- —_ 
USS.R& 8 2,000 2,100 2,150 2,000 2,000 2,100 2,150 2,000 
United Kingdom® ________ — _- __ _— 760 *860 560 500 
United States___________ _- —_ __ _— 182 244 © 322 6464 
Zaire___________--___ ©12,100 °11,600  °14,660 16,535 11,779 11,252 14,468 16,000 
Zambia ___~~~_-____.___ 2,398 1,878 1,911 3,500 2,398 1,878 1,726 3,100 

Total _-_________ T23,609. 24,084 27,831 31,4387 *20,708 = 21,112 24,734 28,721 

“Estimate. Preliminary. _ "Revised. . a | | 
1Figures presented represent recovered cobalt content. In addition to the countries listed, Bulgaria, Cyprus, the 

German Democratic Republic, Greece, Indonesia, Poland, the Republic of South Africa, Southern Rhodesia, Spain, and 
Uganda are known to produce nonferrous metal ores that contain cobalt. Information is inadequate for formulation of 
reliable estimates of output levels. Other copper and/or nickel producing nations neither listed in the body of the table 
nor in the preceeding part of this footnote also may produce ores containing cobalt as a byproduct component, but . 
recovery is small or nil. 

Figures presented represent elemental metallic cobalt recovered unless otherwise specified. In addition to the 
countries listed, Czechoslovakia presumably recovers cobalt from Cuba. Belgium, which in recent years has imported 
small quantities of partly processed materials containing cobalt, may continue to recover cobalt from such materials, but 
output is not reported, and available general information is inadequate for formulation of reliable estimates of output 
evels. 
3Data series on mine output revised from previous editions to an estimate that represents only the part of total 

production that is actually recovered. Australia does not report any production of metallic cobalt, but does produce 
intermediate metallurgical products (cobalt oxide and nickel-cobalt sulfide), with cobalt contents as follows in short tons: 
1976-978; 1977-916; 1978-1,286; 1979-Not available. 

“Revised to zero. 
*Actual output is not reported. Data for mine output are total cobalt content of all products derived from ores of 

Canadian origin, including nickel oxide sinter shipped to the United Kingdom for further processing, and nickel-copper- 
cobalt matte shipped to Norway for further processing. Data presented for metal output represent the output within 
Canada of metallic cobalt from ores of both Canadian and non-Canadian origin. 

®Reported figure. 
7Production as reported in Annuaire 1978 de Statistique Industrielle, p. 61. Annuaire Minemet Group I metal 1978, p. 

44, gives the following figures, in short tons: 1976-78: 946, 939, 998. Presumably the difference between the foregoing 
figures and those presented in the body of the table represent cobalt recovery in intermediate metallurgical products 
and/or in compounds. 

8Series revised to reflect estimated actual recovery from ores and intemediate metallurgical products exported from 
New Caledonia to Japan, France, and the United States. The previously reported qunatity either: 1) is among the waste 
materials of ore concentrating and smelting processes or 2) is included in nickel-cobalt products. The estimated content of 
total ores mined is as follows, in short tons: 1976-569; 1977-4,497; 1978-2,535; 1979-Not available. 
; Estimated recovery of elemental cobalt and cobalt in compounds from intermediate metallurgical products originating 
in Canada. 

TECHNOLOGY 

The Bureau of Mines continued research UOP pilot plant in Tucson, Ariz. The pro- 
on extraction of cobalt from laterites in cess to be tested includes roasting to remove 
Oregon, the Duluth gabbro in Minnesota, sulfur, followed by treatment with carbon 
lead ores in Missouri, and deep sea manga- monoxide at a temperature between 550° 
nese nodules. In 1978, a $2.3 million cost- and 650°C. An _ oxidizing ammonia- 

sharing agreement for demonstration-plant ammonium sulfate leach with solvent ex- 
testing of a process to extract nickel and traction and electrolytic deposition recovers 
cobalt from abundant but low-grade laterite cobalt and nickel separately. At the Bu- 
deposits in Oregon and northern California reau’s Twin Cities Research Center, recov- 
was signed by the Bureau and the Mineral ery of cobalt by flotation, from ore contain- 
Sciences Division of UOP Inc. Test runs ing about 0.01% cobalt, was studied. 

were scheduled to begin in May 1980 at the At the Rolla Research Center, experi-
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ments were conducted to determine how crystal blades in gas turbines received con- 
cobalt and nickel could be concentrated by siderable attention. | 
the beneficiation of middlings and tailings A producer and consumer of magnet al- : 
produced from lead ores. Also, recovery of loys developed a new alloy called “Chro- 
nickel and cobalt from residues generated mindur” that may reduce cobalt usage by 
by the smelting of lead concentrate was 15% and cut the manufacturing cost of 
reported? and a report was published on magnets used in standard ring-armature 

recovery of cobalt as a byproduct of lead type telephone receivers.° | 
mining.* The Salt Lake City Research Cent- A specialty alloy producer developed a 
er continued research on a metallurgical cobalt-free tool steel with properties that 
process for recovering manganese, cobalt, are claimed to equal or exceed those of the 
and other metals from seabed nodules, cobalt-bearing types. The new alloy was 
which contain about 0.35% cobalt. In 1979, developed to replace high-speed steels used 
an investigation was begun on recovery of to machine materials that generate 
cobalt from high-arsenic sulfide ores of the extremely high temperatures at the cutting 
Blackbird district in Idaho. edge. Although this new alloy was designed 
~ At the Reno Research Center, investiga- to replace the standard T-15  cobalt- 
tions continued on mischmetal alloys con- containing alloy, another cobalt-free alloy 
taining cobalt, copper, magnesium, and _ was tested that was expected to replace the 
iron, for use in permanent magnets in place more widely used M-42. type. It was ex- 
of samarium-cobalt alloys. By substituting pected that the latter alloy could be used for 

copper and magnesium for a portion of the machining where heavy cuts are required at 
cobalt, magnetic properties were consider- high speeds and feeds, and for cutting hard 
ablyenhanced.*. oe and abrasion-resistant material.’ oe. 

. Technical developments by jet engine 9 — | : 
manufacturers that may result in greater 1Physical scientist, Section of Ferrous Metals. . 7 

fabrication efficiency for cobalt-bearing al- g sending, Gy TL; Hebble, and D. I, Peulwn 
loys in gas turbines included hot isostatic BuMines RI 8371, 1979, 16 pp. es 

pressing (FIP), which eliminates a forging ,Cifor,R M, and LW. Higley, Coble nd Nik 
step in making disk blanks for aircraft trate. BuMines RI 8321, 1978,14pp. a 

engines from powdered metal. Homoge . "fllschmetal (Go, Gu, Fo, Mg Alleys, IEEE Trang on 
neous. parts are produced with a raw- Magnetics, MAG 15, No. 6, November 1979, pp. 1757-1759. 
materials-to-end product ratio (the buy-to- Mastbi B,D. Superalloy Jet Parts Cut Waste Costs. Am. 

fly ratio”) of about 2.5 to 1, compared with a ““Stron Age. Magnetic Alloy is Cold Stampable. V. 221, No. 
5 to 1 or 6 to 1 ratio for conventional 7, Feb. 14, 1978, PB. 58. Rich Ssaed Steel Contains N; 
methods.‘ In addition, the Rapid Solidifica- Comat Age. v. 223, No. 2, Jan. Pf 1980, pp. “ea, 
tion Rate (RSR) technique and use of single- | | an



Columbiu tz olumbium and Tantalum | 
| , | By Thomas 8. Jones? 

All columbium and tantalum raw materi- the respective consumption patterns. In- 
als were imported in 1978-79; none were creasing consumption of columbium as fer- 
mined domestically nor were any released rocolumbium and nickel columbium result- 
from Government stockpiles. Columbium ed in successive records for overall colum- 
raw materials were imported mainly as bium consumption, 5.7 million pounds in 
mineral concentrates. Tin slags, including 1978 and 6.3 million pounds in 1979. In both 

materials derived from tin slags, continued years, rising demand for columbium in 
to be the largest component of tantalum superalloys contributed significantly to con- 
supply. Nearly all columbium materials sumption increases. Likewise, continued 
imported were for domestic consumption, strong demand for tantalum produced 
whereas a significant amount of tantalum greater shipments by domestic processors in 
was exported in upgraded form. Trade in both 1978 and 1979. At the same time, 
columbium materials was at a deficit of $27 higher tantalum prices resulted in some 
million in 1978 and $39 million in 1979; for substitution away from tantalum, intensi- | 

: tantalum materials, there were surpluses of fied tantalum recycling in carbides, and 

$13 and $22 million in 1978 and 1979, stimulated a more widespread search for 

| respectively. | 7 ae | . and development of sources of tantalum 
Prices escalated almost continuously for supply worldwide. | 

tantalum raw materials and products Legislation and Government  Pro- 
amidst expressions of concern about status grams.—Changes in U.S. Government in- 
of the world tantalum supply. The contract ventories of columbium and tantalum mate- 
price for Canadian tantalite,a major source rials consisted of only insignificant book- 
of tantalum for the United States, rosefrom keeping adjustments in 1978. There were 
$24 per pound of contained pentoxide at the neither acquisitions nor sales of stockpile 
start of 1978 to $75 by the end of 1979. Spot excesses, and goals remained the same. As 

tantalite prices increased by an even great- shown in table 3, most of the goal for 
er amount. Columbite prices also rose signi- columbium concentrates was met under the 
ficantly with most of the increase occurring offset concept, while inventories of all tan- 
in 1979, when prices more than doubled; talum materials continued to be consider- 
high-purity ferrocolumbium prices followed ably below the respective goals. : 
a similar pattern. In contrast, the price of The U.S. Environmental Protection 

ferrocolumbium for steelmaking was Agency issued a report in 1979 on liquid 
unchanged throughout 1978 and the first wastes and procedures for control thereof as 
half of 1979, after which the price was developed in a study that included domestic 
advanced a relatively modest amount. firms engaged in primary production of 

Usage of columbium as ferrocolumbium columbium and tantalum salts and metal. 
by the steel industry and of tantalum bythe This information was preliminary to the 
electronics industry continued to dominate _ setting of control standards.? 

259
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| Table 1.—Salient columbium statistics 

(Thousand pounds) 

. . 1975 — 1976 - 1977 - 1978 - 1979 

United States: : : 

Mine production of columbium-tantalum concentrates _ __ _- _- _- _— -- 
_ Releases from Government excesses (Cb content)! ____ __ _ 463 70 2 247 —_ 

Consumption of raw materials (Cb content) ......_.__ 11,755 ¥2,722 ¥Q,427 2,673 2,402 
Production of primary products: . : . 

Columbium metal (Cb content)_____§____._____ WwW Ww Ww WwW Ww 
_ Ferrocolumbium (Cb content)________.._____-_ “985 1,565 1,455 1,566 ~- 969 

Consumption of primary products: . cha o 
Columbium metal (Cb content)___§_§__~_9-_9______ 130 291 WwW | WwW 
Ferrocolumbium, nickel columbium, 

and other columbium materials (Cb and Ta content)_ 3,348 3,389 . 4,389 5,694 - 6,337 
Exports: Columbium metal, compounds, and a - 

. alloys (gross weight). 9-9-9 $9 5 2 5 eee 53 67 15 €95 “100 
Imports for consumption: . LE . . . 

Mineral concentrate (Cb content)®__._.$_.§_§_._.______ 845 2,201 — 1,551 1,982 1,690 
Columbium metal and columbium-bearing : . 
alloys (Cb content) _____________._______ 3 — @&) 2 3 —  & 

Ferrocolumbium (Cb content)® ___ 9-9 ___- 1,947 2,221 2,676 = 4,159 5,515 . 
Tin slags (Cb content)*__§_-._-§-_--/_-______ | 1440 296 880 - 5486 51,133 

World: Production of columbium-tantalum . 
concentrates (Cb content)® _______.__.__________ ~ 11,824 720,903 19,402 21,268 ©22,714 

“Estimate. Preliminary. "Revised. W Withheld to avoid disclosing company proprietary data. 
MIncludes columbium content in raw materials from which columbium is not recovered and material released as 

payment-in-kind for upgrading. . 
Net changeininventory report. —_— . 

SLess than 1/2 unit. . | - . : 
“Receipts reported by consumers; includes synthetic concentrates and other miscellaneous materials in 1977-79. 
5 After deduction of reshipments. 

| Table 2.—Salient tantalum statistics | 
_. (Thousand pounds) 

1975 1976 1977 1978 1979 

United States: 
‘Mine production of columbium-tantalum concentrates____ _— _— ee —_ —_ __ 
Releases from Government excesses (Ta content)*_______ 87 8 24) 24 __ 

- Consumption of raw materials (Ta content). _ $$ _____ ™766 71,485 T1448 1,571 1,740 
Production of primary metal (Ta content)________.___ "461 1,089 678 O74 NA 
Consumption of primary products: 

Tantalum metal (Ta content)_________________ 450 1,098 7132 978 NA 
Exports: 

Tantalum ore and concentrate (gross weight)_______ 60 59 118 © 64 3329 
Tantalum metal, compounds, and alloys 

(gross weight). __________..~___________ 471 367 470 686 426 
Tantalum and tantalum alloy powder (gross weight) _ _ 161 219 234 211 296 

Imports for consumption: 
Mineral concentrate (Ta content)® ~~» 5 /____ 631 827 657 596 630 
Tantalum metal and tantalum-bearing alloys 
(Ta content)___$____________ 66 52 126 137 144 

Tin slags (Ta content)* __-___§_§______________ 236 431 1,275 5676 51,140 
World: Production of columbium-tantalum 

concentrates (Ta content) ______________.________ °906 ™749 905 P764 °855 

“Estimate. Preliminary. "Revised. NA Not available. 
Includes material released as payment-in-kind for upgrading. 
2Net change in inventory report. 
3Includes reexports. 
“Receipts reported by consumers; includes synthetic concentrates and other miscellanous materials in 1977-79. 
5 After deduction of reshipments. . .
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_ Table 3.—Columbium and tantalum materials in Government inventories 
: as of Dec. 31,1979 | 

oe . (Thousand pounds of columbium or tantalum content) _ . 

a — . . Defense 
as National : Supple- 

Material | Stockpile (etrategic) reduction == mental «=Total 
. | . stockpile inventory stockpile 

Columbium: | 
_ Concentrates ~--__~____________ 3,131 11 780 _- _- 21,780 

Carbide powder____ =» -- ~~ oe 21 _- _- 221 
_ Ferrocolumbium ____—__— ~~~ _- __ 3931 __ __ 2931 
Metal ___________-__--_--- ~~ —_ 45 __ —_ 245 

Tantalum: oo . . 7 
Minerals___-....1---.-...--. . . 5,452 49.551 a _— 2,551 
Carbide powder ____§_______...__- 889 . 29 -- -- 29 

. Metal = 1,650 5201 _- _- 201 

‘Includes 869,000 pounds of non-stockpile-grade material. | | : 
2All surplus columbium carbide powder, ferrocolumbium, and columbium metal were used to offset columbium 

concentrates shortfall. Total offset = 1,173,000 pounds. a 
5Includes 333,000 pounds of non-stockpile-grade material. 
“Includes 1,152,000 pounds of non-stockpile-grade material. 
5Includes negligible quantity of non-stockpile-grade material. 

- DOMESTIC PRODUCTION oo : 

No domestic mineral production of either in 1978 but declined 32% in 1979. In both 
columbium or tantalum was reported again years, value OOS am production 
in either 1978 or 1979. A small quantity of was an estimatéd $17 million, a reflection of 
domestic concentrate was reported shipped a trend to predominance of high-purity : 
in 1979, evidently from existing mine stock- ferrocolumbium in the production mix and, | 
piles. Rising tantalum prices renewed inter- to a lesser extent, price advances for the 
est in low-grade domestic sources, including high-purity grade. 
a proposed dredging operation in Idaho. Tantalum content of raw materials con- 

Domestic production of ferrocolumbium, sumed by processors in production of tanta- 
expressed as contained columbium, rose8% lum compounds and metal was 1,571,000 

Table 4.—Major domestic columbium and tantalum processing and producing companies 
| : | | ‘in 1978-79 : 

| | | Products’ _ a 

. 2 Carbid i FeCb 
- Company _ Plant location Metal anenee Oxide/salts 

LF and/or 

Cb Ta Cb Ta Cb Ta NiCb 

Cabot Corp. 
Kawecki Berylco Industries, Inc _ Boyertown, Pa __ x xX _- x xX x -_— 

Do _~__ Revere, Pa___ _ _ _- _— _- __ — —_ x 
Kennametal, Inc ____-___~_____ Latrobe, Pa ___— X x x x — xX — 
Mallinckrodt, Inc__________ - St. Louis, Mo _ __ -_- _— __ __ xX x __ 
Metallurg, Inc. ; 

Refractory Metals, Inc_ ____—-~ Houston, Tex _ __ _- — _- X -- -- -- 
Shieldalloy Corp _____--__~ Newfield, NJ _ __ _- _- -- _- _- _- X 

NRC Inc? ___ Newton, Mass_ _ _ _— xX _- _— __ __ __ 
Pesses Co., The _._-__________ Newton Falls, — _- -- — __ _— X 

Ohio | 
H.K. Porter Co., Inc. 

Fansteel, Inc.___._________ Muskogee, Okla - Xx x -- D4 xX xX _— 
Do ~__-____ North Chicago, Ill -- xX _— __- __ _— __ 

Reading Alloys, Inc______._.____— Robesonia, Pa_ _ _ _— -- -- -- _- _— X 
Teledyne Inc., Albany, Oreg _ __ xX X -- x x p.4 xX 

Teledyne Wah Chang 
Albany Div. 

SSS SSS esr SSS SSS sehr Svs 

1Cb, columbium; Ta, tantalum; FeCb, ferrocolumbium; NiCb, nickel columbium. 
2Includes miscellaneous alloys. 
‘Jointly owned by South American Consolidated Enterprises, S.A., and H. C. Starck Berlin.
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pounds in 1978 and 1,740,000 pounds in be completed in 1980. 

1979. In addition, processors reported Kawecki Berylco Industries, Inc. (KBI), 

consumption of about 50,000 pounds of ownership of which in 1977 had passed from 

purchased scrap in each year. Molycorp, Inc., to Union Oil Co. of Califor- 

Plant operations which were expanded by _ nia, was merged in 1978 into Cabot Corp. as 

Fansteel, Inc., in 1978-79 included the a wholly owned subsidiary following Cabot’s 

liquid-liquid digestion facilities at the purchase of all KBI stock for $96 million. In 

Muskogee, Okla., plant and wire- and tube- 1979 KBI joined Hudson Bay Mining and 

making equipment at the North Chicago, Smelting Co., Ltd., in exploration for miner- 

Ill., plant. Expansion of sodium reduction al deposits worldwide, including those con- 

operations was also begun at Muskogee, to taining columbium and tantalum. 

CONSUMPTION, USES, AND STOCKS | 

Reported consumption of ferrocolumbium _ plications for columbium included its use in 

and nickel columbium continued to ad- a HSLA bar steel, in a plate steel for : 

vance, resulting in overall columbium con- pressure vessels and low-temperature 

sumption totals of 5.7 million pounds in applications, in the larger sizes of concrete 

1978 and 6.3 million pounds in 1979, both of reinforcing bar, and in a titanium-base 

which were record quantities. Ferrocolum- alloy for deep-sea submersibles. The a- 

bium and nickel columbium were still al- mount of columbium being consumed in 

most entirely consumed in the manufacture various superconductor materials was - 

of steel and superalloys. Both end-use sec- growing, and aircraft fasteners were being 

tors had a substantially higher demand for made from a columbium-titanium alloy 

columbium additives in 1978 than for the having a composition similar to supercon- 

previous year; total columbium usage was_ ductor alloys. 
up 30%. Columbium consumption rose a _In tantalum, rapidly escalating prices put 

comparatively modest 11% in 1979, mainly the economics of each use under intense 

on the strength of a demand for columbium scrutiny; nevertheless, overall shipments 

- in superalloys half again as great as thatin grew 6% from 1977 to 1978 and 12% from 

1978. The demand for columbium in super- 1978 to 1979, according to data of the 

alloys in 1979 even surpassed that for Tantalum Producers Association. For both 

columbium in high-strength, low-alloy 1978 and 1979, the quantity of powder and 

: (HSLA) steel, and raised consumption of anodes shipped as well as the number of 

columbium as nickel. columbium from over capacitors manufactured were up compared 

200,000 pounds in 1978 to over 600,000 with those of the previous year. Computer, 

pounds in 1979. In steelmaking, the 1979 automotive, and military applications of 

totals for raw steel production and overall capacitors were expanding even as tanta- 

columbium usage hardly changed from lum was being eliminated from consumer 

those in 1978. The strongest increase in electronics. In 1979, Union Carbide Corp.’s 

consumption for any steelmaking end usein Electronics Division announced the start of 

1979 was that in HSLA steel, which was a major tantalum capacitor plant at Green- 

higher by 8%. wood, S.C., that was to be operational with- 

Columbium-bearing HSLA steels were ina year. In the same year, Plessey Capaci- 

among the steels considered by the automo- tors, Inc., with a parent in the United 

tive industry for replacing conventional Kingdom, formed a tantalum division at its 

carbon steels in order to save weight. In California site for manufacturing capacitors 

some instances, development of suitable for missile and aerospace applications. Next 

technology to overcome forming or welding to capacitors, cemented carbides remained 

problems was necessary. Not all automotive the most important end use of tantalum. 

applications of HSLA steel, also more sim- Conservation of tantalum usage in carbides 

ply termed high-strength steel, favored was being promoted through development 

expanded usage of columbium. Columbium of alternative compositions and wider recy- 

was of relatively little significance in dual- cling of carbide scrap. 
phase steels, which were among the newer Aggregate stocks of columbium and tan- 

of the many alternatives. talum raw materials reported by proces- 

Columbium continued to be used as a sors and dealers for yearend 1978 con- 

minor alloying constituent in pipeline and tained 3,440,000 pounds of columbium 

other tubular steels. Emerging alloying ap- and 3,062,000 pounds of tantalum. The
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corresponding data for yearend 1979 Yearend stocks of tantalum raw materials 
were 4,284,000 pounds of columbium and _ declined about 8% in each year. Tin slags 
2,753,000 pounds of tantalum. Compared were the largest component of raw material 
with the previous year, yearend stocks of inventories for both columbium and tanta- 
columbium raw materials were up slightly lum, especially the latter. a 
in 1978 and substantially higher in 1979. | oo 

7 Table 5.—Reported shipments of columbium and tantalum materials : | 
(Pounds of metal content) . . 

ERTS ee reser PP ru sepeeuenseetsgtatnesesguenennipniguts 

. bet . Change — 
Material 1978 1979 (percent) 

Columbium products: | Se . 
Compounds, including alloys_____________________ 1,611,000 1,627,800 +1 
Metal, including worked products __________________ 223,700 329,500 +47 
Other ____ ~~ -~_~_~___~_ 12,500 64,200 +414 

Total columbium___. =e 1,847,200 2,021,500 = 49 

Tantalum products: oe 
_ Oxides and salts... $$ 25 5 2) et 38,200 35,400 =F 

_ . Alloy additive ____~§2 ~~~ = 4,400 23,700 +439 
Carbide__._____~_~___~__ LL 116,900 190,100 +63 

- Powder and anodes______ 9 § ee ee 840,000 928,200 +10 
. Ingot (unworked consolidated metal) ________________ 7,200 6,600 eB 

Mill products -_.___§___~__~9__ 321,900 365,200 “+13 
. Serap 184,100 151,000. + “=18 

~. Other -__- ee e _ 2,100 -- oe 

Total tantalum ____~ $22 1,514,800 1,700,200": _ $12 

Source: Tantalum Producers Association. oo 

| Table 6.—Consumption, by end use, and industry stocks of ferrocolumbium and nickel 
- columbium in the United States | 

. . (Pounds of contained columbium)! . oe | oo 

. End use . . 1978 1979 

Steel: . . ; 
Carbon. ____.~_~ ~~ 1,385,038 1,425,132 
Stainless and heat-resisting ____._§__._________________ ~ $05,100 ae 827,801 
Full alloy _____-____~_____ ee - 655,527 505,084 

. High-strength, low-alloy _._-§_-§_.-_-~_§_§___________ 1,626,248 1,753,172 
Electric ~__..2 =~ __ (?) 

Unspecified ___§_ ~~~ ~~~ ee 10,258 11,9385 

‘Total steel _- $5 ee 4,482,171 4,528,124 
Superalloys ___-__________________ 1,145,778 1,776,880 
Alloys (excluding alloy steels and superalloys) __________..______ 59,909 31,932 
Miscellaneous and unspecified_________________________ 6,474 - §,398 

Total consumption _.___________________________ «5,694,832 6,337,384 

Stocks, Dec. 31: 
Consumer ____~__--~___~~~_~_ Le Af WwW 
Producer® ________.~___~ ~~ et Ww WwW 

Total stocks _-___________~_ LL 1,256,000 1,614,000 
eee 

W Withheld to avoid disclosing company proprietary data. 
Includes columbium and tantalum in ferrotantalum-columbiun, if any. 
? Withheld to avoid disclosing company proprietary data; included with “Steel: Unspecified.” 
$3 Ferrocolumbium only. 

PRICES - 

The price of columbium as it is used in both remained relatively steady throughout 
largest quantity—regular grade ferrocolum- 1978-79. Spot price for the regular grade of 
bium by the steel industry—and that of its ferrocolumbium containing 68% to 68% 
corresponding raw material—pyrochlore— columbium per pound of contained colum-
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bium, f.o.b. shipping point, stayed at $5.12 1979. The price of Canadian (Tanco) tanta- 

during 1978 and the first half of 1979, after lite rose nearly as rapidly, advancing from 

which the price was advanced to $5.42-$5.73 om to $75 during the same time interval, 

or the rest of the year, an average increase so per pound of contained pentoxide. 

of 9%. Quoted price for Brazilian pyro- These rapid changes in raw materials prices 

chlore, based on approximate official Brazil- markedly affected the published price quo- 

a price, f.o.b. shipping PES pen tations so the various tan a mill prod 

~ Cb.0;, was unchanged at $2.55 per ucts, powders, and compounds. [he price 0 

pound of contained pentoxide during the 2- these products was in the vicinity of $60 per 

year period. | pound at the start of 1978 and $200 per 

By contrast, prices increased significantly pound at the end of 1979. 

for columbite, tantalite, and the family of The average spot price for columbite con- 

products made from these raw materials. centrates, per pound of combined colum- 

Tantalum prices escalated more rapidly and bium and tantalum pentoxides c.if. US. 

by a higher percentage than did columbium ports, increased by a relatively modest 10% 

prices, and by even more in 1979 than in in 1978 but more than doubled in 1979. The 

1978. The spot price for tantalite, 60% basis price was $2.85-$3.50 in January 1978 and 

c.if. U.S. ports per pound of contained $10-$12 in December 1979. As a result, the 

Ta.Os, led the rise, going from $22.75-$26.50 price of high-purity ferrocolumbium rose 

at the beginning of 1978 to $90-$95 at the significantly, from $13.45 to $30.15-$35.75 

end of 1979. The approximate spot tantalite per pound of contained columbium for the 

price increase was 60% in 1978 and 130% in same respective dates. 

| : FOREIGN TRADE | : 

Trade in columbium and tantalum metal, however, because of progressive advances in 

alloys, ores, mineral concentrates, and fer- unit value. Imports in 1978 were estimated . 

| rocolumbium. resulted in a net deficit of to contain 1,799,000 pounds of columbium 

raed we million jn Ten and more than and 145,000 pounds of tantalum; imports in 

million in . Trade in columbium 1979 were estimated to contain 1,485,000 
materials produced deficits of $27 million pounds of columbium and 133,000 pounds of 
and $39 million in 1978 and 1979, respec- tantalum. For both years, the average grade 
tively; for tantalum materials, there were was approximately 60% Cb.O; and 4% 

surpluses of $13 million in 1978 and $22 ‘a,0,. Brazil, Canada, and Nigeria remain- 
million in 1979. Increases in the value of oq the leading import sources, with Brazil 

trade in tantalum materials were Jangely and Canada principally supplying pyro- 
be 979 o of higher unit values, especially IN chjore and Nigeria supplying columbite. 

. Imports for consumption of tantalum 

i Value or exports of ta ea ns mineral concentrates were relatively con- 

a be 101% an 1979. B ose ne f ‘ental stant. Rising tantalum ore prices caused 

aT eee eee ty um value to increase 27% in 1978 and 165% in 
ores and concentrates were 64,000 pounds at . . 

. 1979. Imports in 1978 were estimated to 
a value of $424,000 in 1978 and 230,000 . 

. _ contain 451,000 pounds of tantalum and 
pounds at a value of $3,046,000 in 1979; 188.000 ds of columbium: i rts j 
Japan was a principal recipient in both ? pounds of columbium, imporss 

In additi 1979 were estimated to contain 497,000 
years. addition, 99,000 pounds of tanta- 

lum ores and concentrates were reexported pounds of tantalum and 205,000 pounds of 

in 1979 at a value of $2,865,000, chiefly to columbium. In both years, the average 

Belgium and Japan. grade was nearly that of a 60% concentrate 

Value of imports for consumption of co- with a Ta.O;-to-Cb.0; ratio of 2:1. Canada 
lumbium and tantalum metal, alloys (in- WS the principal supplier of tantalite. 

cluding ferrocolumbium), waste, and scrap _ Net receipts of tin slags, synthetic concen- 

increased 58% in 1978 and 60% in 1979. In trates, and various other raw materials 

each year, the quantity of ferrocolumbium concetively were the most important source 
imported grew by over 2 million pounds. Oo um feeds , according to reports 

Imports for consumption of columbium of processors. Thailand and Malaysia were 

mineral concentrates rose in 1978 but again the main sources of tin slags, fnose 

dropped back in 1979 to a level not much from Thailand having the higher tantalum 

greater than that in 1977. Value increased and columbium contents. Sizable quantities 

by roughly 40% in both 1978 and 1979, of tin slags were reshipped.
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Table 7.—U.S. foreign trade in columbium and tantalum 
metal and alloys, by class and principal country 

(Thousand pounds, gross weight, and thousand dollars) . 

Class 1978 1979 Principal destinations 

Quantity Value Quantity Value and sources, 1979 

EXPORTS 
Columbium: 

. Unwrought, and waste and scrap () (4) (4) (4) (4) 
Wrought ______________- (*) (4) ) QC) @& 

Tantalum: 
Powder ______.-_.~_____ 211 11,033 296 26,060 Japan 91, $9,120; Federal Republic 

of Germany 90, $7,287; France 
44, $3,806. 

Unwrought, and waste and scrap 622 13,757 336 22,270 Federal Republic of Germany 279, 
$16,865; Japan 28, $2,624; 
United Kingdom 11, $1,251. 

Wrought ___-____________ 64 4,456 90 10,363 Japan 26, $3,201; United Kingdom 
19, $1,967; Federal Republic of 
Germany 14, $1,689. 

Total exports ___________ XX 29,246 XX 58,693 Federal Republic of Germany, 
- $25,800; Japan, $14,900; United 

Kingdom, $6,700.72 

IMPORTS FOR CONSUMPTION oe | 

Columbium: . 
Ferrocolumbium® _________ 6,398 17,837 8,485 25,321 All from Brazil. 
Unwrought metal, and waste and Federal Republic of Germany, (*) 
scrap ~~~ _ 3) 4 1 19 $13. 

Unwrought alloys ___-_____ -- _— _- _. None. 
Wrought ______§_________ (°) 1 7 123 regeral Republic of Germany 7, 

Tantalum: | 
Waste and scrap __________ 118 1,278 129 2,292 Mexico 57, $325; France 26, $307; 

6 ease Kingdom 17, $761; Japan 

Unwrought metal _________ 69 2,827 48 4,657 Federal Republic of Germany 43, 

Unwrought alloys _________ 37 1,394 55 5,016 All from Federal Republic of Ger- 
many. oo , 

Wrought _______________ 1 88 1 138 Austria, (*) $72; Netherlands, (°) 

Total imports for consumption‘ XX 23,429 XX 37,567 Brazil, $25,300; Federal Republic 
of Germany, $9,700.? 

eee 
“Estimate. XX Not applicable. . 
1Not available; included in basket category as of 1978. 
2Rounded. 
SLess than 1/2 unit. . 
“Data may not add to totals shown because of independent rounding. 

Table 8.—U.S. imports for consumption of columbium-mineral concentrates, by country 

(Thousand pounds and thousand dollars) 
eee 

1978 1979 

Country Gross Gross 
weight Value weight Value EEE 

Belgium-Luxembourg! ______§________ _- _- 33 167 
Brazil ~-_-. ~~ LLL 1,103 2,417 769 2,436 
Canada________________________ 1,218 2,755 1,124 2;710 
China, mainland ________._________ 263 477 273 2,111 
Germany, Federal Republic of! _________ 68 110 181 269 
Malaysia.-______________________ 110 388 168 1,463 
Mexico. __~____~__~____________ (??) a) __ __ 
Netherlands!____.-§_-______________ _- __ 147 118 
Nigeria. _______.__~.--_--_----_ 1,335 2,726 903 3,782 
Thailand______~_~__~__~_ 2 __ 182 758 15 24 
United Kingdom? _________________ _- _- 1 7 A 

Total ________~~-_-~__----___ 4,279 9,631 3,564 $138,088 
eee 

1Presumably country of transshipment rather than original source. 
2Less than 1/2 unit. 
‘Data do not add to total shown because of independent rounding.



| - 266 | MINERALS YEARBOOK, 1978-79 

Table 9.—U.S. imports for consumption of tantalum-mineral concentrates, by country 

. _ (Thousand pounds and thousand dollars) 7 | 

. Country . Gross weight Value Gross weight Value 

Australia _______-_--+----------- = 122 1,278 229 6,627 

Belgium-Luxembourg’ _____________- 3 27 —_ __ 

Brazil _____________----------- 174 1,618 ‘179 4,516 
Canada________-----~~-~=-------- 667 ~ §,880 679 10,955 

Malaysia._____-_-_----------__- 66 80 60  4N7 
Mozambique __——_—-—----~---~------ 9 25 25 1,237 

Rwanda _____________.-------_- | 123 ~ 600 131 1,499 
South Africa, Republic of __ _ _______—~~- __ _— 2 35 

Spain.______________-----__-__ 59 444 83 2,058 
_Thailand._.__..._-__-_-_- oe 37 126 48 1,110 

_ United Kingdom! __________.____-- 9 108 1 - 35 
Zaire ______________________-- 160 1,177 15 1,201 
Zambia____________------------ __ _ 20 444 

Total _-___------------------ 1,429 11,358 1,582 ~ 230,185 

‘ .1Presumably country of transshipment rather than original source. 

. 2Data do not add to total shown because of independent rounding. . . 

| | WORLD REVIEW a a | 

World production of columbium and tan- 3 years of mine life. Greenbushes Tin was 

talum minerals is detailed in table 10. In moving toward vertical integration of oper- 

addition, the tantalum contained in tin ations at their site in Western Australia by 

| slags produced in 1976, 1977, and 1978 was, setting up a pilot plant to chemically ex- 

in thousand pounds, 742, 833, and 790, tract tantalum oxide and columbium oxide 

respectively, on the basis of data from the from low-grade tantalite concentrates. Also 

Tantalum Producers International Study on the same scale, the company was testing 

Center (TIC). No-data were available for the electric furnace tin smelting with copro- 

U.SS.R. for either minerals or slag. Exclu- duction of tantalum-rich slags. Adding to 

sive of the U.S.S.R., the TIC data were Australia’s tantalum output were the oper- 

believed to represent over 90% of the reco- ations of Goldrim Mining Australia Ltd.; 

verable tantalum contained in tin slag. As Pilgan Mining Pty., Ltd.; and Endeavour 

with the data presented in this chapter, an Resources N.L. Tantalum production by 

independent review indicated that the these companies was also from mines in 

world supply of tantalum came almost Western Australia (in the Pilbara region), 

‘equally from ore and from tin slag. The and together was reported to have been 

review further indicated that tantalum about 50,000 pounds of contained tantalum 

availability was about 85% dependent on in 1979. 
tin mining and smelting.® Brazil.—The Brazilian Niobium Institute 

In addition to the activities specifically was established in 197 9 at Lorena, Sao 

detailed in the following sections, explora- Paulo State. Supported by the Government, 

tion for columbium and/or tantalum was _ the Institute was to develop technology that 

reported during 1978-79 as having taken would expand use of columbium from Bra- 

place in Bolivia, China mainland, Ghana, zil’s extensive deposits. . 

Kenya, Tanzania, other African countries, Companhia Brasileira de Metalurgia e 

and Saudi Arabia. Mineracéo (CBMM) embarked on a major 

Australia.—Production of tantalite con- expansion program calling for a total in- 

centrates typically grading 40% Ta.Os by vestment of $44 million at its Araxa com- 

Greenbushes Tin N.L., the chief tantalum plex in Minas Gerais State. Annual capaci- 

producer, was 116 metric tons during the ty for treating pyrochlore ore was to be 

1978 fiscal year ending June 30 and 89 increased by the second quarter of 1981 to 

metric tons during fiscal 1979; 1.2 and 1.3 55 million pounds of Cb.O; by construction 

million cubic meters of ore were processed of a new mill and flotation plant. The 

in fiscal 1978 and 1979, respectively. At this present 32-million-pound-per-year plant 

level of operations, proven pegmatite re- would then be placed on standby. Metallur- 

serves as of October 1978 were equivalent to gical facilities for converting increased con-
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centrate output to ferrocolumbium were to Japan.—Mitsui Mining & Smelting Co., 
be expanded accordingly. In addition, co- Ltd., completed and put into operation in 
lumbium oxide was to be produced begin- 1979 facilities for treating low-grade tanta- 
ning in 1980 at a new installation having an _lite. Processing was to include concentrate 
initial annual capacity for oxide of 3 million pretreatment to raise Ta2O; content prior to 
pounds. its use in tantalum production. 

Production and exports of ferrocolum- Nigeria.—Production of columbite as a 
bium both successively set new records in byproduct of tin mining by Amalgamated 
1978 and 1979, with almost all the ferroco- Tin Mines of N igeria Ltd. (ATMN), Bisichi- 
lumbium produced being exported. In short Jantar (N igeria) Ltd., Gold and Base Metal 
tons, production of ferrocolumbium was Mines of N igeria, Ltd., and Vectis Tin 
11,300 in 1978 and 15,300 in 1979; exports Mines Ltd. dropped off in both 1978 and 
were 11,600 and 14,600, respectively. Over 1979, by 19% and 11%, respectively, com- 
80% of production was by CBMM and the pared with that of the previous year. The 
balance by Mineracao Cataldo de GoiasS.A. combined totals for the group were 643 
Canada.—Columbium production statis- metric tons in 1978 and 571 metric tons in _ 

tics for the Niobec Inc. mine at St. Honoré, 1979. Bisichi-Jantar and ATMN accounted — 
Quebec, as reported by Teck Corp., Ltd., for for most of the output. Most of the decline 
the 1978 and 1979 fiscal years ending Sept- in 1979 was at ATMN , where equipment 
ember 30, were respectively as follows: and soil stability problems were encount- 
Short tons of ore milled, 616,000 and ered. Mining for columbium was suspended | 
627,000; Cb2O; grade, 0.66% and 0.67%; at Vectis’ Odegi operation in May 1978 
pounds of Cb.0; produced, 5,707,000 and because of low columbite profitability, but 
5,445,000; recovery, 66% and 65%. Ore re- was resumed in September 1979 under a - 
serves were placed in 1978 at 7,582,000 tons management agreement with ATMN. The a 
at an average grade of 0.69% Cb.0; and parent companies of ATMN, Bisichi-Jantar, | 
were increased in 1979 to 10,523,000 tons at and Gold and Base Metal Mines all were . 
an average grade of 0.66% Cb.0s. Produc- engaged in a required “Nigerianization” of 
‘tion was to be expanded 30% by under- ownership, according to which Nigerian — 
ground development and mill enlargement interests were to acquire at least 60% of the mo 
in 1979-81 at a cost of C$10 million. | operating mining companies. Amalgamated 
Tantalum production statistics for the Tin Mines of N igeria (Holdings) Ltd. achiev- | 

Bernic Lake, Manitoba, mine of Tantalum _ ed this limitation to its ownership of ATMN | 
| Mining Corp. of Canada Ltd. (Tanco) for principally through sale of ATMN shares to 

1978 and 1979, respectively, were as follows: the State-owned Nigerian Mining Corp. | a 
Tons of ore mined, 172,000 and 181,000; Southeast Asia.—Future prospects for 
Ta.Os grade, 0.148% and 0.187%; pounds of tantalum production in association with tin : 
Ta.O; produced, 340,000 and 344,000; recov- mining were being encouraged by explora- 
ery, 65% and 69%. Higher tantalum prices tion for tin off the coasts of Malaysia, 
lowered cutoff ore grade, extended mine life Thailand, and Indonesia. Supply of tanta- 
to the latter 1980’s, and led to expansion of lum was being augmented by increased 
the metallurgical plant. The expansion, efforts at its recovery in such low-grade 
which began in late 1979 and was to be forms as struverite from amang mining 
completed by mid-1980, was to increase wastes in Malaysia and Thailand. The high 
annual throughput capacity from 175,000 value of tantalum led to a number of 
tons to 250,000 tons by allowing reprocess- instances of unauthorized digging up of old 
ing of 75,000 tons per year of tailings. tin slag deposits on Phuket Island. Factors 
International Chemalloy Corp. ceased to be working against growth of the tin mining 
a part owner of Tanco in 1978. After aseries industry were rising costs and taxes and, in 
of share transactions, the 1 million out- Malaysia, regulation at the State level. 
standing Tanco shares were distributed be- Smuggling of Southeast Asian tin ore, re- 
tween KBI (87.5%) and, in Canada, Hudson portedly to Singapore, was a continuing 
Bay Mining and Smelting Co., Ltd. (37.5%) concern, and may have been on such a scale 
and the Manitoba Development Corp. as to unfavorably affect recovery of tanta- 
(25%), a Crown agency of the Manitoba lum from the area by as much as 10%. 
Government. The Canadian Metals Division Established patterns of tin smelting and 
of Hudson Bay Mining and Smelting assum- recovery of tantalum-bearing slags there- 
ed responsibility for overall operations of from were facing change. In Thailand, two 
Tanco. new tin smelters were projected, both for
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relatively small installations near Bangkok Malaysia, consideration to move the smelt- 
to operate on native ore feed. Thai Pioneer er of Datuk Keramat Smelting Sdn. Bhd. at 
Enterprise Ltd. planned for an electric fur- Penang to the mainland was revived, and 
nace unit that was to start production late the Malaysia Mining Corp. was debating 
in 1980 at an initial annual rate of about whether to build its own smelter rather 
4,000 metric tons of tin. Annual production than to continue with present  toll- 
capacity of a smelter proposed by Thai processing arrangements. | 
Present Co. was 6,000 metric tons of tin. In | 

TECHNOLOGY | 

Developments in technology of the pro- oxide is produced as an intermediate. Begin- 
duction and application of columbium and ning with a columbium fluoride solution as 
tantalum were the subject of a number of usual, a columbium oxyfluoride intermedi- 
reviews dealing with gravity concentration ate was prepared by evaporating the solu- | 
of ores,* use of columbium as a microalloy- tion to dryness. It was found that the 
ing element in HSLA steels,* status and oxyfluoride could next be used as a feed | 
metallurgy of HSLA steels,¢ supercon- material for aluminothermic production of 
ducting materials,’? and tantalum carbide ferrocolumbium.” 
worldwide.® | Columbium was used along with vana- : 
Improvements in Canadian practices for dium asa microalloying element in a newly 

mining and beneficiation of both colum- developed HSLA as-hot-rolled bar steel. | 
bium and tantalum ore were reported. At This steel, carbon-manganese steel with a | 
the Niobec columbium mine, St. Honoré, ferrite-pearlite microstructure, was design- | 
Quebec, developments in drop raise drilling ed to have a minimum yield strength of 
and blasting techniques, evolving from 80,000 psi along with good weldability and 
practices used at the similar Oka deposit of bendability, as an alternative to quench- 

| St. Lawrence Columbium and Metals Corp, ed and tempered steels of comparable 
have lowered overall mining costs.? At the strength. The new steel was seen to have 
Niobec concentrator, 15.5 tons of pyrochlore potential for use in various transportation 
concentrate grading 62.4% Cb:Os were ob- applications where advantage could be 
tained from 1,960 tons of mill feed from the taken of its good strength-to-weight char- 
St. Honoré carbonatite complex at 70% acteristics.* Other new areas of application 
recovery in a typical day. Operational de- for columbium in steel that were under , 
tails were described.’° Tanco’s equipment investigation included cast HSLA steel 
and procedures at Bernic Lake, Manitoba, microalloyed with columbium and 
for production of tantalum concentrates vanadium™ and columbium as a partial 
were discussed, including those for assaying replacement for vanadium, tungsten, or 
and the spot-lot production of cesium and molybdenum in high-speed tool steel.?¢ 
rubidium ores and such specialty products Columbium-titanium served as supercon- 
as spodumene, feldspars, and high-purity ductor for magnet coils in two development 
quartz." Decreases in tantalite grade and programs. The Westinghouse Electric Corp. 
liberation size from those pertaining over 10 was using this alloy in constructing a 300 
years ago, when Tanco began operations on megavolt-ampere (MVA) power generator 

| its pegmatite ore body, have necessitated in a major step taken toward the eventual 
changes in the gravity circuit of the mill. achievement of a commercial generator 
Recent installation of a spiral circuit, and with a rating as large as 1,200 MVA.27 On a 
concurrent improvements in the slime cir- smaller scale, testing of a pilot supercon- 
cuit and in screening, have raised recovery ducting unit for wet magnetic separation of 
from 60% to over 70%, even though average minerals continued at the Imperial College 
head grade, at 0.14% Ta.Os, has fallen to in London.?* 
less than half its original value. Typical With the objective of enlarging the raw 
daily production from the concentrator was materials resource base for columbium su- 
reported as 1.7 tons of concentrate aver- perconductors, the Teledyne Wah Chang 
aging 50.5% Ta.O; from 725 tons of feed.?2 Albany Div. of Teledyne Inc. investigated 

A process applicable to the manufacture _ the effect of a tantalum addition of as much 
of high-purity ferrocolumbium was devel- as 2% on the superconducting properties of 
oped by modifying the conventional se- columbium-titanium. Indications were that 
quence of operations in which columbium _ these levels of tantalum, such as might be
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ee By James H. Jolly: | | 

Although world mine production of cop- continued to lead the world in mine output 
per fell in. 1978, demand increased signifi- with about.19% of the total in 1979, follow- 
cantly, reducing the large excess of copper ed by Chile, the U.S.S.R., Canada, Zambia, 
stocks built up in the preceding 3 years.In Peru, Zaire, Poland, the Philippines, Aus- 
1979, world copper production improved tralia, and the Republic of South Africa. 

slightly, demand continued to increase and_ Labor strikes adversely affected Canadian 
world stocks were further reduced. A num- copper production from late 1978 to mid- : 
ber of new mines came onstream in 1979 1979, and production in central Africa was 
and excess capacity at some operations curtailed during both years owing to politi- 
began to be utilized. The United States cal, economic, and transportation problems. 

; co _ Table 1.—Salient copper statistics ee | a | 

: | 1975 - 1976 : 1977 1978. ——.:1979. 

United States: Oo a ae 
_ Ore produced______ thousand metric tons__ 238,592 257,401 235,844 © 239,247 C 264,790. 

Average yield of copper _ _ ___ _ — _percent__ 0.47 0.51 0.52 0.51. E49 
, Primary (new) copper produced— | . — 

.. From domestic ores,as _ oa 
reported by— — oe ae Be 

Mines _____________ metric tons__ 1,282,184 1,456,561. 1,864,374 1,857,586 - 1,443,556 ° 
Value_.___________ thousands__ $1,814,763 $2,234,975 $2,009,297 $1,990,323 $2,960,676 

Smelters ___________ metric tons__ 1,246,766 . 1,825,629 1,265,008  . 1,269,981 1,318,224 
Percent of world total ____.__§_____ 17 17 16 | 16. 16 

_ Refineries___________ metric tons__ 1,166,811 1,290,673 —- 1,280,085 = 1,827,873 —-1,411,518 
From foreign ores, matte, — ; . 

. etc., as reported by . 
. refineries _._§__§___________do____ 142,600 105,764 77,281 121,684. © 103,858 

Total new refined, OS | | | 
| domestic and foreign ________do____ 1,309,411 1,396,437 1,357,816 —«-:1,449,057 ~—«:1,515,376 

Secondary copper recovered . 
from old scrap only____________do____ 334,908 380,225 - 409,928 501,650 604,301 

Exports: Refined_______________do____ 156,422 101,502 46,745 | 91,923 . 73,677 
Imports, general: 

’ Unmanufactured_____________do____ 294,042 485,084 468,769 546,389 328,323 
Refined____§_______________do____ 133,179 346,113 354,506 414,697 215,161 

Stocks Dec. 31: Producers: oo 
Refined___________________do____ 187,000 172,000 =>. 212,000 153,000 - 64,000 
Blister and materials in ae _. 

- golution _________________de____ 283,000 291,000 314,000 263,000  —- 275,000 

Total___________________do___ 470,000 463,000 526,000 416,000 389,000 
Consumption: , 

Refined copper ______________do____ 1,392,083 1,807,008 1,982,162 2,189,301 © 2,158,442 
Apparent consumption, 

primary copper_____________do____ 1,191,000 1,656,000 1,625,000 1,831,000 1,746,000 
Apparent consumption, . 

primary and old copper 
(old scrap only)__ ___/.._________do____ 1,526,000 2,036,000 2,035,000 2,333,000 2,350,000 

Price: Weighted average, cents per 
pound. ___ ~~~ 64.2 69.6 66.8 66.5 93.3 

World: ms 
Production: a , 

‘Mine _______________-_ metric tons__ 7,009,487 7,451,400 —‘7,661,200 7,557,300 7,606,800 
Smelter____§__§___________~_do____ 7,319,799 7,769,500 8,029,400 7,924,100 8,035,600 

Price: London, average cents per an 
pound_______________ ~~ ~__-__- 56.08 63.92 59.44 61.88 90.07 
a 

| | 271



272 MINERALS YEARBOOK, 1978-79 

Copper prices, low throughout 1978, in- New duties and a tariff reduction sched- 

. creased rapidly in 1979 in response to‘ ule for imports of copper materials negoti- 

strong demand, decreasing stock levels, and ated under the General Agreement on Tar- 

reaction to rapidly rising precious metal iffs and Trade during the Tokyo Round 

prices and to increased speculation on the were established in July 1979. Duty reduc- 

copper futures market. The copper price per tions were to be phased in over an 8-year 

pound averaged 93 cents in 1979 compared period beginning January 1, 1980. 

with 66 cents in 1978. In the United States, On August 23, 1978 the International 

a major change in copper pricing occurred Trade Commission (ITC), in response to a 

in 1978, when several major producers petition by domestic copper producers, de- 

dropped the traditional producer price sy- termined that the domestic producers were 

stem and adopted a pricing mechanism _ being injured by increased imports of re- 

based on commodity exchange prices. fined copper and recommended to the Presi- 

| Legislation and Government Pro- dent that annual refined copper import 

| grams.—As a result of this change, a single quotas be imposed. In October 1978, the 

world price for copper has tended to be President rejected the ITC recommenda- 

established. The stockpile goal of 1.18 mil- tions as not being in the national interest. 

| lion tons? of copper, established in 1976, The decision was based on a number of 

remained in effect; however, the Federal considerations including the anticipated 

Emergency Management Agency (FEMA), negative effects on negotiations toward fur- 

formerly the Federal Preparedness Agency, ther liberalization of world trade, the infla- 

was reassessing the goal. At the end of 1979, tionary aspects of import restrictions, and 

| the copper stocks in the stockpile totaled the fact that the copper market was re- 

| only 20,228 tons. No program was an- covering from its depressed condition. 

nounced for purchases against the goal. 

DOMESTIC PRODUCTION | 

Mine Production.—Domestic mine pro- in Arizona. The 74% production increase in 

duction of recoverable copper in 1978 re- 1979 was the result of operating the mill at 

mained at the 1977 level, but increased design capacity (36,000 tons per day), im- 

significantly in 1979 in response to improv- proved copper recovery, and the first mill- 

ed prices and market conditions. Principal ing of ore from the nearby Eisenhower mine 

copper-producing States in 1979 were Arizo- of the Eisenhower Mining Co., a partner- 

na, Utah, New Mexico, Montana, and Mich- ship of Anamax and ASARCO Incorporated. 

igan. Mine production in Nevada, generally Most of the concentrates produced were 

one of the leading producing States, fell to exported to Japan. The Twin Buttes oxide 

low levels in 1978 and 1979 owing to mine copper plant operated at capacity in 1978 

closures. and 1979, producing 32,484 tons of electro- 

The Anaconda Copper Co., a subsidiary of won cathodes in 1978 and 31,908 tons in 

the Atlantic Richfield Co. (ARCO), produced 1979. Twin Buttes’ ore reserves in 197 9 were 

copper principally from the Berkeley open estimated to be 284 million tons of sulfide 

pit at Butte, Mont. in 1978 and 1979. Ana- ore grading 0.66% copper and 40 million 

conda’s Yerington copper mine at Weed tons of oxide ore grading 0.99% copper. In 

Heights, Nev. was closed on June 30, 1978, October 1979 the Federal Trade Commis- 

because of unprofitable operation. The com- sion approved a consent order for Anaconda 

pany’s new $220 million Carr Fork under- to divest itself of several copper properties 

ground mine near Tooele, Utah, began pro- in order to settle litigation resulting from 

duction in October 1979 and was expected to ARCO’s 1977 acquisition of Anaconda. Un- 

reach design production capacity (50,000 der the agreement Anaconda must divest 

tons of copper in concentrates annually) in the major portion of its interest in Anamax 

late 1980. Carr Fork reserves were about 55 within 5 years. 

million tons of ore averaging 1.84% copper Eisenhower, which started development 

with significant quantities of molybdenum, of the Palo Verde deposit (Eisenhower 

gold, and silver. mine) in 1976, began ore shipments in 

Anamax Mining Co., a joint venture of January 1979. Ore from the mine is process- : 

Anaconda and Amax Inc., produced 96,893 ed at ASARCO’s Mission Unit concentrator 

tons of copper in concentrate in 1979 and and at Anamax’s Twin Buttes concentrator. 

59,339 tons in 1978 at its Twin Buttes mine Under terms of the agreement, ASARCO,
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the operating company, was to supply An-_ ed in 1978 and 1979 at the Phelps Dodge 
amax with 4.5 million tons of ore per year Corp. Hidalgo smelter in New Mexico. 
for 21 years and half that amount annually Bagdad’s ore reserves at yearend 1979 were 
for the next 8 years. Ore reserves were about 238 million tons of sulfide ore grading 
estimated to be 142 million tons grading about 0.49% copper and 18 million tons of 
0.6% copper. oxide ore grading 0.387% copper. | 
ASARCO operated four copper mines,the | Duval Corp., a subsidiary of Pennzoil Co., 

Mission, Sacaton, Silver Bell, and San Xa- operated the Sierrita, Esperanza, and Min- 
vier units, in Arizona in 1978 and 1979. The eral Park copper-molybdenum open pit 
four mines produced 87,640 tons of copper Mines in Arizona and the Copper Canyon , 
in 1978 and 80,740 tons in 1979. The 1979 open pit copper-gold mine in Nevada in 1978 
production decrease was mainly due tothe and 1979. The Esperanza property was clos- 
closing down of the leach plant at San ed during 1978 and early 1979, although 
Xavier in November 1978, when the supply S0me copper was produced from dump 
of oxide ore it treats was exhausted. In 1978, leaching operations. In April 1979 Duval ASARCO decided to proceed with develop- resumed ore production at a full production. 
ment of the Troy mine in western Montana ‘ate of 16,000 tons per day. Duval’s Copper 
at a cost of $83 million. The mine, which is C@yon operations were affected by a long scheduled to start up in mid-1981, was strike in late 1978, delaying until mid-1979 

expected to have an annual capacity of 4.2 the opening of a new solvent extraction | 
million troy ounces of silver and 18,100 tons @/ectrowinning plant capable of producing 
of copper contained in concentrates. 18 tons per day cathode copper. 

Cities Service Co., operators of copper Inspiration Consolidated Copper Co., a 
mines in Arizona and Tennessee, resumed Se Oe Ln B | Mining and 
development in late 1979 of its underground ene f ” » Pr di cL per Irom a | 
Miami East mine in Arizona. Plans called "U™ in or Open Pt and 1978 oper Ore 
for production of 9,000 tons of copper by near inspiration, Ariz. in io an . 1982. Cities Service also was planning con- The concentrator at Inspiration treated 
struction of a second solvent-extraction 16,000 tons per operating day in 1979 pro- . a . . ducing 19,840 tons of copper in concen- clectrowinning facility at its Pinto Valley tates: in 1978 the mill treated 16,960 tons 
perations to recover ational 4,500 of ore per day but operated for less days, 
tons of copper per year. ese two projects, yielding 17,990 tons of copper in concen- expected to cost a total of $40 million, would trates. The new $14 million solvent-ex- 
boost the copper production capacity of the traction plant came onstream in October company’s Miami operations to 91,000 tons 1979 and was producing 20 tons of high 
per year. Copper production from Miami quality cathodes per day by the end of the 
operations was 73,500 tons in 1978 and year. In the second half of 1980, capacity 
70,800 tons in 1979. ., production of 45 tons per day was expected. Cyprus Mines Corp. a subsidiary of Stan- ‘The Ox-Hide open pit was not mined in 1978 dard Oil Co. (Indiana), reopened its Pima 5, 1979; but copper recovery by dump lea- 
mine near Tucson, Ariz. in mid-1979 at a ching totaled 1,881 tons in 1978 and 553 tons 
daily ore-milling rate of 16,800 tons, com- in 1979. Operations at Inspiration’s Christ- 
pared with 50,000 tons per day prior to mas open pit mine, 35 miles southeast of cessation of operations in September 1977 Inspiration, were resumed in mid-1979. Cop- due to low copper prices. Pima’s ore re- per recovery from Christmas ores totaled serves were 134 million tons averaging 5.596 tons for 1979. 
0.497% copper at the end of 1978. Copper Kennecott Copper Corp. was the principal production at the company’s Cyprus Bagdad U.S. copper producer in 1979 (351,810 tons). 
operation, also in Arizona, increased almost Kennecott operated mines in Arizona, New fourfold in 1978 following completion of a Mexico, Nevada, and Utah during the 1978- 
$240 million mine and mill expansion in 79 period; however, operations at the com- 
late 1977. Cyprus Bagdad milled 12.3 mil- pany’s Nevada Mines Div. were suspended 
lion tons of 0.52% copper sulfide ore in 1978 on May 1, 1978, due to unfavorable condi- 
producing 52,730 tons of copper in concen- tions in the copper market. In mid-1979 
trates. Total 1978 copper production, includ- Kennecott announced plans for a $280 mil- 
ing copper electrowon from oxide ore, was __ lion expansion program at its Chino Mines 
59,470 tons compared with 20,990 tons in Div. (New Mexico) to increase production by 
1977. The sulfide concentrates from the 60% and drastically lower per-unit produc- 
40,000-ton-per-day Bagdad mill was process- tion costs. The project was to include build-
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ing a 33,570-ton-per-day concentrator to re- decision was made as to when the deposit — 

place the present 20,87 0-ton-per-day mill, will be brought into production. - 

eliminating rail haulage of ores and concen- Ranchers* Exploration and Development 

trates, and expanding production of ore Corp. production fell substantially to only 

from the Santa Rita open pit mine. The Ray 4,513 tons in fiscal 1979 (to June 30) com- 

Mines Div. (Arizona) was building a solvent- pared with 6,711 tons in fiscal 1978 and 

extraction plant to improve the electrowin- 8.127 tons in fiscal 1977. Most of the compa- 

ning cycle at its copper silicate leach plant. — ny’s fiscal 1979 output was recovered at the 

Magma Copper Co. operated two under- Bluebird mine near Miami, Ariz. by a leach- 

ground copper mines in Arizona producing solvent extraction-electrowinning | process. 

145,000 tons of refined copper in 1979 and About 196 tons of cement copper was pro-_ 

146,000 tons in 1978. Daily production at the duced at the Big Mike mine in Neveda; 

San Manuel mine averaged 55,300 tons of however, operations at this mine were ter-_ 

0.63% copper ore in 1979, compared with | minated in January 1979 because reserves 

49,660 tons of 0.64%. copper ore in 1978. At had been exhausted. Ranchers resumed de- 

the Superior mine daily production aver- velopment at its Old Reliable mine in Arizo- 

aged 2,480 tons of 4.41% copper ore in 1979 na in 1979 and planned to begin in 1980, 

compared with 2,672 tons of 4.36% copper production of cement copper, the first to be 

ore in 1978. Magma continued development. produced since the mine closed in 1975. 

of the Kalamazoo ore body, which is deeper Smelter Production.—Copper companies | 

than and adjacent to the San Manuel depos- continued to make expensive modifications 

it. Initial production from the. Kalamazoo and additions to their smelters in order to 

ore body was planned for 1983. _ -. comply with required environmental 

Hecla Mining Co. and El Paso Natural standards—particularily those involving 

Gas Co., joint developers of the Lakeshore sulfur dioxide and particulate emissions. 

underground copper mine (Arizona) which — Several smelters were expected to be closed 

| closed in September 1977, wrote off their in the mid-1980’s because the capital cost to 

investment in the mine and terminated comply with environmental regulations was — 

their lease with the Papago Indian tribe in not economically justified. In 1978 and 1979 

October 1978. In April 1979 the Lakeshore production at a number of smelters was 

ore body was leased to Noranda Exploration curtailed because of environmental con- 

Inc. Noranda planned to spend about $25 __ straints, principally those involving sulfur 

- million to bring the oxide ore portion of the. dioxideemissions. _ Co 

mine onstream at a 5,500-ton-per-day rate Kennecott’s new $280 million Garfield 

by July 1980. Mining of the sulfide ore was smelter in Utah commenced operations on, 

to be delayed until 1983 or later. Oxide ore May 30, 1978. The new smelter which uti- 

reserves were estimated to be 20 million lizes a continuous smelting process devel- 

tons grading 1.19% copper. oped by Noranda Mines, Ltd., was designed 

In 1978 and 1979 Phelps Dodge Corp. and installed primarily for pollution control 

operated four open pit copper mines - Ajo, purposes. Plans to replace the Hurley 

Metcalf, and Morenci in Arizona and Ty- smelter in New Mexico were delayed. The 

rone in New Mexico. Copper production was Hurley smelter, which captures about 60% 

289 400 tons in 1978 and 311,080 tons in of sulfur in the concentrate it treats, will be 

1979, the highest in the company’s history. required to capture about 89% by 1982. 

The high production rate in 1979 reflected a Costs to meet this requirement were esti- 

threefold increase in the recovery of precipi- mated to be about $100 million. 

tates from dump leaching programs at Mo- Refined Production.—In 1978 and 1979 

renci and increased operating schedules at production of refined copper from primary 

its mines. In 1979 copper output at Morenci, and secondary materials was substantially 

Tyrone, Metcalf, and Ajo was 133,177 tons; higher than the depressed 1977. level. In 

91,264 tons; 44,000 tons and 39,010 tons 1979 scrap sources accounted for 28% of 

respectively. Leaching at the closed Bisbee refined production. 

(Arizona) mine contributed 3,357 tons of Copper Sulfate.—Copper sulfate was pro- 

precipitate copper and miscellaneous duced from electrolytic tankhouse solutions, 

sources, 272 tons. Development work at blister copper and secondary metal by com- 

Phelps Dodge’s Safford deep copper ore panies with plants located as follows: 

body in Arizona continued; however, no . |
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| Company _ Plant location. 
The Anaconda Com any ———————--~-~-~ =~ ~~~ Great Falls, Mont. Chevron Chemical Go. ~~~ 77777777777 7777 777777777777 - ’ Richmond, Calif. Cities Service Co_________ rt Copperhill, Tenn. CP Chemicals Inc -----------~ 5 _  Sewaren, N.J. — Madison Industries Ine —_____________ 700107 U TUTTI TTT TST TTT Old Bridge, NJ. i Phelps Dodge Refining Corp____________ Laurel Hill, N.Y. and ) | | El Paso, Tex. — Van Waters.& Rogers Inc ~-------~---- = Wallace, Idaho. . 

Copper sulfate production increased signi- ed from alloys and one-third from unal- 
ficantly in 1978 and 1979 from the low loyed copper. Recovery from copper base 

, production level of 1977. Of the total ship- © scrap advanced from 1.2 million tons in 
ments in 1978 and 1979 about 62% was for 1978 to 1.5 million tons in 1979. In 1979 
agricultural uses, 35% for industrial uses, secondary smelters accounted for 39% of and 3% for other uses. _ the recovered copper, brass mills for 36%, 
Byproduct Sulfuric Acid.—Sulfuric acid primary producers for 20%, and chemical | was produced largely from the sulfur con- Plants, foundries, and manufactures for 5%. tained in smelter offgases. Output in 1979 Consumption of purchased copper-base — increased for the 12th consecutive year toa Scrap in 1979 was a record 2.1 million tons, — | record 3.57 million tons on a 100% acid 28% higher than in 1978 and 45% higher basis. 7 _ than in 1977. New scrap accounted for 60% - | | and old scrap for 40% in 1979. Of the major | 
|. Secondary CopperandBrass.  =——s_—- Categories of copper and copper-alloy prod- — | | _ ucts derived from scrap in 1979, the output | 

Domestic recovery of copper in all forms of brass mill products, unalloyed copper, | from all classes of purchased scrap reached and brass and bronze ingots accounted for a record high in 1979, and was 24% higher 46%, 34%, and 16% respectively, of the than in 1978. About two-thirds was recover- _ total. oe | | ' oe ; 

Oo CONSUMPTION | ce 7 | 

Consumption of refined copper has in- 7 0% of refined copper consumption; brass _ | —_ creased every year since the drastic slump mills for 28%; and all other categories, for : in 1975. In 1979 wire mills accounted for 2%. i | | | | 

| , STOCKS 

Compared with U.S.-held stocks of refined and the N ew York Merchantile Exchange copper at yearend 1977, stocks fell by 21% (COMEX) were particularly substantial in in 1978 and by 57% in 1979. Stock declines 1979. COMEX stocks decreased from at the primary producers, wire rod mills, 163,000 tons in 1978 to 90,000 tons in 1979. 

PRICES | 

Average monthly prices of domestic de- In May 1978, a major change in USS. livered copper increased from about 63 copper pricing took place. Kennecott, fol- cents per pound in January 1978 to 72 cents lowed by Anaconda in August, dropped the in December 1978. In the first few months of producer price tradition and adopted pric- 1979, prices rose rapidly months into the 90- ing mechanisms based on COMEX plus a 2.5 cents-per-pound range as a result of strong cents premium. Since the change, U.S. pro- demand, declining stocks, and reaction to ducer prices have been fluctuating more or the precious metals and futures markets. less in response to price changes on the Toward the end of 1979, prices exceeded 100 London Metal Exchange (LME) and COM- cents per pound spurred on mainly by rapid EX, such that a single world price for increases in precious metals and Copper copper has tended to be established. 
futures prices.
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| FOREIGN TRADE 

Refined copper imports in 1977 and 1978 refined copper imports were about half the 

reached such proportions that ITC recom- 1978 total, owing mainly to increased do- 

mended that import quotas be set to pre- mestic production, improved competitive 

vent further injury to the domestic indus- pricing of domestic copper, and strong world 

try. The ITC recommendations were subse- demand. Chile, Canada, Peru, and Zambia 

quently rejected by the President (see Legis- were the principal import sources of copper 

lation and Government Programs). In 1979 in 1978 and 1979. : 

| WORLD REVIEW | oo 

World mine production of copper in 1978 plans to develop the El Pachon porphyry 

and 1979 was less than in 1977 despite copper deposit. The project, which was ex- 

improved market demand and rising prices pected to produce 100,000 tons of electroly- 

beginning in late 1978. The United States tic copper per year, was estimated to cost 

continued to lead the world in mine produc- $800 to $1,000 million. Production was ex- 

tion with about 19% of the total, followed by pected to start in 1984 at a mining rate of 

. Chile 14%, the U.S.S.R. 12%, Canada 9%, 80,000 tons of ore per day. Reserves were 

Zambia 8%, Peru 5%, Zaire 5%, Poland 4%, estimated to be 790 million tons averaging 

the Philippines 4%, Australia 3%, and the ~ 0.59% copper with molybdenum, silver, and 

Republic of South Africa 2%, and Paupa gold. 

New Guinea 2%. Market economy countries Australia.—Although the Australian cop- 

produced about 81% of total production in per industry increased output in late 1978, 

1979. — production was slightly less than in 1977. 

According to the World Bureau of Metal Production in 1979 was up appreciably, 

Statistics (WBMS), world refined copper owing mainly to increased production by 

| consumption rose to 9.50 million tons in Mount Isa Mines Ltd. (MIM) and the first 

1978 ard to 9.86 million tons in 1979, the ull year’s production at Woodlawn Mine 

highest recorded. Consumption in 1977 was Ltd.'s new open pit zinc-lead-copper mine In 

estimated to be 9.05 million tons. World New South Wales. Beca use the copper mar- 

stocks of refined copper, which increased ket improved beginning in late 1978, a 

substantially in the period 1975-77, fell numer > ee er properties were 

rapidly in 1978 and 1979 to meet increased *0° ulec or development, and several 

world demand. According to the WBMS, closed mines were to be placed in produc 

market economy country stocks fell from om eg principal new properties targeted 

1.96 million tons in 1977 to 1.53 million tons Gunosit < Stn Mi the Oamprc i ap 

in 1978 and to 1.08 million tons in 1979. ( poet alia) Ltd. in S oh Australia and th 

Yearend 1979 stocks were equivalent to ustre ia) Ltd. in out ustraia an the 

about 1.7 months of market economy coun- Teutonic Bore deposit of Selection Trust 

" ‘on. Reducti . LME tocks Ltd. and MIM in Western Australia. The 

try consumption. heductions m s Dianne mine, operated by White Industries 

accounted for almost 60% of the total stock Ltd., began shipments of high grade ore 

decline between 1977 and 1979; decreases in (reserves of 88,000 tons grading 23.6% cop- 

US. producer stocks accounted for 21%. per) in late 1979. Peko Wallsend Ltd. was 

_ The major copper producing and consum- increasing production at its Warrego mine 

ing countries held five meetings in 1978 and and planned to bring the Gecko mine on- 

1979 under the auspices of the United stream by mid-1980 to be able to meet the 

Nation’s Conference on Trade Development concentrate requirements of its Tennant 

(UNCTAD) to examine the causes of copper Creek smelter, to be reactivated and mod- 

market instability and to consider possible ernized by September 1980. The annual 

ways to correct the problem. No consensus capacity of the smelter was to be 25,000 

was reached, but further meetings were tons. 

scheduled in 1980. Among the items slated Brazil.—Caraiba Metals S. A. Industria e 

for further consideration were formation of Comercio continued development of the 

a producer-consumer forum, buffer stocks, $733 million Caraiba copper project in 

and supply management controls. Bahia. The Caraiba open pit mine, the 

Argentina.—Minera Aguilar, a subsid- largest of three mines included in the proj- 

iary of St. Joe Minerals Corp., announced ect, came onstream in September 1979 and
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was expected to initially produce 40,000 In Ontario, Texasgulf Inc. continued to tons of copper in concentrate annually. expand its Kidd Creek mine and concentra- Together with the Camaqua and Petra tor to increase copper output by 50% in | Verde mines, these operations were ex- 1981. The expansion of the concentrator pected to furnish 80,000 tons of copper in was completed in May 1978 with the addi- concentrate to the new 150,000-ton-per-year tion of the fourth circuit that can process copper smelter being constructed at Salva- 1.2 million tons of ore per year. Construc- cor. t ans called for the smelter to be tion of a $250 million copper smelter and | perational in , refining complex at Kidd Creek continued Canada.—Copper production was signifi- and was about 60% complete. Completion cantly lower in 1978 and 1979 due mainly to was expected in 1981. Expansion of the No. copreiuice tion seacks at pines 2 mine was scheduled for completion in 
. | . " 1981 at which time the Kidd Creek oper-. month strike that began in Sep tember 1978 ation will be capable of processing at about at the Sudbury copper-nickel operation of 5 million tons of : Inco Ltd. was the single most important Te k Cop ° 35 ral y A f . d event affecting Canadian copper production ee rp.s $85 million . ton mine an in the 2-year period. Long strikes at the smelter hear Kamloops, ‘British Columbia 

Murdochville, Quebec, operations of Gaspé Officially opened in April 1978. The com- , Copper Mines Ltd. and at Gibraltar Mines pany exported both blister and concentrate 
Ltd.’s mine in British Columbia also contri- in 1978 and 1979. In J uly » Madeleine Mines buted to reduced production. In 1978 British Ltd. reopened its mine in Quebec, which Columbia was the leading copper producing had been closed since N ovember 1976 be- 
Province with 42% of the total, followed by cause of low copper prices. Hudson Bay Ontario, 30%; Quebec, 18%; Manitoba, 9%; Mining and Smelting Co., Ltd. completed its : and the remaining Provinces, 6%. In 1979 new 38,800-ton-per-day concentrator in the _ the respective provincial production per- Flin Flon-Snow Lake area in northern : centages were 45%, 29%, 18%, 9%, and 4%. Manitoba and officially began production in Because of higher earnings and the im- June 1979. The concentrator was expected proved copper outlook in 1979, a number of to produce annually about 160,000 tons of companies announced plans to expand cop- copper concentrate in processing ore from per capacities or open new mines. In British five mining operations. oo | Columbia, Craigmont Mines Ltd. decided to Chile.—Chilean copper production turned extend the life of its Merritt mine until late upward in 1979 following a decline in 1978. | 1980. The mine had been scheduled for The Government-owned Nacional del Cobre | closure in 197 9 because of exhaustion of ore ge Chile (Codelco) produced about 85% of reserves. m the ptighland vay area, Teck the country’s copper production in 1978 and rp. an ietumont Mining Corp. were 1979. Codelco was carr ing out major mine developing a 22,000-ton-per-day open pit and mill expansion programs at the com- mine and mill on the Highmont property pany’s four divisions mainly to maintain adjacent to the Lornex mine. The Highmont production at current levels to counter the _ mine, which was expected to cost $150 effects of decreasing ore grades. At Chuqui- million to develop, was scheduled for pro- camata, Codelco’s largest division, ore 

Conant in 1982. Lone nie Y grades were expected to decline from 2.21% 
also planned to expand mining and milling copper in 1980 to 1.65% copper by 1985 and rates at the Lornex open pit by 68% to to 1.25% by 1990. In the 5-year period 
about 70,000 tons per day by July 1981 ata through 1985, Codelco was planning to cost of $160 million. spend about $600 million to increase ore Other copper projects in British Columbia extraction and crushing facilities at the 
included the development of the Sam Goos- Chuquicamata open pit by 50%. ley silver-copper mine by Placer Develop- mn sed ti ,. Te mon Minerals Core. ment Ltd.; the reopening of the Granduc purcnase € Los bronces mine o m- mine, closed in June 1978, by Esso Minerals PAania Minera Dispulada de Las Condes for Canada Ltd. who bought the mine in 1979; $107 million. In July 1978, an avalanche Similkameen Mining Co. Ltd’s development destroyed the concentrator bringing oper- of an open pit mine on Copper Mountain ations to a halt. Exxon rebuilt the concen- across the Similkameen River from its In- trator for $4.5 million and resumed produc- gerbelle mine; and the possible development tion in July 1979. Plans called for milling to of the Lake Zone deposit by Valley Copper be increased from 4,800 tons of ore per day Mines Ltd., a Cominco Ltd. subsidiary. to 8,500 tons by October 1980. Cia Minera F]
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Indio, 80% owned by St. Joe Minerals Corp., a $220 million smelter-refinery complex 22 

shipped the first ore from its gold-silver- kilometers north of Nacozari. Plans called 

| copper ore body in northeastern Chile in for construction of a smelter to produce 

August 1979. El Indio planned to ship ore 180,000 ton per year of blister copper anda 

until its concentrator was operational, ex- 150,000-ton-per-year electrolytic copper re- 

pected in 1983. . | finery, both to be operational in 1982. The 

In 1979 Anaconda bought the Los Pe- smelter was to be designed to allow for 

lambres deposit from the Government for eventually expansion to produce annually 

$20 million. The company plans a 3-year 225,000 tons of blister copper. 

exploration program to determine the feasi- Papua New Guinea.—The Government 

bility of mining the deposit, which reported- accepted the American-Australian-West 

ly has reserves of about 430 million tons of German consortium’s report on with the 

ore averaging 0.78% copper. | : development of the OK Tedi copper deposit 

‘China, mainland.—The Government in the Star Mountains in western Papua 

planned to develop the copper reserves in New Guinea. Plans called for construction 

Kiangsi, Anhui, and Hebei Provinces. Japa- at the site in early 1981 with production 

nese and American companies were con-_ starting in 1985. Only gold would be pro- 

ducting feasibility studies. Sumitomo Metal duced from a gold-rich capping on the main | 

Mining Co., Ltd. contracted to build a ore body in the first few years after which 

90,000-ton-per-year smelter complex in the copper ore body, 300 million tons aver- 

Kiangsi Province. The smelter which wasto aging 0.85% copper, would be brought into 

eventually have its capacity increased to production. : 

200,000 tons of copper per year, was ex- Peru.—Copper production was at record 

pected to be onstream in 1982. Plans called levels in 1979 principally owing to produc- 

for the opening of seven mines to produce tion increases by Southern Peru Copper 

the necessary smelter concentrate feed. - Corp. (SPCC), producer of about 15% of 

Indonesia.—Freeport Indonesia Ltd. was Peru’s copper output. Although SPCC’s 

developing for—$100 million—the Guung nominal annual copper capacity totaled : 

Bijih ore body near its Ertsberg East open 272,000 tons, the company produced 291,000 

pit mine. Plans called production at the new __ tons of contained copper at its Toquepala 

underground mine to be phased in begin- and Cuajone mines in 1979. 

ning in late 1981 or early 1982 to coincide Empresa Minera del Centro del Peru 

with the gradual phasing out of production (Centromin), a government mining compa- 

from the nearby open pit mine, expected to ny, resumed the $177 million expansion of 

close in 1984. Reserves in the new mine its Cobriza operations. The expansion, 

were estimated to 4.5 million tons grading which had been delayed in 1978, was ex- 

2.75% copper. pected to result in a 400% increase in 

Iran.—Political events at the end of 1978 copper production by 1981. 

brought to a standstill operations and con- Empresa Minera del Peru (Minero Peru), 

struction at the huge, Government owned, also a Government company, continued ef- 

Sar Cheshmeh copper complex in southern forts to negotiate contracts for the the 

Iran. The concentrator was 98% completed development of the Cerro Verde II copper 

and the smelter was partially completed project. In July 1979 Minero Peru (51%) and 

such that limited blister copper production Geomin of Romania (49%) announced plans 

was expected in January 1979. However to invest about $539 million to develop the 

owing to strikes and civil disruptions, all Antamina deposit to produce annually 

expatriate managers and technicians left 89,200 tons of copper, 66,200 tons of zinc, 

the site bringing all work to a halt. No work 1,490 tons of molybdenum and 33.6 tons of 

on the project reportedly was carried out in silver. The project included construction of 

1979. a $35 million 242 kilometer duct to trans- 

Mexico—The mine and mill portion of port copper and zinc concentrates from 

the $1 billion La Caridad copper project in Huari to the port of Supe. 

Sonora, owned by Mexicana de Corbre, S.A., Philippines.—Copper production, al- 

began production in May 1979. By June though lower in 1978 owing in part to power 

1980 the company was expecting to produce shortages at some operations, reached re- 

at an annual rate of 600,000 tons of 32% cord levels in 1979 due to the opening of 

copper concentrate, most of which was tobe new mines, several of which contain high 

exported until a smelter was built. In June gold values. The Government estimated 

1979 the company announced plans to build that because of new mining operations and
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expansions at producing mines, the coun- Government-owned La Generale des Car- 

try’s copper production would increase by rieeres et des Mines du Zaire (Gecamines) 
about 50% in the next few years. was severely disrupted by the rebel invasion 

The Philippine Associated Smelting and of Shaba Province in May 1978. Although 

Refining Corp. (PASAR) a joint venture of Gecamines’ output recovered to about 90% 
the Government and 11 copper companies, of its normal rate in the final month of 
signed an agreement with a Japanese con- 1978, copper output for the year fell about 
sortium for the construction of a $250 mil- 68,000 tons. Although development pro-— 
lion, 138,000-ton-per-year smelter at Caima grams to increase production were well 

Bay on Leyete. The project was expected to advanced, the invasion and its after effects 
be completed in 1983. were delaying completion and resulting in 

Benquet Consolidated Ltd. brought its significant cost increases. Production in 
$106 million Dizon gold-copper mine on- 1979 declined another 45,000 tons owing to 

stream in late 1979. Annual production at shortages of technical personnel, supplies, 

the mine was expected to total 19,000 tons and fuel, and to continuing transportation 
copper, 100,000 troy ounces gold, and problems. More than half of the Zairian 

220,000 troy ounces silver. Sabena Mining copper exported in 1978 and 1979 was 

Corp. began production at its $85 million shipped through ports in the Republic of 

Kamanlagan mine on Mindanao in early South Africa. | Oe | 
1979 and by yearend was producing at Zambia.—The Zambian copper industry 
annual rate of 30,000 tons copper and continued to be hampered by severe trans- 
100,000 troy ounces gold in concentrate. The portation and production problems, loss of 
Basay mine (Negros Oriental Province) of skilled and experienced labor, and a short- 

the Construction and Development Corp. of age of essential supplies. Low copper prices 
the Philippines came fully onstream in in 1978, lack of foreign exchange, and de- | 
June 1979 and was producing about 300 layed importation of equipment and con- 
tons of copper concentrate per day most of struction materials continued to cause de- 

which was exported to Japan. | ferment of some plant expansions and mine — 
South Africa, Republic of.—Palabora development. The inadequacy of traditional | | 

Mining Co., Ltd. attained higher production road and rail routes for export and import . 

in 1978 and 1979 despite defective shellsin became critical in 1978, such that the Gov- | 
_ the two aytogenous mills installed in 1977. ernment reopened its rail link with Rhode- | | 

In August 1979 Palabora decided to proceed sia in order to obtain critical supplies. 
with further expansion of the open pit, Significant amounts of Zambian copper 
deepening the pit by 100 meters and extend- were exported through ports of the Republic 
ing laterally 200 meters. The expansion of South Africa in 1978 and 1979. 7 
would extend mine life by at least—5 years —H-——___ 
to 1997—and was expected to make avail- 1Physical scientist, Section of Nonferrous Metals. 

able 625,000 tons of additional copper. hone oe auantities used throughout this chapter are metric 
Zaire.—Copper production from the | | 

Table 2.—Copper produced from domestic ores, by source 

. (Thousand metric tons) 

Year Mine ‘Smelter Refinery 

1975_______ e+ +--+ +--+ 1,282 1,247 1,167 
1976____ eee +--+ 1,457 1,826 1,291 
77 ee --- 1,364 1,265 1,280 
197__- e+ --- 1,358 1,270 1,327 
1979___-- ee------- 1,444 1,313 1,412
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_ Table 3.—Copper ore and recoverable copper produced, by mining method 
(Percent) | 

i 
. Open pit Underground 
Year Neen en es ee EEE -aiKEEEEEEEEEE-GREEREREREEEREES ERENT 

Ore Copper! Ore Copper” 
a 

1975 __§__ ee 89 80 11 20 
1976___ ee 90 84 10 16 

| WIT Lee 90 83 10 17 
1978__§_- 5 Lee 90 85 10 . 15 
1979 ____ _ Lee 88 84 12 16 
coon ee tt ee 

1Includes copper from dump leaching. 
2Includes copper from in-place leaching. | 

| _ Table 4.—Mine production of recoverable copper in the United States, by month 

(Metrictons) . 

mee ee A PA PS 

} Month 1978 1979 

January________________-__--_-------- eee 114,178 106,944 
February ___ ____--_---_---~------~----------------------+ 111,594 106,270 
March._________-____________-_~_~--~2 2-2-2 eee 121,640 121,688 | 
April. —- ~~~ ~~~ ~~ =~ =~ 25 r nnn rrr 117,703 123,084 

ay _-_-____ ee - - 121,776 129,412 
June ______ eee + 116,617 119,641 
July _...-_____-__------------------------------------- | 89,057 115,976 
August _________-_____---------------+--~----------------- _ 114,038 128,235 
September ___________-_---_-~------------~---------------- 112,272 124,716 
October __________~__ ~~ eee 118,788 130,503 
November__ _— —_- - -_ -_-_-_-__-~~__-----------~ ~~~ - +--+ 116,209 | 121,015 
December__ _ ________ ____ ~~ ee 103,719 116,072 

. Total __-_____________ ee 1,357,586 1,443,556 

Table 5.—Mine production of recoverable copper in the United States, by State 

(Metric tons) 
i 

State 1975 1976 1977 1978 ~~ 1979 

Arizona ___ ~~ -_--_ ~~~ 737,732 | 929,338 838,037 891,404 946,002 . 
California ___________--_----~-~~- 312 340 200 WwW WwW 
Colorado. ~~~ 3,230 2,205 1,720 1,191 362 
Idaho___ ___-_-______~-~_ ~~~ ~~ 2,896 3,050 3,676 3,888 3,618 
Maine ____________~-~---__~-~--- 1,836 1,602 1,213 __ — 
Michigan ______-_____-_--_--~--~ 66,850 39,650 38,442 WwW Ww 
Missouri____-___~____~-_-—~--_~-_~ 12,935 10,024 10,648 10,819 13,021 
Montana___________._~-_-----~--~- 19,795 82,655 78,202 67,326 69,854 
Nevada _________-__-~-~-~~--~--~--- 73,673 52,762 60,837 20,453 WwW 
New Mexico. ________-___-~----~--- 132,687 156,362 149,412 127,828 164,281 
Oregon____________~----------- WwW _-~ 5 WwW 2 
Pennsylvania ._..--_-___-_---~+-~-- ~~ WwW WwW _- -_— 
Tennessee__. ____- _- _- _- - - 9,109 10,097 5,613 11,289 WwW 
Utah __-_______ 160,712 168,244 176,111 186,330 193,082 
Other States?t__________________-- 416 231 259 37,057 53,335 

Total? __§ == = LL 1,282,184 1,456,561 1,364,374 1,357,586 1,443,556 
nn gn OSSD 

W Withheld to avoid disclosing company proprietary data; included in “Other States.” 
MIncludes Alaska, California, Michigan, Oregon, and Washington (1978); and California, Michigan, Nevada, Tennessee, 

and Washington (1979). 
2Data may not add to totals shown because of independent rounding.
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Table 6.—Twenty-five leading copper-producing mines in the United States in 1978, 
in order of output 

eee 
Rank Mine County and State Operator Source of copper 
— eee EEE ee 

. 1 Utah Copper _ __ _ Salt Lake, Utah ____ Kennecott Copper Corp__ ____ Copper ore, cop-" 
per precipi- 
tates. 

2 Morenci_______ Greenlee, Ariz _____ Phelps Dodge Corp _________ . Do. 
3 San Manuel ____ Pinal, Ariz _______ Magma Copper Co__ 5 Copper ore, cop- 

per tailings. 
4 Sierrita _______ Pima, Ariz _______ Duval Sierrita Corp_________ Copper ore. 
5 , Twin Buttes ____ ~---do__~______ Anamax Mining Co _________ Do. | 
6 Ray Pit _______ Pinal, Ariz ~______ Kennecott Copper Corp_______ Copper ore, cop- 

per precipi- 

7 Tyr Grant, N. M Phelps Dodge Co No, one _______ rant, N. Mex _____ elps eCorp ________~_ . 
8 Berkeley Pit ____ Silver Bow, Mont _— _— The Anaconda Company ___ ___ Do. 
9 Pinto Valley____  - Gila, Ariz ________ Cities Service Co______§______ Do. - 

10 Metcalf _______ Greenlee, Ariz_____ | Phelps Dodge Corp _________. Do. 
11 Bagdad _______. Yavapai, Ariz______ Cyprus Bagdad Copper Co _____ Copper ore. | 
12 Chino ________ Grant, N. Mex _____ Kennecott Copper Corp_ _ ____- Copper ore, cop- 

. per precipi- . 
tates. 

13 New Cornelia ___ Pima, Ariz _._____ Phelps Dodge Corp __...._._.. _ Copper ore. 
14 Mission______-_ 3 ____do_________ ASARCO Incorporated ~~~ Do. 
15 Magma _______ Pinal, Ariz _______ Magma Copper Co__________., Do. 
16 White Pine_____ Ontonagon, Mich ___ White Pine Copper Div_______ Do. 
17 Inspiration _ _ __ _ Gila, Ariz _.______ Inspiration Consolidated Copper Copper ore, cop- 

Co . per precipi- 
. , tates. 

18 Sacaton Unit____ Pinal, Ariz ~______ ASARCO Incorporated __ _ _ _ __ Copper ore. 
19 Silver Bell _____ Pima, Ariz _______ ~_~-do__ Copper ore, cop- 

per precipi- 
| . tates. 

20 Mineral Park ___ Mohave, Ariz __ _ _ _ — Duval Corp __ $$ _-_______. Do. 
21 San Xavier Unit__ Pima, Ariz _______ ASARCO Incorporated __ __ ___ Copper ore. 
22 Copperhill (3 Polk, Tenn _______ Cities Service Co. _§_§______ Copper-zinc ore. 

mines 
23 Yerington _____ Lyon, Nev________ The Anaconda Company _ ___ __ Copper ore, cop- 

. co . o per precipi- 
tates. 

24 Ruth Pit ~_-____ White Pine, Nev ____ Kennecott Copper Corp_______ Copper ore. 
25 Miami Unit ____ Gila, Ariz ~.______ Cities Service Co. __§_ 2 2 2 Do. 

—_— eee
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Table 7.—Twenty-five leading copper-producing mines in the United States in 1979, . 

. . - jnorderofoutput === =| Co Loos 

Rank Mine = County and State _*. Operator a Source of copper 

“1: ~~ ‘Utah Copper ~~ —- Salt Lake, Utah ___ Kennecott Copper Corp. —----- Copper ore, cop- 

| : . per precipi- 
at at 7 _ tates. 

#2 Morenci__._..-— . Greenlee Ariz__—-__. Phelps Dodge Corp _-_------ ‘Do. 

8. .. Twin Buttes and Pima, Ariz __-—--- Anamax MiningCo_____.-_-_- ~Copperore. _ 

, Palo Verde “ oo re Do ° 

4 San Manuel ____ _— Pinal, Ariz. ___--_- Magma Copper Co_ ___—~---- Copper ore, cop- 

— me ' ”. per tailings. 

_§ Tyrone _____-~ ._ Grant, N.Mex ____- _ Phelps Dodge Corp UJ. ~~ )«6Copper ore, cop- 

oO oe - ' per precipi- . - 
: 

, : - ; Lo tates. . . ¥ 

6 Sierrita______. Pima, Ariz -___--- |. Duval Corp __._-~-------- - Copper ore. ° 

. 7 Ray Pit ___._.. — Pinal, Ariz -_-_--- Kennecott Copper Corp_ — ~~ — ~~ Copper ore, cop- 

oe . oo 7 _- per precipi- - 
. - Se a ee fates 

8 Berkeley Pit___. - Silver Bow, Mont --- The Anaconda Company__-_-- °*-. ~ Do... a 

9 Pinto Valley —__—-— Gila, Ariz _____.____ ‘Cities Service Co_---.------ | Do. / 

10 Bagdad _______ | Yavapai, Ariz__.___- Cyprus Bagdad Copper Co ____- Do. 

11 Chino _________  - Grant, N. Mex __---- Kennecott Copper Corp- — - - -—- Do. . 

12. __: Metealf_------ | Greenlee, Ariz _— ~~~ Phelps Dodge Corp ._-------- -. Do. | 

18 White Pine____. | Ontonagon,Mich __._ White Pine Copper Div — _ —_—~ — Copperore.. 

-14---  NewCornelia __ - Pima, Ariz ~——=-—- Phelps Dodge Corp ~ue--—--. «=. Deo. be 

15 Inspiration____. . Gila, Ariz ___--_-~- Inspiration Consolidated Copper Copper ore, cop- 

as ce oe _Co - "> per precipi- . 

oo - | os tates. 

16 _ Magma ___---- Pinal, Ariz ~--_~--- . Magma Copper 0- ed 222222 Copper ore. 

17 ' “Mission __———-- Pima, Ariz __._.___- AS CO Incorporated © __ = -- - Do. 7 

18 Silver Bell _--__ © ----do-__-~----- ____do___-_ +--+ ---- Copper ore, cop- « 

od nn ‘ss per-precipi- — 

ws : : tates... 

19 =.  °Sacaton Unit_——- Pinal, Ariz ~.----- ___-do_ Copper ore. 

20 Continental __ ~~ Grant; N. Mex ...__- © UV Industries, Inc__———----- Do. 

21 Esperanza — ~~ —— Pima, Ariz .—-—-—-~- Duval Corp _____---------. Copper ore, cop- 

| | per precipi- - 

22 Mineral Park ___ . Mohave, Ariz ~~~ - “___ do +s --- Do .-.. 

23 Copperhill (3 Polk, Tenn ~__-—--- Cities Service Co. _.___~-~--- Copper-zinc ore. 

24 Pima______--- —: Pinal, Ariz __-~-~-- Cyprus Pima Mining Co _~--~-- Copper ore. . 

25 ... Miami Unit —_~-~ Gila, Ariz___.___-. Cities Service Co. ___------- Do. — -



COPPER 6-283 

Table 8.—Mine production of recoverable copper in 1978, by method of treatment _ 

. | | | Ore treated . Recoverable copper 
Method of thousand. ese" 
treatment . - metric Metric Percent marks. 

tons) tons “yield” Ps 

Copper ore: © . 
By concentration.__.._______ 224,893 1,126,660 0.50 _ See table 12. 
By smelting_______________ 258 . 573 22 - ~ See table 14. 
By leaching ________~______ 14,096 102,063 2 . See table 16. 

| ‘Total or average-__________ 239,247 ‘1,229,296 51 | 
Tailings, dump, in-place material by os 

leaching. _~_.§-~§-§_-_~__________ __ 111,164 _- . See table 16. 
Miscellaneous from cleanup, tailings, . 

noncopper ores_ ____§__~_______ -- 17,126 — | 

Total. ---------- eK 1,357,586 XX | __ 

XX Not applicable. a oy 

Table 9.—Mine production of recoverable copper in 1979, by method of treatment —_ 

. . Method of _ a ore treated Recoverable copper o 

treatment metric Metric Percent Remarks 
Ho -/ tons) tons yield | 

Copper ore: ° . . 
By concentration___________ _ 248,722 1,208,731 0.49 See table 13. 
By smelting. _§_-§_-§__/_________~_ 199 598 30 . See table 15. 
By leaching _____~9_~~§_______ 15,869 88,501 © 56 mo - See table 17. 

Total or average___________ 264,790 1,297,830 49 a oe 
Tailings, dump, in-place material by 

leaching. _§__-§- 29 _~§_->_-__~_____ _- 126,514 -_— See table 17. 
Miscellaneous from cleanup, tailings, —__ . . 

noncopper ores_ ____________- _- 19,211 -- 

Total. -___________---__ XX 11,443,556 XX , _- 

XX Not applicable. m ‘ 
‘Data do not add to total shown because of independent rounding. 

Table 10.—Copper ore shipped directly to smelters or concentrated in the United States, 
by State in 1978, with copper, gold, and silver content in terms of recoverable metal 

eee 
wre 

. pped Recoverable metal content Value of 
TT  _s=rzzoldaand State concen- Copper Gold Silver silver per 

trated = —_____—" (troy (troy | metric ton 
(thousand Metric tons Percent ounces) ounces) of ore 
metric 
tons) 

eee 

Arizona. ___ ~~~ ~~~ ______ 149,331 729,718 0.49 92,507 6,611,722 $0.36 
Montana ______§___________ 16,229 64,097 39 16,949 2,281,180 .96 
Nevada_________--_-_____ 2,254 10,436 46 Ww 232,461 Ww 
New Mexico _______________ 19,799 108,957 55 WwW 757,175 Ww 
Tennessee!________________ 1,837 11,289 61 Ww WwW Ww 
Utah ______ 32,602 165,441 51 Mf Ww WwW 
Other States? ______________ 3,098 37,294 120 257,717 —_—-2,617,802 1.16 OE Ot 

Total or average* ________ 225,151 1,127,233 50 367,173 12,499,840 .62 
eee EES 

W Withheld to avoid disclosing company proprietary data; included in “Other States.” 
1Copper-zinc ore. 
7Includes data for Alaska, Idaho, Michigan, Nevada, New Mexico, Tennessee, Utah, and Washington. 
SData may not add to totals shown because of independent rounding.
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Table 11.—Copper ore shipped directly to smelters or concentrated in the United States, | 

by State in 1979, with copper, gold, and silver content in terms of recoverable metal _ 

, : shipped Recoverable metal content Value of 

State concen Copper Gold Silver silver per 
trated troy (troy metric ton 

_ (thousand =Metrictons Percent - ) ) metric ( A en ounces | ounces of ore : 

: tons) Poa oe —— 

Arizona_________-_----_--- _ 169,177_——«'779,908 0.46 99,542 ~—s«7,451,824 $0.67 : 
Montana ______________~_~~- 15,533 62,227 40. 21,356 2,657,847 — 2.32 

New Mexico _____.____~-++- 24,605 ‘144,444 59 19,284 1,285,572 ~ 82 

Utah ____-___-----------~-_ . . 84,346 171,842 50. WwW — We | WwW 
Other States! ?__-_-_______=__ - 5,260 * 50,908 96 -251,176 = 2,791,756 2.78 

| Total oraverage_________ 248,921 _— 1,209,829 49 391,358 14,186,999 1.12 | 

~ W Withheld to avoid disclosing company proprietary data; included in “Other States.” __ a 

Includes data for Idaho, Michigan, Nevada, Tennessee, and Utah. - . a 
2Includes copper-zinc ore. oe oe ee, oe a oe 

Table 12.—Copper ore concentrated? in the United States, by State in 1978, 
with content in terms of recoverable copper | . 

- concen- Recoverable copper... 
| | State - trated content 

Ss a | (thousand. —————____——_ 
, - = metric Metric tons Percent 

Arizona _______________ ee. 149,148 729,298 0.49 
Montana______________-._______ eee eee 16,229 64,097. 39 

Nevada__________-____.__ ~~ ___ ee ee eee ee 2,227 10,302 46 

New Mexico. ______________~___ =~ eee 19,751 108,940 55 

Tennessee? _________________-_~~---H----- 2 eee 1,837 11,289 61 

Utah ____________ eee eee 32,602 165,441 — 51 

Other. _______------------------------------------- __ 3,098 87,293 1.20 

Total or average________-___-___-___--------------  3224,893 1,126,660 50 

MIncludes following methods of concentration: “Dual process” (leaching followed by concentration); “LPF” (leach- 
precipitation-flotation); and froth flotation. . oO os 

2Copper-zinc ore. . | _ 
3Data do not add to total shown because of independent rounding. . 

Table 13.—Copper ore concentrated? in the United States, by State in 1979, . . 
with content in terms of recoverable copper 

. concen- Recoverable copper 

State : trated content 
(thousand ————__——_ 

. metric Metric tons Percent 
. tons) . 

Arizona _______________ ~~~ eee ee 169,035 T719,448 0.46 
New Mexico_____________-~--__~----~--~-~-~-~-~-+--+------+ 24,550 144,423 9 
Other States. __________-----~~--------+--------~------ 55,137 284,860 52 

Total or average ___________________-_-~--------- 248,722 1,208,731 49 
nn 

Includes following methods of concentration: “Dual process” (leaching followed by concentration); “LPF” (leach- 
precipitation-flotation); and froth flotation. |
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_ Table 14.—Copper ore shipped directly to smelters’ in the United States, | 
| by State in 1978, with content in terms of recoverable copper 
a 

. . . . Ore shipped to smelters 

. Recoverable copper | State 
- Metric tons content 

- Metrictons Percent 

Arizona _______________-__-_-_---____----- =e 182,320 420 0.23 
Nevada______.____--------~----------~-----~--~~--~--~-~-+ 27,385 135 49 
New Mexico____________________-__ eee 48,201 17 .04 
Other States.__________. ee 4 1 18.11 

- Total or average______________~___ ee 257,910 573 —i(ité‘é«S | 

1Primarily smelter fluxing material. __ . 

Table 15.—Copper ore shipped directly to smelters’ in the United States, a 
by State in 1979, with content in terms of recoverable copper 

| Ore shipped to smelters 

. . Recoverable copper | State : 
: | ___ Metric tons content 

Metrictons Percent 

Arizona ____________________ eee 142,373 460 ~ 0.82 
New Mexico_______________~_________ 55,194 21 .04 
Other States.___._.___________________-- eee 1,222 117 9.56 | 

Total or average ___________.-______--------------~ = 198,789 598 30 

Primarily smelter fluxing material. . oe | 

Table 16.—Copper precipitates (leached from dump and in-place material or tailings) | 
shipped directly to 

smelters, and copper ore leached (heap, vat, or tank) in the United States, by 
a State in 1978, with content in terms of recoverable copper | oO 

Precipitates Recoverable ~ Ore Recoverable 
State shipped copper content leached copper content Percent 

(metric tons) (metric tons) (metric tons) (metric tons) 

Arizona_____~_____- 100,010 166,861 212,330,292 94,762 0.77 
Montana __________— 3,867 2,675 __ _. _- 
Nevada ____________ 3,755 2,713 1,765,960 7,301 Al 
New Mexico _________ 25,007 18,649 __ __ __ 
Utah_____________-_ 24,538 20,266 . __ __ __ 

Total or average ___ 157,177 | 111,164 314,096,251 102,063 12 

1Includes copper from newly generated tailings. 
2Includes 5,264,808 metric tons of ore leached for electrowinning. 
3Data do not add to total shown because of independent rounding.
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Table 17.—Copper precipitates (leached from dump and in-place material or tailings) 
_._ : ‘shipped directly to. -. . 

smelters, and copper ore leached (heap, vat, or tank) in the United States, by 
. State in 1979, with content in terms of recoverable copper 

- . ee Precipitates = —-- Recoverable Ore ~ ~  Recoverable © = _ 
. State — shipped __—___.._ copper content . . leached . copper content . Percent 

. (metric tons) (metric tons) (metric tons) (metric tons) 

Arizona___________-_ 128,428 177,437 215,869,248 - . 88,501 . 0:56 
‘New Mexico ____----_ . | 321,989 —- 419,826 Ww Ww. WwW 
Utah__-----__-----, 26,360: 20,944 oe es ee 

- Other States__._- 13,279. ~ 8,307 _— a _— 

Totalor average ____ 189,342 126,514 15,869,243 | 88,501 0.56 
. smmmmemnes eee eee ee 

DoS a — . . — — 

___-W Withheld to avoid disclosing company proprietary data. . oo _ 
Includes copper from newly generated tailings. . 7 we 
2Includes 8,170,077 metric tons of ore leached for electrowinning. ot 
3Includes small amount of ore leached. | | a 
“Includes small amount of copper recovered from ore leached. __ —— a o oo 

- Table 18.—Copper ore smelted and copper ore concentrated in the United States, . 
| - and average yield in copper, gold, and silver oe 

- _ Smelting ore _ Concentrating ore Total pe | | 
ae . . a . Yield ps , a cold . Thou- : - : a Yield —_—iper.. Year sand in sand) in gand) Alt BEE. permetric ~ metric 

_.,metric copper = metric. copper.‘ metric . ~copper _tonin. von in . fon in 
tons (percent) tons! 2 (percent) tons? (percent). gold. (ounce) ood 

(ounce) -. + gilver eee BE 
1975 ______ 324 1.85 217,374 0.48 238,592 0.47 0.0015 0.056 $0.48 
1976______ 236 82 234,391 50 257,401 51 = .0014 058 48 
1977_______.... 272 - 81. 217,861. - 51 285,844 52 0016 061 52 
1978______. 258 22 224,893 50 239,247 51 0016  —s_-.056 62 
1979______ 199 30 248,722 49  —-: 264,790 49° 0016 057 1.12 

Includes some ore classed as copper-zinc and minor amount of tailings. 
?Excludes tank or vat and heap leaching. (See tables 8, 9, 16, and 17.) | 

Table 19.—Copper produced by primary smelters in the United States a 
(Metric tons) 

. Year ; Domestic Foreign Secondary Total TNT OI DCCONGary Ct Otal 

1975 _--_--_ LLL ____ ‘1,246,766 66,047 44,776 1,857,589 
1976_____.___ 1,325,629 66,557 46,307 1,438,498 
1977 ____-- 1,265,008 36,962 44,846 1,346,816 
1978_______ 1,269,981 18,397 54,216 1,842,594 
1979____--_ = ~.:1,818,224 = 22.388 60,231 1,395,838 

Seen eee



OO 2 COPPER 287 

| Table 20.—Primary and secondary copper produced by primary refineries and 
/ electrowinning plants in the - 

a a BO United States . ee oe | 
: | SO — "(Metrictons) : 

Cotes - . : / : clog . , . . : . te . . f _ wees 

a oo | 1975 1976 1977 1978 1979 

_ PRIMARY a ee ae 
From domestic ores, etc.:! . . me 
~  Blectrolytic _-......-.-...-_--- 1,084,875 1,107,800 1,052,505 1,124,585. _—-_‘:1,207,626 

-Electrowon _________-_____--- 28,097 94,294 126,512 98,416 . 98,801 
Fire refined —-_-_-__-_~_—__---_~___ 108,889 88,579 101,018 104,372... 105,091 

Total.___________________ 1,166,811 1,290,673 1,280,035 1,327,873 ‘1,411,518 
From foreign ores, etc.:* co re ce Se oe 

Electrolytic? _._______.___--___ 142,600 —-: 105,764 17,281 121,684 «108,858. | 
Electrowon _____._____----_--— WwW . WwW . WwW. . W 7 W 
Fire refined eee eee eee ee — Wee wi We Ww 

Total refinery production of . , oo a : -_ : oo 
: primary copper_______._--_ 1,809,411 1,396,437 1,357,316 1,449,057 «1,515,376 

. ‘ ee NR A 

| SECONDARY _ | a 
Electrolytic? _.__._-_____._---__---= 240:779 254,988 240,552 ~-« *«298,487. -. .. 298,344 
Electrowon___ . -- - /§ -- ~~~ =~. We _ WwW Ww WwW WwW 

Fire refined ._.___.___~-------+--- ' 4,959 6,909 = =°= W. WwW WwW 

"Total secondary____---------___ 245,788 261,892 - 240,552: ~--298,487. «298,844 

, Grand total.__.-_______--.. 1,555,149 1,658,329 . 1,597,868 1,742,494 1,813,720 

.| W-Withheld to avoid disclosing company proprietary data; included in “Electrolytic.” __ oO | 
_ ‘The separation of refined copper into metal of domestic and foreign origin is only approximate, as accurate separation o 

is not possible at this stage of processing. — . . 
-. %Includes electrowon and fire refined quantities indicated by symbol W. So 

a Table 21.—Copper cast in forms at primary refineries in the United States an 
. ~ 7 . - _ . ‘ . —_ : 7 . 

vn Lo. sO ee | 978 979 

| 7 . oo Thousand ~ -, Thousand <-p,.., 

_ Z — >... metrietons Percent ~—metrictons Percent 

Billets_..___-_____________2----ee eee OA 3 BT 3 
Cakes _______-~______- ~~ ee 84 - § nS) 5 
Cathodes _____.___-_-----_-----------------~ ss 942 54 ts«éB 54 
Ingots and ingot bars ____~—~----~-~~------------ 104 , 6 78 4 

Wire bars______._______________------------+- _ §21 30 580 32 
Other forms __________----------~--~-----------. 37 2 88 2 

Total _________-_-___-__-_-___-_---- ee 17422  . 100-. ~—1,814 100 

Table 22.—Production, shipments, and stocks of copper sulfate | . 

— (Metric tons) | 
| | 

Production Stocks 

Year Co Shipments? 
‘ pper Dec. 31 Quantity content 

1975 ~-__-_____ 32,308 8,350 28,868 6,229 
1976 ~~ 29,141 7,639 27,607 7,763 
1977 ______ ee 27,306 7,199 28,084 6,985 
1978 __-________ ne 31,881 8,551 31,208 7,658 
1979 __-______ ee 35,005 9,286 33,802 8,861 
a 

1Includes consumption by producing companies. |
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7 | Table 23.—Byproduct sulfuric acid! (100% basis) produced in the United States 
(Metric tons) | 

Copper Lead Zinc 
Year plants? plants plants*® Total . 

1975__§_ ee 1,619,093 117,713 645,706 2,382,512 
1976______-___~_~____~__~ ~~~ 2,069,825 132,333 725,542 2,927,700 
1977__§_ ~~ eee 2,138,567 127,898 669,304 2,935,769 
1978___§_. LL 2,484,111 202,935 686,275 3,373,321 
1979___ ee 2,513,035 282,704 773,836 3,569,575 

1Includes acid from foreign materials. . 
2E-xcludes acid made from pyrite concentrates. | 
 3£xcludes acid made from native sulfur. - 

: Table 24.—Secondary copper produced in the United States | 

- (Metric tons) 

. 1975 1976 1977 1978 1979 

Copper recovered as unalloyed copper _____________ 322,515 354,463 364,721 487,120 516,271 | 
Copper recovered in alloys? __-________________ 559,237 684,512 720,704 810,115 1,036,254 

So Total secondary copper?_________________ 881,752 1,088,975 1,085,425 1,247,285 1,552,525 
urce: - 

New scrap ________________ ~~ ~~~ i eee 546,844 658,750 675,497 745,585 948,224 
Old scrap__ ~~ 334,908 380,225 409,928 501,650 604,301 

- Percentage equivalent of domestic 
mine output __________________________ 69 71 80 92 - 108 

1Includes copper in chemicals, as follows: 1975—-2,248; 1976—-3,635; 1977—-3,283; 1978—-2,911; and 1979—-3,004. 

Table 25.—Copper recovered from scrap processed in the United States 
by kind of scrap and form of recovery —__ 

. (Metric tons) 

So 1978 1979 

Kind of scrap 
New scrap: 

Copper-base _~_______~___ Le 724,856 926,025 
Aluminum-base ___ ~~~ ~~ 20,471 21,937 
Nickel-base_ _..§ ~§_-»$_»§_/_-_~» -_-_-_____-_ ee 233 _ 237 
Zinc-base ______.§-§_§_§________~_ 25 25 

Total _..- -__-_________-__ ee 745,585 948,224 

Old scrap: 
Copper-base ____________~~_ ee 486,298 587,935 
Aluminum-base ___ ~~~ ~~ ee LLL 15,046 16,181 
Nickel-base____________-___-_~~-~_~~ ~~~ ee 232 121 
Tin-base___- § ~§ -_/ - _-_- - ee LL 8 5 
Zinc-base ___ ~~ Le 66 59 

Total __-__________~_ 501,650 604,301 

Grand total _...---_-_- ~~~ LLL 1,247,235 1,552,525 

Form of recovery 

As unalloyed copper: 
At primary plants - — - --~-~~~~--~-~~--~--~~-7-7-7-----7----------- 293,437 298,344 
At other plants____________-__-~~~_~__ LL 148,683 217,927 

Total_____~________ ee 437,120 516,271 

In brass and bronze» .»§ /$ / 5 5 ee ee LL 755,978 976,402 
In alloyiron and steel _. _________-~_-~~~ ~~~ 2,849 3,086 
In aluminum alloys____________--------------~-~-~_~-~__ ee 48,153 53,608 

In other alloys _.__ ___________-~~---_ 224 154 
In chemical compounds_______~.-9_____---~~_~_~_~__ 2,911 3,004 

Total ~§__- _-_ 810,115 1,036,254 

Grand total ________ et 1,247,235 1,552,525
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Table 26.—Copper recovered as refined copper, in alloys and in other forms . 
from copper-base scrap processed in the United States 

(Metric tons) 

From new scrap From old scrap Total 
Recovered by— Oo 

1978 1979 1978 1979 1978 1979 

Secondary smelters___.__..__._-__--___ 111,998 242,517 241,644 346,280 353,642 588,797 
Primary copper producers ______________ 126,822 139,686 166,615 158,708 293,437 298,344 
Brass mills... __.._.__..._-_________ 462,792 520,413 28,607 31,201 491,399 551,614 
Foundries and manufacturers ___________— 21,096 21,334 48,669 50,867 69,765 72,201 . 
Chemical plants. __________-.---.---~- 2,148 2,125 163 879 2,911 3,004 

Total __________~_-___ ee 724,856 926,025 486,298 587,985 —§ 1,211,1541,513,960 

Table 27.—Production of secondary copper and copper-alloy products in the United 
- States | 

(Metric tons) 

. Item produced from scrap 1978 1979 

UNALLOYED COPPER PRODUCTS | 

Refined copper by primary producers ______...__________-~~~__~=----__-~ 293,437 298,344 
Refined copper by secondary smelters... _______2--..-_____-_---_---- 126,666 200,115 . 
Copper powder______§_ _$___ ee 16,992 17,411 | 
Copper castings _____._ ._-_____~---~-~~-~--~-~ ~~ ee 25 401 

Total... 59 eee 437,120 516,271 _ 

ALLOYED COPPER PRODUCTS | . | 

Brass and bronze ingots: . 
Tin bronzes ___________-_~---~ ee 21,831 21,964 
Leaded red brass and semired brass_______._.. ~~ ~~ 135,162 136,416 
High-leaded tin bronze. ____.. ______--.~ ~~ ek 24,806 26,449 
Yellow brass___________________-_-~ ee 11,950 12,488 | 
Manganese bronze _______._____--_-_---__---~-~~ ~~ ee 10,778 10,277 
Aluminum bronze ______~ ~~~ LL 7,193 7,684 
Nickel silver... .§-______-_-_~~~_____ 2,922 3,113 
Silicon bronze and brass__ ~~ __—_____--._~_~__~_i ~~~ 4,339 . 4,527 
Copper-base hardeners and master alloys _________.~_~~_~ ~~ __ 19,257 18,135 

Total________________-_-----__ eee 238,238 241,053 
Brass-mill products ___— ~~~... LL 624,091 692,136 
Brass and bronze castings ____-._.~..-___---~~~~__ 51,914 51,555 
Brass powder... -_-$____________~~~ 1,243 1,197 
Copper in chemical products ___________-----~~_~~~_~__~~~ ee 2,911 _ 8,004 

Grand total_______._______________ eee 1,355,517 —-1,505,216 

Table 28.—Composition of secondary copper-alloy production 
(Metric tons) 

: Copper _—‘Tiin Lead Zinc Nickel = Alumi- Total 

Brass and bronze production: 
1978... ___________.. 186,461 11,218 17,418 22,710 383 48 238,238 
1979... _____________ = 216,185 4,513 9,566 10,281 479 79 241,053 

Secondary metal content of . 
brass-mill products: 
1978_________________ 491,399 438 3,405 126,826  —_ 1,999 24 624,091 
1979___.._-____._______ 561,614 471 3,658 133,593 2,778 27 692,136 

Secondary metal content of 
brass and bronze castings: 
1978.2 ~§ 42,206 1,441 3,125 5,095 17 30 51,914 
1979. 42,110 1,423 3,166 4,750 AT 59 51,555 

a gfipout 91% from scrap and 9% from other than scrap (1978); and about 95% from scrap and 5% from other than scrap
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Table 29.—Stocks and consumption of purchased copper scrap in the United States in 
1978 | | 

_ . (Metric tons) 

- Stocks Consumption — a Si 

7 Class of consumer and typeofscrap roe! 1. Receipts - New Old. otal toc s 

scrap scrap . 

SECONDARY SMELTERS | | | | - 
. No. 1 wire and heavy copper_——-—-__-~~- 2,783 27,653 4,387 24,387.  —«-_- 28,774 1,662. 

_ Noa. 2 wire, mixed heavy and light copper ~ — 6,680 | 128,851 44,273 84,616 ~ 128,889 6,642 

Composition.or red brass _____=_~---- 4,331 . 62,049 14,027 48,954 . 62,981 3,399 

Railroad-car boxes_________------- - 231 2,367 — 2,455 — 2,455 “143 

Yellow brass __._____----------~- 7,223 41,450 5,540 38,506 44,046 . 4,627. 

Cartridge cases and brass ___--_---—~—-~ . 64 “BT _- 96 - = 96 25 

Auto radiators (unsweated) -__._____-- 4,180. 73,368 "1 18,444. 13,444 4,104: 

Bronze_____ _-__--=----------- 1,873 17,150 2,851 14,538 17,389 1,634 

Nickel silver and cupronickel _ ___—-— ~~ - 759 (2,339 | 345 2,313 2,658 — 440 

Low brass _ _.._/_ _____---------+-- 530 2,842 1,088 1951 - 3,039 8 333 

Aluminum bronze ___ _—~~-_---~~+-- 130 447 236 129 - 865 _ 212 

Low-grade scrap and residues ________— 16,355 121,569 100,977 25,489 . 126,466 11,458 

- Total__.----_-----------_ 45,189 —=—-480,142_——=—«:178,724 816,878 —_—-—-490,602_ 84,679 

PRIMARY PRODUCERS OS i: Co | 7 

No. 1 wire and heavy copper _—————-~—- 9,518 94,108 47,482 52,740 100,222 3,404 

No. 2 wire, mixed heavy and light copper _ — 11,381 . 145,774. 72,740 75,514 148,254 8,901 

Refinery brass. =.....-_.--------~) |... 2,524 216 2,077 2,293 . 

et 14,739 . 25,048 

Low-grade scrap and residues — —_ —---~- (186,945 | 48,493 128374 176,867 )_ . 

..° . Total ~~ ---_-+---+------- 35,638 429,351 168,931 258,705 427,636 87,358 

No. 1 wire and heavy copper——— ~~ —-——-—- 12,687 168,534 140,244 28,290 168,534 9,492 

No.:2 wire, mixed heavy and light copper — — 7,343 39,579 38,506 = =—s-:i1,073_— 39,579 5,037. 

Yellow brass __. -__.___-------~-+- 24,744 277,189 277,189 _- | 279,189 ~—- 21,962 

Cartridge cases and brass ____.__~--- 12,664 82,756 - 82,752 - 4. 82,756 9,720 

a Bronze___-___~______--------~- 722 5,284 5,234 a. * 5234 598 

Nickel silver and cupronickel _ __—~_——_ ~~ 2,406 16,119 16,119 | 16,119 2,769 

Low brass ___ —_ ______-_--------- 3,516 48,288 48,288 oe — 48,288 = 3,087 

Aluminum bronze _ _ ~~~ ----------- 39 243 243 _- 243 30 

. Total. = ts«é4 I 687,942 608,575 29,367 637,942 52,645 

ae me OO oOl85lo0*e*>$>=~=>=0S 

"FOUNDRIES, CHEMICAL PLANTS, | | a - 
AND OTHER MANUFACTURERS. . an | 

No. 1 wire and heavy copper__— —-_—=-~- 2,468 35,035 11,530 22,850 — 84,380 3,123 

No. 2 wire, mixed heavy and light copper — — 855 9,427 4,478 4,912 ~ 9,390 892 

Composition or red brass __ _______-—~- 333 11,384 1,937 =: 9,837 11,274 443 

Railroad-car boxes________._-_---- 802 7,415 __ 7,342 7,342 875 

Yellow brass ._________—-------~- 456 11,558 7,412 4,072 11,544 ' 470 

Auto radiators (unsweated) ___—__-—--~- 1,119 9,666 — 10,009 10,009 776 
Bronze. _____________--------- 913 696 259 417 676 ~ 983 
Nickel silver and cupronickel __.__..--  . 10 114 110 7 117 7 
Low brass __________-----------~ | 87. 1,706 1,641 89 1,730 63 

_ Aluminum bronze ___—..__-------- 55 336 33 300 333 — 58 

Low-grade scrap and residues _ _____— ~~ 8 8 — 4 4 12 

‘Total. ----_-- 7,106 87,345 «= 227,460 759,889 86,799 7,652 

| GRAND TOTAL 
No. 1 wire and heavy copper — — — —------ 27,456 325,330 203,643 128,267 331,910 17,681 

No. 2 wire, mixed heavy and light copper _ — 26,259 323,631 159,997 166,115 326,112 21,472 
Composition or red brass _ _ ____--—_—-~- 4,664 73,433 15,964 58,291 74,255 3,842 
Railroad-car boxes__—. __.-__--~---- 1,033 9,782 _- 9,797 9,797 1,018 
Yellow brass _.________-~------- 32,423 330,197 290,201 42,578 332,779 27,059 
Cartridge cases and brass _.___---—-~- 12,728 82,813 82,752 100 82,852 9,745 
Auto radiators (unsweated) ___.__---~- 5,299 83,034 —_ 83,453 83,453 4,880 
Bronze___-~_________~-~------ 3,508 23,080 8,344 14,955 23,299 3,165 
Nickel silver and cupronickel __————-—~- 3,175 18,572 16,574 2,320 18,894 3,216 
Low brass _____._______--_------ 4,133 52,836 51,017 2,040 53,057 3,433 
Aluminum bronze _______-_------~- 224 1,026 512 429 941 300 
Low-grade scrap and residues® _____ ~~~ 31,102 311,046 149,686 155,944. 305,630 36,518 

Total___________________ 152,004 — 1,634,780 978,690 664,289 «1,642,979 182,329 

1Brass-mill stocks include home scrap; purchased scrap consumption assumed equal to receipts, so lines in brass-mill 
and grand total sections do not balance. 

20f the totals shown, chemical plants reported the following: Unalloyed copper scrap, 2,255 tons new and 794 tons old. 
3Includes refinery brass. .
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Table 30.—Stocks and consumption of purchased copper scrap in the United States in 
1979 

(Metric tons) . 

oe 7 SS Consumption a 
' Class of consumer and type of scrap Stocks ~~ Receipts “New Ol nota Stocks 

| . scrap Scrap 

SECONDARY SMELTERS . oo 

No. 1 wire and heavy copper_______=__ 1,662 59,950 5,990 53,518 59,508: . 2,104 
No, 2 wire, mixed heavy and light copper _ _ 6,642 235,506 115,445. 115,073 - 230,518 11,630 . 
Composition or red brass ___._-_______ 3,399 66,727 13,128 54,804 67,982 2,194. 
Railroad-car boxes____§__~§=____ 148 1,821 — 1,770 1,770 - 194: 
Yellow brass _-_________________ 4,627 46,178 5,789 41,248 47,037 3,768 
Cartridge cases and brass ___________ 25. 109 _- 62 : 62 72 
Auto radiators (unsweated) __________ 4,104 84,474 _- 84,976 84,976 3,602 
Bronze____. ~_- -§ -- -§ 1,634 18,255 3,304 14,998 18,302 1,587 
Nickel silver and cupronickel ___ ___ _ __ 440 3,629 500 2,964 - 8,464 605 
Low brass ___ 5 333 3,439 1,264 2,063 3,327 445 
Aluminum bronze ____$_§_§_§ ___._.______ 212 © . 610 576 100 676 - 146. 
Low-grade scrap and residues________. _.._ 11,458 278,370  —- 203,857 73,783 277,640 12,188 

Total 2-2 _____=_________ 34,679 799,068 349,858 445,359 795,212 __ 38,535 

Lo PRIMARY PRODUCERS . BE 

No. 1 wire and heavy copper... _ _ _ - —__ 3,404 105,892 43,385 57,519. - - 100,904 °° 8,392 
No. 2 wire, mixed heavy and light copper _ — 8,901 158,123 93,446 62,597. 156,043 — 10,981 
Refinery brass ._..99_-§_§____________ 5,823 15 5,810 5,885.) . 

ae ; 25,048 = 18,734 
Low-grade scrap and residues’. __ _ __ _ _€ 216,961 57,195 166,018 ~ 223,218 Yo 

. | Total _— ~—-- +--+ _- 37 358 -. 486,799 194,101 291,944 486,045 — 38,107 

| BRASS MILLS? | oe 
No. 1 wire and heavy copper___—__-—_- 9,492 194,951, 164,823 30,128 194,951 (11,794 | 
No. 2 wire, mixed heavy and light copper _ _ 5,037 50,647 49,290 ~ 1,357 - 50,647 2,846 
Yellow brass —__________.__-____ 21,962 295,843 295,843 —_ 295,848 ° 21,600 
Cartridge cases and brass ___________ 9,720 80,458 80,394 64 80,458 10,519 
Bronze___-_  § 5 5 598 5,418 5,418 _- 5,418 «= 480 
Nickel silver and cupronickel _________ 2,769 | 24,857 24,857 __ 24,857 3,670: 
Low brass ______§_____ 3,037 50,693 50,698 © __ 50,693 3,012 
Aluminum bronze __—_—§_ _ $$$ - 380; 271 271 _- 271° ~=—— 9 

 Totalt___________________ 52,645 ——=-708,188 «671,589 31,549 703,188. 58,940 

FOUNDRIES, CHEMICAL PLANTS, | | 

No. 1 wire and heavy copper___—___—__ 3,123 37,014 11,193 25,556 36,749 3,388 
No. 2 wire, mixed heavy and light copper _ _ 892 9,853 5,296 4,763 | 10,059 686. 
Composition or red brass___§__» __§______ 443 12,826 3,647 8,925 12,572 | 697 
Railroad-car boxes... ______ 875 6,985 oe 7,153 7,153 107 
Yellow brass ______.____________ 470 11,098 6,426 4,709 11,135 433 
Auto radiators (unsweated) _.________ 776 9,051 — 9,147 - 9,147 680 
Bronze___ ~~~ ~§ 5 § § 5 933 821 518 336 854 900 
Nickel silver and cupronickel ________-_ 4 131 11 117 128 10 
Low brass _____-__._§____~_______ 63 347 229 128 357 53 
Aluminum bronze ___—~_~__9_§__§_______ 58 680 28 630 658 80 
Low-grade scrap and residues _ _ ~------ 12 7. _- 19 19 -_- 

.. Total _----_-_------------ 7,652 88,813 297,348 261,483 88,831 7,634 

GRAND TOTAL . 

No. 1 wire and heavy copper__—_——~____~_ 17,681 397,807 225,391 166,721 392,112 25,678 
No. 2 wire, mixed heavy and light copper _ _ 21,472 454,129 263,477 183,790 447,267 26,143 
Composition or red brass__.___§________ 3,842 79,553 16,775 63,729 80,504 2,891 
Railroad-car boxes. _.____.-_______ 1,018 8,806. _- 8,923 8,923 901 
Yellow brass _____.___~______ = __ 27,059 353,119 308,058 45,957 354,015 25,801 
Cartridge cases and brass ___________ 9,745 80,567 80,394 126 * — 80,520 10,591 
Auto radiators (unsweated) __________ 4,880 93,525 _— 94,123  ~° 94,123 4,282 
Bronze___ ~~~. 3,165 24,494 9,240 15,334 24,574 2,967 
Nickel silver and cupronickel _________ 3,216 28,617 25,368 3,081 28,449 4,285 
Low brass ____ . -§ -§-§ ~~ 3,433 54,479 52,186 2,191 54,377 3,510 
Aluminum bronze __ ~~~ ~~~ »§ 300 1,561 . 875 730 1,605 245 
Low-grade scrap and residues® ________ 36,518 501,161 | 261,127 245,680 506,757 30,922 

Total ___________________ 132,329 2,077,818 1,242,891 830,335 2,073,226 138,216 

1Brass-mill stocks include home scrap; purchased scrap consumption assumed equal to receipts, so lines in brass-mill 
and grand total sections do not balance. 
2Of the totals shown, chemical plants reported the following: Unalloyed copper scrap, 2,236 tons new and 915 tons old. 
3Includes refinery brass.
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Table 31.—Consumption of copper and brass materials in the United States 
by principal consuming groups an : 

(Metric tons) 

. Wi Foundries, . , 

. Primary Brass ire enemica Secondary . 
Year and item . rod plants, and - Total producers mills mills miscella- smelters - 

neous users 
me 

1978: | ae 
Copper scrap_ _———_~— 427,636 637,942 a 86,799 490,602 1,624,979 
Refined copper? _ _ ___ _— 619,206 1,517,413 . 45,208 7,474 2,189,301 
Brass ingot... ______ _- 6,776 oe 2226,354 __ 233,130 
Slab zine ________- | _- 128,006 __ 2,367 11,115 141,488 

1979 Miscellaneous _ _ _ _ —_ — __ _- _- 180 3,723 3,903 

“Copper scrap_______ 486,045 703188 __  — 88,881 795,212  —«-2,078,226 | 
Refined copper? _ _ _ _ — — 610,177 1,499,596 42,418 6,251 2,158,442 
Brass ingot. _______ _- 4,050 -- 2237,444 __ 241,494 
Slab zine _________ _— 127,628 _- 2,770 11,006 141,404 
Miscellaneous — _ _ _ _ — _- -- _- 180 _- 180 

1Detailed information on consumption of refined copper will be found in table 36. | 
2Shipments to foundries by smelters and change in stocks at foundries. . 

Table 32.—Foundry consumption of brass ingot, by types, : 
in the United States 

. (Metric tons) a 

1975. 1976 1977 1978 1979 

Tin bronzes_____§_________---.~------- — 87,177 30,043 34,649 35,951 35,242 
Leaded red brass and semired brass _________——_— 76,962 88,661 97,095 106,053 107,596 
Yellow brass ___________~~----___----- 59,694 21,016 23,841 21,368 21,138 
Manganese bronze. ~~ $5 ee 6,210 5,166 5,296 7,430 7,724 
Hardeners and master alloys ______.—-___._--~- 4,009 3,071 3,484 4,398 5,913 
Nickel silver ____../_-___...-~--___------ 2,212 2,040 2,096 2,330 2,315 
Aluminum bronze. ____ ~~ /§ - - -§ ~~ _--_----+ 4,794 5,374 6,122 7,071 7,267 

Total Woe _ 191,058 155,371 172,583 184,601 187,195
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Table 35.—Primary refined copper supply and withdrawals on domestic account 
. (Metric tons) 

1975 1976 1977 1978 1979 
a 

Production from domestic and 
foreign ores, ete______.-2_-_______ 1,309,411 1,396,437 1,357,316 1,449,057 1,515,376 Imports’ _____________ 133,179 346,113 354,506 414,697 215,161 Stocks Jan.12 2 = = 92,000 187,000 172,000 212,000 153,000 EN 100,000 

Total available supply________________ 1,534,590 1,929,550 1,883,822 2,075,754 1,883,537 eee AOE 81900, 90 1 —————————lT—qxzZZ Copper exports'__-_§_-______ = 156,422 101,502 46,745 91,9238 73,677 | Stocks Dec. 31420 2 . 187,000 172,000 212,000 153,000 64,000 OE 
Total _-_--________ 343,422 273,502 258,745 244,923 137,677 Apparent withdrawals on 

domestic account? ___-___________ 1,191,000 1,656,000 1,625,000 1,831,000 1,746,000 _ eee 
1 May include some copper refined from scrap. 
2 Excludes copper, if any, delivered to industry from national stockpile sales. 

Table 36.—Refined copper consumed by class of consumer 
. (Metric tons) 

. In , : ; gots Cakes 
Year and class Cathodes Wire and, and Billets Other. Total , 

TS be slabs ars 
EE ee 

1978: , : Wire rod mills ___ 748,606 761,471 Ww — . —_ 7,336 1,517,413: Brass mills ___ __ 260,954 33,203 93,377 117,114 114,558 a 619,206 Chemical plants _ _ _- _— -— -— — 447 447 - Secondary smelters 3,328 __ 4,146 __ __ — 7,474 Foundries______ 2,703 W 8,393 —_ Ww 1,335 12,431 _ Miscellaneous!__ _ 10,550 Ww 6,025 WwW Ww 15,755 32,330 — 96,90 
Total _.____ 1,026,141 794,674 111,941 117,114 114,558 24,873 2,189,301 oe OL 6, 109,001 —————X$“F_VV_LV_LLIO 1979: 

Wire rod mills _ __ 812,345 673,575 WwW Ww —_ 13,676 1,499,596. Brassmills_____ . 272,059 28,335 74,333 105,573 129,462 415 610,177 Chemical plants _ _ _— _- —_ __ _— 415 415 Secondary smelters 2,052 _— 4,039 _— _— 160 6,251 Foundries_____ _ 2,618 WwW 7,898 a WwW 1,402 11,918 Miscellaneous!__ _ 9,945 Ww 5,813 WwW Ww 14,327 30,085 
a . 

Total _______ 1,099,019 701,910 92,088 105,573 129,462 30,395 2,158,442 TTS OS e™ 
W Withheld to avoid disclosing company proprietary data; included in “Other.” 
Includes iron and steel plants, primary smelters producing alloys other than copper, consumers of copper powder and copper shot, and miscellaneous manfacturers. 

Table 37.—Stocks of copper in the United States, Dec. 31 
(Metric tons) 

-_ hr  eeeeeeeSeSsSesesSsSe 
Blister and Refined copper 

e ry 
A ep enennasrerreessipeaene Year materials in Prim . New York process ary Wire rod Brass : of refining! _—producers mills mills Other? Commodity -_ OO eee CGO 

19756 _~-_-- 283,000 187,000 108,000 28,000 6,000 91,000 1976______ 291,000 172,000 104,000 _ 82,000 6,000 182,000 1977 _--_ 314,000 212,000 106,000 31,000 6,000 167,000 1978__ 263,000 153,000 63,000 28,000 7,000 163,000 1979 275,000 64,000 44,000 25,000 6,000 90,000 —_——.--------—-'"_-+-_——— eee 
‘Includes copper in transit from smelters in the United States to refineries therein. 
Includes secondary smelters, chemical plants, foundries, and miscellaneous plants.
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Table 38.—Dealers’ monthly average buying price for copper scrap and consumers’ 

 alloy-ingot prices at New Yorkin1978* = | 

| “ (Cents per pound) . 4 — 

Grade Jan. Feb. Mar. Apr. - May June 

No.2copper scrap _------2--- 84.00 > 85.61 35.59 8978 3918 © AL77 

No. 1 composition scrap(red brass) 34.00 - 35.61 35.59 40.05 39.50. 39.64 

No. 1 composition ingot (85-5-5-5) _ — 69.83 70.00 70.00 71.50 72.50 72.50 

- July Aug. Sept. Oct. | Nov. Dec. Average 

No. 2copper scrap ___-------- . 40.50 | 41.89 42.50 | 44.70 45.40. AAT 40.47 

No. 1 composition scrap_____--=. — 39.00 ~. 40.39 41.50 - 48.50 ~ 4440 | 48.75 39.74 

No. 1 composition ingot ____-_-_ 72.50 72.50, 72.62 75.18 77.00 77.00. 72.16 

1Data not available for 1979. . 7 oo 

Source: Metal Statistics, 1979. - - . . | St 

Table 39.—Average monthly quoted prices of electrolytic copper for domestic delivered, 

| in the United States and for spot copper at London - 

| ~*  * Centsperpound) 2 ne oe 

| - | 1978: - | 1979 | 

Domestic delivered London spot? Domestic delivered London spot? ... 

~~ Cathode  Wirebar’ Cathode Wirebar Cathode Wirebar Cathode | Wirebar 

January_____-__---- _ 62.89 63.63 56.23 57.17 T5.AT 16.57 78.83 75.24 

February ______-_-_--- 62.59 63.59 54.33 55.16 88.13 89.70 87.33 88.16 

March _____.___------ 61.66 62.41 56.04 56.84 95.34 96.72 92.40 92.94 

| April ee 64.00 = 64.68 57.48 58.26 97.32 98.32 95.29 95.20 

ay __________-----~" 64.12.° 64.77 58.81 59.05 - 90.40 91.28: 85.91 87.34 

| June________--------  _ 65.94 66.57 59.98 60.42 87.23 . 8824 8257 85.15 

July ____.___-------- 63.40 64.08 60.31 60.63 85.77 86.77 80.06 © 82.25 

August__________----- 66.67 67.23 64.12 64.66 90.17 91.34 86.18 ° 89.61 

September ________---- 66.94 67.63 64.43 65.40 94.55 95.85 92.04 95.01 

October ___.___------- 69.79 70.50 67.22 68.31 97.99 99.11 92.61 . 94.09 

November_______------ © 170.62 °° 171.19 65.58 66.64 98.54 99.71 92.63 94.76 

December_________---—~ __ 71.10 71.90 68.22 69.52 105.41 106.45 97.00 ~ 100.88 

Average._________- 65.81 66.51 61.06 61.88 92.19 93.33 88.25 90.07 

| 1Based on average monthly rates of exchange. . : . , | 

. ‘Source: Metals Week. o a : - | 

Table 40.—Average weighted prices of copper delivered 

an (Cents per pound) , . 

. : 
‘ 

’ 

Year Domestic Foreign 
copper copper 

1975 _______________- e+ - = ----------- 64.2 56.0 

1996 __._._________ eee = === - = --- 69.6 63.5 

1977 __..____ eee = - = - = --- 66.8 59.3 

1978 _._.___.________ eee + - = === - 66.5 61.9 

19799 _______________-- eee = = - = ------ 93.3 90.0 

Source: Metals Week. - . |
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Table 42.—U.S. exports of copper scrap, by country 

ee 
LL 

. Unalloyed copper scrap Copper alloy scrap 

1978 1979 1978 1979 

Country Quantity Value Quantity Value Quantity Value Quantity Value 

(metric (thou- (metric (thou- (metric (thou- (metric  (thou- 

tons). sands) tons) sands) tons) sands) tons) sands) 

arpentne eee _- _- 61 $81 a _- 1,018 $869 

Belgium-Luxembourg - ~~~ —~— ~~~ - 1,791 $1,775 2,600 2,937 4,041 $38,652 10,951 13,561 

Brazil _.._.____------------ 490 209 735 1,049 1,774 956 1,624 2,253 

Canada ____.._-----------~- 9,981 10,393 12,306 15,257 10,943 8,945 10,553 = 12,571 

Finland_______.----------- _- _- 11 12 409 470 1,425 2,273 

German Democratic Republic ----- 91 100 170 230 on a 37 58 

Germany, Federal Republic of _ _——_— 2,342 2,560 6,693 8,901 8,520 5,220 15,774 18,240 

Hong Kong. — ——-----------+-- 109 108 183 259 204 255 742 840 

India ____-___-_-_--------- 639 643 2,627 3,077 5,544 5,791 11,060 12,902 

Italy. _..___-_-_------------ _- — 146 165 588 344 862 984 

Japan ______~_.----------- 8,487 9,663 4,189 5,508 22,916. 24,636 18,954 23,824 

Korea, Republic of .._-___-----~ 19,425 22,876 14,380 21,867 28,434 29,822 20,732 28,769 

Mexico __._____-_---~=---- 3,243 = 3,787 3,319 4,535 1,041 321 1,964 1,652 

Netherlands __________-_----- 168 194 599 718 993 = 1,128 1,481 1,981 

Spain _..__.__------------ 625 384 3,686 2,871 11,907 5,846 11,367 8,569 

Sweden _____.___-__-_----- 177 185 288 - 365 665 934 1,202 1,852 

Switzerland ___________----- _- _- _- _- 594 AT4 71 87 

Taiwan ______.___.-_----~-~- 937 910 1,027 1,511 5,939 3,622 3,991 3,846 

Thailand... _-_._____------- 109 135 54 70 117 128 236 261 

Turkey ooo 7-777 TTT TTT _- -— _- _- 107 109 _- _— 

United Kingdom ____-----~-~~-~- 332 372 680 858 1,620 1,646 2,505 3,457 

Other _..___. _-_---_~--------+ 131 151 376 354 361 413 493 824 

Total? 29 --_-_______._~_ 49,076 54,445 54,080 70,624 106,717 94,705 116,992 139,673 

cer A 

1Data may not add to totals shown because of independent rounding.
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| Table 44.—Copper: World mine production, by country’ a 
(Thousand metric tons) 

Continent andcountry .  _ —. 1976 1977 1978” 1979° 

North and Central America: eR ; oo He Be 
Canada? _____________ eee 730.9 759.4 | 659.4 . 3643.8 
Cuba________ eee —  -FZ.0 2.6 ( 29 |. 2.5 
Guatemala____________~ ~~~ 29 2.1 _ 270 | 2.5 
Honduras_______~___ ~~~ lee ee eee A eB ~. 6. , 1.0 
Mexico _____________ ~~~. 89.0  .. 89.7. "$7.2 = 890.0 
Nicaragua*___ $$ -./._- -_ --____-- +--+ 13 5 €1 _— 

_ United States?_ -_...________-..-_-_-------~- 1,456.6 1,364.4 1,357.6 1,443.6 
South America: a 

Argentina ~------- ++ eee eee BI ok 2 
Bolivia _._-_-_-------~----=--------+-+--+-- RL 8 B38 . 31.8 
Brazil __ ___.______--_~----~--~--~---~----+- | . & oe 5.0 
Chile __.__-_-__-_--__~-----~----~-~-----+-+-- T1 005.2 1,056.2 1,085.5 31 ,060.6 
Colombia ___—~__.__---~-------~----+---+--- 9 ©.5 5 
Ecuador_ __———_..~------~~~+~~-----+-+~---- FB. OR 6 1 
Peru_____-~~_~-_~-_--_--~~ =~ eee . 22038  ~ 341.0 366.5 3400.4 

Europe: . : 
Albania® ________________u 2 ie 10.0 10.0 11.5 13.0 
Austria ___ ___-_____-__ ~~ -L_-_ . 1.1 _- --° _— 
Bulgaric ____-__-__-____. eee eee etti(i(istsé«i TO 57.0 : 60.0 . 63.0 
Czechoslovakia®___.§.§ ~~ eee eet CTO » 5.2 «6b 56 
Finland ____§____-_____-~~1_--~-_---+~+----~~+- 41.7 . 46.7 46.9 41.1 
France ______---.--__-._~_-~-_-~--------- 5 3 6 6 
German Democratic Republic® __..__ . __/§._________-- 16.0 17.0 16.0 16.0 
Germany, Federal Republic of? °____._________---- 1.6 1.2 8 9 
Greece®____ = ; * 72.6 - _ 3:5 , 3 : -=—. 

Hungary ____~_________~_i- see 1.3 Jo) 1.0 ~ 5. a 
Ireland*___§ > = = Le 41 3 AQ 48 41 
Italy 9 LL r9 7 5 5 | 
Norway® _______________ e+e 31.1 29.1 28.3 328.0 
Poland?_____§_§_____-_ ~~~. ------------ . . 267.0 289.3 321.0 © 325.0 
Portugal®___.___._-________ ieee eee------~ 4B 8.2. - 3.6 3.0 
Romania?____§_§_§_§ -__-/___ see 23.0 27.0 27.0 27.0 

. Spain® 7 2 35.6 48.3 42.2 45.0 
Sweden _______._~__~__~~_L ~~~ --~-+----+--+- 44.9 44.8 47.6 345.8 
USS.R.° 26 2 eee «7800.0 F830.0 . . 865.0 © 885.0 
United Kingdom eee ee ee eee 6 ee 2 oe 
Yugoslavia* ___§_._.-_-- -_- 5 eee 120.1 ~ 116.2 113.3 3108.0 

Africa: . Toes 
Algeria ________-__--------~---+--+-~~-~+~-+-- T4 3 2 ar) 

Botswana® ___ 25 5 eee . FIL9 118 14.6 ~ 15.0 
Congo (Brazzaville)* _______--_---.----------- A Al os 8B. 10 
Ethiopia®__§ $$$. _-_/__________~-__-.--_---__ A _- : oo ee ate 
Kenya______.____--__-~-+-~---_~-~-~--~----+-- (°) _- oe Pe 
Mauritania______.___________________-e ee T9 4 7.6 UB. 
Morocco* ____ __. _--/ _- ~~ ~-~-~-----~-------- 4.9 4.8 . AT. 46 
Mozambique® ______.__________-~_~-_-~------- (°). oo QY . Jl Jl 
Rhodesia, Southern® ____________.__.__------~- 44.0 33.0 . 32.0 $2.0 
South Africa, Republic of _.__§_..___.-___------- 196.9 208.3 209.3 3190.6 
South-West Africa, Territory of (Namibia) — ____—_.__~ _ 43.5 49.2 — 8h : 41.0 
Uganda® ______ eee 7.0 4.0 — 18 2.1 
Zaire ~~ ~~~ ee | 444.4 481.6 423.8 377.0 
Zambia ____§_______-___— ~~~ ~~~ 708.9 - 656.0" 643.0 600.0 

Asia: _ - CS ' 
Burma®_____-_ ee Jl (5) ee Jl 
China: : | _ 

Mainland®__________2 -__________-------- 100.0 100.0 150.0. 150.0 
Taiwan____~_~___~___~_.- ~~ Le 2.0 2.0 er: a) 

Cyprus® _— — ~~ — ~~ ~-~~-~-~-~-57 727777777777 ™8.0 6.8 | 5.8. 6.0 
India _______-__~_~-___~-~--~-~----------- T28.8 31.2 23.0 28.5 
Indonesia_ __—______-__---~~---~--~-------- 69.1 61.6 59.0 57.0 
Iran® _____ ee 6.0 13.0 20.0 10.0 : 
Israel] __- _-_ _-_- __- ~~ eee 2.5 -- _- ee 
Japan* _____________.- 1 -~ ~~ 81.6 - 81.4 13.4 360.0 
Korea, North® ?__._§ -_.__/___________~__------- 15.0 15.0 15.0 15.0 
Korea, Republic of ___.~_-_.--.--~---------~-+- 2.3 1.7 8 6 
Noweyeia ~~~ 2-2 o Soon rrr errr 18.2 23.0 26.4 23.6 
Nepal ___~__-~----~---~-~~-~-~-~~-~-~--------- oe | (°) () (5) 
Philippines. ________-___-_--_--~----------+- 237.6 272.8 264.0 3297.6 
Turkey —-_-_---~--~--~----~-~~-~--~------- *29.8 33.4 31.3 24.3 

Oceania: . . 
Australia. ___§ $$... {__-_--_------- 218.5 . 221.6 207.1 234.0 
Papua New Guinea ______-.----~-------=----- 175.8 182.3 198.6 3170.8 

Total __________--------~~--------~--+--- *7,451.4 7,661.2 1,557.3 7,606.8 

Estimate. Preliminary. ‘Revised. OS a, 
1Data presented represent copper content (recoverable, where indicated) of ore mined wherever possible. If such data 

are not available, the figures presented are the nonduplicative total copper content of ores, concentrates, matte, metal, 
and/or other copper-bearing products measured at the least stage of processing for which data are available. 

2Recoverable. 
SReported figure. 
“Copper content of concentrates produced. 
SLess than 1/2 unit. 
®Includes copper content of cupriferous pyrite. 
7Excludes an unreported quantity of copper in iron pyrite which may or may not be recovered. 
®Copper content of matte produced. 
*Revised to zero.
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| Table 45.—World smelter copper production’ == 
oe (Thousand metrictons) = oe | 

: Continent, country, and metal origin a 19761977 —S1978”—SS=« 979 
North and Central America: 

Canada: a 
Primary____-~~~--_- ee 457.6 °- 481.6 ©410.8 - 379.0 Secondary___.§----_-.- 31.0 18.7  ©15.0 ~~ 10.0 © 

Total —--___-__- 4886 - 5003 425.3 2389.0 Mexico, primary only_.__.__.___________ 85.2 87.5 | - 87.0 293.6 
United States: =. a oo Primary. 2-22 1,392.2 ~. 1,802.0 1,288.4 1,335.6 Secondary... 2 = 46.3 - 44.8 54.2 _ 260.2 

Total ~~ -_- 1,438.5 1,346.8 1,342.6 21,395.8 South America: ee rs Argentina, primary only.________-__.___ Jl . 1. . 1 a Brazil, primary only Hm A -_- -- -- Chile, primary only________..___________.__ 856.3 888.4 - 927.4 2946.9 Peru, primaryonly__._________.__.____.____ 188.4 © 3211 - 818.9 ~~ 2871.4 Europe: 
. Albania, primary only® _-§-§_____ == 9.0 90. — 95 - 110 

Austria: 
- oe . Primary. _2_~__- ~~~ 2 9 _- Se -— Secondary._-________-_ (12.1 - 12.1 . 12.1 13.2 

Total ~~~ - 13.0 ~  121~=—- 121 18.2 
a 

Belgium-Luxembourg: 
oo . Primary® __-___ == 14.0 13.0 -: - 9.0 9.2 _ Secondary® == 58.0 486 449 | 47.8 

=. 0 72.0 61.6 55.9 57.0 

Bulgaria: —_ 7 SF Primary® __________.______ 57.0 «67.0 60.0 62.0 Secondary® __-_-___.-_ 3.0 3.0 3.0 3.0 
Total _-_-_-_~_ 60.0 ~. 60.0 — 63.0 65.0 Czechoslovakia, primary and secondary®_______ ~~ ~ 10.0 10.0. 10.0 10.0 

KK _vo_ Finland: , : SO Primary____-~______~2 ie o15- 61.5 . 53.7 46.7 Secondary__________-_____ “9.5 . 10:6 10.0 . 9.2 oo 
Se 61.0 72.1 63.7 55.9 France, secondary only ______________________. 2.2 —«BB 3.2 7.0 German Democratic Republic, primary only___________ 16.0 . 18.0 . 17.0 17.0 eee _v0Uu“—ueu_u—x7x_:_ ow 

Germany, Federal Republic of: — Primary____-~_____2_i_ 193.7 189.6 | 165.8 227.9 Secondary..____._-____-_ 50.8 58.4 55.7 60.4 eee 
Total —--_-_-_ 244.5 248.0 221.5 288.3 $$$ 

Eee Hungary: 
Primary_____-______________ 1.1 8 3 Al Secondary__—__________.- 4. 3.0 —_ oe ee 

Total _---________e ee, 5.2 3.8 3 aI Norway, primary only_.___..___..____________ 23.4 26.6 20.1 227.4 Poland, primary and secondary __________________ 281.2 311.0 337.0 341.0 EY TT EETEOTEOEOEOEl—lT—l—leeeeeeee 
Portugal: 

. Primary_____________-___________ 2.8 3.3 2.8 3.0 Secondary___.-_____---_______ 1 1 2 A ees 
Total _--_-__-~_____ eee 2.9 3.4 3.0 3.4 

——————QDQwoQQQQQQ0l 
Romania: 

Primary__________~____~__ 40.5 41.4 38.9 39.0 Secondary. ______-_____ 5.0 4.0 4.0 4.0 eee 
Total __--_-_-____ 45.5 45.4 42.9 43.0 OY eo 

Spain: 
Primary. ____.-~ = = 92.5 99.5 95.5 96.0 Secondary._-_________ 20.0 18.0 17.0 18.0 EY 

Total ~~~ ee 112.5 117.5 112.5 114.0 TY 
See footnotes at end of table.
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Table 45.—World smelter copper production! —Continued oo 
| (Thousand metric tons) : | a 

Europe: —Continued | a | 
Sweden: 

. 7 - - Primary____________________- 46.5 46.7 53.2 - 251.6 Secondary.__--_-_____._-__- 15.5 15.0 13.8 212.9 
Total ~----- + 62.0 61.7 67.0 - 264.5 SSS” US.S.R:: 

. Primary___________________2_ 840.0 850.0 865.0 . 885.0 . Secondary_________ 80.0 85.0 90.0 - 95.0 et Total ~- eH 
920.0 935.0 955.0 — 980.0 

Yugoslavia: 
Primary___._-~--- 888 £99.0 OTA 100.0 -100.0 Secondary______-_________ = °65.1. _ 68.4 65.0 52.0 

- Total ~------- ee 164.1 165.8 165.0 - 2152.0 Africa: 
oo . Rhodesia, Southern, primaryonly__________ | 23.5 28.0 (26.2 - 26.0 South Africa, Republic of, primary only _____ 168.0 188.4 189.4 2176.4 South-West Africa, Territory of (Namibia), primary only ___ 36.1 36.2 37.7 41.0 Uganda, primary only___-§ == 7.0 "4.0 “1.3 13 Zaire, primaryonly.__._____§__ e---eL, 413.0 443.0 390.7 . 843.8 Ase Primary only --- eee 711.7 658.8 654.0 620.0 ia: 

co China: ~ 
Oo . _ Mainland, primary and secondary® __-____ 100.0 100.0 150.0 | 150.0 - Taiwan, primaryonly________________.__. 11.7 “115 13.0 14.0 India, primary only,______ = 24.8 23.5 19.6 24.1 Iran, primary only —---- +e 4.0 7.0 6.0 6.0 

: - * ° SAS . 

Japan: 
se Primary_______--= = 769.4 848.4 854.5 861.4 _ Secondary______- 89.4 ' 103.9 56.0 60.0 

Total —---- 
858.8 952.3 910.5 2921.4 

Korea, North: 
. Primary___-_-_-_____ . 15.0 - “15.0 15.0 © 15.0 Secondary___-_________ 5.0 6.0 5.0 5.0 

Total ~~ ee 20.0 - 20.0 20.0 . 20.0 OE . 
OE — Korea, Republic of: 

ne Primary__.----_-22= = 13.6 | 19.2 17.3 ~ - 20.0 Secondary.________ 17.3 23.7 35.1 43.1 
Total -- ee 

30.9 42.9 52.4 763.1 
oOo" ow Turkey: 

Primary® ~~~ 
27.1 30.9 25.6 21.6 Secondary® __§_____-_ 6 6 6° 6 

Total --~-- ~~ 
27.7 31.5 26.2 222.2 
lll Oceania: Australia: 

Primary -~---- ~~~ 167.3 167.7 164.4 156.7 Secondary ------- ~~ 3.0 Al 2.7 3.0 Oo 
Total —~---- 

170.3 171.8 167.1 2159.7 ——_—_———— 
Grand total --- 

7,769.5 8,029.4 7,924.1 8,035.6 Of which: 
Primary — + -- 6,860.3 7,076.1 6,937.6 7,029.8 Secondary zoe ee 518.0 532.3 489.5 504.8 Undifferentiated —-- eee 391.2 421.0 497.0 501.0 

“Estimate. Preliminary. 
1This table has been revised in general format to include total production of copper metal at the unrefined stage, whether produced by thermal, electrolytic, or electrowinning methods, and whether erived from ores, concentrates, or matte (primary) and/or scrap (secondary). To the extent possible, primary and secondary output of each country is shown separately. In some cases, total smelter production is officially reported, but the distribution between primary and secondary has been estimated. In instances where copper is recovered in a single step from raw material to refined product, the amount recovered has been included. 
*Reported figure. 

|
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Table 46.—Copper: World refinery production’ 

(Thousand metric tons) 

Continent, country, and metal origin 1976 =—Ss«977 1978? 1979° 

North and Central America: ae . | -. 

Canada: 
Primary® _____------------------------ 479.5 479.8 420.3 — BTT3 

Secondary® ___._--_-------------------- 31.0 29.0 26.0 . 20.0 

Total ________---------------------- 510.5 508.8 446.8 2397.3 

_ Mexico: —_ : . - 

Primary® ____~-_-~----~----------------- 67.4 | 67.1 70.0 84.7 

Secondary® _______---------------------- 8.0 6.0 5.0 6.1 

Total ______.__-_----~--------------- 75.4 73.1 75.0 90.8 

United States: . oe . . 

Primary ___-.-__-_------------=-------- 1,396.4 1,357.3 1,449.1 21,515.4 

Secondary. ___--.---------------------- 340.3 349.6 420.1. 2498.4 

otal | eee ee +--+ ---- 1,736.7 1,706.9 1,869.2 72,013.8 
South America: 

Argentina, primary only_ _ — — ---------~--------- 1.5 oe _- __ 

Brazil, secondary only _____-------~------------ . 51.8 49.1 43.2 50.1 

Chile, primary only_ ___-_-------------------- - 632.0 676.0 149.1 .. 7779.1 

Peru, primary only ____---------------------- . 1856 | 188.1 ~ 182.8 . 2230.8 

Europe: 
Albania, primary only® —_~—------------------- 7.0 7.0 7.0 8.0 

Austria: 
| 

. Primary® ____-------------------------- 8.6 9.7 16.5. 16.3 

. Secondary® _____-_--------------------- 20.0 22.0 16.0 16.5 

|  -Potal _._-__----------------------- 286 317 315 7828 
TE 

Belgium-Luxembourg: 
. . 

Primary® _____-----------~------------ 359.0 408.7. 332.6 ~ 330.0 

Secondary® ____------------------------ 66.0 56.0 56.0 | 56.0 

Total __---_------,----------------- 425.0 464.7 388.6 —s_—-386.0 

Bulgeria, primary and secondary” _ _ — -~--~-—-------- 53.0 53.0 55.0 60.0 

Czechoslovakia, primary and secondary ———-——-—-—--—---- 22.1 23.1 23.8 24.5 

Finland: - 
. Primary® ___.__----------------------- 34.1 32.8 . 32.7. - 33.0 

Secondary® ______-_-------------------- 4.0 10.0 10.0 10.0 

Total _______----------------------- 38.1 428 42.7 243.0 
—————— 

France: 7 
7 

Primary __ _ __- ------------------------ 19.3 22.3 20.7 22.0 

Secondary. ——------------------------- 20.0 22.7 21.3.. 23.4 

‘Total _------------------------=---- 39.3 45.0 42.0 245.4 
German Democratic Republic, primary and secondary® _ _ ~ — 50.0 51.0 49.0 - . 49.0 

Germany, Federal Republic of: 
Primary® _____-_---_------------------- 285.6 276.2 245.4 228.5 

Secondary® ____-_----~------------------ 161.0 164.0 158.0 148.0 

Total _______-_--~-------------------- 446.6 440.2 403.4 2376.5 

Hungary, primary and secondary -—--------------- 10.6 11.9 13.1 13.2 
oO 

Italy: 
. 

Primary® _____--_---------------------- 4.8 4.0 3.5 3.0 

Secondary® ____------~------------------ 22.0 16.0 14.0 15.0 

Total _______-_---------------------- 26.8 20.0 17.5 18.0 

ooo ——OX—r_ 

Norway: 
Primary _____------------------------- 17.8 20.0 14.5 221.0 

Secondary__— - ----~-------------------- 6.2 “6.6 °5.6 6.0 

Total _______-_------~~+-------------- 24.0 26.6 20.1 27.0 

Poland, primary and secondary —~_—-—-------------- 270.1 306.6 332.2 335.8 

Portugal, primary only_ ___-------------------- 2.8 3.4 3.0 23.4 

Romania, primary and secondary ——-----—---------- €38.0 40.0 40.5 40.5 
eo 

Spain: 
Primary® ___________------------------ 110.9 130.0 117.0 119.4 

Secondary® _________---------=---------- 31.0 29.0 30.0 25.0 

Total ___.___-___------------------- 141.9 159.0 147.0 2144.4 
eT 

See footnotes at end of table.



Table 46.—Copper: World refinery production! —Continued 
(Thousand metric tons) . 

. Continent, country, and metal origin . cee 196 977 49 7EP - 19798.. 
Europe: —Continued 

a 
Sweden: : a - oe Primary______-__ = 65.6 AIT 5B 4 __ Secondary___-______ 7.3 14.0 13.8. 11.0 

Ls Total _~ =e 62.9 61.7 67.0 260.7 —_—— ee 
- USS.R.: co, Es | _ Primary® g Toot e--- ---e ee eee 760.0 - 790.0 810.0 - 830.0 . Secondary® _____-_ = 160.0 160.0 170.0. 170.0 

~ Total ~ Wn, 920.0 950.0 980.0. 1,000.0 ee E . . 
: 

a United Kingdom: 
re oc Primary________.-- 8 51.5 Addo 46 QD? 248.5 _ Secondary_____________ 85.7 17.8 79.4. 273.2 

Total ~~ ee 137.2 122.2 $1256 | “2121.7 
Yugoslavia: 

: Pe a Primary________________. ~~ 121.6 — 980. 974, 92.5 _  ‘Secondary_____-_____- 14.9 60.5  -°58.4 - 45,0 
i . Total ---~ 

136.5 ~~ 148.5 150.8 © 2137.5 . Africa: ° oo 
be _ Rhodesia, Southern, primary only®?___- =| 23.5 28.2 26.2 °° 2T5 South Africa, Republic of, primary only?__________ 95.6 145.9 © 152.5. - 7150.8 Zaire, primary only___________"-__ - 66.0 98.7 102.8 . 98.7 Zambia, primary only moe 694.2 648.0 627.7 | 600.0 | Asias a oo. 7 " - : China: - , | 

a oo, Mainland, primary and secondary® __________ 150.0 150.0 “200.0 ~~ * : 200.0 | '_ Taiwan, secondary only.- ~ 11.7. 11.5 145° * 13.7 India, primary only? He 20.9 . - 22.8 17.6 “30.8 Iran, primary only*_____-______ = 7.0 7.0 6.0, 6.0 
Japan: - = 7 gg ee Mans 2 thers Primary ——_—-_~ 769.8 ° * ‘8484 °- 8545 °° 950.8 . Secondary. ____-_-___- 94.6 85.3 104.6 . 133.4 

, 
7 . a 

Total __-__-_- _. + 864.4 933.7 - 959.1 2988.7 . Korea, North, primary and secondary. -_____________ ~ 25.0 . 25.0. 25.0 0 °° 25.0 
Korea, Republic of: . - a _ me oO Primary __ ~~ 30.9 42.9 52.4 52.1 Secondary. _______2 “10.0 “10.0 13.0 * 11.0 

Total ~---------- ~~ 40.9 52.9 65.4 °° 63.1 Turkey, primary only __...___________...___... 28.3 25.3 30.1 | 222.2 
Oceania: Australia: CE Primary ~-- ee 160.3 152.0 152.6. 138.2 © Secondary - ~~~ 28.0 381.1... 219° "34.8 

Total eee 188.3 183.1 174.5 - -. 178.0 
OY eS Sooo Grand total ~-- + - ee . 8,239.8 8,537.5 8,706.8 8,883.3 Of which: cu Shs - _ Primary --_-___-___-___ 6,447.5 6,676.7 6,692.4 6,768.7 Secondary yore 1,173.5 1,200.2 1,275.8 1,366.6 Undifferentiated _.___________ 618.8 660.6 «138.6 =. 748.0 

*Estimate. Preliminary. 
— - | 1This table has been revised in general format to include total production of refined copper, whether produced by thermal, electrolytic, or electrowinning methods, and whether derived from primary unrefined copper or from scrap. To the extent possible, primary and secondary output of each country is shown separately. In some cases, total smelter production is officially reported, but the distribution between primary and secondary has been estimated... - ?Reported figure. 
ot Although only primary production is reported, a small but unknown additional output of secondary refined copper may have been produced. 
oo





Diatomit _ Diatomite 
| By A. C. Meisinger’ | | 

The U.S. diatomite industry achieved a in 1978). Other uses, in order of quantity : 

record output of processed diatomite in 1979 sold and used, were for fillers, absorbents, 

that totaled 717,000 tons in quantity and and insulation. 
$90.3 million in value. This compares with Continuing cost increases for fuel, trans- 

production of 651,000 tons valued at $72.4 portation, labor, and packaging materials 

million in 1978. Production came from four increased the average 1979 unit price for 

Western Statés. California) operations processed diatomite by 13% over that of 

accounted for 59% of the U.S. total quantity 1978. . | 

sold and used in 1979 and 58% in 1978. U.S. diatomite exports totaled 170,000 

| The primary domestic use of diatomite tons in 1979, compared to 153,000 tons in 

was as a filter aid material (accounting for 1978. Diatomite imports increased from 200 | 

65% of U.S. consumption in 1979 and 63% tons in 1978 to 528 tons in 1979. oe 7 

~ DOMESTIC PRODUCTION 

U.S. production of diatomite (in terms of Industries, Inc. (Minerals Div.) at Sparks 

| quantity processed) increased for the fifth and Lovelock, Nev.; and Witco Chemical 

straight year and totaled a record 717,000 Corp. (Inorganic Specialties Div.) at Quincy, 

tons in 1979, compared with the previous Wash. Production during the year also 

record production of 664,000 tons in 1974 came from operations of Airox Earth Re- 

and with 651,000 tons in 1978. Total value of _ sources, Inc., and Excel-Mineral Co. in Cali- 

1979 sales was $90.3 million, or nearly $18 fornia; Cyprus Industrial Minerals Co. of 
million above the 1978 record sales value of Cyprus Mines Corp. in Nevada; and Oil-Dri 
$72.4 million. West Production Co. in Oregon. . 

U.S. output of diatomite in 1979 come _ Pilot plant studies that began in 1978 to | 

from 13 mining operations in 4 Western develop commercial uses for diatomite were 

States: California, Nevada, Oregon, and continued by the American Exploration and 

Washington; and this output was processed Management Company on samples from a : 

in 10 plants. California diatomite oper- deposit in Rio Arriba County, N. Mex. 
ations accounted for 59% of the total quan- The Christmas Valley, (Lake County), 
tity sold and used, compared with 58% in Oreg., diatomite operations of the American 
1978. Fossil Co., Inc., were acquired by Oil-Dri 

Principal producers in 1979 were Johns- Corp. of America in 1978, and Cyprus Mines 
Manville Corp., with operations at Lompoc, Corp. (a producer of diatomite in Nevada) 
Calif.; Grefco, Inc. (Dicalite Div.) at Lompoc, became part of Standard Oil.Co. of Indiana 
Calif. and Mina (Basalt), Nev.; Eagle-Picher in late 1979. : 

Table 1.—Diatomite sold or used by producers in the United States 
(Thousand short tons and thousand dollars) 

<< S—*«*TSSC*“«*é‘iIS:*CO#*«‘éaTT:~=*“‘STSSO#*#*#~#«IQTO 

Domestic production (sales) _._____._-_------- 573 631 648 651 717 

Total value of sales __ _____~-_--__-~------- 45,812 54,981 63,870 712,429 90,323 

313
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‘CONSUMPTION:AND USES) | 

For the fourth straight year, the quan- and pozzolan totaled nearly 233,000 tons in 
tity of diatomite used as a filter medium 1979; or 32% ‘of U.S: consumption, compar- 
(463,000 tons) increased in 1979, accounting ed with 216,000 tons, or 33% in 1978. The 
for 65% of total U.S. consumption ;compar- remaining 3% of. US. diatomite consump- 
ed with 63% in 1978. The combined use of tion was for abrasives, coatings, catalysts, 
diatomite in fillers, absorbents, insulation, admixtures, and silicates. 

| | Table 2.—Domestic consumption of diatomite, by prineipal use 
(Percent of total consumption) 

se” TT eT 
Filtration -§__-__-_-______ 60 60 59 63 65. Fillers _-_-____.______ Ww W WwW 23 «. . 2i Insulation______222_ == 4 5 6 U® . 3. 3 Other___--___- 2 36 35 36 u ee 
W Withheld to avoid disclosing company proprietary data; included with “Other”. a 

oe PRICES 

‘The weighted average value for processed fuel, transportation, labor, and packaging 
a diatomite sold by producers in 1979 was _ materials were generally responsible'for the | 

$125.91 per ton, compared with ‘$111.23 per price increases of diatomite products, which 
ton.in:1978. Values for all major diatomite. resulted in an annual average value in- 
end -uses in 1979 increased over those in crease of 18%-over that of 1978: me 
1978 (table 3). Continued cost. increases for. _ - | a 

oe Table 3.—Average annual value per ton’ of diatomite, by use _ ae . . 
Ey a Use" > 1977 1978 1979 

Abrasives = $156.07 = $172.26 $174.09 : Fillers ___-_____2_ 106.62 "102.51 118.22 Filtration ________ 2 109.79 122.18 + 486.52 - Insulation ______________ 70.08 81.68 94.67 Miscellaneous? _______________.._._______.. 763.65 76.07 °° ..» «87.81 
_ Weighted average 98.56 111.28 125.91 

1Based on unrounded data. ae a a a 
Includes absorbents, admixtures and silicates, catalysts (1979), fertilizer coatings, inert carriers (1977), light weight aggregates (1977-78), and pozzolan additive: ae . | ps . | 

FOREIGN TRADE oe 

The quantity and value of processed diat- 1978. 
omite exported in 1979 was up significantly Imports of diatomite totaled 528 tons in 
over that of 1978 (table 4). In 1979, 58% 1979, compared with 200 tons 1978. The 
(compared to 60% in 1978) of U.S. diatomite quantity imported from Mexico (99% of all 
exports went to the following five countries: imports) in 1979 was 524 tons valued at Canada, 29,300 tons; Japan, 21,600 tons; the $83,314, or $159 dollars per ton (U.S. Cus- Federal Republic of Germany, 19,600 tons; toms declared average value at U.S. ports of the United Kingdom, 14,800 tons; and Aus- entry). Mexico was also the principal source 
tralia, 13,500 tons. The total quantity expor- of imports (72%) in 1978. 
ted in 1979 (170,000 tons) represented 23.7% 
of US. production, compared to 23.5% in ‘Industry economist, Section of Nonmetallic Minerals.
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Table 4.—U.S. exports of diatomite 

(Thousand short tons and thousand dollars) | 

oS Year Quantity Value’ | 

1976 ~~ 149 16,932 : 
1977 _L 152 18,876 

. 1978 ~. 158 21,463 
1979 ~2 wk 170 26,496 _ 

1U.S. Customs. | | 

Table 5.—Diatomite: World production by country 

(Short tons) , 

Country 1976 1977 1978" 1979° 

North America: . 
Canada®___ 550 550 550 550 . 
Costa Rica... 790 750 672 700 
Mexico——_~_~__.________ iu e 28,984 25,986 — 24,749 25,000 . 
United States. __.. 22. 631,380 648,043 | 651,000 717,000 

South America: | 
Argentina______~_§_~__ 15,267 F13,599 11,928 11,300 
Brazil (marketable) ______________ 5,551 12,850 36,310 37,000 

Chile _-§_--_____ ee 364 529 5,520 5,500 
Colombia __._________________ 717 694 *700 700 
Peru ___ 2 ee *19, 800 20,728 18,200 18,000 

Europe: . | oo . 
Austria .~_-__ ~~ 2,075 OT 591 . 600 
Denmark: . 

_ Diatomite® _._-____-. 2. _. 28,000 28,000 - 28,000 . 28,000 
Meler®__- 250,000 250,000 250,000 | 200,000 

France __ 5 ee 231,766 €220,000 £220,000 220,000 
Germany, Federal Republic of _____ _ ___ 58,365 54,517. 47,600 45,000 
Iceland? ________.__~____-___ 25,021 23,132 22,068 22,000 
Italy®_. Le ™33,000 ~  ©33,000 NA NA 
Portugal___§ ~~~ 3,472 8,787 2,976 3,000 
Romania® __________-_~ ~~ ee 45,000 45,000 45,000 45,000 
Spain. _~_..-_---------------- Fe18,900 31,174 31,000 31,000 
Sweden _______ 2 360 ae -- -- 
U.SS.R& ee ™300,000 — F300,000 300,000 300,000 
United Kingdom __ ._________---- ©3900 2,205 €2,200 2,200 

Africa: 
Algeria. ____~___~__...______-_- 4,763 4,520 4,437 4,400 
Egypt________-_____________- 360 411 109 100 
Kenya ______-__-_--___-----~- 2,941 2,691 1,870 1,800 . 

Agee Africa, Republic of... _______~ 682 134 1,025 1,000 
ia: 
Korea, Republic of ________-... ~~ 14,862 25,331 20,773 21,000 
Thailand______~§_~_______._._____ -_- 209 1,218 1,200 
Turkey. _-§_--~_______---._-_- 9,400 9,911 9,900 - 10,000 

Oceania: . 
Australia ______~_____----=---- ¥1,631 1,419 459 500 
New Zealand ____________._____ ©3300 1,227 1,100 © 1,100 

Total _______________ ~~ ¥1,736,000 ¥1,761,000 - 1,740,000 1,750,000 

Estimate. Preliminary. "Revised. NA Not available. 
1Exports.
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_ Feldspar, Nepheline Syenite, 
d Aplite 

| | By Michael J. Potter’ 

| Feldspar was mined in 10 States in 1978, new potash feldspar deposit for its Monticel- 
with North Carolina in the lead followed by lo, Ga., flotation plant. Further process 
Connecticut and Georgia. Other major pro- development work was planned, to coincide 
ducing States were California, Oklahoma, with property development scheduled for 
and South Dakota. In 1979, only seven 1979. In Maine, output of potash feldspar 
States were producers, with Arizona, Colo- ceased from the mill at West Paris. In 
rado, and Maine no longer included. Ship- Arizona, the potash feldspar operation at 

| ‘ments in both years went to at least 31 Kingman shut down in the latter part of States and to foreign destinations such as 1973 
vanada and Mexico. Aplite of fiasemaking In other 1978 developments, the Glass | at fe was proc "nat el yin 3 bat on t u : Containers Corp., Div. of Owens-Illinois, 
pur ‘gures are not released, but ou pul Inc., put into operation its most automated 
increased in 1978 and decreased slightly in lant at Volney, N. Y. Fuel oil and propane 1979. Imports of nepheline syenite increas- P'2"t 4 dint » Pnatural gus? be vl 

_ ed in 1978, but showed a decrease in 1979. Conn he Glas Cont ura on A Mayville, The 1978 end use distribution of total ©0nn., the Glass Containers Corp. was using _ feldspar in the United States indicated 54% recycled glass (cullet) as a means of reduc- going into glassmaking and 39% into pot- ing particulate emissions into the air and 
tery. The remaining 7% was used in other using less fuel.? 
applications such as enamels, soaps, sani- Legislation and Gover nment  Pro- 
tary ware, etc. The 1979 end use distribu- grams.— According to provisions of the Tax 
tion of total U.S. feldspar was 55% in glass, Reform Act of 1969, which continued in 
42% in pottery, and 3% in miscellaneous. _— force throughout 1978-7 9, the depletion rate 

As a replacement for its old deposit, the allowed on feldspar production (both domes- 
Feldspar Corp. was planning to develop a_ tic and foreign operations) was 14%. | 

Table 1.—Salient feldspar and nepheline syenite statistics 

1975 1976 1977 1978 1979 $I 1979 
United States: 

Feldspar produced’_____________ short tons__ 669,900 7 39,700 7734,000 "735,000 740,000 alue ——__-_-~________ ~~~ thousands__ *§11,730 2 $$17,530 2°$17,190 2. 3$18.200 2 5$21'500 Exports ______________________short tons__ 79540 6,140 6-200 10,330 12,300 Value ____________________thousands__ $507 $352 $394 $853 $1,025 Imports for consumption. ___________short tons__ 290 93 242 39 266 Value ____________________ thousands. _ $23 $18 $8 $3 $31 Imports for consumption, 
, nepheline syenite______________- short tons__ 481,100 501,200 502,600 548,000 536,000 alue ____________________thousands__ $6,967 $8,823 $9,135 $10,446 $10,846 Consumption, apparent‘ (feldspar plus 

nepheline syenite) _______ thousand short tons__ 1,092 1,235 1,231 1,273 1,264 World production (feldspar). ________________do__ 2,895 3,094 ¥3,239 3,402 3,412 Ee“ 
"Revised. 
MIncludes hand-cobbed feldspar, flotation-concentrate feldspar, and feldspar in feldspar-silica mixtures; also includes potash feldspar (8% K20 or higher). 
*Revised to rounded figure. 
“Data represent a more refined product and are not comparable to previous years. 317 “Measured by quantity produced plus imports, minus exports (rounded figures).
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-. FELDSPAR -— | 

: _ DOMESTIC PRODUCTION lina, Connecticut, Georgia, and Oklahoma, 

| rr amounted to 94% ofthe U:S.total. = | 

_ Soda feldspar is defined commercially as = Most of the feldspar used in glassmaking 
containing 7% Na.O or higher, while potash ;._ | | th oe 

“e: . i - is ground no finer than 20 mesh, and 

feldspar contains 10% K,O or higher. Hand- cubetantial tonnages of feldspathic sands 

| cone i "f han¢-corted et 8 usualy (feldspar-quartz‘ mixtures) enter into glass 

obtained trom pegmatites \coarse-grained, furnace feeds with no further reduction in 
igneous dike rock) and is relatively highin |. tse size. Feldspar to b di . 

K.O compared with Na,O. Feldspar flota- particle size. Feldspar to be used in eeram 

tion concentrates can be classified as either and filler applications is usually pulverized 
soda, potash, or “mixed” feldspar, depend- to minus 200-mesh or finer. In 1978, 14 U.S. _ 

ing on the relative amounts of Na.O and companies operating 16 plants produced 

K.0 _ present. Feldspar-silica mixtures feldspar in 10 States for shipment to desti- 

(feldspathic sand) can either be a naturally Baetoatiog at eset a States and foreign 
occurring material, such as sand deposits, estinations such as Canada and Mexico. 
or a processed mixture obtained from flota- North Carolina had five plants, California 

tion. had two, and the other producing States 

The data for potash feldspar in tables 1-6 had one plant each: Arizona, Colorado, Con- 

were collected from the three U.S. produc- necticut, Georgia, Maine, Oklahoma, South 

ers of this material; and some of this feld- Dakota, and Wyoming. In 1979, 11 US. 
spar contained less than 10% K.O (8% to companies operating 13 plants produced 

10% K;O). Therefore, in order that potash feldspar in7 States for shipment to destina- 

feldspar data could be published, and main- tions in at least 31 States and foreign | 

tables 1-6 are for a K,O content of 8% or The Feldspar Corp. was involved in the 

higher. — ge  . development of a new ore source for its 

_ Feldspar was mined in 10 States in 1978, Monticello, Ga.,. plant to extend the useful 

with North Carolina in the lead, followed in _ life of the facility. The company plans to 
descending order by Connecticut, Georgia, conduct further process studies and obtain 

California, Oklahoma, South Dakota, Arizo- additional permits in the development of 
na, Wyoming, Colorado, and Maine. The the potash feldspar deposit. Output of feld- 

combined output of the first four States spar ceased in 1978 from the mill at West 

named amounted to 93% of the U.S. total. Paris, Maine. The new owner of the mill 

In 1979, feldspar output came from seven planned to initially produce garnet. In Ari- 

States, with Arizona, Colorado, and Maine zona, the feldspar operation at Kingman 

no longer listed as producers. The combined shut down in the latter part of 1978. 

output of the first four States, North Caro- : 

Table 2.—Feldspar produced in the United States! 

(Thousand short tons and thousand dollars) 

OO 

Ver Handcobbed = Fiotatin spare Tota 
| Quantity Value Quantity Value Quantity Value Quantity Value 

1975____.-______ 17 274 531 9,260 122 42,190 670 £11,700 
19765 28 321 601 413,610 111 43.600 740 £17,500 ; 
19778 _-§_ 28 309 568 412,600 142 44,280 734 *17,200 

We SOR Bae 
— ee ee oe eae ee ’ ? , 

1Includes potash feldspar (8% K20 or higher). 
2Feldspar content. 
3Data may not add to totals shown because of independent rounding. 
“Revised to rounded figure. 
5Value data represent a more refined product and are not comparable to those of previous years.
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CONSUMPTION AND USES | 

In 1978-79, there continued to be no 54% of the total was consumed in glassmak- 
significant consumption of run-of-mine feld- ing (including container glass, flat glass, 
spar. The majority of users acquired their and fiber glass) and 39% was used in pot- 
supplies already ground and sized by the tery. The remaining 7% was used in a 
feldspar producers, although some manu-. diversity of applications, including glazes, 
facturers of pottery, soaps, and enamels enamels, soaps, abrasives, sanitary ware, 
continued to purchase feldspar for grinding rubber products, and electrical insulators. 
to their preferred specifications in their The 1979 end use distribution of total US. Oe 
own mills. It should be noted that asubstan- feldspar was 55% in glass, 42% in pottery, 

_ tial portion of the material classified as and 3% in miscellaneous. ot 
feldspar-silica mixtures serves in glassmak- Potash feldspar data appear in tables 5-6 
ing without additional processing. __ and are based on a K,O content of 8% or 
The 1978 end use distribution of total higher. oe | 

feldspar in the United States indicated that Oo So oe 

Table 3.—Feldspar sold or used by producers in the United States, by use’ a 
| an a - (Thousand short tons and thousand dollars) _ . Oo y 

| a 

ee ee se . Quantity . . Value Quantity ‘Value : 

Hand-cobbed: re ae oe we OG Pottery _-____--2- Ww Ww Ww (Other ---_---- ee 1,260 20 1,260 r 
. Total _--- 2 26 1,260 20 ~~. 1,260 : 

Flotation concentrate: sO f ; - . FoR * Glass _________ et ae 6,700 — 804.0¢=~C 2,250 : - Pottery _-_.---- eee Ww | WwW OW OW , Other 2 271 °° ~——s«9,890 281 = «10,660 
Total -----_-s--- eee 16,090 = 585 — ‘17,910 

Feldspar-silica mixture:? SO - a: a ee Glass _-_____o 100... 3,500 .. 102, 8,590" Pottery a ee WwW Ww WwW Ww Other 41 | 1,900 88 —s-1,840 
— ‘Total -_- 2 141 5,400 140° *.~—s5,480 

Total: . . . Fo . : Glass? _________________ 397 10,200 406 ‘10,840 Pottery —______-_____-- LL tle 284 9,925 312 12,220 Other*_____--_-- 54 2,625 27 1,540 si 40 
Total —-__-----_- ee 135 22,750 5744 24,600 Se 

W Withheld to avoid disclosing company proprietary data; included with “Other.” “Includes potash feldspar (8% K2O or higher). 
?Feldspar content. . a 
5Includes container glass, flat glass, and fiber glass. 
‘Includes soaps, abrasives, sanitary ware, filler, electrical insulators, etc., and unknown: totals for “Quantity” and “Value” do not correspond to the sums of the subtotals of the three “Other” categories above. “Data do not add to total shown because of independent rounding.
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Table 4.—Destination of shipments of feldspar sold or used by producers in the United 

| States, by State’ 

os , . (Short tons) | 

Sc ye 

} ] State : | 1977 1978 1979 

Alabama _________-_-_-=_---------------------------- — ) 35,500 13,900 
Arkansas__.__-------------+---------------------- 5,000 _ 5,200 Ww 

California ___ __._ _ -_------------------~-------------- (?) (?) ©15,000 

Connecticut _. ____.---~-~---~--~---+-+~-~-~~--------------- -?) 23,800 - 21,600 

Florida ______~--------------~--------+------------ (?) 20,000 23,600 

Georgia._____-_------_-_-_-----------------+------- (2) 35,800 69,000 
Illinois _____._____/~-~--L--u + 37,000 47,600 43,700 

Indiana___________-~-_-__Ll_ ue  - - + 30,800 32,600 25,300 

Kentucky______.___.-----_------------------------- 10,100 10,200 13,100 

Louisiana ______________~_______-~~----------------- 16,200 19,200. 16,900 

Maryland ___.-_--.--_----------------------------- 5,000 | 6,500 7,600 

Massachusetts____._________-__---~-+--~--~------------ 18,400 WwW WwW 

Michigan ______.---_----------------------------- 800 2,500 4,000 

Mississippi_____.--_-_-__-_---~----~------------------- 20,800 22,000 —- 17,600 

Missouri ________-_--_--~------=--~---~--------------- 7,600 4,200. 7,600 

New Jersey _____-------------~-~------------=------ . 45,100 50,400 59,600 

New York _______________-----~-----~--~-----------+-- 20,600 21,400 22,000 

Ohio. _____.__~-----~-_~-----~-~--~-~------------- | . 68,800 59,200 | 64,400 

Oklahoma ____._____~~___-~-~_--~-~-~---+-+-+--~--------- +--+ 34,300 33,600 31,700 

Pennsylvania ______--_-_--------+-=-----------+----- 53,700 | -55,400 52,900 

South Carolina ___________.-_--------~-~+~------------- NA | WwW 17,700 

Tennessee _______.____-_~_~__.-_-~-------~~---------- 21,700 19,700 19,400 

Texas ______________-__---~~----~-+--+--------------+ 39,400 38,800 40,400 

. West Virginia_______--_-_---------------------------- 37,000 38,200 59,800 

Other? ________-_---------~-------~+-----+-------+-. 267,200 158,200 97,200 

Total _.__________~---~---~---~-~-+~------------ 4 5735,000 735,000 744,000 

eeepc ences 
eee 

€Estimate. (Data are incomplete; Bureau of Mines estimate is 15,000 tons or more.) NANotavailable. W Withheld 

to avoid disclosing company proprietary data; included with “Other.” 

1Includes potash feldspar (8% K20 or higher). 

- 2Data are incomplete; included with “Other.” 

SIncludes Kansas, Rhode Island, other States, States indicated by symbol W or footnote 2, exports to foreign 

destinations, and unknown. 
“Data do not add to total shown because of independent rounding. 

- 5Revised to rounded figure. . 

Table 5.—Potash feldspar sold or used by producers in the United States, by use? 

| 1977 | 1978 1979 ] 

: Use Quantity Value Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) (short tons) (thousands) 

Pottery --------- 60,000 $2,384 73,500 $3,158 «77,500 «=Sti«é$4,O79 
Other*___~_-_-_~-- 30,700 1,125 - 17,800 551 16,600 592 

Total _._____ 90,700 8,509 91,300 3,709 94,100 4,671 
ren Se

 

1K 20 content of 8% or higher. 
2Includes glass, enamel, electrical insulators, soap, and abrasives, etc. 

Table 6.—Destination of shipments of potash feldspar sold or used by producers in the 
United States, by State’ 

(Short tons) 
ee 

State 1977 1978 1979 

Illinois, Indiana, Wisconsin ___________------------------ WwW 14,900 15,500 

Maryland, New York, West Virginia_ ____-_---------~-------- 27,300 27,500 29,500 

Massachusetts __ - -_-------------------------------- 1,100 WwW 1,400 

Ohio _________ ~___--__-~_ et ee 12,100 12,100 12,000 

Pennsylvania. _____--___-_----_---------------------- 11,100 12,000 9,000 

Texas _________________ 600 400 Ww 

Other States _______ == ~~~ lll ---------------- 34,600 18,300 18,600 
Mexico.__________________-~-_-------+------------ Ww 1,500 2,900 

Canada ________________~-_-~-_--~-~-~---------~------- 3,800 4,600 5,200 

Other destinations__________________~---------------- 100 __ __ 

Total... -~_-_-_____ + 90,700 91,300 94,100 

nS 

W Withheld to avoid disclosing company proprietary data; included with “Other States.” 

1K 0 content of 8% or higher.
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, | PRICES | | 

Engineering and Mining Journal, Decem- Feldspar prices were quoted by Industrial 
ber 1978 and Mecember 1979, sisted fhe Minerals (London), December 1978 and 

ob Owing prices tor teldspar, per sho > December 1979, as follows (converted from f.o.b. mine or mill, carload lots, bulk, de- “ | ? . : pending on grade: pounds sterling per metric ton to dollars 
| | per short ton, using an exchange rate of 

rR gg) «~=SCO£1.00=US$2.20): | | 

sort O mesh, flotati 21175 2359 $$ 40 mesh’ flotation. __~ F050 oT 00 _1978 1979 | Geo 200 mesh, flotation ___ _$82.75- 44.00 52.80 Cermiceade pedg0. 
"40 mesh, granular ___ __29.00- 30.50 41.00 mesh, hagged ex-store, ee | Co 200 mesh ~-------.  89.50- 43.30 51.80 5 United Kingdom re $103-$112 $130-$140 

: and, millimeters, 
20 mesh, granular ___ 24.50 29.00 ceramic and/or glass grade, , 200 mesh _____ ____ 32.00 41.75 c.i.f. main European port _ 55- 69 68- 84 

| FOREIGN TRADE | | 

In 1978, U.S. exports classified as feld- 10 other countries. _ | 
spar, leucite, and nepheline syenite (but In addition to feldspar and nepheline 

_ presumably all or mostly feldspar) amount- syenite, U.S. imports in 1978 included 1,363 — . 
ed to 10,330 tons valued at $853,161. This tons of aerial propany gpathic in 
was two-thirds greater in tonnage than in ature, that was classified as er miner- 
1977 and twice as much in value. Chief " woe crushed” with a total value of | 
recipients of the exported material were $ US . rts in 1979 of “Oth al Canada, 5456; Mexico, 4%; and Taiwan, ,,US. imports jn 1979 of Other mineral 13%. o remaining 19% was shared J atue of $146,359. Also, there were 1,121 
a ln 197 o. WS countries, fied as felg. ‘0nS.of material with a value of $43,874 

n » U.S. exports classified as feld-  ciocsified as “Other crude natural mineral spar, leucite, and nepheline syenite (but fluxes.” : 
presumably all or mostly feldspar) amount- The tariff schedule in force throughout 
ed to 12,300 tons valued at $1,024,908. Chief 1978-79 for Most Favored Nations provided 
recipients of the exported material were for a 3-1/2% ad valorem duty on ground 
Canada, 48%; Mexico, 32%; and Ecuador, feldspar; imports of unground feldspar were 
5%. The remaining 20% was shared among admitted duty-free. 

Table 7.—U.S. imports for consumption of feldspar 
(Short tons) 

Count 1978 1979 
"y Quantity Value Quantity - Value --—$$ OC eC atity Value 

re il | 1 $1,500 r ~~ ee _— _— , Canada ______~__._~~___ 39 $2,824 9) 400 Mexico __________________________ -- _- 48 4,520 Ground, crushed, or pulverized: 
Germany, Federal Republic of _.._________ (4) 411 ai 3 53 

a _ x 76 11,094 acs 
1Less than 1/2 unit.
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WORLD REVIEW | 

- Czechoslovakia.—A feldspar mine open- way, 47%; Italy, 24%; and France, 16%. 

ed in the Jindrichuv Hradec district. The Nepheline syenite imports were 7 0,000 tons, 

proven reserves at the mine of approximate- mainly from Norway.® Feldspar imports in 

ly 180 million tons are expected to last 70 1978 were 59,900 tons, and nepheline sye- 

years.* | , | nite imports were 79,100 tons. Countries of 

_ France.—Feldspar imports for 1977 were origin and percents supplied were essential- 

19,000 tons and came principally from the ly the same as in 1977.” . - 

Federal Republic of Germany, 63%, and United Kingdom.—Feldspar imports in 

Spain, 21%. In 1976, feldspar imports 1977 totaled 146,000 tons and came princi- 

amounted to almost 12,000 tons and came pally from Norway, 51%; Finland, 24%; and 

mainly from the Federal Republic of Ger- Sweden, 13%. Nepheline syenite imports 

many, 71%, and Spain, 21%. Imports of were 54,300 tons and came from Norway 

nepheline syenite were 76,000 tons in 1977 and Canada.° Feldspar imports in 1978 were 

and 35,000 tons in 1976 and came from 138,600 tons, and nepheline syenite imports 

Norway and Canada.5 a were 46,500 tons. Countries of origin were 

+ Germany, Federal Republic of.—Feld- generally the same as in 1977.° a 

spar production is given in table 6. Three § The Dutch company, Stevin Dredging BV, 

other sources of feldspathic materials inthe carried out a reappraisal of the Durness 

country, not included in the table, are sands feldspar deposit in Northern Scotland but 

(byproduct from kaolin — operations), decided not to go ahead with any exploita- 

feldspar-rich rhyolites, and phonolite, tion. Both geological and market surveys 

which contains feldspathoids. rather than were carried out. A 55,000-ton-per-year op- 

feldspar. Output of pegmatite sands in 1977 eration would probably have been consid- 

was 108,000 tons and phonolite, 132,000 ered viable. However, indications were that 

tons. : | | the probable size of a practical operation 

_ Feldspar imports for 1977 amounted to would only be about 9,000 to 11,000 tons per 

53,600 tons and came principally from Nor-  year."° - : |
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Table 8.—Feldspar: World production by country 

(Short tons) 

- ” Country? phe 1976 / 1977 1978? - “19798 

North America: a - a Do : Oo : 

~ Guatemala ___.__-_-__-_--------- ~  ©92.000 _ 14,408 16,950 15,000 

Mexico _.. 2 _~.__--__~-_~-+-~-+--+- 80,732 © ‘126,005 — ~ 140,604 - 140,000 

United States ____-__---__------ . *739,700 734,000 735,000 27.40,000 

South America: | — ; 

- Argentina _-~-___-___--_-------- 75,204 47,3812 | 51,034 ~ 52,000 

Brazil? ~.-_________-_-__-_-+---= 104,793 118,878 . 118,085 129,000 

Chile_____._~-~--~------------ *907 2,703 995 1,000 

Colombia __ 2 —~___-_-_---i----+- . 38,581 29,220 29,162" 30,000 

Peru__— 2 5 eee 4,409 - 4,663 10,759 9,900 

Uruguay ______~-_----~-~-+-~---+ 1,262. . 1,791. 2,199 | . 3,000 

‘Venezuela ______-___--------- . 72,3820 © 28,682 — 77,451 76,900 

Europe:. : . —_ i ; 

Austria ____________-________- AIO 4018. 3,181 3,000 
‘Finland ____$_§_$_..+__~-_-----~-- | 75,192 79,245 78,628 | 77,000 

France ___ ~~~ +--~--~-~~=------= =: - 207,234 211,644 *209,000 209,000 

Germany, Federal Republic of __ __—-~- 462,944 434,082 425,040 430,000 

Italy. _______-_---------~----- 201,287 235,446 276,771 276,000 

- Norway* ~_____---_----~-=---- 41,546 78,042 78,264 - 78,300 

Poland®____=_ = ~~~ =_~-~--+~--- - 33,000. © . ™44,000_ , 44,000 _ >. 44,000 

- Portugal _______--------------__—-:14,686 16806 18987 —--—-.29,000 
- Romania®_____ _-- » - 2 +--+ 64,000 | 66,000 66,000 — ~ 66,000 

Spain’ 100.271 - 102,760 - ~~ °110,000.~ 99,000 : 
Sweden____________-_--------- _. ,_ 49,824 57,504 °57,000 57,000 
USS.RE ~~ e+ ~~ 310,000 320,000 330,000 840,000 

United Kingdom (china stone)®___ — _ ~~~ 7. 65,000 65,000 55,000 55,000 

Yugoslavia _____~-__--+~-+-=1--=- .., 27,988 61,890 £63,000 ~~ ~—«6 0,000 

Africa: | . - - . . ke 
“Egypt _______-__-------------- 2846 ~ 9.902  -«ge7g.i(‘tS!:SSC8 690 

- Kenya______-_---2.-----.---- |. ——--—*(1,29 2060 1,046 NA 
Madagascar ________-~--------- > .e 1. _  &y : . 4 

" Mozambique® -_________-_----~_--- ‘940 © 1,000 1,000 1,000 

Nigeria® _~___.______+------+---- 2 5,900 5,500 NA . NA 

South Africa, Republic of _.____-.--~ - §0,858 - .. 66,471 _ 57,921 — 58,000 

Zambia ____/_ - ---_-_--~~------ F382. , 917 | 368 , 550 

Asia: ; - So 

Burma ________-__--_--~------ T1884 1,567 2,205 — 2,000 

Hong Kong__ _ _ _--.-_--~-------~- 2,034 3,724 3,480 -3,300 

India__________-________-____ ™60,965 60,307 52,672 50,000 
Japan® _____________~_~_----- 45,434 46,741 ©46,000 45,000 

Korea, Republic of _______--~--~--~- 28,889 54,425 76,280 75,000 

Pakistan _________________--__ T9982 4,077 15,769 13,000 
Philippines_ ___________--_------- 16,799 16,615 18,966 20,000 

Sri Lanka. _________------+----- 3,526 4,055 3,483 3,500 

Thailand _______.____------~--- 13,511 19,422 35,917 35,000 

Turkey _______-~-_-_-----~-~----- 63,714 82,894. 83,004 80,000 

Oceania: Australia __________-~--~-- F4,981 2,069 3,053 2,000 

Total _____-~-_-_--~---~--~---- T3,093,788 3,238,841 3,401,953 73,410,000 
NNO 

Estimate. Preliminary. ‘Revised. NA Not available. 
1In addition to the countries listed, mainland China, Czechoslovakia, Romania, and the Territory of South-West Africa 

(Namibia) produce feldspar, but output is not officially reported and available general information is inadequate for the 

formulation of reliable estimates of output levels. 
2Reported figure. 
3Represent sum of: (1) run-of-mine production for direct sale and (2) salable beneficiated product; total run-of-mine 

production was as follows in short tons: 1976—92,742; 197 7—106,028; 1978—110,000; 1979—(estimate) 110,000. 

‘Described in source as lump feldspar; does not include nepheline syenite as follows in short tons: 197 6—238,768; 1977— 

231,142; 1978—256,035; 1979, not available. 
‘Includes pegmatite. 
6In addition, the following quantities of aplite were produced in short tons: 1976—394,533; 197 7—435,015; 1978— 

421,000; 1979, not available. 
7Data do not add to total shown because of independent rounding. 

TECHNOLOGY 

A patent was granted for sizing and The geology, mining, processing tech- 

desliming several hydraulically mined min- niques, and marketing of several important 

erals including feldspar.! Ore matrix at the nonmetallic minerals, including feldspar, in 

mining site is subjected to water under high North Carolina were discussed; also, de- 
pressure to form a slurry. The slurry goes scriptive information about the producing 

through sizing, dewatering, and desliming companies was given.” 

operations and is then sent to a benefi- Work on recovery of North Carolina min- 

ciation plant for final processing. erals has been carried out by the Minerals
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Research Laboratory. of North Carolina publication = = 
State University in Asheville. Flowsheets Froth flotation has been extensively in- 
for feldspar, spodumene, and mica produc-__ vestigated by the Federal Bureau of Mines 
ing companies and for large phosphate and as a step in the multistage processing of | 
glass ‘sand flotation plants have been devel- _ urban refuse to recover glass suitable for | 
oped and tested. Examples and problems of _ use in making new containers." - | | 
pegmatite flotation are demonstrated in a ee So SS, : 

NEPHELINE SYENITE 

Nepheline syenite is a light-colored rock tons in 1978, and the USSR. where, al- 
that, although resembling medium-grained though production figures are not released, 
granite in texture, contains a significantly the mineral is known to serve the custom- 

_ smaller proportion of quartz and consists ary applications of the glass and ceramics 
principally of nepheline and alkali feld- industries and also asa major source of cell- 
spars, usually in association with minor feed alumina for electrolytic aluminum 
amounts of other minerals. Large quantities plants. s- a oa es 
of: nepheline syenite (after processing to The price range quoted for imported 

| remove contaminants, especially iron- nepheline syenite in Ceramic Industry mag- bearing minerals) are consumed in making azine, January 1979, was from $14.60 to 
glass and ceramics. There is no domestic $120 per ton, and January 1980, from $16 to 
production of nepheline syenite in grades $110 per ton, depending upon grade, purity, suitable for these purposes, and U.S. needs grind, packaging, transportation, quantity 
are wholly supplied by imports. ... sold, and other factors. Industrial Minerals _ In Canada, two firms mine nepheline (London), December 1978 and December 
syenite from the deposit at Blue Mountain, 1979, quoted price ranges as follows (con- 
va meusmin, tide and carnasienal verted from Canadian dollars and pounds Minerals & Chemica rp. (Canada) Ltd. ling ¢ . tad ne 
(IMC). Canadian production in 1978, the last foe per metric to n to dollars per short 
year for which an estimate is available, © ~~ ae : 

| totaled approximately 638,000 tons valued _ oe 
at $13.1 million. This represented a 1% | oo 1978 = 1979 —=g, 
increase in tonnage and a 9% increase in Goa... a a | 
value compared with that of 1977. Glass grade, 30 mesh; bulk oe | In 1979, IMC announced a $5. million | Rereyztruck lots, pera $19-g22 
project to modernize and expand its crush- Ceramic grade, 200 mesh, 
ing capacity and existing mill circuitry. | bagged, 10-ton lots,per NA 36. 40 
Completion of the work was scheduled for Norwegian. | 
late 1980, with production capacity ex- Glass grade, 32 mesh (Tyler), 
pected to increase about 50%.** Indusmin, ‘main European port____ $52$58 ~=——tiéi: 
Ltd., planned to spend $1.3 million in 1979 Cerpunic grade, 325 mesh | oo . . er), bagged, per short : on an expansion (removing a bottleneck at ton, c.i.f. main European 
the tertiary crushing and primary milling port_—_—_--______- 79 98 
stages of the operation).*¢ NA Not available. 

A journal article discussed the deposit at 
Blue Mountain, Ontario, including the two In March 1978 and March 1979, the 
producers, processing, markets, and market American Paint & Coatings Journal quoted 
areas. 17 paint-grade nepheline syenite in 50-pound 

Other than Canada, only two countries bags, carload lots, f.o.b. Ontario, at $42.20 to 
are known to produce significant quantities $61.50 per ton. 
of nepheline syenite—Norway with 256,000



| _. FELDSPAR, NEPHELINE SYENITE, AND APLITE $25 

a Table 9.—U.S. imports for consumption of nepheline syenite == 
. . : a Crude oo ae Ground : . 

. Year - Quantity = — Value © '. Quantity Value . . . a! a ~ (short tons) — (thousands) (short tons) (thousands) 

1977 - 860 $17 501,696 - $9,118 1978 LT . 178 er | 547,845 © 10,442 1979 ___ 2,260 88 533,700 _ 10,818 

- oo APLITE Bo | 

_ Aplite is another rock of granitic texture commonly quoted in trade journals, but the containing quartz mixed with varying pro- product traditionally commands a some- | portions of soda or lime-soda feldspar; it is what lower per-ton price than feldspar. . usually not suitable for use in ceramics but, —————_——_ oO a 
if sufficiently low in iron,: finds ready Physical scientist, Section of Nonmetallic Minerals. - tance in th ufact of glass Sutton, K. D. Bottles by the Billions Through Automa- acceprance In the manufacture of glass, tion. Ceram. Ind., v. 111, No. 5, November 1978, pp. 18-21. especially container glass. Japan, with an “Kramer, L. Bottle Maker Cate Costs, Pollution With annual production of 400,000 to 500,000 Old Glass. Washington Post, July 2, 1978, pp. ,E4, tons, is the world’s foremost producer of al Noten a! Minerals 1978 poner News & Miner- aplite. - a a Sorrench Jodustrial Mineral Imports, 1976-77. No. . | . . oe yro- 182,September 1978,p.67.° i oo, Aplite of glassmaking quality was pro- *Dickson, T. Industrial Minerals of West Germany. Ind. duced in the United States in 1978 only Miner. (London), No. 181, August 1978, pp.16-17,24.. 1) En Hit | ions in ‘( Industrial Minerals (London). West German Industrial from two open pit operations in central |, Indu Imports, 1977-78. No. 142, July 1979, p76. V The Feld Co ed apl | 
irginia. ; ok ‘per Vorp. oe ap aa Ue 1977 Mineral Imports. No. 127, April 1978, p. near Montpelier, Hanover County, and | / eee | . treated the material by wet-grinding, classi- ,, ——.U.K. 1978 Mineral Imports. No. 139, April 1979, p. | 

fication, and spiraling to remove biotite, '°--.Durness In and Out. No. 134, November 1978, p. ; . ° : ° ‘ : ; : . . . 14. / : i fy os ilmenite, and rutile, followed by dewater-  * 11Timberlake, R. C., and U: K. Custred (assigned to the ing, drying, and. high-intensity ; magnetic American Cyanamid Co.). Process for Sizing an Desliming separation to eliminate iron-bearing miner- of gre Peirix US. Pat. Ree Rey 2h, be cts USA. . : oe a Te , “tarben, P. The Spruce Pine Mining rict, U.S.A. : als. IMC Chemical Group, Inc., operated an nq aatbe! (London), No. 182, September 1978, pp. 23-27, : aplite mine near Piney River, N elson Coun- quaradeker. A H, Flotation of Feldspar, Spodumene, * : , . artz, an ica From Pegmatites in No olina, ty. The ferruginous material from this dry- USA Eremetall, Band 30, tet io December 1977, pp’ : ground ore is removed by a high-intensity 566-572, English text. Oo ; oe _ ““Heginbotham, J. H. Recovering Glass From Urban ‘ magnetic process. — - cher Refuse By Froth Flotation. BuMines RI 8927, 1978, 21 pp _ Domestic output in 1978 was 12% higher **Ceramic Industry. IMC Plans $5 Million Expansion of in tonnage than the previous year. In 1979, Nepheline Syenite Facility. V. 113, No. 2, August 1979, p. 
domestic output was 5% less in tonnage 1SIndustrial Minerals (London). Indusmin’s Expansions. than in 1978. Specific annual data on aplite No. 140, May 1979, Pp. 10. 5 ind | ath : arden, FP. Nepheline Syenite; Indusmin an e Pp roduction, sales, . and value are not re- Markets. Ind. Miner. (London), No. 144, September 1979, leased for publication. Aplite prices are not pp. 71-77.
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By Frederick J. Schottman! : 

Production of ferroalloys in the United nantly in alloy steels increased in both 1978 
States increased in 1979 after declining and 1979. 
each year from 1973 through 1978. Prices Exports of ferroalloys rose significantly in 

| were generally higher in 1978 and 1979 1978 and 1979 but remained small compar- 
| owing to higher production costs and ed with imports. Imports increased by about 

stronger markets. a fifth in 1978 but only slightly in 1979. 
Consumption of the bulk ferroalloys of Legislation and Government Pro- | 

silicon and manganese increased in 1978 grams.—Eight ferroalloys were included in 
and weakened in 1979 as total steel and cast Government stockpiles. There were no 
iron production fell late in the year. Con- changes in the inventories held during 1978 | 
sumption of most ferroalloys used predomi- and 1979. 

Table 1.—Ferroalloys produced and shipped from furnaces in the United States! 

1978 1979 

G loment G va OG lement CG Toss element Toss TOSS element Gross 
weight con- weight (glue weight _con- weight - (glue 
(short tained (short sands) (short tained (short sands) 

. tons) (average tons) tons) (average tons) 
percent) percent) . . 

Ferromanganese*_______ _ 272,530 81 318,123 $145,327 317,102 80 330,487 $180,828 Silicomanganese________ _ 141,929 66 152,696 48,696 165,049 66 166,933 69,164 Ferrosilicon? __________ 819,698 61 835,344 487,269 857,099 60 853,196 516,332 —— ee OE NO OY 888,196 516,332 88——0—00©0aaaaoaaoaas>sw00$—$qO099naRR9a9n3sSDS 
Chromium alloys: 

Ferrochromium: 
High-carbon _____ 160,619 63 174,105 75,128 —§ 212,935 62 193,657 106,570 Low-carbon ______ 15,082 69 20,325 21,401 34,034 69 35,991 43,457 Ferrochromium-silicon _ 23,710 36 31,831 17,000 25,898 36 36,009 23,166 Other alloys‘________ 19,241 60 19,9438 32,975 21,745 61 22,568 52,625 —— ee ei OD 82,008 52,625 

. Total _______ 218,652 60 246,204 146,504 294,612 60 288,225 5225,817 Ferrocolumbium________ _ 1,205 65 1,468 19,565 749 66 766 17,464 Ferrophosphorus ______ __ 90,074 24 83,682 11,173 87,322 22 78,355 11,760 Other®_____._________ 121,929 XX 146,801 223,289 153,124 XX 153,005 296,266 ——— CA 108,005 296,266 oe 
Grand total. ________ 1,666,017 XX 1,784,318 1,081,823 1,875,057 XX 1,870,967 1,317,631 see 

ENO 
XX Not applicable. 
Does not include alloys consumed in the making of other ferroalloys. 
Includes fused-salt electrolytic low-carbon ferromanganese (massive manganese). 
5Includes silicon metal and miscellaneous silicon alloys. 

“Includes chromium briquets; exothermic chromium additives, other miscellaneous chromium alloys, and chromium metal. 

“Data do not add to total shown because of independent rounding. 
‘Includes ferroaluminum, ferroboron and other complex boron additive alloys, ferromolybdenum, ferronickel, ferrotitanium, ferrotungsten, ferrovanadium, ferrozirconium, spiegeleisen, silvery iron, and other miscellaneous alloys. 

327
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Table 2.—Producers of ferroalloys in the United States in 1978-79 

Producer Plant location Products?! Type of furnace 

. Alabama Alloy Co., Inc __-------- Bessemer, Ala_————--—~- FeSi _______- _ Electric. | 

Aluminum Co. of America, Addy, Wash ~ .___----—- Si, FeSi_ _ --—-- Do. 

A N orthwest Alloys: Inc. Mobile. Al SiM . Do 

utlan Manganese Corp —-—---~---- obile, Ala _____---~-~- iMn _————--~- . 

AMAX Inc., Langeloth, Pa ____----- FeMo_————--- Metallothermic. \ 

Climax Molybdenum Co. Div. 
| \ 

Cet ronbi-Berylco Industries, In a | 
awecki- co Industries, Inc.: 
National Metallurgical Div ____ Springfield, Oreg _ — -—--- Si______---- Electric. 

Penn Rare Metals Div _——--—~- Revere, Pa_____~-_---- FeCb _____--- Metallothermic. 

Chromasco Lid., Woodstock, Tenn_ — — — — - - FeCr, FeSi___._ _ Electric. | 

Chromium Mining & Smelting 
Corp. Div. ; . 

| 

Engelhard Minerals & Chemicals Corp., § Strasburg, Va__-—----—- FeV _______-_- Metallothermic. 

inerals and Chemicals Div. 

Foote Mineral Co., | Cambridge, Ohio ______-— ) - FeSi, FeV, , 

Ferroalloys Div. -€ Graham, W. Va_-—--—---- silvery pig Electric. . 

| a Co Keokuk, Iowa ____----- iron, other.” 

anna Mining Co., The: . . 

Hanna Nickel Smelting Co_._--- Riddle, ' Ores = gt TT TT ReMi, Fesi— _eee Do. 

jlicon Div ~_______-----~-~- enatchee, Wash —_———-—— i, FeSi_____-- 0. 

Interlake, Inc., { Beverly, Ohio _____-~--- FeCr, FeCrSi, Si, Do. 

Globe Metallurgical Div. Selma, Ala_.___------- FeSi, SiMn. 

International Minerals & Chemical Bridgeport, Ala ~~ -- FeSi _____--- Do. 

Corp. Industry y Group, { Kimball, Tenn_ ———~-~--~- 

oys Div. 
Macalloy Inc ___------------- Charleston, S.C ___~---~-~- FeCr, FeCrSi _ ~~ Do. 

Metallurg, Inc., Newfield, N.J _.------- FeAl, FeB, FeCb, Metallothermic. 

Shieldalloy Corp. . FeTi, FeV, 
other. 

Montgomery, Ala~—_—-—-~—- FeB, FeMn, . 

Ohio Ferro-Alloys Corp _ -__------ Philo, Ohio. _____--~--- FeSi, Si, Electric. _ 

Powhatan Point, Ohio — — — — SiMn. 

Pennzoil Co. Sahuarita, Ariz __ ~~ —-—- FeMo_ _————-—- Metallothermic. 

LV rp. 
Newton Falls, Ohio_ — ~~ —~ FeAl, FeB, FeCb, 

Pesses Co., The _. _ ------------ ‘Solon, Ohio ___------- FeMo, FeNi, Electric and 

Pulaski, Pa_____.----- FeTi, FeV, metallothermic. 

Fort Worth, Tex.__._._.__._ )  FeW, other.” 

Reactive Metals and Alloys Corp — ——- West Pittsburg, Pa _-——-—- FeTi, other? ___— Electric. 

Reading Alloys, Inc _____-~—------ Robesonia, Pa____---—-- FeCb, FeV __——- Metallothermic. 

Reynolds Metals Co -___---_-__- Sheffield, Ala ____-_-~-~- Si_--__----- Electric. 

. Satra Corp., Steubenville, Ohio _———-—-— FeCr, FeCrSi, Do. 

Satralloy, Inc. Div. . FeMn, FeSi. 

SEDEMA S.A. Kingwood, W. Va_——---- FeMn_______- _ Fused salt 

Chemetals Corp. 
electrolytic. 

SKW Alloys, Inc ___----------- { Calvert City, Ky- ~ eee FeMn, FeSi, Electric. 

Niagara Falls, N.Y _—_—-- SiMn. 

South African Manganese Amcor, Ltd. Rockwood, Tenn ———--—--~- FeMn, SiMn, Do. 

ane Electric Furnace Co. 1. 

Teledyne, Ine., Teledyne Wah Chang, Albany, Oreg __—------ FeCb ____---- Metallothermic. — 

any Div. 
Alloy, W. Va___---~---- FeB, FeCr, 
Ashtabula, Ohio __—~-—~—-- FeCrSi, FeMn 

Union Carbide Corp., Marietta, Ohio ___—-—-—-- FeSi, FeV ‘Electric. 

Metals Div. Niagara Falls, N.Y __—--—- FeW, Si, 
Portland, Oreg ___-~---- SiMn, 
Sheffield, Ala __.____-~ other.” 

Union Oil Co. of California, Washington, Pa____-_-- FeB, FeMo, Electric and 

F Molycorp, Inc. 
FeW. metallothermic. 

- Ferrophosphorus: 
. 

Electro-Phos Corp __._._------._ Pierce, Fla____--~---- FeP_______--_ Electric. 

FMC Corp., Pocatello, Idaho_ — —— ~~ ~~ FeP________- Do. 

Industrial Chemical Div. 
Mobil Oil Corp., ; Nichols, Fla ___—~~---~--— FeP________- Do. 

Mobil Chemical Co. Div. 
Monsanto Co., { eae renaho 227 } FeP_______-—- Do. 

Monsanto Industrial Chemicals Soda Springs, Idaho _ ~~ ~~ 

Occidental Petroleum Corp., Columbia, Tenn______-_ FeP___-_---- Do. 
Hooker Chemical Div., 
Hooker Chemicals & Plastics 

rp. 
Stauffer Chemical Co., Mt. Pleasant, Tenn —_ ~~ —~— 

Industrial Chemical Div. Silver Row, Mont - ~aa ee FeP_________ Do. 

arpon Springs, Fla _ ~~ -—- 

Sr 
nn 

1FeAl, ferroaluminum; FeB, ferroboron; FeCb, ferrocolumbium; FeCr, ferrochromium; FeCrSi, ferrochromium-silicon; 

FeMn, ferromanganese; FeMo, ferromolybdenum; FeNi, ferronickel; FeP, ferrophosphorus; FeSi, ferrosilicon; FeTi, 

ferrotitanium; FeV, ferrovanadium; FeW, ferrotungsten, Si, silicon metal; SiMn, silicomanganese. 

2Includes specialty silicon alloys, zirconium alloys, and miscellaneous ferroalloys. 

3Ceased operation in 1978.
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| _. DOMESTIC PRODUCTION oe 

After declining each year since 1972, total business in 1979 when it sold its remaining 
domestic production of ferroalloys reached ferroalloy plants. Siiddeutsche Kalkstick- 
a low in 1978 but increased in 1979. Produc- _stoff-Werke A.G. (SKW Trostberg), a com- 
tion and shipments of most ferroalloys in- pany in the Federal Republic of Germany 
creased in 1979. Chromium alloy producers with ferroalloy plants in Germany and 
in particular benefited from a strong mar- Canada, bought the Airco plants at Calvert 
ket and increased production by 35% in City, Ky., and at Niagara Falls, N.Y. The 
1979. The Ferroalloys Association reported plant at Charleston, S.C., was purchased by 
that its members used 8.5 billion and 9.9 Macalloy Inc., a new company. In 1978, © 
billion kilowatt-hours of electric energy in Kawecki Berylco Industries, Inc., was merg- 

, 1978 and 1979, respectively. ed into Cabot Corp., and the Chemetals 
Ownership of several ferroalloy producers Division of Diamond Shamrock Corp. was 

| changed in 1978 and 1979. In 1978, Airco, purchased by SEDEMA S.A. of Belgium. In 
Inc., was purchased by BOC International, 1979, South African Manganese Amcor Ltd. 
Ltd. The Theodore (Mobile), Ala., ferroman- (SAMANCOR) purchased the Roane Elec- 
ganese plant owned by Airco was shutdown _ tric Furnace Co. plant at Rockwood, Tenn., 
in 1978 and sold in 1979 to Minera Autlan from Engelhard Minerals & Chemicals 
S.A., a Mexican producer of manganese ore Corp. | | 
and ferroalloys. Airco left the ferroalloys 

Table 3.—Consumption by end use of ferroalloys as additives 
in the United States! 

(Short tons of alloys) . 

End use FeMn SiMn FeSi FeTi FeP FeB . 

1978 
Steel: 

Carbon__..__________._____.__ 786,041 94,444 185,742 601 15,266 733 
Stainless and heat-resisting _________ 17,259 7,527 247,010 1,960 6 23 
Other alloy ___________-_--_--_ _ 169,729 38,977  2100,025 747 1,854 547 
Tool _______________-_---_--_ 889 63 23.441 Ww  _ Ww 

Unspecified ---—---—----------___ 898 2,608 19,2900 
Total steel? _.______________ 974,811 143,614 ~—- 305,508 3,308 16,626 1,303 

Castirons _____§________________ 23,972 16,365 418,470 144 7,460 9 
Superalloys ________________~__-__ 476 WwW 493 52 WwW 25 
Alloys (excluding alloy steels and 

superalloys). ___._§__._____._~____- _ 16,411 2,598 70,105 207 82 101 
Miscellaneous and unspecified_ __________ 2,223 1,731 52,855 9 3,355 3 

Total _.____________.__-~__ 1,017,898 164,308 847,431 3,720 27,523 1,441 
Percent of 1977 _._._._________ 111 111 107 101 76 118 

1979 
Steel: 

Carbon. _______________~-_-__ 757,127 95,190 136,471 527 14,945 966 
Stainless and heat-resisting _________ 18,705 8,358 258,962 2,202 (*) 46 . 
Other alloy _________-___~-~_-_- 186,528 44,7383  7105,453 925 2,180 420 
Tool _.-_-_____~-__~_-~-~-~---~- 991 46 23,519 (*) (*) W 
Unspecified___~___._____-_--_---- 1,192 3,179 20,993 5 10 _- 

Total steel? _-__-____________ 964,543 151,506 325,398 3,659 17,135 1,482 
Castirons _____._______~_~--__--_- 21,494 15,716 328,830 120 8,405 WwW 
Superalloys <= ~~ ono 483 _- 458 98 -- 30 
Alloys (excluding alloy steels and 

superalloys). ._._________~_-__-__ 16,303 2,386 77,237 196 126 80 
Miscellaneous and unspecified_ _______~-~ 2,265 2,293 61,275 3 2,242 137 

Total __._______________-__ 1,005,088 171,901 793,198 4,076 27,908 1,679 
_ Percent of 1978 _____._________ 99 105 94 110 101 117 

W Withheld to avoid disclosing company proprietary data; included in “Miscellaneous and unspecified.”’ 
1FeMn, ferromanganese including spiegeleisen and manganese metal; SiMn, silicomanganese; FeSi, ferrosilicon 

including silicon metal, silvery pig iron, and inoculant alloys; FeTi, ferrotitanium; FeP, ferrophosphorus including other 
phosphorus materials; FeB, ferroboron including other boron materials. 

2Part included in “Unspecified.” 
3Except for data withheld. 
“Included in “Unspecified.”
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ae CONSUMPTION AND USES ; 

Consumption of most ferroalloys increas- | Consumption of ferrochromium and fer- 
.ed along with steel production in 1978 and ronickel, which are used predominantly in ! 

_ 1979. However, demand weakened in late alloy steels and especially in stainless 

1979, when steel and cast iron production _ steels, rose in both 1978 and 1979. . 

was declining. oo | - Despite strong demand for molybdenum, 

Consumption of manganese and silicon consumption of ferromolybdenum increased . 

ferroalloys, which are used in many grades _ only slightly because of limited supplies. 
of steel and cast iron, followed the general Consumption of ferrovanadium and ferroco- 
trend of total steel. production, which in- lumbium increased with higher production 

_ereased in 1978 and was little changed in of high-strength low-alloy steels. Because of 
1979. However, a significant weakening in the shortage of molybdenum, users were | 

the market ‘for cast iron, which. is the encouraged to substitute vanadium- or | 

largest end use for silicon ferroalloys, re- columbium-bearing grades of steel when : 
sulted in a 6% drop in total silicon ferroal- practical. 
loy consumption between 1978 and 1979. | | 

| Table 4.—Consumption by end use of ferroalloys as alloying elements | 
oo ee i in the United States’ | oe 

| _ (Short tons of contained elements) . 

End use . FeCr FeMo #£FeW. FeV FeCb FeNi 

1978 oo Co 
Steel: : . . 

Carbon _____________- ee 4,576 113 _. 1,020 | 692 _ 
Stainless and heat-resisting _____________. —~— 201,318 582 55 32 403 25,676 
Other alloy__-________________-_--_--_ 59,122 1,072 “54 73946 1,141 4,436 
Tool _._________-_-_-_------------- 4,199 455 257 858 2 ) 
Unspecified. ________----------------- WwW WwW a W 8° Le 

| Total steel? __§ _____________________ 269,215 2,222 366 5,856 2,241 30,112 
Cast irons __-_______~_____~______ ee 9,943 1,476 (°) 58 __ 237 
Superalloys____._____-____-_--_------+--~--+- 11,010 157 14 22 573 591 
Alloys (excluding alloy steels and : 

superalloys). __§__$_ _____________~_-------_- 5,566 497 35 211 30 2,282 
Miscellaneous and unspecified_ ______$_/§______-__-_--~ 2,242 92 1 50 3 50 

Total __-_____ = 297,976 4,444 416 =-5,997 «2,847. 838,272 
--- Percent.of 1977_________-__-_~-_------ 111 105 88 128 130 =: 105 

i 1979 ~ 

Carbon _____________--__-~-_------- 4,607 97 — 1,096 7138 
Stainless and heat-resisting _____.__21_____~— 222,759 643 — 64 45 414 ~— 31,710 
Otheralloy_______._________=________ 62,243 —:1,100 67 3,982 1,129 4,680 
Tool _-._____-______ ee 3,434 391 227 852 4 (°) 
Unspecified. $$ 5-5» 5 eee W W (3) Ww 6 a 

- Total steel# _______________________ 298,043 2,281 358 5,925 2,262 36,390 
Cast irons _._____§___ 2 ~~ 9,777 1,369 __ 62 __ 263 
Superalloys. _-__._-_---__-_----_--_------ 12,510 198 25 -- 16 888 ° 743 
Alloys (excluding alloy steels and . 

superalloys). .__________-_-__-~-_-_--_--~- 6,026 526 7 210 16 2,580 
- Miscellaneous and unspecified_ __-____~_____+----- 2,177 106 2 55 | 3 me 

Total__-_________________________ 328,588 4,40 392 6,068 3,169 39,977 
Percent of 1978_____________________ 109 100 94 101 111 120 

W Withheld to avoid disclosing company proprietary data; included in “Miscellaneous and unspecified.” 
1FeCr, ferrochromium including other chromium ferroalloys and chromium metal; FeMo, ferromolybdenum including 

calcium molybdate; FeW, ferrotungsten including melting base self-reducing tungsten; FeV, ferrovanadium including 
other vanadium-carbon-iron ferroalloys; FeCb, ferrocolumbium including nickel columbium; FeNi ferronickel. 

2Part included in “Miscellaneous and unspecified.” 
3Included with “Other alloy.” 
*With minor exceptions as denoted by W and footnote 2 where applicable. 
5Less than 1/2 unit. 
®Part included in “Unspecified.” 
7Included in “Unspecified.”
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Table 5.—Stocks of ferroalloys held by producers and consumers | 
in the United States at yearend : : 

. . (Short tons) 

. . Producer Consumer Total 
—— 1978 1979 1978 1979 1978 1979 

(gross (gross (gross (gross (gross (gross weight) weight) weight) weight) weight) weight) 

. Manganese ferroalloys! _.-______ 84,866 61,023 200,486 193,967 285,352 - 254,990 Silicon alloys? _._-.___________ 115,464 116,404 65,443 55,129 180,907 171,533 Ferrochromium®____§ == 47,887 48,861 81,761 58,314 129,648 107,175 Ferroboron* __..______ 115 WwW 355 402 . 470. 402 Ferrophosphorus®>.-§ _-_§ = | 62,625 67,042 4,642 3,964 67,267 71,006 Ferrotitanium ~_______________ WwW W 855 595 855 595 
LL repens nines Total -__~_______________ 310,957 __ 293,380 353,542 ——«312,.371 «664,499 _—=«G05,701 $$ 00d, 042 312,871 664,499 605,701 

1978 1979 1978 1979 1978 1979 
(con- (con- (con- (con- (con- '  (con- 

tained tained tained tained tained tained element) element) element) element) element) element) $e ment _erement) element) 
_ Ferrocolumbium®_~- == | 156 151 472, 662 628 813 Ferromolybdenum’?________ | 242 310 932 936 1,174 1,246 Ferronickel_______________ ~--- Ww Ww 5,575 2,467 5,575 2,467 Ferrotungsten® __-____§_ W WwW 140 15 140 15 Ferrovanadium®_____________ 838 1,062 900 879 1,738 1,941 $B KT 

Total -- 2-2 1,236: 1,523 8,019 5,019 9,255 6,542 
em aes; 

W Withheld to avoid disclosing company proprietary data.. _ _ Includes ferromanganese, silicomanganese, and manganese metal. 
2Includes ferrosilicon, miscellaneous silicon alloys, and silicon metal. 
Includes other chromium alloys and chromium metal. 
“Consumer totals include other boron materials. | 

_ 5Consumer totals include other phosphorus materials. 
®Consumer totals include nickel columbium. 
*7Consumer totals include calcium molybdate. 
®Consumer totals include melting base self-reducing tungsten. 
*Includes other vanadium-iron-carbon ferroalloys. . 

| : PRICES Oo | 

Prices for most ferroalloys increased in mium imports. 
1978 and 1979, pushed up by higher produc- Molybdenum was in short supply in tion costs. In general, price increases were both 1978 and 1979, and prices for fer- larger in 1979 than in 1978 because of a romolybdenum increased by two-thirds. Mo- stronger market due to higher world steel lybdenum was on allocation to consum- production. However, several alloys did not ers, and free market dealer prices for follow the general trend. ferromolybdenum were over four times pro- Prices for ferrochromium were depressed ducer prices in mid-1979. | : in 1978 by the availability of low-cost im- The supply of nickel products was ample ported alloys. Late in 1978 and in 1979, in 197 8, and prices declined while producers prices rose because of stronger demand, reduced output and stocks. With higher higher production costs, and a special duty demand and lower stocks in 197 9, prices imposed on low-cost high-carbon ferrochro- increased rapidly.
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} Alloy . | End of year price’ — 

| : | 1978 1979, 

Charge chromium (66% to 70%)_-_-----------_--~-=~----------- $0.41 $0.46 

Low-carbon ferrochromium, 0.02% maximum carbon (“Simplex”) ____-----—-- 80 .90 

Standard 78% ferromanganese, per long ton of alloy __-_---—-~---------- 440.00 490.00 | 

Ferromolybdenum, lump ___ ~~ -----~---~-------------------7-- 6.38 8.40 . 

Ferronickel ________-_----------------------
---------7-7-7-77-> . 1.88 — 2.95 

Ferrosilicon, 50% ~_-_------------------------------7-
7-7-777 305 42 

Ferrosilicon, 75% Woe == = --- = -------- . .38925 A625 

*Per pound contained, except as noted otherwise. If range of prices was quoted, the lowest price is shown. . 

Source: Metals Week. OO ; a . 

FOREIGN TRADE , | 

_ Exports of ferroalloys increased signifi- ganese, ferrosilicon, and ferrophosphorus. | 

| cantly in both 1978 and 197 9, more than Despite the increase, however, exports in 

doubling in quantity and value between 1979, on a gross weight basis, were about 

1977 and 1979. In that period, there were one-twelfth of imports. , : 

large increases in exports of ferroman- me 7 

Table 6.—U.S. exports of ferroalloys | 

1977 _ 1978 1979 

Alloy ‘Quantity Value Quantity Value Quantity Value 

(short. (thou- © (short . (thou- (short (thou- 

tons) sands) tons) sands) tons) - sands) 

, Ferrocerium and alloys ___- 260 $1,043 19 $214 42 ~ ~—«-« $278 
Ferrochromium_ _— — ~~ ——-—- 12,472 7,268 19,397 10,727 14,762 14,558 

Ferromanganese _ — — — ——-—-— 6,051 3,391 9,433 4,769 25,344 19,252 

Silicomanganese __—_— ~~ -- GQ (*) 4,782 1,568 5,243 2,627 

Ferromolybdenum _ — ~~ — —- 798 4,863 733 6,721 840 10,029 

Ferrophosphorus _ — — — — —-- 2,381 297 4,168 696 37,292 3,678 

Ferrosilicon ___--——-~-—-~-- 10,548 6,035 11,900 7,871 22,357 14,740 

Ferrotungsten__ __—_—--- 2 31 (7) ) (7) (7) 

Ferrovanadium _———————-— 658 4,954 1,309 9,986 879 7,881 

Ferroalloys, n.e.c — __——-——~ 7,982 8,558 13,937 9,356 6,441 12,616 

Spiegeleisen __ ____-—--- 40 13 — _- _— _— 

Total? _=§_» _-§_____- 41,192 36,453 _- 65,678 51,908 113,200 85,655 

1Not recorded separately prior to 1978. | OS 

2Included with ferroalloys, n.e.c. after 1977. 
3Data may not add to totals shown because of independent rounding.
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: Table 7.—U.S. imports for consumption of ferroalloys and ferroalloy metals 
: | a 1978 ) 1979 

Gross Gross , Allo : Content Value . Content Value y Vaught (short (thou- ent (short (thou- | tons) tons) sands) tons) tons) sands) 

Manganese alloys: | | Ferromanganese containing less than 
1% carbon _-______________ 8,645 3,165 $2,842 2,238 1,955 $1,998 Ferromanganese containing over 1% 
and less than 4% carbon_____ 31,867 25,957 14,610 52,538 42,588 30,249 | Ferromanganese containing 4% or 
morecarbon___________ 644,886 502,074 160,393 766,437 594,192 224,596 Ferrosilicon-manganese (Mn content) __ 94,644 63,194 26,453 94,671 62,608 34,756 TT 0 84,756 . Total manganese alloys________ 715,042 594,390 204,298 915,884 701,343 291,599 

Ferrosilicon: a 
8% -30% silicon ~._- = 4,915 728 596 4,491 666 575 30%-60% silicon, over 2% magnesium_ - (4) (2) (7) 12,127 5,768 7,169 30%-60% silicon, nec.) | 45,598 21,826. 16,113 ~=—=—-:14,350 7,298 7,137 60%-80% silicon._________ 84,687 63,007 32,992 82,122 60,352 42,540 80%-90% silicon._____________ 291 241 © 90 463 389 200 Over 90% silicon.-____________ 129 120 90 _- 8 -- 

_ Total ferrosilicon? _ ~-- 2-H 135,620 85,922 - 49,881 ‘113,558 74,473 57,621 , . 

aS Chromium alloys: 
. . Ferrochromium containing 3% or more . 4 carbon. --- 310,941 171,113 99,274: 221,831 121,838 94,337 Ferrochromium containing less than 

3% carbon______ = ~ 16,043 11,189 - 14,259 - 20,631 14,120 | 22,954 Ferrosilicon-chromium__________ 551 110 -51 42 3 21 
Total chromium alloys_________ 327,535 182,412. 113,584 242,504 135,961 116,612 Ferronickel________-~_____ 74,860 (3) 74,724 | 62,593 18,776 91,340 | 

Other ferroalloys: 
; Ferrocerium and other cerium alloys _ 65 (3) 641 62 (3) 680 Ferromolybdenum ________ 182 131 1,499 - 31 23 636 Ferrophosphorus _____________ __ —_ —_ 6 (3) 8 Ferrotitanium and ferrosilicon . . . titanium —~_________ ~ 8638 (3) 1,415 964 (3) 2,702 Ferrotungsten and ferrosilicon . tungsten __-_____2__ 361 287 5,206 368 285 5,228 Ferrovanadium ___ ~~ LL 565 391 4,086 737 517 5,967 Ferrozirconium __-_______ 1,129 471 943 2,013 (7) 2,046 Ferroalloys,nec# 3 =§ =, 3,275 (3) 17,959 4,477 (3) 26,067 

Total other ferroalloys.________, 6,440 XX 31,749. 8,658 XX 43,334 —_—_—0—0—~oODoOoDoeeeeeeeee ew Total ferroalloys? _________ 1,319,496 XX 474,238 1,343,192 XX 600,506 
Metals: 

Manganese_______________ 9,113 (3) 7,857 6,683 (3) 5,545 Silicon (96%-99% silicon) ________ 28,732 (3) 19,325 19,936 (3) 16,833 Silicon (99%-99.7% silicon) _______ 6,239 6,174 4,786 7,050 6,987 6,646 Chromium ________________ 3,618 (3) 16,650 3,661 (3) 19,889 oo Y= 889 Total ferroalloy metals ________ 47,697 XX 48,618 37,330 XX 48,913 ———_————_—_— AA 48,918 
Grand total_____________ 1,367,193 XX 522,856 1,380,522 XX 649,419 

XX Not applicable. | 2Prior to 1979, magnesium ferrosilicon was included in the class for ferrosilicon with 30%-60% silicon. Data may not add to totals shown because of independent rounding. 3Not recorded. 
“Principally ferrocolumbium. 

Total imports of ferroalloys, on a gross 1978 but declined in 1979. Higher demand weight basis, increased by 20% between and prices for those alloys in major steel- 1977 and 1978, but only slightly between raking nts te made the US. market 1978 and 1979. Imports of manganese fer- “SS 4ttractive to exp ners. 1180, a specia i tinued to ; their dom; duty on low-priced high-carbon ferrochro- roal’oys continued to increase their domi- mium raised the import price of that alloy nance of the U.S. market. Imports of ferro- in 1979. 
Silicon and ferrochromium increased in The major source of imported ferroalloys |



334 MINERALS YEARBOOK, 1978-79 

was the Republic of South Africa which carbon ferromanganese and 3.36% on the 

supplied about two-fifths of the total ton- other alloys) were imposed. In a similar 

nage. Europe supplied about a third and investigation, the Department made a pre- 

- eountries of the Western Hemisphere sup- liminary finding that Brazil was subsidizing 

plied about a sixth. of. the total. Major the export of four ferroalloys. | . 

exporting countries included France, Nor- .. The Department of the Treasury deter- 

way, Yugoslavia, Canada, and Brazil. . mined in a dumping case that SKW Canada, 

In 1978, the International Trade Commis- Ltd., was selling silicon metal in the United 

sion found that the domestic ferrochro- States at less than fair value based on 

-- mium industry was being” seriously injured production costs. No additional duties were 

by imports and recommended a temporary imposed, however, because the Internation- 

| extra duty on high-carbon ferrochromium. al Trade Commission decided that the im- 

The President ordered an extra 4-cent-per- ports had not harmed and did not threaten 

pound duty to be collected on imports of the domestic industry. OO 

high-carbon ferrochromium valued at less §_Inearly 1978, the Administration rejected 

| than 38 cents per pound of contained chro- a request from domestic producers that 

| | mium  ~— re high-carbon ferromanganese, -silicoman- 

The Department of the Treasury deter- ganese, and 60% to 80% ferrosilicon be 

mined in late 1979 that Spain was subsidiz- removed from the list of items allowed duty- 

ing exports of high- and medium-carbon free entry to the United States under the 

ferromanganese, ~ ‘silicomatiganese, high- Generalized System of Preferences (GSP).A | 

carbon ferrochromium, and 60% to 80% request from Yugoslavia that one grade of 

ferrosilicon. Countervailing duties equal to silicon metal be added to the GSP list was 7 

the subsidies (2.4% ad valorem on medium- also rejected. © ae 

WORLD REVIEW | 

Brazil.—Brazilian production and capaci- Investment Co., S.A., plans to build a 33,000- 

| ty for ferroalloys continued to expand with ton-per-year ferrochromium plant at 

production of 524,000 short tons in 1979, up Tsiggeli, with operation to begin in 1982. 

980% from that in 1978. Companhia Brasilei- During 1979, Soc. Miniére et Metallurgique 

ra de Metalirgia e Mineracéo (CBMM), the de Larymna S.A. (LARCO) completed the 

market economy countries’ largest producer expansion of its ferronickel operation from 

of columbium, announced a major expan- a capacity of 17 ,000 tons per year to 30,000 

| sion of its columbium and ferrocolumbium tons per year. However, because of energy 

capacity. Columbium oxide capacity will problems, plans have been postponed for 

expand from 32 million to 55 million pounds further expansion by LARCO and for a new 

by early 1981. . | nickel smelter by Eleusis Bauxite Mines. 

_Colombia.—Construction on the Cerro = {eeland.—The first furnace at the new 

Matoso nickel tt roject wegan in 1979. e 19 Icelandic Alloys Ltd. ferrosilicon plant be- 

mine and smelter, | with a capacity ° gan operation in 1979. The second furnace 

million pounds of nickel contained in ferro- . ; Se 

- : . Ll should be started in late 1980, bringing the 

nickel, is expected to begin operation in lant t ‘ty of 55,000 t £ 75% 

1982. In 1978 the ownership of the project r an qk a capacity Th , ons © d 

was reorganized, and the share owned by a sBop by icon bon year. ine eTocland 18 a5¢ 

ubsidiary of The Hanna Mining Co. was °°” by the Government of Iceland and 45% 

reduced from 66% to 20%. | by Elkem-Spigerverket A/S. 

France.—The ferromanganese plant of India.—Because of a severe power short- 

the nearly bankrupt Aciéries de Paris et age, India’s ferroalloy industry was forced 

D’Outreau, Western Europe’s largest ferro- to cut back production in late 1979. India is 

manganese producer, was taken over by a normally a net exporter, but late in the year 

new company, Société du Ferromanganese exports of ferrosilicon and ferromanganese 

Paris-Outreau. United States Steel Corp., WETe banned in order to conserve supplies 

which had a 27% interest in Aciéres de fordomesticconsumers. 

Paris et d’Outreau, has an indirect interest Indonesia.—The partners in P.T. Pacific 

in the new company through one of the Nickel Indonesia deferred plans for a nickel 

partners of the new company. mining and smelting operation because of 

Greece.—Hellenic Ferro Alloys, a newly depressed nickel prices. U.S. companies 

formed subsidiary of the Government- with interest in the project were United 

sponsored Hellenic Industrial & Mining States Steel Corp. and Amoco Minerals Co.
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division of Standard Oil Co. of Indiana rochrome (Pty.) Ltd., 49% owned by Union Japan.—Faced with relatively high power Carbide Corp., started its third ferrochro- Costs, Japanese ferroalloy producers shut mium furnace, adding 40,000 tons.per year down several small obsolescent furnaces to of capacity. The South African ferrochro- bring capacity better in line with demand. mium industry oper ated near Capacity in Capacity for ferrosilicon, the most power- early 1979 as it used its economic advan- intensive bulk ferroalloy, was reduced by tages to increase its share of a relatively — about 20%, or 110,000 tons per year. strong world market for ferrochromium. _ Norway.—Elkem-Spigerverket A/S was Yugoslavia.—Tovarna dusika Ruse is in- adding a furnace at Bremenager to double Stalling an’ 18,000-ton-per-y ear (75% gr ade) its silicon metal capacity there to 27.000 ferrosilicon furnace at its plant at Ruse in > . 
. o- 

tons per year. Orkla Industrier A/S jg Slovenia. Two new ferronickel projects at 
planning to increase its ferrosilicon capaci- ‘avadarel and Glogovac and 198n oo ty from 24,000 tons per year to 66,000 tons tivel Produ jon 1n » FeSP per year after reaching agreement with the y: | | - Government for long-term power. Whoo) es | . . Physical scientist, Section of Ferrous Metals. South Africa, Republic of.—Tubatse Fer- | 

: | Table 8.—Ferroalloys: World production, by country,  —__ | | furnace type, and alloy type’ - a | a (Thousand short tons) _ : a 
~ Country,! furnace type? and mo | we e . 

alloy type? 1976 1977 1978 1979 | 
Argentina: Electric furnace:* oo oS Ferromanganese ~ ee 26 31 28 34 Silicomanganese ~---- 5 

™7 7 11 13 Ferrosilicon ~~ es 19 17 11 18 : Other ---_-__ 
1 1 1 a 

Total_-__.-__-e 53 56 51 66 
Australia: Electric furnace:* . So - Ferromanganese --~— ee et 55 78 19 79 Silicomanganese ~----e e 16 26 27 27 Ferrosilicon --- 

Tg 21 21 21 
Total______--_-e 79 125 127 127 Austria: Electric furnace, undistributed __________ ~----- a) | 8 8 10 Belgium: Electric furnace, ferromanganese®_____ | 93 61 96 100 ; — 8100 . . . 

. oR Brazil: Electric furnace: 
Ferromanganese ~-~--- 109 142 130 6147 Silicomanganese ~~ - 

70 83 117 6141 Ferrosilicon ~--~---- 
50 66 80 874 Silicon metal? _________._._... - 6 5 6 66 Ferrochromium _ ______ 2 TT 66 73 . 69 693 Ferrochromium-silicon.._....._.______________~ ed ae 5 5 6g Ferronickel ~~ --- + 
11 12 12 £13 Other _-______ T99 23 82 642 | Total® -_- 340 409 451 6524 7 — 824 Bulgaria: Electric furnace: 

Ferromanganese® *®___ === 36 33 31 31 Ferrosilicon®_______§.____- 28 21 19 18 Other® ______ = 1 1 1 1 eee 
Total__-_____-_ ee "65 55 51 50 ——— CO QQ” Canada: Electric furnace: 

. Ferromanganese®®_ === == F88 66 17 55 Ferrosilicon ~~ 
94 ©126 143 115 Silicon metal?_____.____..___.. €22 €25 31 629 Other® = 
60 13 25 10 eS C—“‘t10 Total -~-____- eee 264 ©230 "276 209 ee | CO — See footnotes at end of table.
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: Table 8.—Ferroalloys: World production, by country, : 

furnace type, and alloy type —-Continued 7 

(Thousand short tons) . 

- Country,” furnace type,” and | p ae 
alloy type? 1976 1977 1978 1979° © 

Chile: Electric furnace: — oe . ol, . Pe 

Ferromanganese _-------------------------- 9 5 *5 4 

Silicomanganese __--_---------------------- 2 (22) —  (e2) 1 

Ferrosilicon ____---_---------------------- 
5 3 °~3 3 

Other _____---------------------------7-- 
1 i. *1 lL 

Total. ___..-----_-_-------------------
 17 9 &9 . 9 

China:* : 
a, 

Mainland: Furnace type unspecified: oe 

Ferromanganese® ® ______------------------ 
210 255 - 340 - 815 

Ferrosilicon® _______---------------------- 110 - 120 165 180 

_ Silicon metal? *____.---------------------- 
5 5. 9 - ~ 10 

Ferrochromium® ______-------------------- 
65 80 100 - 100 

Other® 19 _________--------------------- 
30 40 46 55 

| Total® _____._--_-- enn ee eee eee 420 500 660° 720 

Taiwan: Electric furnace, ferrosilicon _ - _ - ----------- T26 21 33 641 

Colombia: Electric furnace, ferrosilicon’? _—_----------- 1 “1 “7 “1 

Czechoslovakia: - . . 
~ Blast furnace, undistributed __------------------ 

2 -- -- — 

Electric furnace: 

-  Ferromanganese® ® ___-----------------
---- 77 110 110 110 

Ferrosilicon® _.____---------------------- 
30 39 39 36 

Silicon metal? °________------------------- 
4 5 6 6 

. . Ferrochromium® ______-------------------- 
- 33 33 33 31 

. Other® #9 _____------------------------- 
10 . 11 13 10 | 

Total® 18 _______-__-_._------------------ T156 198 201 198 

Dominican Republic: Electric furnace, ferronickel __——--—--- et) 79 4l - 55 

Egypt: Electric furnace: » 

errosilicon’ ____------------------------7
-- —_ 5 °5 6 

Other ______-_----------------------
---- 5 _- __ _- 

| Total. ______-__---------------------- 5 5 €5, 6 

Finland: Electric furnace, ferrochromium -—------------ 
44 37 49 649 

France: 7 

. Blast furnace: 
. 

Spiegeleisen __ __ _ _ _---------------------- __ 10 7 | 64 

Ferromanganese __ __---------------------- 402 395 430 6485 

Electric furnace: . Co 

Silicomanganese™! __ __---~----------------- 18 23 21 615 

Ferrosilicon ___-_---~-------------------7
-- 261 266 219 6298 

Silicon metal __ ____---------------------- © 45 47 46 50 

Ferrochromium’s ________----------------- 112 114 106 £106 

Other?®__________--------------------
-- 113 134 137 6152 

Total® _________-_-_-------------------
 ™946 989 966 1,110 

—————eeeeeeE=E=eoa—OO 

German Democratic Republic: . . 

Blast furnace, spiegeleisen _——------------------ _— _- 4 -- 

Electric furnace: 
Ferromanganese® ® _ ____------------------- 88 98 88 88 

Ferrosilicon® ______-_--------------------- 25 © 22 34 33 

Silicon metal® 7_______-------------------- 
3 3 4 4 

Ferrochromium® ______-------~------------- 
32 26 28 23 

- Other® 29 ___________-------------------- 
22 21 23 22 

Total8 13_____________----------------- 
170 170 _ 181 170 

——oeeeeeeeeeEeE"leDe="eoOOOO 

Germany, Federal Republic of: 
Blast furnace: 

Ferromanganese (including spiegeleisen) — ——-------- 243 193 231 6957 

Ferrosilicon ________-—-----------------
-- 100 96 86 687 

Electric furnace: 
Ferromanganese® ® ______-----------------

- 66 55 17 28 

Ferrosilicon® ________-__----------------- 66 55 33 44 

Ferrochromium® ________------------------ 
66 61 55 66 

Other® 2° ________________-------------- 65 60 48 55 

Total___.______-__--------------------
 606. 520 470 537 

See footnotes at end of table.
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| Table 8.—Ferroalloys: World production, by country, furnace type, and alloy type —Continued 
(Thousand short tons) 

ae Country, furnace t 2 and "done p e oy alloy types | - 1976 1977 1978 1979 

Greece: Electric furnace, ferronickel ween eee 67 39 61 ®60 . . 

Season 
Hungary: Electric furnace: 

. Ferromanganese?_____=2 === 3 3 8 3 Ferrosilicon oro oon nn eee ee 8 8 8 8 Silicon metal®?___ 
2 2 2 | 2 

Total® 8 ------- "13 18 13 13 Iceland: Electric furnace, ferrosilicon_.._.____________ ~- -- 17 a . 

ee 
ES 

India: Electric furnace: .  Ferromanganese ~~ ee 194 213 243 226 Silicomanganese - ee eee (24) 8 3 3 Ferrosilicon 5 ee 59 49 58 — 50 Silicon metal” ______=_ = NA 1 (iy 1 Ferrochromium ____ TTT 19 20 24 21 Ferrochromium-silicon._________ = 7777 6 5 4° . 4 Other ________o 
@Y ws g 1 1 

_. Total® ------ eee 278 300 333 806 
Ttaly: 

_ . . Blast furnace: 
. Spiegeleisen - —_—-_ 

3 = 4 8 83 Ferromanganese___________________.____ . 69 . 64 68 674 Electric furnace: 
. _ Ferromanganese___.____.____ | 17 19 30 — 624 : Silicomanganese________._________..__... 46 . 44 47 660 = Ferrosilicon_.__§_§____.__-_____ 87 _ 84 75 89 Silicon metal?___-_--____ 19 ~ &18 16 17 Ferrochromium__________ TTT 50. - 44 41 «AT Ferrochromium-silicon - eee eee GC) (27) (27) Other™®__ = 

157 9 159 1512 
Total® wee 

298 .. 289 289 326 . 
ele Japan: Electric furnace: 

; " | Ferromanganese ~~~ =~ =e 697 681 502 8665 - Silicomanganese ~~ ee 411 368 334 6330 _ Ferrosilicon me 
845 $21 298 . 8359 Silicon metal?______-__._....... | 49 — 41 16 617 Ferrochromium ______ == TTT 511 440 302 6402 Ferrochromium-silicon._..._._____________...~ 12 12 10 22 Ferronickel ~ eee 

5220 247 219 6299 Other ~~ = 
17 23 22 26 

Total® waa n eee T2262 . 2,033 1,703 - $2,118 ett wey. ee a Korea, North: Furnace type unspecified: - os Ferromanganese#* . 44 . 62 12 12 Ferrosilicon®_____ 22 25 33 33 Other? = 
11 13 15 15 

a Total® ~------- eee, 77 100 120 120 
Korea, Republic of: Electric furnace: 

Ferromanganese®_____= === ™32 40 52 78 Ferrosilicon He ee 38 30 34 . 44 Other® 7 ~- eee e 1 1 1 1 ei‘ ill Total_—____ 8 "71 71 87 128 —_———— 
* e 

a 

Mexico: Electric furnace: 
Ferromanganese ee eee 60 110 118 132 Silicomanganese ~--- ee eee 19 30 37 39 Ferrosilicon we 

20 25 27 28 Ferrochromium -_______ 2 TTT TTT 4 3 5 4 Other _-________ 
(ty @4y 1 1 

LS 

Total__________-__e 103 168 188 204 New Caledonia: Electric furnace, ferronickel _._______ 173 re1o7 &g9 92 
ee 

eee 
Speen See footnotes at end of table.
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| Table 8.—Ferroalloys: World production, by country, — | ' 

furnace type, and alloy type —Continued 

Se eeE—Ee>Ee>EeEeee 
| Country, furnace type,” and . | a72P e 

alloy type® _ 1976 1977 1978 1979 

Norway: Electric furnace: . | ne 

Ferromanganese _—-——-—-------~------------~--- 384 269 305. 6373 

Silicomanganese —_—------------------------ 
186 140 149 6198 

Ferrosilicon ______----=----==-------------- 306 246 296 6385 

Silicon metal? ©________-------------------- 
68 56 7 677 

Ferrochromium _________-_------------------ 
35 2 16 613 

Ferrochromium-silicon_ ______ _ = -------------- 1 (24) 1 (6 14) | 

Other!®________.___-_----------------
---- 34 34 7 8g 

Total® $__§_§_._._.____.----~-------
-------- T1,009 770 844 61 054 

————eeeeeeoeoe—eo—eo—oo 

Peru: Electric furnace: 
Ferromanganese _____-_—------------------- 

_- _- 1 1 

Ferrosilicon ______-_---------------------- 
(44) (24) Qt) 4d 

| “Total_____------------z-------------- (1) 4) 1 2 

Philippines: Electric furnace, ferrosilicon’? © ______-_------ BT 15 20 

Poland: oe 

Blast furnace: 
Spiegeleisen_______ ---~-----=---------

---- —  § 12 8 10 

Ferromanganese _ — — — - ~---------~--------7-7- — 128 136. 131 133 

Electric furnace: . 
. 

Ferromanganese® © ___--------------------- 
50 55 55 55 

Ferrosilicon® ________-------------------- 
57 61 58 57 

Silicon metal® 7_____.__-------------------- 
. 12 12 12 12 : 

Ferrochromium® ________------------------ 
55 55 55 55 

Other’® ®°____- _-____-_--------------------- 
19 21 . 18 - 15. 

Total® 8__________-_----------+------- — T3380 B52 337 —is:s«é BT. 

Portugal: Electric furnace: | 
. . = 

Ferrosilicon®_______--------------+-------- rg 15 3  ~—:18 

- Silicon metal® 7____.._-------~---------+-
---- __ 15 47——=«si“‘(itit‘é SS 

Other® ___.__. eee ee eee a 3 2 A 

Total® 8__________-------------=------- T10 33 32 51 

Rhodesia, Southern: Electric furnace, ferrochromium® _----- 205 220 . 220 220 

South Africa, Republic of: Furnace type unspecified: 

Ferromanganese®_ _ - —----------------------- 
386 - 441 ~ 530 805 

Silicomanganese® ___ ___---------------------_ 24 28 33 : 50 

‘Ferrosilicon®_ ______ _- --------------------7-7 87 110 132 154 

Silicon metal® 7__- _____--------------------- 25 31 36 — 39 

Ferrochromium® ____----------------------- 386 419 496 661 

Ferrochromium-silicon® ______----------------- 
24 32 34. 46 

Other 0. ---------------------- rl) a @4) 1 

Total® 8 === -------- —-¥932 1,061 1,261 61,756 

Spain: Electric furnace: 
Ferromanganese __—----------~------------- {AT 156 153 160 

Silicomanganese __--—_-—-----~--------------- 
100 70 123 121 

Ferrosilicon _____------------------------7" 
T62 75 112 132 

Silicon metal? © _____-_--_-------------------- 7 18 22 — 22 

Ferrochromium ____—------~--------------
--- 22 18 15 22 

Other ________----------------------
---7 (24) (21) (24) 1 

Total§ #3. 2 ee - - - - - - - - -- - -- -- 338 337 425 458 
a 

Sweden: Electric furnace: 
Silicomanganese __--~-—---------------~-----7- 

8 —_ _- _— 

Ferrosilicon ______----------------------7-7- 
4l 25 _- __ 

Silicon metal? _______---------------------- 
20 14 ®18 18 

Ferrochromium ______-—-----------------
---- 128 148 €195 208 

Ferrochromium-silicon_ — — - ~~ ------------------ 7 9 £99 22 

Other __________-----------------------7-7 
3 2 eg 3 

“Total§ 183__ = --- ------- 207 198 236 6251 
ooo 

Switzerland: Electric furnace: 
Ferrosilicon®__________-----------------

--- 6 6 6 6 

Silicon metal? © _______--------------------- 
3 3 3 3 

Total® _____________------------------ 
ss) 9 9 9 

—————ooeeeoeeeeeEeoelelele=*l®*$na
 

See footnotes at end of table.
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| | Table 8.—Ferroalloys: World production, by country, — 
furnace type, and alloy type —Continued | __ 

(Thousand short tons) 
ae un 7 — —___—— __. 

ry, furnace type,“ and . 
p e 

mm alloy types 1976 1977 1978 tee CO 

. 

Thailand: Electric furnace: 
- ‘Ferromanganese _-____.- === 2 1 1) » 62 Ferrosilicon _-._______..__________ 1 a Qo. 63 

Total_________-_______ 3 1. 3 _ 85 
eee Turkey: Electric furnace: 

Ferromanganese®____§_ == _- 1. 1 1 Ferrosilicon®___ 2 = —_ 3 3 3 Ferrochromium® ______-____ == 28 88 44 55 
Totel® Hee 28 42 48 | 59 —lee 

. 
FH 

USS.R.: _ . BO 
Blast furnace: . 

. Spiegeleisen._______+_ 112 110 110 110 Ferromanganese __________________________ 937 9387 -- 970 . 959~ Other_____________ "> 31 28 33 33 . Electric furnace:?! 
Ferromanganese® ____= == 99 105 110. 182 Silicomanganese® __-___§_-_____._ 28 33 338 88 Ferrosilicon® _.-.__.___________.. "661 661 . 683. - 694 Silicon metal’ °___-§_-§_-____ = 50 52 ey 63 ‘Ferrochromium®_______-§_--§ == 231 ~ 231 248. 254 Ferrochromium-silicon®__________-___________ 6 -. 6 —«~6b -  § , - Other? == 193. ~198 204 204 . 
Total® ~------- + _ 72,848 2,361 2,444 2,488 

United Kingdom: — oo . Doe Blast furnace, ferromangese —- 134 107 76 . 135 Electric furnace, undistributed®___________ 18 146 0 18 - 18. 
Total__--_-_--- ee T152 | 123 94 153 

United States: Furnace type unspecified:22 
Ferromanganese --- ee . 483 334 273 6317 | Silicomanganese ________.______- sss—sSSs—“‘i‘ ;t:S 129 ~~: 420 | 142 6165" | Ferrosilicon™ =_=§___= = ™732 776 703 6679 Silicon metal? —-~---- ' 129 18° 116 8145 Ferrochromium_________________________.__. 215 217 195° 6269 Ferrochromium-silicon._.__________________ 54 . 58 24 - . 696 Other == 168 136 218° 8974 

_ Total. __ = 
1,910 1,754 1,666 61,875 Uruguay: Electric furnace ferrosilicon —~ eee (21) (21) : __ __ Venezuela: Electric furnace, ferrosilicon _______________ 3 22. 39 45 

——eeeeeeleelelTeTFTleTelee— Yugoslavia: Electric furnace: 
Ferromanganese ~ ee 24 60 e771 83 Silicomanganese —-- 29 10 ely 11 _ Ferrosilicon + --- 25109 61 e71 77 Silicon metal? $= | 3) 30. 35 39 Ferrochromium______________________.____. 47 40 &46 "55 Ferrochromium-silicon.___.__._____________._____ 8 6. e7 9 Other _________-___ ee . 4 2 €9 2 ee Total® _--____- 221 209 243 8276 ——_——_ —_ ——_———————eTTe ee ——  ====:== Grand total__.--__-_-_-__-_-e 714,424 14,128 14,476 16,416 a

 epee antes FT eFHFHFHR—2°™2>—>—>——0000——————_—_— Of which: 
a Blast furnace: 

Spiegeleisen*® ____§_ ===, 124 139 132 127 Ferromanganese*® _____ =” 1,913 1,832 1,906 2,043 Other?? ee 131 124 119 120 Undistributed ____________ wy __ __ _— $e - 
Total blast furnace________ ---- 2,170 2,095 2,157 2,290 

. 
EO 90 
a
 Electric furnace:?® 

Ferromanganese™® _9__§__ = 72,356 2,292 2,306 2,611 Silicomanganese*® 5°) T1,088 985 1,088 1,207 
See footnotes at end of table.
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Table 8.—Ferroalloys: World production, by country, _ | 

~ furnace type, and alloy type —Continued 

(Thousand short tons) 
eee 

1 2. 
Country,’ furnace type," and = 1976 1977 1978? 1979° 

alloy type | 

Of which: —Continued 

Electric furnace:7® —Continued : 

Ferrosilicon.______-_-----L--------- T3383 3,409 8,472 3,783 

Silicon metal ___-______~—------------ 464 501 517 595 

Ferrochromium®! _______-_---~-------- 72,354 2,342 2,337 2,754 

Ferrochromium-silicon®?_______--_------- 
124 128 lll. 148 

Ferronickel??____._____~------------- 
546 504 422 519 

. Other3? _____ ______-_------------- *789 756 825 . 917 

Undistributed _____-~--------------- 27 24 26. 28 

Total electric furnace ___ — - -- ~- --—------- 711,131 10,941 11,104. . 12,557 | 

eee 

. Furnace type unspecified: . 

Ferromanganese and total _.___-_---------- . 11,123 1,092 - 1,215 1,569 

€Rstimate. Preliminary. "Revised. NA Not available. | 

11n addition to the countries listed, Romania is known to produce electric furnace ferroalloys, but output is not reported 

quantitatively and no basis is available for estimation. 
— 

219 the extent possible, ferroalloy. production of each country has been separated according to the furnace type from 

which production is obtained; production derived from metallothermic operations is included with electric furnace 

production. wo a 7 

3T> the extent possible, ferroalloy production of each country has been separated so as to show individually the 

following major types of ferroalloys: Spiegeleisen, ferromanganese, silicomanganese, ferrosilicon, silicon metal (added to 

this year’s edition), ferrochromium, ferrochromium-silicon, and ferronickel. Ferroalloys other than those listed that have 

been identified specifically in sources,.as well as those ferroalloys not identified specifically but which definitely exclude 

those listed previously in this footnote have been reported as under other. For countries for which one or more of the 

individual ferroalloys listed separately in this footnote have been inseparable from some other ferroalloys owing to. the 

Nation’s reporting system, such deviations are indicated by individual footnote. In instances where ferroalloy production 

has not been subdivided in sources, and where no basis is available for estimation of individual component ferroalloys, the 

entry has been reported as “Undistributed.” ce pe BS 

4Data for year ending November 30 of that stated. . 

5Reported as blast furnace ferromanganese and spiegeleisen but believed to be electric furnace output. —s. 

®Reported figure. — SO oo . 

7Included for the first time in this edition. . | 

8Series revised to include silicon metal. 
an . 

°Includes silicomanganese. 
. a 

10Includes ferrochromium-silicon and ferronickel, if any was produced. 

11Less than 1/2 unit. 
Oo 

12Colombia is reported to also produce ferromanganese, but output is not reported quantitatively and no basis -is - 

available for estimation. 

13T otal for 1976-78 represents an estimate for silicon metal plus a reported total for all other types. 

14Includes silicospiegeleisen. . 
| 

151ncludes ferrochromium-silicon, if any was produced. 

16Tncludes ferronickel, if any was produced. 

17Included with other if any was produced. 
. 

18Series revised to exclude calcium silicide. . . 

19Rased on exports; additional quantities may be consumed in the Philippines. _ 

20Ferrovanadium only; other minor ferroalloys may be produced, but no basis is available for estimation. 

21Soviet production of electric furnace ferroalloys is not reported; estimates provided are based on crude source 

_ material production and availability for consumption (including estimates) and upon reported ferroalloy trade. 

. _ 221) .S, production of ferromanganese cannot be separated by furnace type in order to conceal corporate proprietary 

information. Similarly, spiegeleisen and ferronickel production cannot be separately reported. All U.S. ferroalloy 

production except a portion of ferromanganese output is from electric furnaces or metallothermic operations. 

231n previous editions, silicon metal was included with ferrosilicon. — 

24Includes spiegeleisen and ferronickel. 

25Gilicon metal apparently included with ferrosilicon. 

26Sniegeleisen for the Federal Republic of Germany is included with blast furnace ferromanganese. 

‘ 27Includes the following quantities specifically identified as ferrosilicon: 1976—100; 1977—96; 1978—86; 1979—87. The 

remainders are not identified except that they are not spiegeleisen or ferromanganese. 

28 Although furnace type has not been specified for any ferroalloy production for mainland China, North Korea, the 

Republic of South Africa, and the United States, all output of these countries has been included under electric furnace 

(and metallothermic) output except for their production of ferromanganese, which is reported separately below. 

4 grromanganese includes silicomanganese (if any was produced) for countries carrying footnote 9 on ferromanganese 

ata line. 
30Includes silicospiegeleisen for France. 

31ferrochromium includes ferrochromium-silicon (if any was produced) for countries carrying footnote 15 on 

ferrochromium data line. 
32Qther includes ferronickel production for France, Norway, the U.S.S.R., and the United States.



Fluorspar 
By Dennis S. Kostick and Ronald J. DeFilippo! 

| Shipments of domestically produced effective April 15, 1979.3 EPA later em- 
fluorspar continued a third year of decline phasized that CFC’s could not be used in the 
in 1979, reaching the lowest level in over 40 aerosol products covered by the ban even 
years. The pattern of fluorspar consumption when the CFC’s were part of the product 
remained nearly unchanged from 1978 ex- mix and not serving as the main propel- 

| cept in the steel industry, where there wasa__lent.* _ co | 
| decline in total production. The United Stockpile goals established by the Federal 

States depended on imports to supply over Preparedness Agency and General Services 
85% of its fluorspar requirements in 1978- Administration in late 1976 remained in 
1979. Mexico was the largest supplier of ¢&ffect. The goal for acid-grade fluorspar was 

| fluorspar to the United States, followed by Set at 1,594,000 tons; for metallurgical-grade 
the Republic of South Africa, Italy, and fluorspar, the goal was set at 1,914,000 tons. 
Spain. 7 | However, no acquisition plans for bringing 
- Legislation and Government Pro- the Stock _ iaventories up to goal levels 

Fre of a er ain ver The Buren of Mines conducted reearch the delet; f stratospheric oz, the 2 its Albany (Oregon) Metallurgy Research 
ne, Cepretion Of stratospheric ozone, the Center to develop production technology for U.S. Consumer Product Safety Commission the manufacture of synthetic {1 , : . . ynthetic fluorspar 
(CPSC) required that effective February 20, fom waste fluosilicic acid, a byproduct. of 1978, certain nonessential aerosol spray phosphoric acid production. The Bureau 
products that contain CFC’s were tocarrya giso test the effectiveness of synthetic | warning label. The label advised consumers fluorspar as a slag conditioner for electric 

_ that the use of CFC’s was potentially harm- and basic oxygen furnaces (BOF) in steel- ful to the ozone layer.? The Environmental making and for cupola furnaces in iron- 
Protection Agency (EPA); CPSC; Depart- making. | 
ment of Health, Education, and Welfare; As in years past, a 22% depletion allow- 

and the Food and Drug Administration ance was granted against Federal income 
then ordered a ban on the manufacturing tax, applied to the mining of domestic 
and packaging of such products effective reserves, compared with a 14% allowance 
December 15, 1978, and the total removal of for foreign reserves. | 
these products from interstate commerce 

DOMESTIC PRODUCTION 

Shipments of finished fluorspar from do- the low number of acid-grade fluorspar 
mestic mining operations fell to 129,428 producers operating in 1979, statistics on 
short tons in 1978 and 109,299 tons in 1979, shipments and stocks were withheld to 
which was the third consecutive year of avoid revealing company proprietary data. 
declining shipments. Illinois was the lead- In Illinois, the Ozark-Mahoning Co. opera- 
ing producing State in 1978 and 1979 and ted four mines in Hardin County: The 
accounted for almost 90% of all U.S. ship» Knight, near Rosiclare, the Oxford No. 7 
ments. Shipments of acid-grade fluorspar in and Heavy Media Plant Shaft in the Cave- 
1978 accounted for 58% of the U.S. total, in-Rock area, and the Barnett, the only 
nearly the same portion as in 1977. Due to active fluorspar mine in Pope County. The 

341
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7 | Table 1.—Salient fluorspar statistics’ — : - : 

| 1975 1976 1977 —s-_-:1978 1979 : 

United States: | oe 
Production: 

Mine production. __ __ _ - short tons__ 376,601 611,133 «618,000 447,876 407,054 
Material beneficiated__ ____——do____ 401,477 574,678 538,000 447,560 355,655 
Material recovered _____--~_do____ 132,060 182,582 164,600 124,947 106,099 
Finished (shipments) _ _ _ _ _ _ - _do_ _ __ 139,913 188,270 169,489 129,428 109,299 

Value f.o.b. mine _ _ — ~ — thousands_ _ $14,888 $17,927 $16,479 $13,261 $12,162 

Exports_______------—-~~-short tons__ 1,384 4,923 6,642 8,267 14,454 

Value _________~_~ thousands_ _ $234 $764 $975 $978 $1,339 

Imports for consumption __——-—short tons__ 1,050,448 895,254 971,355 916,703 1,021,085 

Value?___________ thousands___ $66,899 $64,881 $69,457 $67,569 $80,090 
Consumption (reported) _ _ _ _ _ short tons_ — 1,244,938 1,273,498 1,162,336 1,203,448 1,135,451 

Consumption (apparent)® _____ ___do____ 1,800,067 1,120,970 1,191,000 1,062,988 —1,090,665 
Stocks, Dec. 31: 

Domestic mines: 
Crude________.__-do___~_ 57,833 88,905 204,466 121,329 166,619 
Finished _________-—do___~ 11,386 14,870 12,248 4,322 5,400 

- Consumer _______—~~—-do___~ 319,552 277,783 226,320 201,158 .. 226,423 

World: Production ____..___----_-do___- ~ 4,985,568 74,894,336 °5,146,217 5,282,279 5,859,882 

Revised. 
. 

1Does not include fluosilicic acid and imports of hydrofluoric acid and cryolite. 

2F ob. foreign port in 1974; c.i.f. U.S. port, in 1975-78. os 
3A pparent consumption includes finished shipments plus imports, minus exports, minus consumer stocks increase. 

company maintained a flotation mill and Western Fluorspar Co. of Gila County, 

shipping facilities at Rosiclare and two Ariz., had its ore custom milled by Tonto. In 

heavy media plants, one at the Knight mine 1978 and 1979, J. Irving Crowell Jr. & Sons. 

| and the other at the Heavy Media Plant operated its Crowell Daisy mine in Beatty, 

Shaft. Ozark began shaft sinking at its Nev., selling the output locally. D & F 

recently discovered Denton ore body in Minerals Co. continued operation of its 

Hardin County and completed an 1,800-foot Paisano mine 80 miles south of Alpine, Tex.; 
crosscut from its Barnett Mine to intersect production from this mine was used by a 

more ore in the west vein area. Allied fluorspar briquet producer. | 

Chemical Corp. operated its Spivey mine Although there had been no recorded 

and Minerva No. 1 mine, heavy media fjyorspar production in Tennessee since 

plant, and flotation mill in Hardin County. 1943, U.S. Borax and Chemical Corp. conti- 
In September however, mining seed nued an active fluorspar exploration pro- 

ations at Allieds mines were suspended ram near Sweetwater, Monroe County. 
pending the sale of these properties. Corpo- Over the history of this program, more than 

rate decisions to divest a ene interes in 210 holes have been drilled, ranging in 

orspar mining prompP pension. = gepth from 300 to 1,000 feet. A potential ore 
The only other active fluorspar producer bod — ae 

. mor . . y of 26 million tons was indicated. By 
in Illinois was the Hastie Trucking and earend 1979. a 490-foot lorati haft 

Mining Co., which operated several open x as nearl , l ted Boras aL a oe a 

pits and a small heavy media concentrator 1 700-4 y text © ti itt driv from | 

at Spar Mountain near Cave-in-Rock. Has- . th b tt 00 + the ch: it ort he cen eof 

tie’s primary products were a metallurgical the 0 hod ° he 5 0 0. into ni e center 0 

gravel spar and construction aggregate. The A st 3 y at the 500-foot level. 

company leased the former Victory mine study of domestic fluorspar briquet 
property from Allied and was prepar- producers determined that in 1978, the total 

ing to begin limited underground mine maximum annual capacity for domestic bri- 

production there. quet producers was 802,000 tons (based on a 

The only other active fluorspar operation 24 hour-per-day operation).* Actual report- 

in the East in 1978 was Frontier Spar Corp. 4 production of briquets (made mostly — 

of Salem, Ky., which temporarily shut down from foreign ores) was about 200,000 tons in 

its Babb-Barnes mine and mill, but conti- 1978. Historically, there has been intense 
nued exploration in Livingstone County and competition for the major share of the steel 

further development at its Lasher-Robinson fluxing market between the briquet produc- 
mine. Due to the decline in domestic de- ers and the gravel spar producers, who are 
mand and production, there were no ship- principally located in Mexico. In 1978, bri- 
ments of fluorspar from Kentucky in 1979. quets accounted for slightly less than half of 

In the West, Tonto Mining and Milling the steel fluxing market. 

Co. operated a flotation plant during the Eleven plants recovered about 70,000 tons 

first half of 1978 at Tonto Basin, Ariz. of H.SiF, in 1978 as a byproduct of the wet-
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| process manufacture of phosphoric acid remainder was used to make water fluorida- 
from phosphate rock. About 78% of the tion chemicals. The H.SiF. shipments were 
total shipments of H,SiF; were consumed to the equivalent of about 80,000 tons of acid- 
make aluminum chemicals, principally alu- grade fluorspar. ae 
minum fluoride and synthetic cryolite; the | | a 

“ | i Table 2.—Shipments of finished fluorspar, by State . | 
TT ; 1978 _ 979 5 

| ms | State . Quantity Total Average Quantity Total ‘Average 
(short (thou- per (short (thou- per: 
tons) sands) ton tons) - sands) ton 

Iinois_______.______ 115,859 $12,452 $107.48 Ww We O$:117.35 Other States'__________ 18,569 809 59.62 Ww WwW 83.70 
: ~~ Total 129,428 13,261 ~ 102.46 109,299 = $12,162 111.28 

W Withheld to avoid disclosing company proprietary data. ° mo OO Includes Arizona, Kentucky, Nevada, and Texas. | - — CO 

Table 3.—Shipments and mine stocks of finished fluorspar in ‘the United States, by grade | 
_ ; ‘1978 a 1979 _ 
pb. “Grade Sh rt -Value! Value. Yea da Short ° Value? Value Y. ' d 
fo | tons {thon en stocks tons ° sande) | ae stocks 

Acid____________. | 274,880 $8,270 $110.44 1162 - W.. $10,512 $117.35 © Ww. : Metallurgical __.____ 54,548 4,991 91.50 3,160, W650 8371... 3W 
Total._______ 129,428 13,261 102.46 4,322 109,299 12,162 111.27 — 5,400° © 

. . . . - ‘ : . , . . : ; emacarele - W Withheld to avoid disclosing company proprietary data. oe _ 1Total value as reported by mine production. . , | oe a “Includes No. 1 ceramic grade. | Fo Se sy The. _ Te 

—— CONSUMPTION ANDUSES 

The hydrofluoric acid (HF) and steel in- withdrawn from system”’ amounted to 
dustries accounted for about 52% and 45%, 183,000 short tons on an anhydrous basis in 
respectively, of the 1979 domestic fluorspar 1978 and 188,000 tons in 1979. Production of 
demand. The American Iron and Steel Insti- CFC’s was a major use of HF, accounting for : tute (AISI) reported that total raw steel about 30% of. ths end use of this: acid... production was 137,031,000 tons in 1978 and According to data collected by the U.S. . 
135,889,000 tons in 1979. Comparing the International ‘Trade Commission on select — AISI data with fluorspar consumption data CFC’s, the 1979 production of .F11 was-. 
received by the Bureau of Mines from the 86,598 tons, the production of F12 was steel: producers, the calculated fluorspar 142,996 tons, and the production of F22-was 
consumption rate for the domestic steel 105,919 tons. (F11, F12, and F22 are indus- industry in 1978 was 7.60 pounds per ton of try designations for various CFC’s.) Com- steel produced, compared with 8.30 pounds pared to production in 1978, both F1l and per ton in 1979. F12, production decreased about 12%, but Eight companies operating eleven plants F22 production increased by 4%. The de- | produced HF. during 1979. Most produc- cline of fluorocarbons in aerosols was being tion capacity was centered in the Texas- offset by the use of CFC’s in refrigerants, - Louisiana area. Data collected by the US. foam-blowing agents, and fluorinated -sol- 
Department of Commerce, Bureau of the vents. 
Census, indicated that HF “produced and | | |
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Estimated capacity 

Producer Plant location (tons per year) 

| 1978 1979 

Aluminum Co. of America ee Point Comfort, Tex _ _ -__-~--—--- 55,000 55,000 

Allied Chemical Corp —--—--------- Baton Rouge, La.__.--------- )} 
Geismar, La _______~------- 

Nitro, W.Va ________------- 90,000 90,000 . 
Port Chicago, Calif _...__.----- 

E. I. du Pont de Nemours & Co., Inc_. _ _ — Strang, Tex ____-_--------- 75,000 75,000 

Essex Chemical Corp —~~----—~----- Paulsboro, N.J_———___-------- 11,000 11,000 

Harshaw Chemical Co_______---~- Cleveland, Ohio __ _.____----- 18,000 18,000 

Kaiser Aluminum & Chemical Corp — —— Gramercy, La _____.---~----- 50,000 __ 

Pennwalt Corp ______-_---~------ Calvert City, Ky______------- 25,000 25,000 

Stauffer Chemical Co _______----- Houston, Tex __.—___-~------ 6,000 -- 

Total __-____----__----- 330,000 274,000 

Hydrogen fluoride gas generating capacity. | 

Sources: Chemical Marketing Reporter, Aug. 21, 1978 and Chemical Engr., Dec. 17, 1979. 

| 
. 

. Estimated capacity 
Producer ; | Plant location (milli on of poun ds per year) 

Allied Chemical Corp _-_--—----- Baton Rouge, La ___-------------- 

Danville, fi__________-_--------- 370 
Elizabeth, NJ________----------- : 

. El Segundo, Calif. _.___-__-_-------- 

E. L du Pont de Nemours & Co.,In¢__ —_ Antioch, Calif_.__§_______-------- 
Deepwater, N.J_______~---------- 

, Louisville, Ky_________----------- 500 

| Montage, Mich ___________------- 
Corpus Christi, Tex __—--—---------- 

Kaiser Aluminum & Chemical Corp_ — Gramercy, La______~-~----------- 
80 

Pennwalt Corp ____--~---~—---- Calvert City, Ky ____-_------------ 90 

Racon Corp_ __—_------------ Wichita, Kans Wooo ae eee 

‘Total. /_-- -_- -------- oo 1,085 

Sources: Chemical Marketing Reporter, Aug. 7, 1978. | 

Production of fluorine chemicals used in pound range by the end of the century. 

the reduction of alumina to aluminum by Rest-of-world decreases in demand were 

the Hall process was another major end use expected to be in the 30% to 55% range.® 

| of HF, with about 40% of the acid being Also bearing on the fluorine consumption 

consumed for this use. Six major companies, trends of the aluminum industry has been 

Aluminum Co. of America, Allied Chemical _ the recent trend to use lithium carbonate in 

Corp., Kaiser Aluminum & Chemical Corp., aluminum potlines. The addition of this 

Olin Corp., Stauffer Chemical Co., and Rey- lithium compound has resulted in a 25% 

nolds Metals Co., accounted for most of the reduction of fluoride emissions and has also 

domestic production of aluminum chemi- reduced power requirements by 10%. 

cals, namely aluminum fluoride and syn- Hydrofluoric acid was also required in the 

thetic cryolite. Supplementing fluorspar as concentration of the uranium isotope Usss 

a domestic source of fluorine was H.SiF., for use in nuclear energy. The U;Os concen- 

about 78% of which was used in the produc- trate from the ore is first reacted with HF 

tion of aluminum chemicals. to produce UF., which is then converted to 

The author of a study of fluorine con- UF. through the addition of elemental fluo- 

sumption trends in the aluminum industry rine. This process accounted for about 5% of 

foresaw a continued decrease in the amount HF demand. The fissionable isotope which 

of fluorine consumed per ton of primary is extracted for nuclear fuel accounts for 

aluminum produced. The main factor in only about 20% of the total uranium in the 

this demand reduction was envisioned tobe UFs. A depleted product is left behind 

enhanced dry-fume recovery. U.S. consump- which—in addition to uranium metal 

tion rates were anticipated to fall from a values—contains significant values of fluo- 

range of 46 to 58 pounds of fluorspar per ton rine that could be recycled in the further 

of aluminum produced to the 24- to 36- processing of uranium ore. This recycling
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could be a significant factor in the consump- used as a dielectric in extra-high-voltage 
tion of fluorine by the industry if increased (above 345 kv) switchgear. It was the first of 
uses are found for depleted uranium. several shipments to be supplied to the 

The remaining 25% of HF consumption facility. The SF. gas was shipped to the site 
was in the areas of petroleum alkylation, utilizing Allied’s new fleet of tube trailer 
stainless steel pickling, and a host of minor trucks designed expressly for such ship- 
uses including glass etching, oil and gas ments and made to charge the gas directly 
eine treatmeny dielectrics, decay preventa: to the switchgear. Allied was the world’s 
ives in toothpastes and mouth washes, largest producer of SF. gas and was plan- 
metallurgy, wood preservatives, electronics ning a 50% capacity So enue to be ° om. 

etching catalysts, and water fluoridation. | 8 Fluosilici ‘d has | i lanted HF pleted by late 1979. 
_ Fluosi Tele acid has largely Supplan In the production of magnesium metal, it 
for use in water fluoridation.) . , 

E L du Pont de Nemours & Co. Inc, 3% Common for the molten melt to react 
7 , . ” acit,, Violently with atmospheric air to form an 

completed the first half of a major capacity oxide coating on the surface. In the past, a . t ‘ “T: fl 9? fl 1 . e 9 

ea arena Tepe TFE ‘p olytetrafluor. _ salt-flux remedy has been used to create a 

oethylene) powder and aqueous dispersions. "°™reactive barrier, but the flux is very 
The expansion, which was scheduled for COFTOSive and presents other problems. 

completion by mid-1979, was expected to However, researchers from the University 

boost fluoropolymer capacity by 50% and of Michigan found that adding small 
TFE capacity by 25%. Capacity increases amounts of SF. gas to the surface of molten 
were also planned for other “Teflon” magnesium prevented the melt from burn- 
products.’ , ing. This technique is expected to complete- 

Allied Chemical Corp. made its first bulk ly replace the salt-flux method.’ Table 5 
shipment of sulfur hexafluoride (SF,) to a shows the reported consumption of met- | 

| power substation of Ontario Hydro inCana-_ allurgical-grade fluorspar listed by end use 
da. The 20,000-pound shipment, supplied by and product form. This survey is new, and 
Allied’s Metropolis, Ill., plant, was to be data are unavailable for years prior to 1979. 

Table 4.—Reported domestic consumption of fluorspar, by end use and grade 

(Short tons) | | 

than 97% more than 97% . Total - 
' End use or product | CaF, ° CaF, 

| | 1978 1979 1978 1979 1978 1979 

Hydrofiuoric acid. _____ 616,140 588,538 _ _. 616,140 588,538 : 
Glass and fiber glass____.____..__..__________ 5,916 7,106 4,938 4,346 10,854 11,452 
Enamel and pottery _________________--_-____ 118 302 754 1,180 872 1,432 
Welding rod coatings _.__....________---_----- 709 666 921 899 1,630 1,565 
Primary aluminum and magnesium ________._-~-~ ~~ 1,032 843 137 234 1,169 1,077 
Iron and steel castings. ..§_.§_§$_§___ ~~~ — _. 14,485 11,1381 14,485 11,131 
Open hearth furnaces ____._________-------~~-- 53 _— 120,628 89,094 120,681 89,094 

; Basic oxygen furnaces_____._._____.~~____-_----- —- W 341,647 337,237 341,647 337,237 
Electric furnaces __________--_----------- ~~~: 18,230 18,350 79,098 76,205 92,328 89,555 

Other uses or products... ____../ -___-_______------~- 1,744 1,529 1,898 2,841 3,642 4,370 

Total :_______________________--._ ~~ 688,942 612,334 564,506 528,117 1,203,448 1,135,451 
Stocks, Dec. 31,1978 _____.___________________ 58,670 80,355 142,488 146,068 201,158 226,423 

W Withheld to avoid disclosing company proprietary data.
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Table 5.—Reported consumption of metallurgical-grade fluorspar' in 1979, by end use © 

pe SS andform — 
ae ee ee -(Shorttons) 5 tit To . - 

. Los _ Flotation concen- - : 
oe : ~ End use or product - oo! trates Lump or gravel .. Briquets or pellets 

Chemicals and allied products: SO . ee . 
Hydrofluoric acid ___~--_-—---------~---- . _ _- - -- 

- Welding fluxes. ____~_--_-_+_~__~_-__---=+-' en 717 QD 

Glass, ceramic, bricks: ae — . , . : 

Glass_________-------------------- 4,335 : OW __ 
~ Other glass, clay products __________-.---- 1,130 __ oe 
Primary metals: , 

Steel mills: : 
Open hearth furnaces ______-~~1--+--~-+-'. WwW 65,669 -, 23,419 

Basic oxygen furnaces _________~__~----~- 2,198 162,336 * 172,703 © 
- - Blectrie furnaces ______ 2. -______- | 1,191 69,297 5,717 

_ Other steel furnaces __ __ _______-_~-----~- _— __ — 

Iron andsteel foundries _________-_-__---- ; 312 : 8,850 1,969 
‘Aluminum __— eee , : WwW WwW _- 

-- Magnesium __ _ — 2 2 en 5 eee WwW _- — 
Other primary metals _____.-____------- _- —_ ee 

Other identified end uses_____--------------_ Ce 253 2,253 586. 

F Motal eee ~ 10,196 308,527 | 204,394. 

-W Withheld to avoid disclosing company proprietary data; included with “Other identified end uses.” a 
1Containing not more than 97% CaF2. a | | 

. Table 6.—Fluorspar (domestic and foreign) consumed in the United States, by State — 
| _ ae | oo | (Short tons) oe So BO 

a State 4978 «979 

Alabama, Kentucky, Tennesee Be 83,377 91,441 
Arizona,.Colorado, Utah ________ 2 =._-_-----+----~----~+-~---------=----- 31,372 34,196 

Arkansas, Kansas, Louisiana, Missouri ____ -___~-____---~---------------- 247,775 203,398 

California. _§_§_$_._____1____~____ ee ee ee 36,433 30,727 

Connecticut, Massachusetts, New York, Rhode Island __________---_~---~------- 31,174 22,948 
Illinois__ __-__-§_-_____~____~_~__ Lee 48,519 51,672 
Indiana ________§_§ _____=~___ ee eee ee 75,244 61,837 
Iowa and Wisconsin_____________~_____~___~--~----~~~~-~-~~--~-~-+-+------ 915 1,007 
Michigan _____________~-__-------~----------------~----------- 41,933 46,885 
New Jersey________________.-___-----------~-~---~-~------------- 25,234 19,731 
Ohio ____________________ ee eee ee 137,041 136,188 
Oregon and Washington ____________=--___----~-~------------------ 1,053 982 
Pennsylvania._______ ~_________~-----~--~----=------~------------ 122,247 101,950 
Texas ___________ LL ee ee eee ee 238,580 252,951 
West Virginia __________________________---------------------- 46,831 45,340 
Other States!_____ === eee 35,720 34,197 

Total___________________ eee 1,203,448 1,135,451 
, 

1Includes Delaware, Georgia, Maryland, North Carolina, Oklahoma, and Virginia. 

STOCKS 

The 1979 yearend mine stocks of finished _ ical fluorspar materials remained unchang- 
fluorspar totaled 5,400 tons, reflecting a ed from 1977 and included 895,984 short 

25% increase from the previous year’s tons of acid-grade fluorspar (of which 630 
stocks. The 1978 fluorspar stocks were re- tons were considered nonstockpile grade) 
duced from the previous year’s levels to and 411,738 tons of metallurgical-grade 
4,322 tons. Consumer stocks increased from fluorspar (of which 116,863 tons were of 

201,158 tons in 1978 to 226,423 tons in 1979. nonstockpile grade). 
Government stockpiles of strategic and crit- | 

FOREIGN TRADE 

A total of 14,454 tons of domestic fluor- Total U.S. imports of fluorspar for 1979 
spar was exported in 1979; most of this total rose 11% over 1978 import levels. Mexico, 
went to Canada, as a result of mine closures the largest exporter to the United States, 

in that country. supplied 66% of the U.S. import total, or



- - FLUORSPAR si 347 

678,057 tons. The Republic of South Africa levels. Canada provided 39% of the cryolite 
supplied 24%, or 248,681 tons, and Italy imports, with the Federal Republic of Ger- - 
supplied 4% of the total, or 36,203 tons. Of many, Denmark, and Japan supplying most 
the total imports, 63%, or 639,001 tons, was of the remainder. Imports of HF (70% basis) 

acid grade, compared with 64% in 1978; the were 14% higher than in 1978. Mexico, the | 
remaining 382,084 tons was metallurgical largest supplier of the acid, supplied 58% of 
grade. U.S. imports of ‘cryolite in 1979 the total and was followed by Canada and 

| declined from the 1978 level to 13,692 tons, Japan, which supplied nearly all the re- 
but were nonetheless up 16% from 1977 mainder. | : | 

a Table 7.—U.S. exports of fluorspar : 

| : } 1978 ° 1979 
a: Countries oe tit tit 

: Grotto Value @horttons) Value 

Australia__-________________________- 91 $9,028 _.- __ 
Belgium 21 3555 =  -2 __ 
Canada ____________ 7,970 810,019 13,941 $1,260,788 
Chile _________~___ eee _- -- 38 3,849 
Colombia __ ~~ 3 ee 1 3,535 ; -- _— 
Dominican Republic _________________--___-____ 60. —s- 11,858 ~~ 190° 40,621 
Ghana_____ > Lee 20 86,600 ae oe 
Israel _-. ee _- _— 12 1,212 
Italy. 20 678 __ __ 
Japan_.____________________ oe 5 528 39 3,900 
Malaysia ___.____-_-__-.--------~----+---~--+-+- -- ae 13 _, 1,270 
Mexico ~__________________=~_ - __ - 18 © 1,811 
Panama_____________~__ ee 5 1,000 _. _— 
South Africa, Republic of __.___._____.._---_-_-_--~ _— _- 21 5,760 
United Kingdom __-____-__-.-§ -_§ 55 ee 28 41,465 118 —«:11,295 
Venezuela _______________----~--~----------- 46 9,794 «69 8,938 | 

_ ‘Total_____________-___--_-_-------~-- 8,267 977,560 14,454 1,889,444 —
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Table 8.—U.S. imports for consumption of fluorspar, by country and customs district 
nnn EO LC SLAC LS ASS SS pps 

1978 1979 

«pet Value Value 
_ Country and customs district Quantity (thousands) Quantity (thousands) 

(short tons) ——___-—___——_ (short tons) ——-———________—__ 
Customs C.if. Customs Cif. . eee 

. CONTAINING MORE THAN 97% CALCIUM FLUORIDE 

Canada: 
' KE] Paso__- = _- —_ --— 1,029 52 85 
Laredo ___-____~____ _- — _- 78 6 6 eo ! 

Total.__§§ ~~ _— _- _- 1,107 58 91 
Greenland: El Paso_.._§________ —_ _- _- 77 6 6 
Italy: Galveston_-__.________ 48,679 3,267 3,718 36,203 2,920 3,443 EY 

ooQqQqooaooooaooeeeeee eee 
Kenya: 

Detroit __. $2. 2 17,320 1,221 1,531 11,168 483 900 
Houston __-__ ~~ — — _- 15,681 908 1,139 $e 

Total. __ 2-2 17,320 1,221 1,531 26,849 1,391 2,039 EN 
ener) 

Mexico: 
- Detroit _.. ~~ 5 588 64 64 214 9 11 

El Paso______ 2 104,860 5,594 8,657 93,074 4,993 7,707 
Laredo __- = 215,738 16,369 16,606 222,514 17,450 17,504 
Los Angeles ____§_§__§_____ __ | _- _— TT 6 6 
Pembina __ $5 _— __ _— 77 6 6 
Philadelphia.____________ a _— — 12,932 1,068 1,129 

- San Diego ____.__ > __ __ _— 77 6 6 
San Francisco___ _-§ 2 2 _— _~ _- 77 6 6 oe 

Total_____§_§_§_§_______ 321,186 22,027 25,327 329,042 23,544 26,375 
Morocco: Philadelphia __ ___ ___ 5,770 393 466 _- — _~ a i 

a - Saar SSS SSS SS SFG 

South Africa, Republic of: . 
Detroit ___.____________ __ _— _ 12,995 743, 1,060 

' Galveston _._ Le _— __ 7,388 509 714 
Houston _______§________ __ __ _- 16,933 1,173 1,554 
Laredo _____ ~~ 19,570 1,163 1,476 9,868 590 772 . 
New Orleans _____.___§_____ 140,180 9,156 11,614 156,078 10,866 14,987 
Philadelphia_____________ _— — _— 8,140 563 597  S 

Total.______________ 159,750 10,319 13,090 211,402 14,444 19,684 ———— ee 
———————— 

Spain: 
Cleveland ______________ 25,228 1,692 2,170 23,411 2,108 2,425 
Galveston ______________ 4,939 358 415 __ __ _— 
Philadelphia.____§________ 9,555 721 843 10,910 871 921 SE 

Total.__-§_§ ~~~ 39,722 2,771 3,428 34,321 2,979 3,346 EEO 
—TFHTHOATFTHE FH jm... lT—>—qjeRoamzzZ_Z_E 

Grand total___________ 587,427 39,998 47,560 639,001 45,342 54,984 
| 

CONTAINING NOT MORE THAN 97% CALCIUM FLUORIDE 

eee 

Canada: 
El Paso. ~~ 5 2 5 —_ __ — 600 12 12 
Laredo ________ _— a __ 190 13 13 8 

Total ______________ _- — __ 790 25 25 Ell 
——TFTHE EEE 

Mexico: 
Baltimore ___§___________ 4,645 304 315 38,834 2,397 2,918 
Buffalo__-___§_~§ ~~ __ 15,913 928 1,038 16,624 1,023 1,231 
El Paso___ 5 > 5 ee 49,356 1,622 1,622 43,248 1,399 1,399 
Galveston ______________ _- __ __ 123 8 8 
Laredo ________________ 158,870 9,440 9,441 175,137 11,488 11,546 
New Orleans ____________ 13,201 785 861 65,501 4,266 4,819 
Philadelphia.______§______ 4,778 324 390 9,548 638 769 OY 

Total______________ 246,763 13,403 13,667 349,015 21,219 22,690 $$ ——— 
South Africa, Republic of: 
Chicago__-______________ 2,464 136 166 1,311 80 154 
New Orleans ____________ 40,257 2,299 2,929 30,968 1,768 2,237 
Philadelphia_____________ 6,778 464 589 __ a _- eee 

~ Total ~~~ 49,499 2,899 3,684 32,279 1,848 2,391 
Spain: Baltimore ____________ 33,014 2,015 2,658 — _— _- a 

QQ 
Grand total.__________ 329,276 18,817 20,009 382,084 23,092 25,106 

SSS
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| - Table 9.—U.S. imports for consumption of 70% hydrofluoric acid 

| | 1978 1979 
Country Quantity Value Quantity Value 

(short tons) (thousands) (short tons) (thousands) —__——- errr nomsan’s ‘Short tons) (thousands 
Canada _~______= =e 34,444 $16,923 39,453 $22,563 France ________-_-_ _— __ 137 198 Germany, Federal Republicof _._____________ (4) 1 266 393 Japan__-______ __ _— 1,664 1,538 Mexico _____________ 53,912 30,610 58,597 43,539 Netherlands________________ _— _— 4l 60 Sweden ___________ __ _— 22 5 Switzerland _-_-___________ — — 13 17 United Kingdom ~__. = == = 709 414 963 1,208 ES 

Total__-_-___________ eee 89,065 47,948 101,156 69,521 $$ ee ee 
1Less than 1/2 unit. 

Table 10.—U.S. imports for consumption of cryolite! 
| | 

: 1978 1979 
Country Quantity Value,c.if. Quantity Value, cif. 

- (short tons) (thousands) (shorttons) (thousands) OS oe eoeeoeeueueESE er we rouse 
Canada _______ = 3,067 $1,250 5,320 $2,179 China, mainland ______________________ 476 193 590 O57 Denmark__________________ 9,530 4,959 2,436 - 1,575 Germany, Federal Republic of woe ee LL 174 111 . 2,954 1,716 Greenland ~ ee 632 325 160 101 Japan____~___ 5,510 2,782 2,173 1,318 Netherlands _=§_-§_-_-$_~ == 61 39 58 49 . Switzerland _-_-_-§_§_-_____ 2 1 ‘1 ee Gd) 

Total______- 19,452 9,660 18,692 7,195 $$ sss 
4Only the material from Denmark is natural cryolite; all other material is synthetic. 
Less than 1/2 unit. _ : 

PRICES 

Average values for fluorspar shipments during 1979 for the third consecutive year, 
in 1979 as reported by domestic mines but a 6% across-the-board price increase 
advanced about 27% for acid-grade material was announced that would take effect on 
and declined 67% for metallurgical-grade January 1, 1979. European and South Afri- 
shipments. Yearend quotations by the Engi- can term contracts for acid-grade material 
neering and Mining Journal are presented showed some upward pressure but remain- 
in table 11. Mexican prices remained stable ed relatively unchanged from prices in 1976. 

Table 11.—Prices of domestic and imported fluorspar 
(Dollars per short ton) 

eee 
1978 1979 eee I 

Domestic, f.o.b. [linois-Kentucky: 
Metallurgical: 70% effective CaF2 briquets_.._________________ | 91 91 
Ceramic, variable calcite and silica: 

88% to 90% CaFe______________ ee 90-100 100 95% to 96% CaF2__________ 95-109 109 97% CaFg ~.______-____ 100-115 121.50 
Acid, dry basis, 97% CaF2: 

Carloads __________________ ee 111-115 117 88% effective CaF2 briquets __-_________________. 111 111 European and South African:' Acid, term contracts____________________ 97-105 130-145 
Mexican:? 

Metallurgical: 
10% effective CaF2, f.o.b. vessel, Tampico ___________________ 65.52 69.45 
10% effective CaFo, f.o.b. cars, Mexican border________________ 62.92 66.70 Acid, bulk: 97% +, Mexican border _________________. 79.38 84.14 ee 

1C.i.f. east coast, Great Lakes, and Gulf ports. 
U.S. import duty, insurance, and freight not included. 

Source: Engineering and Mining Journal, December 1978 and 1979.
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| WORLD REVIEW ; 7 | | 

World production of fluorspar increased fluorspar to maintain supplies at its steel 

2% in 1979.to about 5.4 million tons. Mexico plant.’ ae | 

remained the leading producer, with 20% of Canada.—Canada’s only active fluorspar 

the world production, and was followed by mine, the Newfoundland Fluorspar Works 

the U.S.S.R, Mongolia, the Republic of of the Aluminum Co. of Canada, Ltd., (Al- — 

South Africa, Spain, mainland China, and can) shut down all operations in February 

France (in order of volume). 1978 (mining ceased in late 1977). Alcan 

According to a report issued by the Min- found that it was more economical to im- | 

erals Bureau of the South African Depart- port its fluorspar needs, although consul- 

ment of Mines, total world demand for tants from the United. Kingdom determined 

| fluorspar was projected to increase at a_ that the Alcan deposit could be mined more 

1.4% annual rate to 4.5 million short tons of economically than it had been if only the 

fluorspar concentrates by 1980. Demand in Trefare and Blue Beach veins were worked 

developed countries was forecast to grow at and if new mining and concentration prac- 

a lesser rate, 4.2% per year to 2.9 million tices were introduced.* . . | | 

tons by 1980. Total world demand for In British Columbia, Rexspar Minerals 

fluorspar used by the steel: industry was and Chemicals Company was reevaluating 

expected to increase to 62% of the total. its uranium-fluorspar property at Birch Is-. 

demand, and demand for aluminum produc- land. Complex metallurgical problems and 

tion was expected to account for 18% ofthe environmental considerations had been pos- 

total. Consumption of fluorspar in the fluor- ing obstacles for the proposed 7,000-ton-per- 

ochemical industries was expected to de- week operation.= 7 | 

crease to 20% of the total demand.’° China, mainland.—Members of a Japa- 

According to a study carried out for the nese trade mission made a contract. with 

U.S. Manufacturing Chemists Association mainland China to buy about: 45 thousand 

(MCA), free world production. of F1l and __ tons of metallurgical-grade fluorspar to be 

F12, the CFC’s most commonly used for shipped over a 10-month period starting in 

propellents, decreased 6.5% from 1976 to June 1978.16 

1977 and was 4% less than the 1.6 billion Italy.—A fluorspar deposit in Pianciano, | 

pounds produced in 197 3. MCA was con- 55 miles northwest of Rome, received a 

ducting a research program to monitor favorable appraisal for further develop- 

worldwide effects, if any, of CFC’s on ment. Soricon SpA, a wholly owned subsid- — 

atmospheric ozone." . a - iary of Southland Mining, Ltd., an Austra- 

The West German Ministry of the Inte- lian firm, had more than 5,000 acres under 

rior sponsored a conference in December lease that contained 7.1 million tons of ore 

1979 which concluded that although the averaging 43.9% fluorspar. Fluorite oc- 

role of CFC’s in the depletion of atmospher- curred in a bedded deposit of pyroclastic 

ic ozone is uncertain, steps to reduce con- lacustrine muds and was suitable for sur- 

sumption on a voluntary basis should be face mining. The ore occurrence was sub- 

taken on the assumption that atmospheric divided into sandy and clayey fractions. In 

ozone has already been reduced by 15%. both fractions, most of the fluorite occurred 

The conference also recommended that as particles less than 2 micrometers in size. 

each country report annual consumption to The clayey ore averaged 55.7% fluor- 

the United Nations Environment Program. spar, and the sandy ore averaged 20.7%. 

Studies in the United States by the Nation- The deposit had been known for at least 20 

al Academy of Sciences and the National years, but lack of a suitable beneficiation 

Oceanic and Atmospheric Administration process had precluded development. A new 

(NOAA) concluded that ozone depletion in process was claimed to effect a 75% recov- 

the atmosphere would produce harmful ery on the Pianciano ores.?” | 

worldwide health and environmental haz- Mexico.—Instituto Mexicano de la Fluo- 

ards. CFC’s are also believed to last at least rita, A.C., representing 120 fluorite produc- 

30 years in the lower atmosphere, which is_ ers in Mexico, recommended that Mexican 

longer than was previously believed.’? fluorspar prices remain stable throughout 

Brazil.—Sagging domestic fluorspar pro- 1978. The Institute reported that total sales 

duction forced Cia. Siderurgica Paulista to of Mexican fluorspar for 1978 amounted to 

purchase about 2,700 tons of Mexican 1,167,023 tons, which was 18% higher than
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the previous year’s sales; 1978 was: the South Africa, Republic of.—Production 
highest sales year since 1974. Sales to U.S. _ of fluorspar is estimated to have reached an 
consumers accounted for 50% of the total. alltime high of 497,265 tons, which was 15% 
Sales to Mexican consumers were 298,000 higher than the 1978 total. The South Afri- 

tons, up 18% from 1977. . : can Minerals Bureau of the Department of 

KE. I. du Pont de Nemours & Co., Inc., Mines predicted that the Republic of South 
announced that it would sell 51% of the Africa would become the world’s major 
stock in its LaDominicia fluorspar mine to supplier of fluorspar from 1985 onwards.” 
Mexican investors. The operation—one of Reserve figures were revised upward to 
the seven largest fluorspar mines in about 170 million tons (15% to 30% CaF,, 
Mexico—would thus become ‘“Mexicaniz- averaging 25%), which was 60% more than 
ed,” qualifying it to obtain new mining the 1976 estimates.”? This reevaluation was 
concessions under the Mexican mining based partly on improved beneficiation 
law.s oe | techniques that allow for increased recov- 

A paper summarizing fluorspar develop- ery. . | 
ments in Mexico was presented. It was The largest fluorspar mines in the Repub- 
explained that there are two fluorspar belts _lic of South Africa were all open-cast mines 
in Mexico. The eastern belt extends from located in the northeastern part of the 
the Encantada district around Muzquiz, country. The major South African produc- : 
Coahuila, southward to San Luis Potosi in ers included Buffalo Fluorspar (Pty), Ltd. 
central Mexico. The western belt extends (formerly owned by United States Steel 
from the Parral mining area in Chihuahua International and sold to Philipp Bros.): 

: southward to Zacatecas. Mexico has abun- Chemspar, Ltd. (owned by Phelps Dodge of 
dant reserves of low-silica, high-CaF, mate- Africa, Ltd.); Ruigtepoort Fluorspar Mines | 
rial and is the only known significant (Pty), Ltd.; and Vergenoeg Mining Co. (Pty), 
source of natural-lump metallurgical-grade Ltd., (owned by Bayer A.G.). — 
fluorspar in the western world. Because The Unit for Futures Research at the ! 
Mexican fluorspar is generally high grade, Republic of South Africa’s Stellenbosch : 
it has been possible for Mexican producers University forecast that 1.2 million tons of : 
to be flexible in providing whatever grade of fluorspar would be mined in the Republic of } 
product is required by the market. In 1978, South Africa in 2000. oe : 
about 140 fluorspar mines were operating in Spain.—Fluoruros, S.A., which is 90% | 
Mexico, and 9 of these mines accounted for owned by Bethlehem Steel Co.; was the 
85% of the total production. The LasCuevas owner of large fluorspar processing plants : 
mine in San Luis Potosi was the largest fed partly by its own small mines but fed 
fluorspar mine in the world. Mines that mostly from material provided by Minas de : 
produced only fluorspar accounted for 83% Villabona, S.A., which had only small pro- 
of the country’s installed capacity; the re- cessing plants of its own. Fluoruros had 
mainder of the capacity was accounted for cash flow problems due to increasing ex- 
by fluorspar byproduct production from sil- penses and depressed fluorspar prices and 
ver and lead mines. Total Mexican fluor- had incurred a 45-million-peseta debt with 
Spar capacity was pegged at 1.4 million tons. Villabona. Instead of extending further 
Present fluorspar mines were estimated to credit, Villabona stopped shipments of ore 
have a total reserve of 36 million tons of at yearend and curtailed its own operations. 
fluorspar with a CaF. content greater than Fluoruros, with its 280,000-ton-per-year 
60%. | operation, accounted for most of Spain’s 
Mongolia.—An expansion was underway fluorspar exports.2° | 

to double fluorspar output by 1980. Plans Thailand.—Production of fluorspar in 
were for this fluorspar to be consumed by 1979 dropped 4% to an estimated 244,000 
the Soviet steel industry. tons. Since the world recession of 1973-74, 
Pakistan.—Commercial extraction of Thailand’s fluorspar production was halved, 

fluorspar deposits began at Koh-e-Dilland in and the number of fluorspar mines was 
Kalat District, Baluchistan. Official esti- reduced from 81 to 34. J apan, although still 
mates of reserves were about 85,000 tons of Thailand’s largest fluorspar customer, turn- 
CaF.. An annual production rate of about ed increasingly to mainland China and the 
4,500 tons of metallurgical-grade material Republic of South Africa for its purchases of 
was anticipated, and it was expected that metallurgical fluorspar. Of all J apanese 
80% of this production would be used by the fluorspar imports, 29% came from Thailand 
Pakistan Steel Mills Corp., with the re- in 1978, compared with 37% in 1977. 
mainder intended for local foundries.”° In order to offset the loss of fluorspar
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markets, Thailand’s Board of Investment capacity of 135 to 180 thousand tons of ore 

recommended the establishment of a bri- per year yielding 45 to 90 thousand tons of 

quet plant, HF facility, and a plant to finished product. The new plant replaced an | 

produce synthetic cryolite. Use of indige- old facility at Rockhope (that was formerly 

nous mineral deposits to produce refined part of the Weardale Lead Co.) and will 

products was envisioned as a way to lessen provide Samuk with a five-fold capacity 

the balance-of-trade deficit and attract increase. Samuk was formed in 1971 to 

manufacturing operations. develop fluorspar mining operations in 

~ United Kingdom.—Dresser Minerals In- County Durham. This extensive mineral 

ternational had purchased a fluorspar mine district was first mined for lead as early as 

and mill in 1977 that was formerly owned ancient Roman times, and some of the mill 

by the Italian firm G.E. Giuline. The mill feed would be expected to include old lead- 

was located in Derbyshire, but plans to mine tailings. Samuk acquired five mines 

mine at Youlegreave in Peak District Na- and mineral rights in an area larger than 

tional Park met opposition from the Park 115 square miles; the area is a part of the 

Planning Board. A permit to mine was _ north Pennine ore field.” 

denied in July 1978 because Dresser did not Imperial Smelting Corporation, (a Rio- 

provide reclamation plans which were satis- Tinto Zinc Corp. Ltd. subsidiary) awarded a 

: factory to the Board. Later in the year an contract to Matthew Hall Norcain to build 

agreement was worked out whereby Dresser an aromatic fluorine-compound plant at 

would put up a £ 175,000 bond guaranteeing Avonmouth. The 450-ton-per-year plant was 

full restoration of the 10-acre site. Dresser to be the first of its kind in the United 

planned to mine nearly 11 million tons of Kingdom and would make ISC a leading : 

ore over the next 5 years from aseam about world supplier of aromatic fluorine com- 

40 feet wide and 100 feet deep.” pounds. Among the compounds planned for 

In Frosterly, County Durham, a fluorspar production was 2,4 difluoroaniline, an inter- 

processing plant was completed in Novem- mediate used in making difluisil. Difluisil is 

ber 1978. The plant, owned by Swiss Alumi- _ the analgesic ingredient used to make Dolo- 

num Mining (U.K.) (Samuk), included heavy _ bid, a new aspirin substitute.’ : 

media and flotation units having a designed |



| FLUORSPAR 353 

Table 12.—Fluorspar: World production, by country a 
| . | (Short tons) . . : oo 

. | Country? and grade? 1976 1977 1978” - 1979° - 

North America: 
Canada, acid grade® 97_______ F70,500 T65,600 —_ _s 

ll ———SSEEEDD 
Mexico:* . - 

Acid grade____§_~ ~~~ 320,134 460,344 540,259 541,600 
Ceramic grade________________ 28,107 36,124 49,725 *. 49,800 
Metallurgical grade _________________ 411,798 496,483 577,040 578,000 
Unspecified _.__-______________ - 346,297 59,826 -109,044 -108,900 

Total -_______~_ 1,106,336 1,052,777 1,057,980 1,060,500 
———aaanaaQQQuquQQ lA 

United States (shipments): 
Acid grade____ ~~~ 116,300 100,605 74,880 WwW 
Metallurgical grade _._________________ 71,970 68,884 54,548 WwW att cies 

Total _-_-_-_~~_ 2 188,270 169,489 129,428 109,299 

South America: . 
Argentina: 

Acid grade® ___ 13,253 714,482 13,600 13,500 
Metallurgical grade®_____________________ 30,924 33,790 31,600 33,000 

Total. ~~ ee 44,177 48,272 © 45,200 46,500 

Brazil:5 . . | 
Direct shipping ore, grade unspecified (sales) ___ _ _ _ 61 ‘14,509 NA = =:.NA 

_ Beneficiated product (output): . a , 
Acid grade. = = = 30,071 _ NA 
Ceramic grade ____§__._§____________ 34,287 524 67,610 oo NA 
Metallurgical grade ___§ $$$ ~§ 5 5 28,359 . NA $b eee 

. Total... -§ > 5 5 Le 34,348 13,463 67,610 77,000 
Uruguay, grade unspecified __/$_~_~_.._________ 55 83 £90 85 

ooo ee 
Europe: 

Czechoslovakia:® 3 Lo 
Acid grade_____§ ~~~ 51,500 53,000 53,000 53,000 
Metallurgical grade __.__§$_§ $5 5 = ee 51,500 ™53,000 53,000 53,000 

eee 
- Total ~~ ~~~ Le F103,000 F106,000 106,000 ~ 106,000 

France:® & . 
Acid and ceramic grade ___§/§ -______________ F208,000 207,000 NA NA 
Metallurgical grade ________._~_~_~________ ¥129,000 105,000 NA NA oN SN 

Total _____-__---~--_--~--------__- *337,000 312,000 347,000 347,000 
—_————**€*£*{{z—e—F—€FKx£z—NaEI—{[{{2={[{[{__ 

German Democratic Republic:® ® 
Acid grade____§ 2 § > 25,000 27,600 27,600 27,600 
Metallurgical grade _____________________ 75,000 - 82,400 82,400 82,400 EI 

Total _____._ ~~ 100,000 110,000 110,000 110,000 “ee SS =—_—_—€—=€—€_=_===zZ{=“=“_ 
Germany, Federal Republic of (marketable):3 
Acid grade® ___ = = 2 638,701 83,086 NA NA 
Metallurgical grade®___§_§_§__-§_-§_§__§_-____ 7,078 9,232 NA NA 

Total_______ ~~ ~~ LL 70,779 92,318 83,491 94,000 
Greece, grade unspecified _...§.§_-_____________ ©1,100 551 672 650 EE 

SSS SSS cea 
Italy: 
Acid grade______~_~__~_______ ee T193,192 158,000 143,320 140,000 
Ceramic grade____§_~§__§___§___________ 9,205 14,544 14,328 14,300 
Metallurgical grade ____.§_________________ 29,983 32,209 31,085 30,900 

a rp ile SSEAED 

Total _--_____----__--___---------_ "282,380 —=204,758 188,738 185,200 
Romania, metallurgical grade® ?#__§_§_§_»_§_§_____ 17,000 22,000 22,000 22,000 

. a aaa": 
Spain: 

Acid grade ______.._____~__~__--_-__ *244,688 233,497 218,847 232,000 Metallurgical grade __ $$.» ___ 71,293 108,727 219,360 220,000 a cha hes Deh 
Total ___-_____-- ee *315,981 342,224 438,207 452,000 EO OEY eee 

Sweden:® 
Acid grade® ___ 2,015 T1464 __ __ 
Metallurgical grade®__§_§_-§_§_. 9 § 5 1,649 71,197 _ __ ee 

Total _____---__-~_~___ ~~ 3,664 2,661 — __ me oOo 

See footnotes at end of table.
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oe Table 12.—Fluorspar: World production, by country —Continued | | 

. (Short tons) | a . . | 

Country! and grade - 1976 1977 1978P ' 1979° - 

Europe: —Continued - . 

USSR. 8 : | : | | z 

Acid grade_____ -_--_------------------ 260,000 265,000 - 270,000 275,000 

Metallurgical grade®&__ __________------__--- 280,000 287,000 292,000 298,000 

‘Total __-.---__-=------------------ 540,000 552,000 562,000 573,000 

- United Kingdom:’ | 
a 

Acid grade_______--____--~-------------- F147,710 115,743 NA NA 

Metallurgical grade ________-__-__-------- 31,967 725,353 NA... NA 

Unspecified _____-____-_---------------- 59,524 772,311 NA NA 

Total______-_-______-_-_----=------- —*289,201. "281,407, - 208,300 210,000 
Africa: . _ oo . 

Egypt, grade unspecified_________-~-_- a 1,716 1,548 2,464 2,700 

Kenya: co . _ 

- - Acid grade_____ ___-----~-------------- NA 116,575 103,278 98,000 

. Metallurgical grade ________~__----------___ NA 20,111 14,189 12,000 

| er 82,708 136,686 117,467 110,000 
- Morocco, acid grade_ __ -§ _- -_/-_-_------------ 56,714 44,100 - 59,700 - 65,000 

_ Rhodesia, Southern, metallurgical grade®® ________ 220 220 _ 220 220 
- —— 

South Africa, Republic of: , oo — 

Acid grade__ _ _ + -----+~-------------- 232,449 258,656 $28,088 . 426,930 

' Ceramic grade_________~-~--_----------- 48,543 72,378 16,432 9,344 

Metallurgical grade ______-~- oe 44,469 55,523 89,042. 60,991 

- MPotal_ _-._-_-__.__----------+------- 320,461 386,557 483,512 497,265 

Tunisia, acidgrade _________-__~--~--------- 88,094 31,809 33,000 34,000 

Zambia, grade unspecified__________--------- 3 “11 84 88 

Asia: 
- China, mainland, metallurgical grade® * _______—-—- 385,000 F440,000 440,000 440,000 

India: 
Acid grade ._ . __ ___----__-------------- — F10,702 9,997 10,594 12,000 

Metallurgical grade ___ > _--___-----------___ 4,708 6,768 4,729 5,700 

| I Co 15,410 16,765 15,323 17,700 
_ Korea, North, metallurgical grade® 3 _ = = 33,000 44,000 44,000 ' 44,000 

Korea, Republic of, metallurgical grade_ _ ___-—----- 22,344 14,309 12,531 10,000 

Mongolia, metallurgical grade?_________--~—---- €333,000 369,200 501,400 500,000 . 

Pakistan, grade unspecified ____ _____—_-----~--- 11 ee 369 275 

Thailand:® . . 
Acid grade___ __ ___-__----_-~------------ 58,777 60,435 . 60,627 43,000 

Metallurgical grade ~_—------~----------- 141,679 213,093 193,490 201,000 

/ Total ____________~-----~-~~----~---- -T200,456 | 273,528 254,117 244,000 

Turkey, metallurgical grade ___—_—__---------- 1,413 1,886 1,381 1,400 
eee 

Grand total ___.______--_--~----------- 74,894,386  °5,146,217 5,282,279 5,359,882 

i 

4 €Rstimate. Preliminary. Revised. NA Not available. W Withheld to avoid disclosing company proprietary 

ata. 

1In addition to the countries listed, Bulgaria is believed to have produced fluorspar, but production is not officially 

reported, and available information is inadequate for the formulation of reliable estimates of output levels. 

‘An effort has been made to subdivide production of all countries by grade (acid, ceramic, and/or metallurgical). Where 

this information is available in official reports of the subject country, the data has been entered without qualifying notes; 

where a secondary source has been used to subdivide production by grade, the source for the basis of this subdivision has 

been identified by footnote. Where no basis for subdivision is available, the entry has been identified with the notation 

“grade unspecified.’ | 
3Information on grade obtained from Bundesanstalt Fiir Bodenforschung Hannover and Deutsches Institut Fiir 

Wirtechafteforschung Berlin. Untersuchungen iiber Angebot and Nachfrage Mineralischer Rohstoffe IV. Flusspat, March 

L, p. 39. 
4Totals for all years are reported production for all grades of fluorspar. Data by grade are exports and local sales as 

listed by Instituto Mexicano de la Fluorita (Mexican Fluorspar Institute). Metallurgical grade fluorspar includes material 

listed as submetallurgical in nature, while unspecified material represents the difference between reported exports and 

production and, as such, presumably is indicative of additions to or deletions from stocks. 

5Official Brazilian sources list crude ore mined as follows in short tons: 1976-54,448; 1977-171,916; 1978-134,500 

(estimated); 1979-NA. 

6Data for 1976-77 are marketed production estimated from domestic consumption and trade data; it does not take into 

account changes in stocks. Total run-of-mine production (direct-shipping plus ore destined for concentration was as 

follows in short tons: 1976-744,000; 1977-586,000; 1978-584,000; 1979-584,000). 

7Includes material recovered from lead-zinc mine dumps. 

8 Acid-grade material listed for Thailand is beneficiated product resulting from processing of reported low-grade 

material; metallurgical-grade material is run-of-mine material reported under the term “high grade.” Recorded 

production of low-grade material was as follows in short tons: 197 6-79,184; 1977-51,246; 1978-92,875; 1979-69,000 

(estimated).
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a TECHNOLOGY - 

The role of CFC’s in the depletion of an average of 35%.*5 | 
stratospheric ozone continued to be a sub- A patent was granted for a method of 
ject of controversy. One group at the Fede- detecting subsurface deposits of fluorspar. 
ral Republic of Germany’s Institute for The method uses a combination of magnetic | 
Ecological Chemistry at Munich found that and gravitational techniques.*¢ A patent 
CFC’s decompose in the lower atmosphere.** was also granted for a new method of 

The effectiveness of satellite measure- beneficiating fluorspar and other nonsul- 
ment of stratospheric ozone and aerosols fide ores by froth flotation. The collector 
was a subject of a study commissioned by used in the process is a partial ester of 
the National Aeronautics and Space polycarboxlic acid said to enhance recovery 
Administration.» The Manufacturing and at the same time permit recycling of 
Chemists Association set up a network of Process streams.*’ Another patent was 
four CFC monitoring stations located in granted for a method using fluorine com- Ireland, Barbados, American Samoa, and pounds to recover titania from ilmenite. 
Tasmania. Data from the stations is ex- The ore is first digested with HF, and the 
pected to help determine if there is any SOlution is then treated with ammonium 
accumulation or natural sinks for CFC’s in fluoride and hy droxide in order to precipt- the lower atmosphere.*° tate an lron-ammonium complex.* A Cana- 

Some measurements have detected an dian patent was awarded for a method of 
increase in stratospheric ozone. It was pro- ¢tecting fluorspar in an ore or in rock | posed that increased atmospheric carbon samples. The chemical colorimetric test is 
dioxide levels may be linked to the increase P articularly _ Suitable for diamond-drill | inozones! — | cores.** A history of development, present | 

A researcher at Rochester University de- discussed’ sand uses for fluoroaromatics was 
termined that water supply fluoridation vA nart f . . SF 
may be a factor in the reduction of heart di part from a Browing use of ole as a 
disease. This determination may support ielectric, SFe was noted for its utility as a y supp the theory that fluoride inhibits calcifica. 1¢* detector in water mains. The nontoxic, 
tion, which causes hardening of the arteries "0"? olluting Bas Is injected into the mam at —? d the heart 2? : a concentration of about 6 parts per million. 
around the neart. | Shallow holes about 6 inches deep are made 

E. I. du Pont de Nemours & Co., Inc., and along the pipeline route, and each one is Imperial Chemical Industries, Ltd., con- checked for the presence of SF; gas with a 
ducted further testing of CFC F22 after commercially available detector. The use of preliminary tests had indicated the materi- SF, to replace tracer dyes for river monito- 
al was. weakly tetratogenic in rats. Expo- ring studies was also contemplated*! : 
sure to F22 at the Occupational Safety and An announcement was made that a 125- 
Health Administration maximum concen- ton-per day demonstration plant would be 
tration standard of 1,000 parts per million constructed, using fluorocarbons as the liq- 
was found to have no statistically signifi- uid medium in a flotation process to remove cant ill effects. Du Pont continued to recom- sulfur and other impurities from coal. The 

- mend that use of F22 be limited until project was to be funded by the American 
further long-term tests are completed.* Electric Power Institute. A multiclient A study of fluoride emissions from study conducted by Batelle Columbus Labo- 
gypsum-disposal and cooling-water ponds of ratories concluded that fluoroplastic-lined phosphoric acid manufacturing plants was steel products would soon find much wider released. It was concluded that the most application in the chemical process indus- 
promising method of fluoride emissions con- tries because of the plastics’ high heat 
trol was to recover H2SiF. and segregate stability and low reactivity. The fluoroplas- 
cooling-water from gypsum-pond waters. tics can be applied directly to coil steel, The National Institute for Dental Re- making direct forming of a precoated prod- search recommended that children start uct possible.*3 , 
regular programs to rinse with fluoride Developments in fluorinated coatings for 
preparations for tooth decay prevention. A ships were reported. These new coatings 
3-year project using fluoride preparations provided a tough, durable membrane and 
and focusing on elementary school children were heavily fluorinated, highly cross- 
found that tooth decay could be reduced by linked materials of the epoxy and polyuret-
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; : 10Gossling, H. H. Fluorspar, 1973-1980, A Commodit 

hane classes. The coatings hinder water Profile. Report No. 3, Minerals Bureau, Dept. of Mines, 

penetration because they are not readily Republic of South Africa, 1978, p. 36. | —_ 

wettable and the molecular absorption of y gewopean Chom gS F luorocarbon Output Falls. 

water into the film is relatively small.** 12Chemical & Engineering News. Chlorofluorocarbons 

‘An im portant new material for solar Last Longer Than Thought, v. 57, No. 49, Dec. 3, 1979, p. 

photovoltaic cells promised to cut the cost MaMining Journal. Industry in Action. V. 290, No. 7440, 

and improve the efficiency of these devices. Mgy.24,1978.p 000. | 7 a 

Developed by Energy Conversion Devices, Feng TO Fillers spd Extenders, No. 1, 

Inc., of Troy, Mich., the main structure of 299 Mining. Journal, No Decision Yet on Birch Island. V. 
. , No. , dune 2, , p. 417. 

the cell consisted of doped and undoped 161). Embassy, Tokyo, Japan. State Department Air- 

layers of amorphous silicon and fluorine- eran A-184, ay 25, 18. p. 3. FI 
: : ining Magazine. Pianciano Fluorite: Development 

compounds, which together act as a seml- Appraisal. V. 139, No. 3, September 1978, pp. 203-209 

conductor. Such layers could also be used N 1 Engineering and Mining Journal. News Briefs. V. 179, 
. . : : 45 46 o. 9, September , p. 342. 

for other semiconducting applications. _ 19Madero, A. Fluorspar Developments in Mexico. Pres. 

Dolibid, an aspirin substitute containing at American Institute of Mining, Metallurgical, and Petro- 

fluorine compounds, after being discovered leum Engineers Annual Meeting, Denver, Colo., Mar. 2, 

in the United States, was test marketed in 20Industrial Minerals. Extraction of Fluorite Deposits 

the United Kingdom in April 1978.” Stgrta, No. 184, November 0718, p- 14 
: . ork cited in footnote 9. 

Foote einer Co., of Jenkintown, Pa., US. Embassy, Pretoria, South Africa. State Depart- 

announced its new lithia-containing flux for "Sg; y7eren eD. av, te fv: 
. . Industrial Minerals. The Spanish Fl isis. No. 

use in steelmaking. The product, called 138, March 1979, pp. $3.85. oe Crisis. No 

Footespar, is a metallurgical fluorspar sub- 4 ig a Possibilities Pinpointed. No. 131, 

stitute. 25 Mining Magazine. OK for Fluorspar Mine. V. 139, No. 

New geologic data on New Mexico’s 4 Qctober 19%, p43. swiss Aluminum-New Processi 
: e * e ° ining ournal. WISS uminum-New rocessin: 

fluorspar districts and specific deposits, Pignt in U-K. V. 291, No. 7474, Nov. 17, 1978, p. 389. 

along with developments and discoveries Coe aropean Chemical News. ISC Fluoroarometirs Order 

. . ge atthew Hall. V. 32, No. 834, Apr. 28, , p. 32. 

since 1966, was presented in a publication 28Environmental Science and Technology. Modeling 

by the New Mexico Bureau of Mines and Man's Influence, on, Stratospheric Ozone. V. 12, No. 3, 

i 48 
arc » Pp. H-214, 

Mineral Resources. ; ; 29K eite, E. L. The Capability of Satelite Borne Remote 

A report on the Bayhorse fluorite deposit Sensors to Measure Stratospheric Trace Constituents, v. 2: 

. . ne and Aeroso a issions. Mitre Corp. Nation 

de Custer aunty , Idaho, at published. 13 Aeronautics and | Space Administration Pub. No. NASA- 

eposi a measured reserve 0 , - ,v. 2, May 1978, p. 147. 
e ° , e 

30 i 

million short tons grading 36% CaF.2. The Feb een ~ eek. Technology Newsletter. V. 122, No. 8, 

deposit was formed as an open space, filling I “Groves, K. s. S. é. Mattingly, and &. F. Tuck. 
. : : ncre mospheric Carbon Dioxide and Stratospheric 

in collapse breccia features of the Ordovi- Ozone. Nature, v. 278, No. 5665, June 1978, pp. T1L-T1B. 
cian Bayhorse. Dolomite. Mineralization Dies (London). Biology: Fluoridation and Heart 

: : nsease. Nar. ’ » D. ° ; 

was probably related to the Eocene Challis Chemical Marketing Reporter. Du Pont Says ¥-22 
Volcanic Series.*® Rule Suffices. V. 214, No. 7, Aug. 14, 1978, p. 5. | 

srs : Linera, A. A., and R. A. Baker. Evaluation of Emis- 

An artificial blood substitute called Fluo- sions and Control Techniques for Reducing Fluoride Emis- 

sol was sucessfully used in life-saving blood sions From Gypsum Pone in the Phosphoric Acid Indus- » 

* : ry. nvironmen rotection gency publication 

transfusions. The fluorine-based compound EPA /600/2.78/121, June 1978, p. 230. y P 

cous prove invaluable for disaster victims, Mane” York Times. Schools Urged to Use Fluoride 

attlefield casualti 1 i owas u 00 ay. duly oo) tei Pan 
blood alties, patients with rare 36Hunt, H. B. (assigned to Texas Pacific Oil Co., Inc.) — 

00 types, an patients whose religious Method for Detecting Subsurface Fluorspar Deposits or 

beliefs prohibit normal blood transfusions." Other, Minerot lscively. Low Rete S relatively High 

—_—__ Pat. 4,068,160, Jan. 10, 1978. Ne 

~Physical scientists, Section of Nonmetallic Minerals. Cy “Wong, Bad Stan (assigned to American 

Fed 1 Register. V. 42, No. 164, Aug. ; , . anamil ) froth ro 10n neficiation 0 ospha 

42780. wer 4 gister o. 16 ug. 24, 1977, pp Rock, Fluorspar, Barite or Other Non Sulfide Ore. US. 

3___ V. 43, No. 58, Mar. 17, 1978, pp. 11301-11326. Pat, §7110.207, Aug. ®, 1978. oo, 
4 "Nagasubramanium, K., and K. J. Tin (assigned to 

. V. 48, Nov. 27, 1978. Allied Chemical Corp.) Recovery of Titania from Ilmenite 
5Wood, H. B. Fluorspar Briquettors Expanding Output. US ; . 

Eng. and Min. J., v. 179, No. 7, July 1978, pp. 81-83 S, Pat. 4,107,264, Aug. 15, 1978. 

Bruno, G. D. Fluorine Consumption Trends in the Method of Deo Mtospar 1 Rive ning ck Semele. 

Aluminum Industry. Mining Engineering, v. 30, No. 11, | Such as a Diamond Drill Core Sample. Can. Pat. 1,039,164, 
November wis. pp. 1562-1564 ‘ter. Du Pont Expands Sept. 26, 1978. 

mi arketing porter. Du Pon xpan P tt, W. Hal 

“Teflon at Parkersburg, W. Va. V. 214, No. 9, Aug. 28, duction of p Hialogen exc ees ustries (Lon: 
1978, pp. 3, STM kes Shi «of Sulfur Hexaftuoride to don), No. 2, Jan. 21, 1978, pp. 56-63. 

——-. Alli akes Shipment of Sulfur Hexafluoride Scientist (U.K.). .V. 

Ontario Customer. V. 214, No. 23, Dec. 4, 1978, pp. 5, 31. No. 1103, May 18, 178 me Gas Takes to Water. V. 78, 

®Kinner, W. K. Magnesium: Ready to Grow Again. 42Industrial Minerals. Company News and Mineral 

Mater. Eng., v. 90, No. 8, September 1979, pp. 49-51. Notes. No. 126, March 1978, p. 113.
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. . .. 47K j ial Ti London). Rio Tinto to Make New U.S. “*Process Engineering (U.K.). Lining Up for Plant Pro- pain Killer, June | 16, We one. mum ae NW 
tection. July, 1978, p. 5. *8McAnulty, W. N. General Information on Fluorspar. “Griffith, J. R., and J. D. Bultman. Fluorinated Naval New Mexico Bureau of Mines and Mineral Resources, Coatings. Ind. Eng. Chem. Prod. Res. Dev., v.17, No. 1, | Memoir No. 37, 1978, p. 61. - March 1978, pp. 8-9. “Snyder, K. D. Geology of the Bayhorse Fluorite 45Chemical Marketing Reporter. Solar Cell Break. Deposit, Custer County, Idaho. Econ. Geol, v. 73, No. 2, 
through. V. 214, No. 23, Dec. 4, 1978, p.7 March-April 1978, pp. 207-214. | TAB en ate Ne abs Dee. 4, T9T8, p. 7. “Locke, R. Prospects for Artificial Blood Hearten oh ort it. Mich. Firm Says New Alloy Converts Sun- Jehovah's Witnesses. The Washington Post, Dec. 27, 1979, light into Electricity at Low Cost. American Metal Market, pp. A6. De v. 86, No. 235, Dec. 6, 1978, p. 6. |





Galli 
| By Benjamin Petkof: | 

The domestic gallium industry continued Legislation and. Government  Pro- 
to provide a significant portion of U.S. grams.—New tariff rates for imported gal- 
demand although gallium imports increas- lium metal and compounds resulted from 
ed in 1978 and 1979. Data on world produc- the 1979 Tokyo round of tariff negotiations 
tion and consumption were not available. giving most nations “most-favored nation” 
Gallium was consumed for the production of status. The tariffs for these nations will | 
various gallium compounds used to produce decline annually, in stages, beginning Janu- 
electronic devices. ary 1, 1980 and ending J anuary 1, 1987. 

| Table 1.—Salient gallium statistics : | 
| in the United States | 

(Kilograms) 

es T7 
Production __._._-_____________._ WwW WwW NA | NA NA Imports for consumption_________._§___ 6,830 4,920 2,884 3,721 6,401 Consumption__________________-____—s-7498 8,880 8,789 8,908 9,461 Price per kilogram. _§_$_§_-§_§___________ $750-$800 $750-$800 $500-$600 $500-$600 $510 eee et 
NA Not available. W Withheld to avoid disclosing company proprietary data. . 

DOMESTIC PRODUCTION | 

The Aluminum Co. of America, using trichloride from zinc production residues at 
proprietary technology at its Bauxite, Ark., its Quapaw, Okla., facility. Production data 
alumina plant, recovered gallium as a co- are not available. Based on consumption 
product from residues of its alumina pro- and import data, total domestic output was 
duction process. Eagle-Picher Industries, thought to have declined in 1978 and 1979. 
Inc., produced gallium metal, oxide, and 

| CONSUMPTION 

Gallium consumption was strong in 1978 ous electronic devices that use gallium- 
and 1979 and was above that of 1977. The based components helped sustain gallium 
electronics industry had the greatest de- demand. Continued interest in the develop- 
mand for high-purity material to fabricate ment of gallium-based direct solar energy- 
light-emitting diodes, semiconductors, and conversion cells for the production of elec- 
other electronic devices. Small quantities of tricity and further development of fiber- 
metal were used to prepare specialty alloys optic light-transmission cables actuated by 
and in research and development. Gallium _gallium-based light-emitting diodes, may 
oxide was used for the preparation of phos- stimulate demand for gallium and gallium 
phors. compounds in the near future. 

General acceptance by the public of vari- : 

359
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Table 2.—Consumption of gallium, 
: by end use 

(Kilograms) 
| a 

End use 1977 1978 1979 | 

Alloys! ______-_------ 4 5 5 

Electronics? ______ ~~~ 7,965 8,305 8,782 . 

Research and development _ — 763 584 617 

Unspecified uses _ _———-—-- 57 14 57 | 

Total _.._____----+- 8,789 8,908 9,461 

een erence 

1Specialty alloys. oS 
2Light-emitting diodes, semiconductors, and other 

electronic devices. 

| a Table 3.—Stocks, receipts, and consumption of gallium’ 

(Kilograms) . 
I 

Purity | Beginning Receipts Consumption Ending 

| | 

1978: 
97.0%-99.9% ____--------------- 8 104 4 108 

99.99% ________-_---_----------- 7 20 13 14 

99.999% ______---------------- | 4 60 59 5 

99.9999%-99.99999%_.___--_--------- 1,525 - 9,169 8,832 1,862 

Total. __._____-_-------------- 1,544 9,353. 8,908 1,989 

a 

1979: 
97.0%-99.9% ___.-----~---------- 108 5 7 106 

99.99% ___________-------------- 15 34 45 4 

99.999% ________------~-------- 5 70 12 3 

99.9999%-99.99999%_.______-_--------- 1,748 9,101 _ 9,337 1,512 

| Total_______---------------- 1,876 9,210 | 9,461 1,625 

1Consumers only. | 
2Ending stocks for 1978 do not equal 1979 beginning stocks because of reported beginning stock adjustments. 

| : STOCKS | 

Consumer stocks of gallium metal at and high-purity grades, are shown in table 

yearend 1978 and 1979, both commercial 3. 

PRICES 

Throughout 1978, the American Metal was quoted at $510 per kilogram in 100- 

Market quoted prices for metal of 99.9999% kilogram lots. Gallium prices are subject to 

purity at $500 to $600 per kilo in 100- negotiation between buyer and seller. 

kilogram lots. At the end of 1979, the price 

FOREIGN TRADE 

Data on the export of gallium metal and Imports of gallium in 1978 and 1979 

compounds are not reported separately but increased substantially in quantity and val- 

are included in the export category “base ue from those of 1977 and augmented the 

metals and alloys, not elsewhere classified, U.S. supply available for consumption. In 

wrought or unwrought, waste and scrap.” both years, Switzerland was the major 

Significant quantities of gallium and gal- source of imported metal. The average val- 

lium compounds are exported as parts of ue of imported metal declined from $430.51 

manufactured gallium-based electronic and _ per kilogram in 1977 to $415.28 in 1978 and 

electrical components and equipment. increased to $417.37 in 1979.
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Table 4.—U.S. imports for consumption of gallium 
: (unwrought, waste and scrap), by country . 

eee 
| 1978 1979 

Country —— 
Kilograms Value Kilograms Value $$ $$$ OS CV telegrams CValue 

Canada -_________ 15 $32,608 450 $203,431 Czechoslovakia __._____________________ __ __ 58 16,201 Germany, Federal Republicof _________ 748 339,806 218 85,716 Hungary ~ eee 37 13,629 59 17,526 Y —---~~--~ Le _- —- -— _— Japan _—_-_-_____ 100 31,500 41 22,452 Netherlands _.____.___________________ oo __ 41 17,180 Switzerland --.________-_______ 2,628 1,082,700 5,498 2,289,820 United Kingdom ___________________ | 133 45,028 41 19,228 «NY 228 
Total _--_________- 3,721 1,545,266 6,401 2,671,554 

NL 
. 

WORLD REVIEW | | 

Data on world consumption and produc- and electrical industries. Based on 1978 and 
tion of gallium are not available. However, 1979 U.S. imports of gallium, the rest-of- 
significant quantities of gallium metal and -world gallium production probably increas- 
compounds are probably consumed by coun-_ ed significantly. | | 
tries with large, well-developed electronic 

. TECHNOLOGY 

A solar cell was described that converts discussed recovery technology.* 
sunlight into electricity with a 28.5% con- Gallium extraction from an alkaline alu- 
version efficiency. A mirror focused solar minate solution obtained from the recovery | 
energy on a special filter that splits incom- of aluminum from nepheline ore was 
ing light waves into low-energy long light described.‘ : 
waves and high-energy short light waves. 
The lower energy waves are directed to a 1Physical scientist, Section of Nonferrous Metals. 
silicon cell, and the high-energy waves pass 1 32 poner pally Efficiency Breakthrough. V. 6, No. 
through the filter to an aluminum-gallium $Rosi, F. D. A Survey of the Market, Supply and arsenide conversion cell. Conversion effi- yvailability of Gallium. University of Va., Charlottesville, . . a. Oct. 1, 290 Pp. — clency was improved because the two-cell  ““paaaliants, KA et al, Extraction of Gallium From an system used a wider range of light energy.? Alkaline Aluminate Solution Formed in the Extraction of 

* _ uminum From Nepheline Ore. U.S. Pat. 4,152,227, ay A recent paper reviewed the supply 1, 1979, 10 pp. 
demand situation for gallium and also
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Gem Stones 
By G. David Baskin’ 

The value of gem stones and mineral Amateur collectors accounted for much of 
specimens produced in the United States the activity in many States. Commercial 
during 1978 was estimated to be $8.9 mil- operators produced rough jade, jasper, ag- 
lion. Production in 1979 decreased to an ate, sapphire, turquoise, opal, and tourma- 
estimated $8.2 million. During both years, line, which they sold mainly to wholesale or 
turquoise production decreased while tour- retail outlets and also to jewelry manufac- 
maline and sapphire production increased. turers. | 

DOMESTIC PRODUCTION 

Mines and collectors in 39 States produc- used to create miniature sculptures of ani- 
ed gem materials with an estimated value mal life native to North America. The gem 
of $1,000 or more in each State in 1978. carvings, some made with several colors of 

| Nine States supplied 89% of the total value, Maine tourmaline, were completed in Idar- 
as follows: Arizona, $4.6 million; Maine, Oberstein, the Federal Republic of Ger- 
$1 million; Nevada, $1 million; Oregon, many, and exhibited at national gem shows 
$600,000; California, $240,000; Wyoming, in the United States.2 In 197 9, one of the 
$200,000; New Mexico, $180,000; Texas, largest gem tourmaline-bearing cavities 
$170,000; and Washington, $170,000. In ever discovered in the United States was 
1979, estimated production in Arizona found at Mt. Mica. . , 
and Oregon decreased to $4 million and In San Diego County, Calif., tourmaline is 
$500,000, respectively, while other values being produced at the reopened Himalaya 
remained the same. Mine. The Tourmaline Queen and Pala 

Park authorities at the Crater of Dia- Chief mines, in the same county, continue 
monds Park in Pike County, Ark., reported to produce fine gem-quality and specimen 
120,000 people visited the park in 1978 and tourmaline and morganite. 
found 608 diamonds. The largest was an 8.5- Small quantities of rare red beryl crystals 
carat, brown stone of undetermined value. are being mined in a rhyolite in the Wah 
Most of the stones are off-white to brown; Wah Mountains in Beaver County, Utah. 
however, yellow, pink, and green stones are Much of the material is sold as mineral . 
also found. During 1979, the park had _ specimens; however, some fine cut stones 
85,400 visitors, and 411 diamonds were have been available. The finer stones, none 
found. The largest stone found weighed 5.1 weighing over 3 carats, have sold for $3,000 
carats. The decrease in attendance reflected _ per carat. 
a general decrease in tourism around the In Mitchell County, N.C., a small pocket 
country; however, “dig for fee” operations of emerald was found at the old Crabtree 
remained popular. mine. Several of the crystal specimens 

In 1978, new tourmaline pockets were would yield fair to good cut stones weighing 
found in the Mt. Mica pegmatites near West 1 to 1.5 carats. 
Paris, Maine. The green and blue crystals Sapphire mining continued at Yogo 
should yield several cut stones up to 100 Gulch, Mont. The mine is producing some 
carats each. Some of the tourmaline from _ very fine blue stones. Three carats has been 
the Dunton Quarry, Oxford County, was the maximum size cut stone available. 

363
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| In Rabun County, Ga., and Macon Coun- Gem-quality aquamarine has been found 

ty, N.C., small quantities of gem-quality in decomposed pegmatite in the mountains 

smoky quartz have been found. near Pierce, Idaho. 

/ | CONSUMPTION | 

Domestic gem stone output went to ama-__ reexports) in 1978 was $1,447 million, 39% 

teur and commercial rock, mineral, and more than that of 1977. During 1979, appar- 

gem stone collections, objects of art, and ent consumption decreased to $1,238 mil- 

jewelry. Apparent consumption (domestic _ lion. : . 

production plus imports minus exports and 

PRICES | | 

A sampling of prices which colored-stone customers during December 1979 follows:> _ 

dealers in various U.S. cities charged their 

- 
Median price per carat 

a Carat Price range 
Gem stone weight per carat pee or December 

a | | 1979 1978 
a
 

Amethyst _______---------------------------- 10 $14- $28 $15 $15 

Aquamarine _____~--------------------------- 
5 55-. 300 168 100 

Cat’s eye(chrysoberyl) ___------------------------ 
2 290-1,500 850 800 

 Gitrine ___ -_-_ ---------------------------- 10 8 18 12 9 

_ Emerald: 
| . 

Medium to better __________------------------ 1 1,600-4,675 3,150 2,700 . 

Commercial _______--~-~-~-~-------------~----- 1 250-1,500 900 900 

Garnet, green (tsavorite, demantoid)_—_—_—~---~-------- 1 425- 850 600 475 

Opal, black __ ._ ____ -- ------------------------ 3 350- 750 500 - 400 

Opal, white ________-_-------~--------------- 5 60- 125 15 15 
Peridot (variety of olivine) - - -—— ~~ === = ~—==$—— === 5 45- 90 65 55 

uby: 
. 

Medium to better ________-_-~-~---------------- 1 950-4,000 1,830 1,250 

Commercial ____-_-------------~------------ 1 450-1,550 | 590 500 

Sapphire: 
‘Medium to better ____________---------------- 1 450-2,500 750 600 

Commercial _-______—~—------~---------------- 1 90- 630 225 150 

Star sapphire: 
Sky-blue ____-____-----=+-~---------------- 5 80- 900 250 250 

Grey_______----------------------------- 5 25- 150 100 83 

Tanzanite (blue-violet zoisite)___ ___ __ __- -_---~---------- 5 300- 700 500 413 

Topaz ______------------------------------- 5 150- 265 245 193 

Tourmaline, green ______—-—----------------~------ 5 30- 110 70 48 

Tourmaline, pink ___=-—-—------------------------ 5 30- 145 80 70 

tourmaline, Pink 7 aa 

1 Adjusted from Keystone prices formerly published. 

A sampling of prices which diamond deal- customers in December 1979 follows:* 

ers in various U.S. cities charged their
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Carat Description, Clarity? Price range Median price per carat . weight color? | (GIA terms) per carat Early December 1979 December 19782 

0.04-0.08 ___________-_ G-I VS; $450- $755 $587 $611 
04- 08 ~~ G-I Sh 385- 615 540 546 
09-16 G-I VS: 475- 872 640 731 
09-16 ~~ G-I Sl,  425- 695 595 643 
AT- .22 ~~ G-I VSi 740- 1,495 980 945 
17-22 2 - Gi Sli 675- 1,315 895 850 
.23- 28 ~~ G-I VS: -840- 1,745 . 1,220 1,115 
23-28 8 G-I Sli 700- 1,535 1,090 982 
.29- 35 ~~ ee G-I VSi 935- 1,980 1,400 1,242 
29- 35 ~~ ~~ G-I Sh 775- 1,690 1,120 1,065 
46-55 2 G-I VS: 1,600- 2,488 : 1,950 1,565 
46- 55 2 G-I Sli — 1,250- 2,140 1,540 1,348 
.69- .79 2 = G-I VS1 = 2,000- 3,185 2,605 2,035 
A SY G-I Sl, 1,500- 2,746 2,103 1,861 

1.00-1.15 D FL 35,000-38,500 : 37,000 22,500 
1.00-1.15 _.___-_-_____ E VVS,1 _ 14,000-19,500 17,000 NA 

| 1.00-1.15 9 | G VS; = 4,428- 7,500 a 6,100 NA 
1.00-1.15 ~- 5 5 ee H VS2 3,500- 5,700 4,650: . NA 
1.00-1.15 _.. I Sli 2,500- 4,300 , 3,170 _ NA 

NA Not available. | 
1Gemological Institute of America color grades: D—colorless; E—rare white; G-I—traces of color. 
Clarity: FL—no blemishes; VVSi—very, very slightly included; VSi—very slightly included; VS2—very slightly 

included, but more visible; Sl;—slightly included. 
3Adjusted from Keystone price formerly published. . | 

The retail price of a finest quality, l-carat at a time when De Beers’ ‘supplies were 
diamond tripled between December 1976 believed to be limited. Following the remov- 
and December 1978. This was due in part to al of the surcharge, De Beers raised prices 
devaluation of the U.S. dollar and the fact an average of 30%. In September 1979, De 
that the diamond market became very spec-_ Beers’ prices again rose an overall 18%; the 
ulative early in 1978. In order to dampen largest increase affected cut stones weigh- 

| speculation in the resale of rough gem-_ ing over one-half carat. 
quality stones, De Beers Consolidated Min- Emerald prices decreased in 1979 approx- 

_ ing, the South African company controlling imately 10% in all but the finest qualities. 
85% of the world’s diamonds, imposed a_ An increase in the supply of Zambian stones | 
40% surcharge on its April sales of rough brought the decline. 
stones; during May, June, and July, the Other precious and semiprecious stones 
surcharge was reduced to 25%, 15%, and also increased in price and popularity. 
10%, respectively. The surcharge had the Many buyers turned to colored stones as 
desired effect in that it quelled speculation fine diamonds became more expensive. 
and suspected hoarding of rough diamond : 

FOREIGN TRADE | 

The following section contains foreign ($552.5 million). Exports of uncut diamond | 
trade statistics for 1978 and for 1979 (in were 112,826 (8,317) carats valued at $13.3 

parentheses). million ($1.1 million). 
Exports by the United States of all gem Reexports of diamond amounted to 

materials amounted to $492.7 ($661.0) mil- 1,266,998 (982,027) carats valued at $279.6 
lion, and reexports to $290.7 ($279.0) mil- million ($261.5 million), in categories as 

lion. Diamond accounted for 93% (94%) of follows: Rough or uncut, suitable for gem 
the value of exports and 96% (94%) of the stones, not classified by weight, 1,179,038 

reexports. Exports of diamond totaled (913,981) carats valued at $169.1 million 
332,199 (213,481) carats valued at $457.1 ($150.1 million); cut but unset, not over 0.5 

million ($623.1 million). Of this total, dia- carat, 37,742 (42,841) carats valued at $18.8 
mond cut but unset, suitable for gem stones million ($25.1 million); cut but unset, over 
not over 0.5 carat, was 49,057 (59,300) carats 0.5 carat, 50,218 (25,205) carats, valued at 

valued at $41.7 million ($69.5 million); and $91.7 million ($86.3 million). 
cut but unset, over 0.5 carat was 170,316 Exports of all other gem materials by the 
(145,864) carats valued at $402.1 million United States amounted to $27.5 million
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($37.7 million). Of this total, pearls, natural phires were imported from 34 (35) countries; 

and cultured, not set or strung, were valued the imports from 10 countries amounted to 

at $3.9 million ($0.8 million). Natural pre- 98% (97%) of the value. __ oo | 

| cious and semiprecious stones, unset, were Natural pearls and parts from 12 (18) 

valued at $21.7 million ($33.9 million); and countries increased 54% (192%) in value of 

synthetic or reconstructed stones, unset, imports; 5 countries accounted. for 93% 

were valued at $1.9 million ($3.0 million). (79%) of the value as follows: India, $291,000 

Reexports of all other gem materials am- ($820,326); Burma, $215,000 ($238,694); Ja- 

ounted to $12.3 million ($18.4 million) in pan, $136,000 ($566,669); China, mainland, 

categories as follows: Pearls, $1.2 million $89,000 ($196,720); and Hong Kong, $50,000 

(less than $0.1 million); natural precious ($110,357). Imports of cultured pearls in- 

and semiprecious stones, unset, $10.9 mil- creased 49% (46%) in value, and~were 

lion ($18.2 million); synthetic or recon- received from 18 (23) countries; Japan, at 

structed stones, unset, $0.2 million ($0.2 $24.6 ($36.2) million, accounted for 90% 

million). = = ae (91%) of the value. Imports of imitation 

In 1978, imports by the United States of. pearls decreased 2% (increased 43%) in 

gem materials increased 36% in value over value; Japan, at $582,000, ($1,223,763) 

-those of 1977; diamond accounted for 88% of accounted for 63% (93%) of the value. Coral, 

_the total value of gem material imports. In. cut but unset, and cameos suitable for use 

1979, imports of gem materials decreased in jewelry decreased 3% (18%) in value of 

2% in value from those of the previous year; imports, which were received from 17 (16) 

diamond accounted for 86% of the total countries; 3 countries accounted for 95% 

- value of gem material imports. : (91%) of the value as follows: Taiwan, $2.2 

Although rough and uncut diamond im- million (1:5 million); Italy, $1.4 million ($1.4 

ports were reported from 31 (27) countries, | million); and Japan, $0.5 million ($0.3 mil- 

99% (99%) of the value was from 9 coun- lion). | So a | | 

tries. Cut but unset diamond, not over 0.5 Imports of other precious and semipre- 

carat, was imported from 41 (40) countries; cious stones, rough and uncut, increased 

however, the imports of this category from 52% (21%). in value and came from 51 (48) 

10 countries amounted to 99% (98%) of total. countries, of which 9 countries accounted _ 

carats and value. Cut but unset diamond, for 82% (83%) of the value. Other precious 

over 0.5 carat, was imported from 28 (33) and semiprecious stones, cut but unset, 

countries; the imports from.8 countries increased 34% (decreased 7%) in value and 

amounted to 99% (99%) of the total carats were imported from 59 (54) countries, of 

7 and 98% (99%) of the value. “- which 5 countries accounted for 86% (83%) . 

Emerald imports increased 5% (39%) in of the value. Synthetic gem stones, cut but 

quantity and 28% (28%) in value. Emerald unset, increased 48% (46%) in value and 

was imported from 42 (40) countries; the came from 20 (28) countries, of which 7 

imports from.12 countries amounted to97% accounted for 93% (88%) of the value. 

(97%) of the carats and 93% (95%) of the Imitation gem stones increased 25% (2%) in 

value. Rubies were imported from 34 (31) | value and came from 20 (22) countries, of 

| countries; the imports from 9 countries which 5 countries accounted for 98% (94%) 

amounted. to 98% (98%) of the value. Sap- _ of the value.
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Table 1.—U.S. exports and reexports of diamond (exclusive of industrial diamond), 
by country | . 

| | 1978 a 1979 
Country Quantity ~. Value. Quantity Value 

(carats) (millions). (carats) __ Gmillions) 
Exports: 

oo Belgium-Luxembourg_____________ 46,153 $60.4 33,589 $110.5 Canada________________ 3,375 2.7 5,503 4.9 France_______________ 6,087 17.2 4,606 26.2 Hong Kong _-_________ 107,790 203.6 73,854 243.1 India ____~ 2 8,427 6 340 2 Israel_.-_-§___________ 59,501 17.8 23,966. 21.4 © Japan __-_____o 33,493 56.9 35,792 | 72.0 Netherlands ~-- ee 11,758 14.9 565 OB Switzerland___-_______ _ 28,730 49.1 18,249 104.2 United Kingdom wee 11,113 12.5 4,349 ~ 14.1 Other__-_-__-_ 15,772 21.4 12,668 — 25.0 
Total _-_____. 332,199 . 457.1 213,481 623.1 , | —_———_£_=_—__**<—C—C<*_K&&—~—”Es  -—*—- Reexports: 

Belgium-Luxembourg.________ 485,011 83.7 354,873 86.4 France-________.____________ 13,649 8.1 9,688 — 8.3 Hong Kong —------ -36,812 27.4 12,812 22.1 India__-_-_-_____ 8 119,643 2.7 126,763 a 8.2 Israel = = 373,393 74.5 295,662 - 63.9 Japan -__- 12,270 12.1 10,528 11.3 Netherlands _____ a 96,693 27.1 53,468 - 8.9 Switzerland____________ ssi” 14,242 16.1 13,076 oS 27.6 United Kingdom________ 94,773 22.6 94,273 24.7 . Other___-______ 20,512 5.3 10,884 © 5.1 . 
: 

. : Total -~--- 1,266,998 279.6 982,027 _ 261.5 

Table 2.—U.S. imports for consumption of diamond (cut but unset), by kind and country , 
~ 1978 1979 | . 

. 
Sy SRS ScSWRNSE LS A eh SSSSa a Kind and country Quantity Value Quantity ~ Value (carats) _ (millions) _ (carats) (millions) 

Cut but unset, not over 0.5 carat: a oo Belgium-Luxembourg______________ 865,804 $271.1 557,859 $187.0 France-__________ - 6,170 2.1 3,583 1.4 Hong Kong ___________ 6,153 2.1 oo, 10,172 2.1 . India________2 1,050,948 ' 241.6 ' 769,769 172.9 Israel__-_-____________ 876,100 305.0 676,353 241.9 SierraLeone __________ 5,223 1.7 4,565 2.2 South Africa, Republicof___________ 26,217 15.1 20,655 13.8 Switzerland________§_§_ == 7,428 . §.7 13,277 7.0 United Kingdom________ 25,804 8.6 14,141 - 6.0 USS.R ~~~ 20,120 - 92 12,651 6.0 Other__-__-_-_ = 25,201 7.7 27,778 10.8 EE iN 
Total _-____________ 2,915,168 869.9 2,110,803 651.1 —6———oOoOonananamaoou0U0UEm0nununanquqmeee eo Cut but unset, over 0.5 carat: 

Belgium-Luxembourg.________ | 145,857 — 81.1 127,277 138.1 India_________ 6,803 - 33 5,390 2.1 Israel. _-§__§ = 2 91,985 . 63.5 77,190 66.3 Netherlands __________________ - 3,815 4.1. 2,794 2.6 South Africa, Republicof___________ 12,728 17.1 9,545 19.8 Switzerland__-_______________ 4,948 8.5 5,181 10.7 United Kingdom_________ 7,382 8.7 4,551 7.8 USSR ~~~ 4,511 3.5 1,530 1.9 Other________-____ 2,108 3.2 2,072 2.3 eS 8 Total _-____________ 279,632 243.0 235,530 251.6
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‘Table 3.—U.S. imports of precious and semiprecious gem stones, by kind and country 

. 1978 : 1979 

° 
“ err 

i 
AIR 

. Kind and country Quantity ~ Value Quantity Value 

(carats) (millions) (carats) (millions) 

Emerald: . 
Belgium-Luxembourg ~ — - - - - - ---~-- 35,186 $0.3 4,175 $0.4 

Brazil _______--------+------- . 107,901 — . 41 94,237 . 48 

Colombia ______-------------- 66,095 31.4 205,129 45.1 

Germany, Federal Republic of _ — — ~~ ~~~ - 29,790 2.2. 21,511 2.5 

- Hong Kong ___----~------------ 139,235: 5.7 . 126,097 8.0 

India______-------------=--- - 908,706 13.9 1,673,987 14.4 

Israel. ___._____-----------~------ 106,285 8.3 7,18 ~ 13.8 

Japan _____--_~--~----------- 13,478 Jl 876 3 

South Africa, Republic of . .__------- 2,881 Jl 2,551 | 1.0 

Switzerland_____-------------- - 81,681 9.0 ——-: 18,852 6.8 

Tanzania _____..—--~---------- . 18,853. .03 __ a 

United Kingdom ___------------- | 34,749 1.6 - 188 2.6 

Other. _______---------------- 48,304 5.5 58,410 5.4 

Total ____.__------------- 1,642,644 82.2 2,277,231 105.1 

. —e a c
e
 7 

Ruby: 
Burma _______~------~-------- NA Al NA 3 

Germany, Federal Republic of _ _ —~---- NA 6 NA A 

Hong Kong _ ~~ -~-------------- NA 12 | NA | 2.1 

. India________----~----------- NA 1.2 NA 1.7 

Israel... _/ _- -- ~------------ NA A : NA A 

Sri Lanka _______-~------------ NA 5 NA 3 

Switzerland _.___.--~-~---------- 
NA 9 NA 1.0 

Thailand. ________------------ | ‘NA 178 NA 23.0 

United Kingdom — —_ --~-~-------- NA _ 3 NA 2 

Other. _______---------------._._. 
NA A NA 6 

Total _._._____------------ NA 23.4 NA 30.0 

a a 

Sapphire: So 
Australia _.___.--_------------ NA 2 NA Al 

Burma _______-_--------=---- - NA Al : NA 04 

Germany, Federal Republic of  - ~~ - --- NA A NA A 

Hong Kong __---------=-------- NA 16 NA 1.4 

India ________----------------| NA . 8 NA 9 

Israel... __._----~---~------=+-- NA. Jl NA 2 

Sri Lanka _______------------- NA 3.9 NA 3.4 

Switzerland __._------~--------- 
NA 1.2 NA 1.2 

Thailand_______--~------------ 
NA 14.3 NA 15.0 

United Kingdom _ —_—-_—~-~--—------- NA A NA 2 

Other tls tttsaannnneee_ NANA
 

Total _---.--------------
-___ NA BANA 

Other: 
Rough, uncut: 

Australia. ______._-----~----- . NA 1.2 . NA . 1.6 

Brazil... _____------------ NA 3.7 NA 3.1 

Colombia__—_—------------- NA 2.1 NA 1.8 

Israel __ _______------------ NA 9 NA 6 

Kenya ___---------------- NA A NA 8 

Netherlands __ __------------ . -NA A NA _- 

South Africa, Republic of ___----- NA 6 NA 3.3 

Switzerland ______---------- NA 1.7 NA 3.0 

Zambia ______-~--~--------- NA 2.1 NA 1.8 

Other _______----~--------- NA 2.7 NA 3.2 

Total. ______----------- NA 15.8 NA 19.2 

eee
 

Cut but unset: 
Australia. _______---------- NA 2.5 NA 2.4 

Brazil. _______------------ NA 12.2 NA 11.2 

Germany, Federal Republic of _ ~~ ~- NA 5.2 NA «6.8 

Hong Kong_ - --------------- NA 19.9 NA 17.2 

Taiwan _______~----------- NA 1.5 NA 5 

Other________------------ NA 6.5 NA 7.7 

Total. ____.__-_---------- NA 47.8 NA 44.3 

NA Not available.
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Table 4.—Value of U.S. imports of synthetic and imitation gem stones, by country . : - (Million dollars) co | | 
Country a 

Synthetic, cut but unset: 
. Austria__—__ = 

1.9 5.1 France ________--_ 
9 4.0 Germany, Federal Republic of ______ 7 T7777 6.9 2.8 Japan_____ = 

1.3 3 Korea, Republic of __________- TTT TTT TTT | 1 9 Switzerland __—______ = Tr 1.7 3.8 Taiwan_—_--___~ 
9 5 Other_____--- 

1.2 5.2 
Total ----___-_-_- ee 1550 | 22.6 1 ee 

— FEO Imitation: 
. Austria____—___ = 

6.3 8.2 Czechoslovakia _—____ = rt . 11 1.3 . Germany, Federal Republic of _—_- 7 777 TTT TTT 4.3 3.1 Japan —__ == rt 4 3 Switzerland _________ rt 3a al Other__ re 1.1 8 -_-_ eee Total --__ 2 13.5 18.8 

Table 5.—U.S. imports for consumption of precious and semiprecious gem stones 
(Thousand carats and thousand dollars) | oe | | 

. 1977 1978 1979 
Stones a 

. — __ Quantity “ Value Quantity —- Value Quantity Value 
Diamonds: . . - Rough oruncut.__~_~2 22 2,909 - 638,205 2,463 848,651 2,120 956,340 Cut but unset_.2 2 == 3,502  . 806,332 3,193 1,112,907 2,347 $902,755 Emeralds: Cut but unset ____________ 1,563 . 64,375 1,643 82,237 2,277 105,064 Coral, cut but unset, and cameos o suitable for use in jewelry_.._____ | NA . 4,410 NA - 4,287 NA 3,511 Rubies and sapphires: Cut but unset _____ NA . . 83,544 NA 46,858 NA 53,513 - Marcasites _-.__..-______.__ NA 58 NA 40 NA — 134 Pearls: 

. 7 . Natural _-_.-- =, NA . 544 NA 840 NA 2,453 Cultured__-.--2 22 NA 18,260 NA _ 27,152 | NA 39,655 Imitation __-_.___________ NA 942 NA 926 NA 1,321 _ Other precious and semiprecious stones: . Rough and uncut wee ee LL ' NA 10,448 NA 15,888 NA 19,198 Cut but unset_..._____ NA 35,617 NA 47,809 NA 44,319 Othernspf oo... NA 3,273 NA 3,951 NA 4,763 : Synthetic: 
Cut but unset number (thousands)_ _ 15,753 10,391 17,883 15,386 20,223 22,579 Other__-__-._--2 NA 864 NA 1,074 NA 1,485 Imitation gem stones ____________ NA 10,841 | NA 118,506 NA 13,814 

nee : Total ----__- ee XX 1,688,104 XX 12,221,511 XxX 2,170,904 
NA Not available. XX Not applicable. . - ‘Data do not add to total shown because of independent rounding.
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Angola.—The Angola Diamond Co. mines have been offered. Prices are said to be 
diamond on concessions comprising 50,000 increasing 20% annually. It is hoped that 
square kilometers in the northeastern re- with increased open cut mining at Light- 
gion of the country. After a considerable ning Ridge, this area will eventually rival 
drop in production because of.internal strife the South Australia production from the 
in 1976 and 1977, partial recovery was opal fields at Coober Pedy.*! fo 
achieved in 1978, with the mining of more Botswana.—The Jwaneng mine now 
than 700,000 carats of gem-quality dia- being developed will reportedly add 6 mil- 
mond.° A 137-carat diamond was found in lion carats to the annual diamond produc- 
the Lucapa mine area in North Lunda _ tion of Botswana by 1985, making that 
Province.® | -. country one of the world’s major producers. : 

Australia.—Diamond exploration in the ranking behind Zaire and the Soviet Union. — 
Kimberley region of Western Australia Locatedin the Kalahari Desert, the mine is 
stirred much excitement during 1978 and a joint project between the Botswana Gov- 
1979. More than 5,700 claims of 120 hec- ernment and De Beers Consolidated Mines 
tares each were staked by 23 exploration Ltd. The Government will receive 77.5% of 

| groups representing 45 to 55 different com-__ the profits.’? | 
panies. The most promising results were. The diamond mines at Orapa and Letlha- 
shown by the Ashton Joint. Venture, which kane were recently expanded: The Orapa 
is managed by a subsidiary of Conzinc mine increased its output from 2.5 million 
Riotinto of Australia Ltd. Initial sampling to 4.1 million carats, and an expansion to , 
of several of the 28 kimberlite pipes located. the facilities at Letlhakane raised produc- - 
in 1978 yielded more than 4,200 stones of tion from 330,000 to 400,000 carats per year 
industrial and gem-quality. The largest at the end of 1979. The mines are operated | 
stone found weighed 5.7 carats, but the by Debswana, a joint company owned equal- 
average weight was less than 0.1 carat. In ly by De Beers and the Botswana Gov- — : 
October 1979, a group managed by Conzinc ernment." oS | | 
Riotinto found a pipelike structure of Central African Empire.—Diamond pro- 
diamond-bearing kimberlite in the Lake duction in 1978 was 284,240 carats, 70% . : 

Argyle area in Western Australia near the being gem-quality. Total production de- | 
Northern Territory border. The pipe, cover- creased 5.6% from the 1977 level, while : 

| ing 111 acres at the surface yields about increased: prices resulted in the value. of 
150 carats for each 100 metric tons of production rising 49% to $35 million. An | 
kimberlite ore. Alluvial deposits in the Israeli-Iranian-Swiss group obtained a. 
same area have much higher yield. The .30,000-square-kilometer concession for dia- 
prospect has yielded more:'than 5,000 carats; mond exploration and evaluation; however, 

the largest stone weighed 7.03 carats. The the group’s project was dissolved when. 
quality of the stones has not been ascertain- _ political instability in Iran increased.*® : 
ed. The claims will not be firmly evaluated Colombia.—lIn the first 7 months of 1979, 
until 1980 when more extensive bulk Colombia exported emeralds worth $75 mil-_ : 

sampling and sample processing will be lion. Total production in 1978 was $40 
complete.’ § oe million compared with $2 million in 1978, 

A large ruby field was discovered at when some state-owned mines at Muzo, 
Ambalindum Station northeast of Alice Coscuez, and Penas Blancas, beset by theft 
Springs in central Australia. The property and violence, were occupied by the army. | 
owner has said that it is among the three These have since been taken over by private 
most important ruby discoveries in the consortia and returned to full production. 
world.® India.—Buying and selling diamonds be- 

A sapphire deposit near Mt. Garnett in came much easier with the formation of two 
north Queensland is yielding stones up to10 new facilities. The Hindustan Diamond Co., 
carats. The area has been set aside by the Ltd., has been set up jointly by the Indian 
Government for hand miners.?° Government (50%), the Bank of Bermuda’s 

Annual value of opal production at Light- UK branch (30%), and the Industrial Invest- 
ning Ridge in northern New South Wales . ment Trust, Ltd. (20%). The company will 
has reached $A7 million. Prices up to $5,000 be involved in obtaining and distributing 
per carat for black opals are reported to rough diamonds on a regular basis to the
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country’s diamond industry. The service new corporation will manage the Swat em- 
will be particularly beneficial to the 10,000 erald mine, the Hunza ruby mines, and the 

small processing units and artisans. A dia- lapidary center in Peshawar. From July 
mond exchange is being set up in Bombay 1977 to June 1978, 42.2 million carats 
with the claim that this will eliminate loss of rubies was recovered at the Hunza 
of revenue caused by having to go through deposits.”> 76 | 
Antwerp or Hong Kong for sales to the Rhodesia, Southern.—Pilot plant testing 
international market.!? A task force orga- of a diamond deposit near Beitbridge is 
nized by the Government has set an export underway. The prospect belongs to De Beers 
target of Rs210 billion by 1982-83, a 300% Consolidated Mines, Ltd.?’ 
increase over present levels.* — South Africa, Republic of.—Diamond 

Due to substantial cuts in imports by the production in 1978 is estimated at 7.7 mil- 
_ United States and Europe, export values for lion carats with 3.6 million carats being of 

December 1978 were only one-half those of gem-quality. This represents a 1% increase 
November. During the first half of 1979, from total production in 1977. The 1979 
diamond exports recovered enough to allow total production is estimated to have 
reinstatement of some of the 150,000 work- decreased slightly to 7.64 million carats. _ 
ers laid off during the recession.?® 2° De Beers continued plans to increase 

| Israel—In 1978, exports of polished dia- diamond production from all its mining 
monds. totaled 2,570,000 carats with a net interests to over 20 million carats by the 

value of $1,317 million, a 31% increase over mid-1980’s.7* In South Africa, De Beers’ 

the 1977 export values.2: Exports from Jan- _ plans include increasing ore production and 
| uary through November of 1979 hada value plant capacity and improving diamond re- 

of $1,129 million, a 7% decrease compared covery techniques. Marked improvement in 

to the same period in the previous year. | recovery methods in the last 10 years has 
| Kenya.—A 3-year survey carried out un- led to the retreatment of old mine dumps in 

der a bilateral agreement between Austria and around Kimberley, a move intended to 

and Kenya has resulted in estimates that extend the life of the older underground 
the gem stone belt of Kenya, running from mines, some of which were expected to be | 
the Taiti Hills to the Tanzanian border, exhausted before 1990.79 So 
contains rubies worth between K Sh 40 The Premier mine, one of De Beers’ most 

million and 80 million.22 Minable deposits important producers, yielded a white. dia- 
yield fine rubies up to 1 carat and rivaling mond totaling 353.9 carats uncut. It has 
the Burmese rubies in color. An aquama- been cut and shaped as a tear-drop pendant. 
rine occurrence is producing light-blue The company also announced reaching an 
clean stones selling for $30 to $100 per agreement with the South African Govern- : 
carat. Traders in Kenya have accumulated ment for the further development of the 
substantial quantities of Tanzanian tsavor- mine, which has produced over 78 million 
ite (green garnet) for which they are asking carats including 280 stones weighing over : 
unusually high prices. 100 carats each. The mine will be extended 
Lesotho.—Two exceptionally large fine below a 75-meter-thick barren gabbro sill 

diamonds were recovered at the Letseng-la- which cuts across the kimberlite pipe at the 
terai mine high in the Maluti Mountains. In 400-meter level. The kimberlite below the 
February 1978, a 98-carat stone was found _ sill is expected to yield 14 million tons of ore 

followed by a 130.4-carat stone in July. ata grade of 72 carats per hundred tons.*° *1 
According to De Beers, the mine’s profits In northwestern Cape Province the 
depend on the occasional large stone, since Koingnaas mine began production planned 

- most of the ore is low grade.” at 540,000 carats per year with an apparent 
Pakistan.—Three years’ exploration has operating life of 15 years. The alluvial 

turned up several major gem deposits in deposit will yield small stones averaging 
northern Pakistan. An area of 30 square 0.25 carat or less. Discovered in 1962, the 
miles in the Hunza Valley contains rich deposit could not be economically mined 
lodes of ruby, emerald, sapphire, quartz, until the recent sharp increases in diamond 
garnet, tiger’s eye, moonstone and pyrite.”* prices and improvement in market condi- 

The Government of Pakistan formed the _ tions for small stones.*? 
Gemstone Corp. for the mining, cutting, The Finsch mine, in the same province, 
polishing, marketing, and export of the will increase its ore production by about 
country’s gems. As a subsidiary of the 40% to 420,000 tons per month. In addition, 
Pakistan Mineral Development Corp., the the treatment plant plans to increase capac-
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ity and substantially improve diamond re- fourth largest hard currency earner.7 An 
covery. On the basis of a 6-day working estimated 10.6 million carats were mined in 
week, the new capacity is aimed at increas- 1978, 20% being of gem-quality. . | 

7 ing the mine’s diamond production of 2.4 The Soviets introduced a new ornamental 
million carats per year by about 1 million gem stone in the United States. Charoite is 
carats per year.** Gem stone recoveries a lilac-purple stone composed of calcium 
presently run at about 15% of the total potassium silicate with areas of greenish 
diamond production. black massive or acicular aegirine-augite 

Domestic diamond cutting labor was ex- and orange tinkasite. With a hardness of 5 
pected to increase to 4,500 by the end of to 6(Moh’s scale) it is well suited for carving 
1979, a 400% expansion over the number and cabbing.** | - : 

employed in early 1978. The industry could A large turquoise deposit was found in | 
soon handle 5 million carats per year.*4 Armenia. Fine green turquoise and chryso- 

An expansion program has begun that prase finds are reported in Kazakhstan. 
will increase the De Beers/Sibeka synthetic Several new nephrite deposits have been 
industrial diamond production capacity to found; colors range from white and choco- 
more than 60 million carats annually. This late brown to emerald green. New blue 
would amount to 60% of the 1978 synthetic topaz and aquamarine finds have also been 
diamond world market. The three-phase reported. | 
program, which includes plants in the Re- The Soviet Union, while increasing its 
public of South Africa, Ireland, and Sweden, production of natural precious and semipre- 

is expected to be complete in 1980.5 cious stones, is also synthesizing and mar- 
_ Sri Lanka.—As part of the jewelry export keting fine-quality emerald and amethyst. — 
drive to be implemented by the export Zaire.—Diamond production (11.2 million 
development board, Sri Lanka is once again carats in 1978) was reported to be unaf- | 
to import diamonds. This move follows a fected by unrest in Shaba Province. The 
ban on diamond imports (which has lasted diamond-producing areas of Kasai are 200 
over two decades) and is one of several miles north of the troubled area. Zaire 
moves initiated by the board in an attempt markets its diamonds (95% to 97% industri- 
to achieve jewelry exports in 1980 worth $1 al quality) through De Beers’ Central Sel- 
million.3¢ | ling Organization. : 
Tanzania.—Salmon-pink to cinnamon- Zamibia.—Emerald deposits in the Ndola a 

orange “malaya” garnet is being mined in District may be exploited by Mukashala 
the Umba Valley. Stones larger than 10 Ltd., a company formed by five Zambian 
carats are rare and may bring several chiefs. If a mining license is granted, the 
hundred dollars per carat. | company will employ villagers presently 
U.S.S.R.—Diamond exports, estimated at mining illegally. | 

$750 million in 1978 are the Soviet Union’s | |
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Some diamonds that were once graded as_ mal conductivity, and hardness will reveal | high-quality industrial are now used aslow- the difference. —— 
quality gem stones. This trend is due to _—_ ee 
increased demand and rising prices as well Physical sientist, Section of Nonmetallic Minerals, as increased use of diamond improvement Tourmaline, Lapidary Journal, v. 82, No. 10, January 1979, ; 

pp. » as ? GO; 1 ’ yy & y ot 0. : . techniques. Stones of poor brown or J ellow 3Jewelers’ .Circular-Keystone. V. 151, No. 1, January color can, in some cases; be irradiated 1980, p. 90. — 
and/or heat treated to improve the color to SMeches Toned ot Modine’ eens. Mar. 16. 1979. rich coffee, canary yellow, and other colors; _p. 711. | on : : wi . Journal De Angola. Sept. 8, 1978, p. 2. | " small inclusions can be removed with laser “Industrial Minerals. No. 137, February 1979, pp. 17-27. 
treatment, which burns a minute path to =Wall Street Journal. V. 195, No. 13, Jan: 18, 1980, p. 28. the material and oxidizes it. . :Mining Journal. vi a No. q 01910 > 1, 1978, p. 433. 

Heat and irradiation (ultraviolet, X-ray, “Mining Magazine. V. 139, No. 2, August 1978,p.101. - 
gamma ray, electron bombardment) are rsp auginess Week. No. 2581, Apr. 16, 1979, p. 46. "Mineral . . . ° ° in rl inerals, mpan ew: eral | widely used on many precious and Semipre- —_Notes. No. 144, September 1979; p. 85, © ang ner cious stones to improve their color. is Mining Journal. Nee No. ota aiar. ie, 1979, p. 208. . og ——. V. 290, No. 7451, June 9, 1978, p. 4388. Heat treatment in aquamarine, topaz, | 16. Production. V. 293, No. 7520, Oct. 5, 1979, p. 300... zircon, and tanzanite is very common. With 19 industrial Minerals. No. Hongo ctober 1978, p. 13. : ye ——. No. , November » p. 9. RL Some stones, treatment is permanent and 1°Mining Journal. V. 292, No. 7489, Mar. 2, 1979, p.168. .: undetectable; others may fade with time signdustrial Minerals. India. No M2, July 1979, p. 16. we | + 14 ‘Mining Journal. V. 292, No. , Jan. 12, ,p.31. *» and exposure to daylight.‘ ) | -B——. V. 292, No: 7484, Jan. 26,1979,p.66. Cubic zirconia, the newest and best of the Senjungineering and. Mining Journal. V. 179, No. 9, . . s . : mber , p. . mo - diamond simulants, increased in popularity di Jewelers Circular-Keystone. V. 150, No. 1, January. * 7 and availability: The material consists of 1979) pe. 70-82. al. V. 291; No. 7466, Sept. 22. 1978, ». 296. | : : : watt]. a ea ~ ining Journal. V. 291; No. 7466, Sept. 22, 1978, p. 22 8 | zirconium oxide with a compound such as’ sr dustrial Minerale Pakistan Mineral News. No. 141, yttrium oxide or calcium oxide added to June 1979, p.13. | mo 2 
stabilize the cubic structure. With a very 20 Te Nod, Octane ong anaary 1979, p. 74. - 
high melting point of 2,750° C, a special aoMtining Journal. V. 290, No. 7450, June 2, 1978, p.414. 
technique, skull melting, must be used to p.0US, Conpulate, Johannesbure, South ‘Africa, State obtain large uncontaminated crystals. ‘Industrial Diamond Quarterly. Indiaqua. No. 19, - World production was estimated at 15 mil-  EWork oto s footnote 93. | os a | _ lion carats of rough in 1978. U.S. consumers. rowel Geld and Base Minerals. V. 26, No. 8, August.‘ | e . e e » pp. 1-02. . ue : , | ae purchased an estimated 1 million carats ""s4Mining Journal. V. 291, No. 7456, July 14, 1978, p.31. ($40 to $60 million estimated sales) in 55Page 11 of work cited in footnote 31. : 1978.41 - . S6Mining Journal. Diamonds for Sri Lanka. V. 293, No. - : :, oo. _ 1528, Oct. 26, 1979, p. 364. | : A properly cut cubic zirconia may be *’Business Week. No. 2530, Apr. 17, 1978, p. 48. - indistinguishable from a diamond in an 19 1ocnpidary Journal. V. 32, No. 9, December 1978, pp. ” unaided visual examination. However, sim- seMining Magazine. V. 136, No. 6, December 1978, p. 623. - ple tests of physical properties such as 1979 ee | Fitcular Keystone. V. 150, No. 2, February - 
specific gravity, surface wettability, ther- “1. V. 150, No. 4, April 1979, pp. 47-49. ~
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By W. C. Butterman!? 

The world price of gold more than tripled and the development of new mines. Re- 
in 1978-79. After increasing steadily in 1978 treatment of old tailings dumps, and the 
and part of 1979, the price began to rise heap leaching of low-grade ores, became 
more steeply and at yearend 1979, impelled economically feasible. | 
by political and economic unrest, was climb- The International Monetary Fund (IMF) 
ing very rapidly towards a peak in January continued its monthly bullion auctions, be- | 
1980. : | gun in 1976, and the U.S. Department of the 

Total world mine production remained Treasury auctioned bullion monthly be- 
essentially unchanged, but production in tween May 1978 and November 1979. The 
the United States and a few other countries. Treasury bullion, and much of the IMF 
actually decreased somewhat, as mines _ bullion, was delivered in the United States, 
were enabled to use leaner ores as the price but then most of it was promptly exported. 
of gold climbed. However, the increasingly Fed by auctioned bullion, U.S. exports tri- 
strong gold price provided the incentive for pled in 1979. | | 
extensive exploration for gold deposits : 

Table 1.—Salient gold statistics 

_ 1975 1976 1977 1978 1979 a 

United States: | | 
Mine production __ thousand troy ounces_ _— 1,052 1,048 1,100 999 920 

| Value______________ thousands__ $169,928 $131,340 $163,192 $193,324 $282,833 
Ore (dry and siliceous) produced: 

Gold ore __.—-— thousand short tons__ 5,722 3,063 5,806 4,292 6,091 
Gold-silver ore _______.~___—do____ 137 | 1,027 481 738 756 
Silver ore.__________-_._do___~ 672 651 800 992 962 

Percentage derived from: 
Dry and siliceous ores _________--~ 62 61 60 58 56 
Base-metal ores. ._./__-.—--- 36 36 38 40 43 
Placers __..-_______~~------- 2 3 2 2 1 

Refinery production: 
Domestic ores _ thousand troy ounces_ _ 1,093 954 956 962 795 

E Secondary (old scrap) ____—.—do___~ 1,122 1,068 1,040 1,884 1,681 
xports: 

Commercial _____________do___- 2,689 2,879 7,011 5,509 16,499 
Monetary __________~__-~do___~_ 807 652 1,660 NA NA 

imports —~-——---~~__~~_-~_-do____ 2,662 2,656 4,454 4,690 4,630 
Gold contained in imported coins _ _ _do___ _ 1,673 1,333 1,614 3,736 2,790 
Net sales from foreign stocks in Federal 

Reserve Bank _________.—_-do___~ 577 2,125 6,406 1,569 40 
Stocks, Dec. 31: 

Monetary __________-~_—~do____ 274.7 214.7 277.6 276.4 264.6 
Industrial?______________do____ 788 928 1,976 1,672 947 

Consumption in industry and the 
arts _______________-~~~do____ 3,993 4,648 4,868 4,738 4,708 

Price:? Average per troy ounce _________ $161.49 $125.32 $148.31 $193.55 $307.50 

World: 
Production _____ thousand troy ounces__ 38,476 39,234 739,121 39,304 39,238 
Official reserves*_____________do____ 1,174.1 1,163.9 1,154.8 1,146.6 1,126.5 

TRevised. NA Not available. 
1Unfabricated refined gold held by refiners, fabricators, and dealers. 
2Fngelhard Industries quotations. 
SHeld by market-economy-country central banks and Governments. Source: International Monetary Fund. 
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| ee “Table 2.—Volume of U.S. gold futures trading 
: | (Million troy ounces) 

: : . .. . Exchange a Location  .. 1975  — 1976 1977 1978 - 1979 

” Commodity Exchange,Inc____________ NewYork. 3619 47.94. -9817 373.40 654.15 
_- New York Mercantile Exchange _____.__ ‘_. do __ 1.27 - 08 03 85 ~ 21 
_ - International Monetary Market_____—___ Chicago ___ = 40.70 34.09 90.82 281.30 855.87 

| . Chicago Board of Trade _____ .____ _.-do.__. 5.56 -—t—«O2: 1.33 5.49  ~° 10.36 
Mid-America Commodity Exchange __ — — __ —~_-do____ .23 .08 .09 1.50 ~ 6.65 

-. Total.-_-_-__ woeeeeee eee 83.95 83.25 190.44 662.54 1,027.18 

~ The volume of trading in gold futures on ed that 1 million ounces of gold be minted 7 
. U.S. commodity exchanges quintupled in and offered for sale in each of the 5 years 
the 2-year period, exceeding 1 billion 1980-84. . So CS 
ounces? in 1979 (tables 1-2). The Federal Trade Commission determin- 

_. Legislation. and Government Pro- ed that the amendments to its Trade Prac- 
_grams.—The U.S. Department of the Trea- tice Rules for the jewelry, industry that it 
_sury held monthly public sales of bullion proposed in 1977 would not be in the public 

_ from May 1978 to November 1979. The IMF interest. The proposed amendments would 
also continued its 4-year program, begun in have. allowed the use of the term “gold” in 

1976, of public bullion auctions and its -connection with jewelry items containing — 
..restitutions (sales) of bullion to member _ gold of less than 10-karat purity. Further, in 
countries. = July 1978, the Commission amended its 
., On November 10, 1978, the President. Trade Practice Rules, to expressly prohibit 

-, Signed a bill authorizing the minting of 1/2- the use .of the term gold in such a context, 
: _and. l-ounce gold medallions. bearing the _ since the previous rules prohibited the term 

. images of celebrated American artists. The only by implication.* 
degislation, effective October 1, 1979, requir- a 

- ee, DOMESTIC PRODUCTION : SO | 

- Domestic mine production decreased in figures were 0.302 and 0.186 ounce per ton. : 
both 1978 and 1979 (tables 3-4). The main Contributing to the decline of output were 
‘reason for the drop in output was the use of the shutdown of one sizable gold mine for 
‘leaner ores, which became feasible as the several months in 1978 while new reserves 

‘price of gold rose. Average millhead grade were blocked out, and the shutdown, by | 
‘at the Homestake mine dropped from 0.202 flooding, of a substantial byproduct produc- 
ounce per ton in 1977, to 0.180 ounce per ton — er for most of the 2-year period. oe 
in 1979. At the Carlin mine, the comparable _ - 

: Table 3.—Mine production of gold in the United States, by State | 

i : | (Troy ounces) oy a - 

: - State 1975 1976 197 1978. ~~«21979 

Alaska. 14,980 22,887 18,962 18,652 6,675 
Arizona____- 5 ee 85,790 102,062 90,167 92,989 101,840 
‘California. _________________ 9,606 10,392 5,704 7,480 3,195 
Colorado ___ ee 55,483 50,764 72,668 32,094 “13,850 
‘Idaho _________ 2,529 2,755 12,894 20,492 24,140 
Montana ____________________ 17,259 24,075 22,348 19,967 24,050 
Nevada____________________ 332,814 287,962 324,003 260,895 199,960 
New Mexico _________________ 15,049 15,198 13,560 9,879 22,976 
Oregon _______________ WwW 28 . 675 340 WwW 
South Dakota ________________ 304,935 318,511 304,846  § 285,512 245,912 
‘Tennessee ___________=______ W WwW 13 Ww -- 
Utah: 2 s«189,620. «187,318 - 20,501 235,929 . 260,916 

- Washington __-_______ Ww WwW 24,006 Ww Ww 
Other States_____-_ = 6 24,187 26,085 __ 14,608 16,269 

Total._______________ 1,052,252 1,048,037 1,100,347 998,832 919,783 

W Withheld to avoid disclosing company proprietary data; included in ‘‘Other States.”’
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Table 4.—Mine production of gold in the United States, by month 
(Troy ounces) | | 

eee 
Month 1975 1976 — 1877 1978 - =: 1979. 

January_______---------- i ____--__ | tsé88,A4I 91,121 90,768 82,304 72,289 February _________------------.______ . 82,858 82,215 81,705 89,695 69,245 ~ March ~~ eee 75,739 88,096 93,498 87,198 76,000 | April. -—--~-----------------~------- 86,234 91,488 87,294 89,196 75,658 May ____----- 88,252 93,317 94,166 81,305 76,590 June _____-__ ~~ 91,578 . 87,760 86,924 ‘84,701 76,989 July _--_-----_--~--- ee __sB,78°7 83,776 82,238 69,119 80,013 August. ~~. 84,302 84,971 93,690 83,502 82,930 September ______.____________________ 94,255 . 88,727 85,855 85,600 + ~—=—S= 79,077 October _.--_-----_____ 93,667 93,195 99,402 94,090 82,356 November_________________________.__ 95,908 81,377 101,034 80,506 16,148 - December. -_- _-_-_____2 95,731 81,994 108,778 71,616 72,593 
Total___.~_-__----___--_____-___ 1,052,252 1,048,087 —:1,100,347 998,832 919,783 | 

_ Approximately two-thirds of domestic byproduct producers. About 58% (55%,) of 
gold mine output was accounted for by the gold came from precious metal ores, 
three mines - Utah Copper (Bingham Can- 40% (44%) from base metal ores, and 2% 

_ yon), Homestake, and Carlin. (1%) from placers (figure 1, tables 7-8). The 
The 25 largest mines (tables 5-6) account- methods by which gold was extracted from 

ed for 96% of domestic production in 1978 its ores reflected the nature of the ores; 
and 97% in 1979. Byproduct production thus, most of the gold was recovered by 
from mines among the top 25 declined only cyanidation of precious metal ores, and by 
2% during the 2-year period, while produc- smelting of base metal ores, while minor 
tion from precious metal ores in the top 25 quantities were recovered by amalgamation 

- mines decreased 23%. —_— and by gravity methods (tables 9-11). The 
Gold production in 1978 (1979 figures in average recovery grade of gold ores mined | 

parentheses) was reported by 171 (154) in lode gold mines was 0.12 (0.08) ounce per 
mines, of which 37 (23) were placer mines, ton, while placer mines averaged 0.015 
32 (39) were lode mines producing from (0.009) ounce per cubic yard of gravel wash- 
precious metal ores, and 102 (92) were lode __ ed. 

2.0 | | 
" — TOTAL PRODUCTION 

2 |  __ Besemetclore = — ++. | 
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Figure 1.—Gold mined in the United States.
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Table 9.—Gold produced in the United States from ore, old tailings, etc., by State and: 

. a method of recovery . | OO 

oo 7 Ore and old tailings to mills . 

. | | a | Crude ore, 
Total | . Recoverable Concentrates old tailings, 

ore, old in bullion sme'ted an _ ete., 
: tailings, recoverable metal . to smelters? 

etc., 
. a 

State treated! Thousand . a 

(thou- short ————————_—_—$————_- —____—_———_ , 

; = sand tons? 

short Amalga- Cyani- Concen- Thou- : 

oo mation dation _ trates Troy sand Troy 
(troy (troy (short _ ounces short ounces 

ounces) ounces) _ tons) tons 

1978: 
Alaska __-~—--- () (7) — -- 1 18 (*) 35 

Arizona _____~ 178,895 178,000 — _- 3,112,494 92,459 895 530 

California _—___— 317 317 1,337 6 3,095 2,376 (7) 202 

Colorado _ _ ~~ ~~ 809 800 908 ne ~ - 81,450 30,361 9 743 

Idaho_____~ ~~ 2,394 2,393 9 17,371 © 153,166 2,921 1 . 191 

Montana_-_ — —- _— #18,022 417,932 — 822 333,047 17,949 90 1,152 

Nevada_.__—__— _ 47,117 47,083 —_ 228,956 - 75,422 31,775 34 157 

New Mexico_ _ _ — 21,920 21,818 __ ae 660,674 4557 (102 5,822 | 

Oregon ______ — 2 (7) __ | 3 __ __ 2 . 887 

South Dakota __ — 1,590 1,590 __ 285,512 —_ _— ae ee 

Utah _______-_ 36,147 36,046 a — 744,360 218,138 101 17,791 

Other_—_~—--- 5,881 5,881 _- a 263,497 14,601 9) 2 

Total____ 272,794 271,560 2,254 532,670 5,427,206 (415,155 1,234 26,462 

1979: 
Oo 

Arizona _.__.— 4204,463 4208,902 48 1,746 3,481,562 99,089 561 957 

California _— —__ 312 311 812 _- 2,900 1,694 1. 368 

Colorado _ ~~ ——— 393 _ 382 374 _- 39,554 12,555 - 898 

Idaho_ _____~~ 2,339 2,335 _- 20,855 149,062 2,840 4 445 

Montana... _ _ — ~~ 17,230 17,135 4 47 306,115 21,562 95 2,433 

Nevada. _____~ £4,563 £4,563 ee 199,724 937 155 7) | 69 

New Mexico.__.. 27,161 27,062 —_ _- 920,305 19,284 99 3,680 

South Dakota _ _ — 1,430 1,430 __ 245,912 __ _- —_ a 

Utah________ . 37,905 37,859 _— __ 83,826 250,965 46 9,951 

Other______—~ * 9,154 9,152 _- _- 875,613 15,967 2 302 

- Total___. 304,650 303,831 1,238 468,284 5,859,874 . 424,111 819 19,103 

1Includes some non-gold-bearing ores not separable. ; Cc 

2Less than 1/2 unit. mo co, 

3Excludes tonnage of tungsten ore from which gold was recovered as a byproduct. a 

4Includes tonnages from which gold was recovered by heap leaching. . Oo: 

Table 10.—Gold produced at amalgamation and cyanidation mills in the United States 

and percentage of gold recovered from all sources | 

oo ; Bullion and precipi- Gold ed f 
tates recovered recovered from all sources . 

Year (troy ounces) (percent) 7 

 Amalga- Cyani- Amalga- ‘Cyani- . 
mation ' dation mation dation Smelting’ Placers 

1975 ________ 7 ~oe eee 13,783 617,330 1.3 58.7 38.1 19 

1976 _.-_-_____ 18,207 587,540 1.7 56.1 39.6 2.6 

1977 ~--______ 26,615 597,633 2.4 54.3 41.2 2.1 

1978 _-___________ 2,254 532,670 2 53.3 44.3 2.2 - 

1979 ____________ ee 1,238 468,284 l 50.9 48.2 8 
er 

1Crude ores and concentrates.
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Table 11.—Gold produced at placer mines in the United States, by method of recovery. 

. a Material Gold recoverable _ 

Mines . washed . 
Method and year . produci- Washing (thousand Thou Value Aver wee 

oo | ng -~Plants “cubic troy —Ci« thou vr cubic 
— - yards) ounces sands) eyard 

Bucketline dredging: 
1975 4 5 19.715 14 $2,314 $0.852 
1976 3 4 19.816 17° 2,124 154 
1977_-- 3 4 1,377 12 1,742 1.265 
1978_ = 2 3 1,010 11 2,187 2.164 
1979 - —_— ~~~ ------------~- 2 3 475 3 977 2.056 

Dragline dredging: 
1975 6 6 210 3 469 2.229 

| 1976 3 3 AB 5 606 2.474 
1977_-§ = 7 7 210 39 311 45,932. 
1978__ 9 9 260 33 519 44.339 

1979 3 3 86 i 347 4.019 
Hydraulicking: 8 

4975 16 17 181 1 171 1.302 
1976______ 14 14 129 1 ‘157 1.212 
1977_. 12 13 273 5 154 2.762 

1978 10 10 233 4 784 3.367 
1979___ 8 8 176 2 613 3.480 

Nonfloating washing plants: . 
1975 _-§__-/ ---_- § ee 11 11 2. 32 269 __ 
1976 ___§___ ee 25 26 2136 34 560 42.097 
1977_ = 7 7 2106 33 477 = «42.8319 

— 17GB ed 11 2152 34 812 42.448 
1979______ 7 8 249 2 225 42.988 

Underground placer, small-scale . oe 
mechanical and hand methods, — , 
and suction dredge: 

1975 2 8 27 () AT 1.752 
1976 4 4 2 (5) 15 8.881 
1977_- 7 4 41 1 159 3.901 
1978______ 5 5 1 () 13 13.431 
1979_- 3 3 4 (5) 5 1.281 

Total placers: . 
1975 ot) 47 1 23, 088 320 63 269 4.973 
1976___ 49 51 123,398 «= 3. 69g 3,462 4.958 

©1977 ee 36 38 21 807 393 3,448 41.638 
1978___ ee 37 38 21456 892 = 84,814 42.483 

— 1979 _- ee 23 25 2 6734 37 2,167 42.639 

-~ 1Does not include platinum-bearing material from which byproduct gold was recovered. . oo 
2Excludes tonnage of material treated at commercial sand and gravel operations recovering byproduct gold. . 
3Includes gold recovered at commercial sand and gravel operations. _ 
“Gold recovered as a byproduct at sand and gravel operations not used in calculating average value per cubic yard. 
5Less than 1/2 unit. 
®Data do not add to total shown because of independent rounding. 

Kennecott Copper Corp.’s Utah Copper — Eight mines in Nevada were among the 
(Bingham Canyon) mine, south of Salt Lake top 25 gold-producing mines in the country 
City, the largest copper mine in the United in 1978-79. They were the Carlin, Round 
States, became also the country’s largest Mountain, Copper Canyon, Atlanta, Boot- 
gold producer in 1979, and was the second strap, Gooseberry, Windfall, and Ruth Pit 

largest producer in 1978. (closed in 1978) mines. Output of the Carlin 
The Homestake mine, in the Black Hills, mine, north of Elko, decreased to 152,400 

accounted for essentially all of South Dako- ounces in 1978, and to 133,000 ounces in 

ta’s gold output. As the grade of ore mined 1979. Ore was mined from the Carlin, Blue 
by Homestake decreased in response to Star, and Bootstrap pits; mining was com- 
higher prices, the mine’s cost of production pleted at the latter in 1978, but ore was 
per ounce of gold climbed from $140 in 1977, being heap-leached there in 1979. In April 
to $176 in 1978, to $250 in 1979. To counter 1978, the new double-oxidation plant, devel- 

rising costs, Homestake was shifting away oped to treat carbonaceous ores, was started 
from cut-and-fill mining towards bulk min- up. By the end of 1979, drilling at the Les 
ing methods, obtaining 29% of their produc- ore body, 14 miles south of the Carlin mill, 
tion in 1979 by those methods. Ore reserves had outlined 2.3 million tons of ore grading 

in 1979 were 16.9 million tons grading 0.211 0.157 ounce per ton, and an additional 3.1 
ounce per ton. million tons of lower grade ore which was to
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be tested to determine its amenability to The Delamar open pit silver-gold mine in 
heap leaching. Carlin’s total. reserves at southwestern Idaho opened a second pit in 
yearend 1979, excluding the low-grade Les 1978, its second year of operation, which | 
reserves, were 8.2 million tons grading 0.174 gave more flexibility in the ratio of gold to 
ounce per ton. Smokey Valley Mining Co.’s__ silver produced. The Knob Hill mine, at 
Round Mountain mine, north of Tonopah, Republic, Wash., was closed for 6 months in 
increased output. at its large heap leach, 1978 while its new owner, Day Mines, Inc., 
open pit operation by about one-third in explored for new reserves and rehabilitated 
1978, moving closer to the design production the mill. New ore was successfully located, 

of 55,000 ounces per year. Duval Corp.’s and the mill recommenced operation in 
Copper Canyon mine, near Battle Moun- August. ne 
tain, was converted in 1978 from being The rising price of gold in 1978-79 stimu- 
primarily a copper producer to being pri- lated the search for gold in the Western 
marily a gold producer. A substantial out- States. Nevada, Idaho, Montana, and Cali- 
put in 1978 made Copper Canyon the sev- fornia attracted most of the exploration 
enth largest gold producer that year. activity. There were about 3 dozen substan- 

_ The Gooseberry mine of West Coast Oil & tial deposits being explored, and about half 
Gas Corp., east of Reno, appeared on the list of these entered the development or produc- 
of 25 leading mines in 1977, and by 1979 had tion stage during the 2-year period. The 
climbed to 12th place on the list. Output at most important deposit appeared to be the 
the Atlanta mine, north of Pioche, and at Freeport Minerals-FMC Corp. deposit in 
the Windfall mine, near Eureka, fell off Jerritt Canyon, Elko County, Nev. Similar 

somewhat in 1978-79. Kennecott Copper in type and size to the Carlin deposit, 60 
_ Corp.’s Ruth Pit copper mine, still a sub- miles to the south, the Jerritt Canyon 

stantial producer of byproduct gold in 1978, property was expected to come into produc- 
was closed in April that year because of the tion as a major gold mine by about 1982. 
depressed copper market. | _ Refinery production of gold from old 

_ Nearly all of Arizona’s gold output came scrap grew substantially in both 1978 and 
as a byproduct of the seven copper mines 1979 (table 12). Production from new (manu- 
listed in tables 5-6. : _. facturer’s) scrap, after increasing in 1978, 

In Colorado, the Sunnyside mine, near dropped abruptly in the last 2 quarters of 
Silverton, producing gold from lead-zinc 1979, presumably because manufacturers 
ore, was flooded out in June 1978. The were holding the scrap back as the price of 
Idarado mine, a byproduct gold producer at gold rose precipitously. Less than one-. 
Ouray, was closed down in 1978 after nearly fourth of refinery production was derived 
a century of operation. | from domestic ores. 

| Table 12.—U.S. refinery production of gold 

- (Thousand troy ounces) | | 

oo Source 1975 1976 1977 1978 1979 

Concentrates and ores: 
Domestic. ___ ee 1,093 954 956 962 795 
Foreign. = 5 ee 250 123 62 71 83 

Oldscrap!______ ee 1,122 1,068 1,040 1,384 1,689 
New scrap - -—~~--__-~---~----~-----------_ 874148644701 1,209 

Total_________ eee 4,039 3,581 3,472 4,118 3,776 

*Excludes upgrading of U.S. Government-owned gold (mostly coin gold) by the U.S. Assay Office, amounting to 316,137 
ounces in 1977, 2,386,874 ounces in 1978, and 3,000,068 ounces in 1979. 

CONSUMPTION 

Domestic consumption of refined gold, as 30%, and dental uses for about 18%. The 

measured by its conversion into fabricated rapidly rising gold price in 1979 had only a 
and semifabricated forms, declined slightly modest effect on consumption, as users 
in 1978-79 (figure 2, table 13). As in recent worked down their inventories of refined 
years, jewelry accounted for about 56% of gold. However, it lent impetus to efforts to 
consumed gold, industrial uses for nearly reduce the quantities of gold used in manu-
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factured items. Thus, electronics manufac- year since 1975, when the right of US. 
turers were substituting palladium, tin, and citizens to own gold bullion was reinstated. | 
other suitable metal for gold where possible, In 1975, the supply surplus was 520,000 
and jewelry makers were reportedly begin- ounces, and reached’ 2.4 million ounces in 
ning to shift away from karat golds to gold- 1976, 2.7 million ounces in. 1977, and Ad 
filled, rolled gold, gold plated, and gold- million ounces in 1978 and again in 1979. 
silver combinations. | Also, the flow of gold coins, mostly “bullion 

Although data are not reported on the coins,” into the United States has been 
_ purchase or “consumption” of gold bul- substantial since the purchase of non- 

lion by the private sector, the quantities numismatic coins in quantity was authoriz- 
purchased annually are believed to be ed in 1974. Estimated imports of gold coins, 
represented approximately by the sizable in millions of ounces, were: 1974, 3.1; 1975, 
supply surpluses that have occurred each 1.7; 1976, 1.3; 1977, 1.6; 1978, 3.7; 1979, 2.8. ; 

” | TOTAL ~~, | | | 
Lid A MES | | O MEQ [EE | ee © < REESE SN oy 2 «¢ ON eae | oe Oo | fc Industrial, 2222222285 oo. : 
>~ f::space and defense #23 7 O (Seg so : ac (ec cccc cece c nnn n cee ane eosin | rs - eer ON NEESER OSS 55. 
= 4 oS Dental NY AEA VE Mes 
O fe _LEN EEE eee = ON FE rh SEN USES = Rare Napoca, REE | 

1960 1965 1970 1975 — 1980 

Figure 2.—Fabrication of gold in the United States. |
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| | Table 13.—U.S. fabrication of gold, by end use | 

- . (Thousand troy ounces) 
| 

} End use 1975 1976 1977 1978 1979 

Jewelry and arts: 
Karatgold __._--__----------------- Lf! 2,158 2,236 2,224 2,256 

Fine gold for electroplating —- _~-------~---- 31 29 37 42 32 

Gold filled and other _ _ __---_------------ 302 380 385 385 -  - 361 

, Total.._..--------------------- 2,080 2,562 2,658 2,651 2649 2 

Dental ______-_--------~----------------- 595 694 . 728 706 611 

eo A — 

Industrial: 
— 

Karat gold _________---------------- 39 56 60 64 64 

Fine gold for electroplating _ _ _------------ 592 686 656 687 197 

_ Gold filled and other __ _ __-------------- 428 491 T494 | 562 . 542 

9 tgtal ee e----- 1,059 1,288 * 21,209 1,313 1,408 

Small items for investment? _______-_--------+-- 258 159 268 68 ‘45 

Total consumption _.__..----------- 78,993 _ 4,648 T 24 863 4,738 4,708 . 

1Pabricated bars, medallions, coins, etc. a 

2Data do not add to total shown because of independent rounding. . 

- | | STOCKS | 

Official —U.S. stocks declined 1.0 million countries declined 28.3 million ounces in 

ounces in 1978, the net result of deliveries of the 2-year period, mainly as a result of 

| 25 million ounces from the U.S. Depart- bullion sales by the United States and the 

ment of the Treasury’s public bullion auc- IMF (figure 3). | | 

tions, and the restitution of 1.4 million Commercial.—Industrial stocks of re- 

ounces to the United States by the IMF. In fined gold held by US. refiners, fabricators, 

1979, the stocks declined 11.8 million and dealers was 1.66 million ounces at 

ounces, after deliveries of 13.2 million yearend 1978, and then declined in 1979 to 

| ounces from auctions, and restitution of 0.96 million ounces at yearend, apparently 

| another 1.4 million ounces fromtheIMF. as a result of rapidly rising prices and a 

Gold held for foreign and international strike at one of the major refineries in the 

accounts at the New York Federal Reserve second half of the year. Futures exchange 

Bank declined in 1978-79 as a result of net stocks grew in 197 8 as the market expanded 

deliveries to the market of 1.6 million rapidly, then contracted slightly in 1979 

ounces and transfers of bullion abroad. (table 14). : | 

Official stocks in the market economy | | 

| Table 14.—Stocks of gold in the United States, end of period — 

a (Thousand troy ounces) 
ROO

T 

1975 1976 1977 1978 1979 

Treasury Department! ______-------------- 274,728 274,704 277,570 276,433 264,614 

Industry. ______-_--------------------- 788 928 1,976 1,672 947 

Futures exchange Woo eee eee 530 320 1,835 2,752 2,473 

Earmarked gold? _______--~--------~------ 396,613 388,773. 378,683 366,248 359,285 

Nea eon 
1ncludes gold in Exchange Stabilization Fund. 
2Gold held for foreign and international official accounts at New York Federal Reserve Bank.
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| 2.0 — rrr rae Se , 
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| oho, [] Other market economies _ . . ; - - : . | ; - . . - a | | : 

—_ international monetary fund | Ss foe. 

< : _ | WORLD TOTAL Ce 7 
| O & . 7 ~ : (market economies) 7 pe: 

> : . | 
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| 0.5 | | . . ; at 
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oe a Figure 3.—World monetary gold stocks, © a es 

PRICE | 

The price of refined gold (table 15, figure ; the high and rapidly ising price (together. . 
4) increased fairly steadily.in 1978 and the with the high interest rates. then prevailing) . 
first quarter of 1979, then began to acceler- .: was creating financial difficulties for some. _ 

, ate upwards until yearend 1979 when it U-S. gold users, especially the manufactur-. 
reached the $500 per troy ounce level. The. ersofjewelry. = 3 = =. 
substantial rise in the world price was. The second amendment to the IMF arti-. : 
ascribed by gold market observers to con-. -cles of agreement, ratified.on March 30, 
tinuing purchase of gold bullion as a hedge _. 1978, abolished the official IMF price. for. - 
against currency inflation, and was said to gold. By the.end of. 1979, many of the 
reflect unstable political and economic con- industrialized nations had adopted market- 
ditions. The high gold price stimulated a__ related prices for valuation of their bullion 
search for new ore deposits and the re- : reserves, leaving the United States as the 
examination of abandoned mines and tail- only holder of large gold stocks still valuing 
ings dumps, but on the other hand, did not its bullion at a fixed price ($42.22 per 
inhibit consumption in the United States ounce). - 
appreciably. By the end of 1979, however, oe Oo
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Figure 4.—U.S. gold prices. 

Table 15.—U.S. monthly gold prices! 
(Dollars per troy ounce) . 

a 

1978 1979 
Month eee ee nn? OT 

Low High Average Low High Average 

January_________________-__- 166.20 178.00 —«:173.69 217.15 236.40. «227.57 
February ____________________ 173.35 183.70 178.59 229 65 252.65 245.84 
March _____________________ 177.80 190.50 184.05 238.45 249.10 242.35 
April.______________________ 168.15 183.90 175.78 232.20 245.60 239.12 
May __________________ 169.40 184.65 176.49 246.60 274.90 257.64 
June________________~_--___ 180.85 186.80 184.06 273.20 284.15 279.37 
July ____________ 183.50 201.60 189.27 981.65 306.10 295.57 
August _____________________ 198.30 216.05 206.30 283.00 319.45 301.67 
September ___________________ 205.95 218.70 212.41 325.40 397.60 357.17 
October ______________________ 217.40 243.05 227.69 372.35 426.40 391.99 
November___________________-_ 193.70 227.80 206.20 373.10 415.95 392.64 
December________________-___-_ 194.95 226.30 208.13 426.75 517.00 459.04 

Year___________________-_ 166.20 243.05 193.55 217.15 517.00 307.50 
ere 
1Engelhard Industries daily quotation.
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7 FOREIGN TRADE | | 

Fed by bullion auctioned by the U.S. of gold imported into the United States in | 
: Department of the Treasury and by the 1978-79 came from Canada, the U.SS.R., | 

IMF, exports jumped from 5.5 million and Switzerland. Another 6.5 million 
ounces in 1978 to 16.5 million ounces in ounces of gold in coins was imported in the 

| 1979. The United Kingdom received 48% of 2 years, of which three-fourths came from 
the exports in each year, and most of the the Republic of South Africa, and important 
remainder went to Switzerland and Canada amounts came from Mexico, Canada, and 

(figure 5, tables 17-18). Switzerland (table 16). | 
| Ninety percent of the 9.3 million ounces 

| Table 16.—U.S. exports of gold, by country | : 

Ore, base bullion, Refined . . 
and scrap bullion : Total . 

Year and destination ‘Value ~36,.””S—*é‘(Vadue|~=~}~=)~hUm”dVadlue 
Troy (thou- oy (thou- oy (thou- 

. ounces sands) n sands) sands) 

1978: . . | 7 
Belgium-Luxembourg_—_________ 144,256 $25,298 13 $2 144,269 $25,300 
Brazil ~~ _§________~-____~- 1,689 309 13,333 2,594 14,972 2,908 
Canada ______ 32,702 5,968 654,108 139,656 686,810 145,624 
Ecuador___________~____---_ _— _- 1,980 413 1,980 413 . 
France___ 2 2 5 ee 1,025 - 162 860 166 1,885 328 
Germany, Federal Republic of __—__ 9,062 1,885 975,064 233,029 984,126 234,914 
Hong Kong ______. -___-.-+-- 1,258 191 8 1 1,266 192 
Italy  -§_-_-_-_______~_____-__-- 224 40 - 8,033 1,697 8,257 1,737 
Japan __________s. -~~_____- 72,004 12,897 83,342 16,254 . 155,346 29,151 
Mexico. __§_-§___..___.-_.--_- 80 14 347,949 65,003 348,029 65,017 
Netherlands _______________-_ 160 37 428,574 75,709 428,734 75,746 
Paraguay ~___§__§__.~___..---- —_ __: 2,501 469 2,501 469 
Singapore. ____§_§______.--~__- 876 134 40 12 916 146 
Spain ________~__--~.~____--- 9,661 1,922 34 5 9,695 1,927 
Sweden ___________________ 11,477 2,149 7 1 11,484 2,150 
Switzerland. ____§_§________-_- 34,596 _—-: 6,693 287,733 55,483 322,329 62,176 
Taiwan ___________________ 216 34 40,102 8,722 40,318 8,756 
United Kingdom____________-_~- 165,491 31,101 2,176,503 424,934 2,341,994 456,035. 
Venezuela _-~___________ 12 3 3,524 633 3,536 636 

. Other ________._~~_____-_-~ 280 45 763 _ 129 1,043 174 

Total _________~-------- 485,019 88,882 5,024,471 1,024,912 5,509,490 1,113,794 

1979: Te 
Argentina._______________-_ _ __ 1,616 567 1,616 567 
Belgium-Luxembourg_ — —_— _ —_ ~~ _— 93,680 28,644 72,651 18,650 166,331 47,294 
Brazil] _._-_._-_._-__________- 11,053 2,627 24,805 7,828 35,858 10,455 
Canada _____§__________---_ 300,580 101,974 2,303,588 814,059 2,604,168 916,033 
Costa Rica _~_________~__-__ -- _- 1,088 226 1,088 226 
Ecuador_________~__~._--_-_ _- _- 3,308 996 3,308 996 
El Salvador_____~_9_§_. ~~ ~_____ 122 20 673 125 795 145 
France. ___§_§_____.-~ ~~~ 3,176 875 68,810 19,760 71,986 20,635 
Germany, Federal Republic of —__—__ 17,825 5,808 222,675 70,975 240,000 76,783 
Italy _._________________.~ 260 56 9,934 2,670 10,194 2,726 
Japan ____~_~__~________~ ~~ 29,840 7,421 111,267 28,313 141,107 35,734 
Mexico.__________________- 1,667 512 679,140 216,976 680,807 217,488 
Netherlands ___________.-__- 36 8 382,873 125,058 382,909 125,066 © 
Panama___________.-~.—-~- 100 22 - 843 161 943 183 
Philippines ___..§ __/_______-~~_- _- —_ 3,214 629 3,214 ~ 629 
Spain __________~__-_-_~--~-~-- 26,125 6,912 ~— _— 26,125 6,912 
Sweden ________.__-------+- 8,203 2,547 _- _- 8,203 2,547 
Switzerland. __.______-_------ 9,558 2,372 4,995,472 1,482,743 5,005,030 1,435,115 
United Kingdom. ____~________~- 399,149 127,428 6,706,909 1,880,550 7,106,058 2,007,978 
Other ________~_______~__ 653 135 1,006 217 1,659 352 

Total ________________-- 901,527 287,361 15,589,872 4,620,508 16,491,399 4,907,864



394 MINERALS YEARBOOK, 1978-79 

7 Table 17.—U.S. imports for consumption of gold, by country 7 
- n 

P Loo poe ' * Qre, base bullion, Refined ee, 
“ mo : a and scrap bullion . Total 

Country Value Value | Value . 
ohrey (thou- Troy (thou- ohrey (thou- 

: . Ounces sands) ounces sands) sands) _ 

1978. a 
Argentina. __—-_ = 5,792 — $1,061 10,887 $1,953. 16,679 ~ +, $3,014- 

- Australia 2 LL 1,105 230 — 230. ~ 46 1335 ~~ = 276. 
Austria _- = ae =. - 72,229 .. 18,475 - 72,229 . 13,475° 

. Brazil —-~~- 2 we 1,608  .- 822 1,608 | 322 
_. Canada ___o 118,486  - 22,360 1,641,636 316,901 1,760,072 339,261: 

Chile____._~-- 2 LL 206° 41. ~~ 46,628 8,857 46,834 8,898' 
. Dominican Republic _~__ === _ st 4,980° « ° 983 19,569  . 4,100 24,549 5,083" 
. Germany, Federal Republic of ____ _ 5,880  - 1,080 BT 8 5,937 1,088. 
~ Guyana __2 1,402 . 252 166 30 1,568 282 
_ Hong Kong______-=___ - $8,491 - = 644 43 10 .. 8,584 654 - 

: Japan ___ —_ “__ . 128,336 23,640 123,336 23,640 
. Korea, Republicof____________ 2,236 370 . _— _— 2,236 370 
"Malaysia ~_-_-__~= 2 8,100 1,524 - __ _— 8,100 1,524 

. ~ Mexico _ = 22 0 11,8381. 2,118 4,922 . 890 = 16,758 ~~ < =—« 8,008 
.. Nicaragua _~_-____ 22,481 4,056 8,817 1,662 31,298 5,718 

Peru == 11,765 2,279 — 26,494 5,020 38,259 7,299 
Philippines___§_ == = 1,510 300 — __ 1,510 300 
Singapore... _~§~_§_~__§_______. 10,643 2,051 a. _— 10,643 2,051 
South Africa, Republic of ~______ 6,476 1,022 . | 964 215 7,440 1,237 

- . S§witzerlands__~_~__~_~ = 17,241 3,276 950,396 177,484 967,637 180,760. 
USS.R 4,592 844 1,451,109 285,793 1,455,701 286,637 

. United Kingdom__—_~__~§_______ 1,893 — _ 3869 46,566 9,778 48,459 10,147 
“Yugoslavia __ $$$. = a > 2). 38,965 7,084 38,965 7,084 
Other __-________ 2,687 — 446 2,356 455 5,043 901 NID 

~ , »Total 2-2 ~~ eee |. 242,747 45,301 . 4,446,978 857,723 4,689,725 ~ 903,024 

. Argentina._-___.2-2 use 8149, 868 2,199  —~6«6BT0 «B48 - 1,488 
Australia ~~~ ~~~ 3,626 860 134 — 89 ~— 3,760 899 

~ Canada __-_ 94,692 31,753: 1,694,963 533,391 1,789,655 - 565,144 
. “Chile _-_ ee 29,044. 8,250 — 41,340. 12,846 70,384 | 21,096 
Costa Rica _--- = = —_ —_ 1,319 507 1,319 507 
Dominican Republic -_-...____-_.  . 6,429 1,966 25,543 ~ 6,423 — 31,972 8,389 
France. = —  6BLe. 20 1,236 398 | ‘1,287. ~——-:~«418 
Germany, Federal Republic of _____ 1,309 | 305 703 - 223 2,012 528 
Guyana__-__________ 2,152 - 626 33360 - 4,191 > 5,512 1,817 
Hong Kong _________________ 11,505 3,540 1,361 443 12,866 3,983 
Ireland ___ ~~~ 3,267 653 _— _— 3,267 653 
Israel ~-_ 2 2,629 1,124 __ __ . 2,629... 1,124 
Italy _-_-_ 22 165 67 1,926 586 2,091 653 
Japan _____ = ae a 94,659 27,649 94,659 27,649 
Korea, Republic of___§_§_§_.§_______ 2,584 = ~—- 628 __ __ 2,534 628 
_Malaysia __________________ ~ 8,200 2,251 — __ 8,200 2,251 
Mexico___________-___--____ 9,918 2,874 1,210 337 11,128 3,211 
Netherlands _________=______ —_ _— 8,028 2,975 - 8,028 2,975 
Nicaragua 2 2 14,548 2,867 7,507 1,757 22,055 - 4,624 
Peru____~_______ 10,608 3,018 22,421 5,892 33,029 8,910 
Philippines... 2222 22,815 7,593 __ __ 22,815 . 7,598 
Singapore.______________ 8,220 2,308 _— __ - 8,220 2,308 © 
South Africa, Republic of ________ 520 231 9,350 2,347 9,870 2,578 © 
Switzerland. == = = 16,166 _ 6,267 739,944 234,577 756,110 = 240,844 
USS.R ~~ 1,378 493 1,644,195 548,339 1,645,573 548,832 
‘United Kingdom______________ 656 255 29,018 7,751 29,674 8,006 
Yugoslavia __-§_§_§__________ —_ _— 41,168 11,683 41,168 11,683 
Other __-.____ 2,315 717 2,218 745 4,533 - 1,462 

. tO LY a 

 - Potal_ ~~ 255,896 79,534 4,373,802 1,400,669 4,629,698 1,480,203. 
A ALAA Et pen aera onrreryeeeeenionennee " 

Table 18.—Value of U.S. gold trade 
. (Thousand dollars) 

eee 
Year Exports Imports? eee OTS 

1975 ~_ = eee 492,932 - - 456,638 1976. 375,048 | ---831,018 i 1,112,711 674,026 
1978 1,118,794 903,024 1979 = 4,907,864 1,480,203 

eee EE Oe 
Value of general imports for 1975-77. Value of imports for consumption for 1978-79; values of general imports were 

$921,504,188 (1978) and $7'506,716,888 (1979).
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WORLD REVIEW | re 

_ World gold mine production remained at ores as the price of gold increased. The pat- 
about 39 million ounces in 1978, and again tern of production remained essentially 
in 1979. Continuing high gold prices stimu- unchanged, with the Republic of South 
lated modest increases in production in Africa accounting for about 58% of output, 
several countries; on the other hand, pro- the U.S.S.R. for 20%, Canada for 4%, the 

duction in the United States and a few United States for 2%, and 61 other. coun- 
other countries decreased somewhat be- tries for the remaining 16% (figure 6, table 
cause mines were enabled to use leaner 19). | | . ae 
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mS Table 19.—Gold: World mine production, by country | | . 

oS . a . (Troy ounces) . 

a Country! | . _ 1976 1977 1978” 1979° 

North America: . 

Canada________~~-=--_-__-_-_- 1,691,806 1,733,609 1,735,077 21,581,013 
Costa Rica® ~.____.-____-__-----~ 9,600 12,200 15,900 _ 15,000 
Dominican Republic. __________-__ 413,788 348,473 _ 836,073 330,000 
El Salvador _____~__-_________-~--_ 8,007 2,156 - 8,619 4,000 
Honduras _______________---~-- 2,280 2,481 2,500 2,500 
Mexico. -—-__+-__-__---_--~-~---- 162,811 212,709 202,003 2188,000 
Nicaragua. _________-.--_----- 775,841 65,764 “65,800 60,000 
United States. __________=_____- 1,048,037 1,100,347 998,832 2919,783 

South America: a! 
Argentina. _____________~-__-~~ 5,804 5,509 5,514 5,500 
Bolivia___~___________--__---- 41,540 - 24,277 24,660 230,319 
Brazil? $$ 2 239,520 279,520 304,110 340,200 
Chile________________------- 129,172 116,376 102,416 105,000 
Colombia __~____~______ 300,307 263,437 257,632 290,000 

- Ecuador ~~ ~~ 2 ee 11,014 7,649 3,213 3,500 
- French Guiana ____§_§~§-______----+ 2,797 4,823 “5,000 - 5,000 
Guyana __________~____-___-- T15,656 11,899 15,396. 210,593 
Peru ____§_____ ~~~ _ 79,412 104,393 103,069 2122,333 
Surinam _____~__§ ~~ 39 *376 oe a 

. Venezuela_-_§_______ ~~ 16,506 17,403 11,960 14,000 
Europe: . 

Finland _____________.~------ 26,299 27,392 29,096 228,325 
’ France ___ 9 ee 61,022 50,444 59,640. 60,000 

’ Germany, Federal Republic of ______ ~~ 2,456 2,392 2,119 2,400 
Hungary® __._~§_§________~-_-~---- 155,000 115,000 60,000 . - 60,000 
Portugal. _§_$__~§__~ -§ »5. Le 10,031 8,830 7,765 210,706 
Romania® _________~______ ee 60,000 65,000 65,000 65,000 
Spain. _______--_----~-------- 148,601 117,800 ©150,000 155,000 
Sweden __________-___--~~-~~--~- | 62,179 67,934 76,294 270,000 

. US.SR& 7,700,000 7,850,000 8,000,000 8,160,000 
Yugoslavia __________~.__-__- - 157,088 164,226 165,000 140,000 

Africa: 
Burundi _____/§/$_____/§_--» -§ -§ -_ + 426 ©450 ©450 - 450 
Cameroon ________—~-----~_~--_- 251 182 200 200 
Central African Empire____ ~~~ -~- - 400 “100 965 500 
Congo®_ 7 5 eee 6,900 7,000 7,000 7,000 
Ethiopia __ _ -$.__-§_____--_-_-__--~-- 11,258 7,725 38.000 8,100 
Gabon ______._ ~~ ~~ ee 3,086 2,572 965 100 
Ghana ____________~~~~----~-- 532,473 480,884 402,034 2482,300 

. Kenya _.- ~-_-_____--_-~---~---- . 37 89 205 200 
Madagascar. _________________- £160 76 125 125 
Mali®__-_-_- = *900 932 965 1,000 
Mauritania _. $$$ _-§_______--___ 22,120 28,000 8,000 _- 
Rhodesia, Southern®____§_.__§-_____- 600,000 600,000 640,000 700,000 
Rwanda _____~§___________~---__ 936 1,814 1,125 1,100 
South Africa, Republic of___._.__-=- . 22,935,988 22,501,886: 22,648,558 222,616,656 
Tanzania ___._§__________~-~--- 10 23 12 10 
Zaire 91,093 80,418 76,077 75,000 

nse ~ oo ee 10,955 F €11,250 8,457 7,941 
ia: 
China, mainland® ____________---_ F80,000 F100,000 150,000 200,000 
Democratic Kampuchea®__________- 1,000 1,000 __ — 
India* _____§_________ 100,696 96,902 87,579 _ 784,749 
Indonesia®___ _§_ = F114,000 T82 300 81,600 70,000 
Japan ________________~-~_--- 137,669 149,018 145,225 2132,879 
Korea, North® ______________--- 160,000 ™160,000 160,000 160,000 
Korea, Republic off ______________ 18,744 21,380 27,392 223,566 
Malaysia: 

Peninsular Malaysia______-—_~~ 3,574 4,172 5,805 5,000 
Sarawak _________________~_ ™964 742 971 1,000 

Philippines _-_. _________--___-- 501,210 558,235 586,598 2546,536 
Taiwan. __§_§_$_§_~»_-§_ _-§__-- 26,952 14,995 13,407 15,000 

Oceania: 
Australia __-_____._______----- 502,741 630,155 647,580 2588,359 
Solomon Islands __________~-__--- ©600 372 “400 400 
Fiji _-§ -§ _-__ > ee 65,757 49,067 28,065 25,000 
New Zealand ______ ___-__-----~-- 3,276 7,168 7,044 7,000 
Papua New Guinea __________----~- 668,014 739,730 751,265 700,000 

Total _-§__/§_-§_______--__---- 739,233,798 39,121,056 39,303,757 39,238,343 

“Estimate. Preliminary. ‘Revised. 
1Gold is also produced in Bulgaria, Burma, Czechoslovakia, the German Democratic Republic, Guinea, Norway, 

Thailand, and several other countries. However, available data are insufficient to make reliable output estimates. The 
previous edition of this table listed Angola, Liberia, Nigeria, and Sudan as gold producers but output of these countries 
for 1976-77 has been revised to zero. 

?Reported figure. 
3Series revised to include an estimate of unregistered output by small producers. 
‘Refinery output. 
5Excludes production from so-called “people’s mines.”
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The supply of gold (excluding most sec- A brief review, by country follows: | ondary gold), available to purchasers in the Australia.—Most of the gold mined _ Market economy countries in 1978 (1979 in Australia in 1978-79 came from four figures are in parentheses) was about 54.0 sources. Three of these were in Western 
(56.5) million ounces, of which 30.7 (30.4) Australia; the largest was the Telfer mine, million ounces was mined in the market which produced 228,000 ounces in 1978 and 
economy countries, 13.2 (7.4) million ounces 172,000 ounces in 1979. The Mt. Charlotte came from central economy countries, and mine yielded 101,000 ounces in 1978.and 10.1 (18.7) million ounces from net “official” 109,000 ounces in 1979. The Central Norse- sales, mainly the IMF and US. Treasury man mine’s production was in the range of 
auctions. As in former years, most of the 85,000 to 90,000 ounces each of the 2 years. gold from the Republic of South Africa, the The Warrengo and Gecko mines of Peko U.S.S.R., and several other producing coun- Wallsend Operations Ltd., near Tennant tries was funneled through ‘Switzerland, Creek in the Northern Territory, together England, and other Western European yielded in the order of 100,000 ounces each _ countries. Much of the gold flowing from year. Several other Australian gold deposits the United States to Europe was bullion were being examined and developed. The sold from IMF and U.S. Treasury stocks. — Ingliston gold mine at Meekathara, West- 
Demand for gold remained strong in 1978 ern Australia, was reopened in 1978 after and most of 1979 in spite of the rising price an inactive interval of 60 years. Whim - and the injection of large quantities of Creek Consolidated Mining Co. was -_pre- _ monetary bullion into the market. Appar- pared, at the end of 1979, to proceed with | ently, private investors, and some govern- heap-leaching of low-grade ore at the Have- — ments, bought gold for its traditional func- luck deposit near Meekathara. North 

_ tions as a store of value anda hedge against Kalgoorlie Mines, Ltd., in 1979, reconverted inflation of currency. The distribution of its Croesus ore treatment plant to handle gold in 1978 was reported as follows:* 89% of - gold ores. The Tasmania, Morning Star, and the gold was fabricated (about two-thirds of Berringa mines were to be reopened. A tin- it in the developed countries), and 11% was_ gold prospect near Jingellic, New South _ purchased as bullion. About 64% of the Wales, was being explored in 1979, while at fabricated gold went into jewelry, 17% into Roxby Downs, in South Australia, drilling - coins, 6% into dental uses, 5% into elec- confirmed the existence of a very large tronics, 5% into other industrial uses, and copper-uranium-gold deposit. 
3% into medals, medallions, and unofficial Brazil.—The figures for Brazilian gold . coins. | production in 1976-77, shown in table 19, | _ The Group of Ten (10 leading industrial have been revised upward to bring them in | countries, plus Switzerland) allowed its 2- line with the Brazilian Government’s figure year old agreement, prohibiting members for 197 8, which gives considerably more from buying gold at prices higher than the weight than in earlier years to estimated official IMF price, to expire on January 31, production by individual alluvial miners, or 1978. Subsequently, in March 1978, the IMF garimpeiros. Garimpeiros, who have been amended its articles of agreement, abolish- estimated to number 25,000 to 30,000, have ing the official IMF price for gold, and been credited with 57% of 1978 gold produc- allowing member countries to buy and sell tion. Among the dozens of alluvial deposits gold on the free market. In June 1978, the being worked, the greatest activity was IMF reduced the quantity of bullion it concentrated along the Tapajos and nearby offered for sale each month to 470,000 rivers in the upper Amazon basin in Para ounces, from 525,000 ounces, and gave mem- Province, but there was also much activity ber countries the option of buying gold at in Roraima, Amapa, Maranhao, Bahia, Mi- each monthly auction on a noncompetitive nas Gerais, and Mato Grosso Provinces. basis at the average price established in the Virtually all of the lode mine gold, 131,000 auction. The latter option was continued for ounces in 197 8, came from the Morro Velho 1 year during which 1.5 million ounces was_ mine in Minas Gerais, which increased sold to member countries. In June 1979, the production 10% in 1978. 
IMF again reduced its monthly bullion Docegas, the exploration subsidiary of offering, to 444,000 ounces. The 4-year pro- Companhia Vale do Rio Doce, continued gram of monthly auctions, during which 25 exploration of gold mineralization near million ounces were sold, was scheduled to Xinguara in southern Para. The Anglo end in May 1980. American and Antunes Groups explored a
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deposit near  dJacobina, Bahia, and starting in 1984, over a 3 to.4 year period. | 

announced the development of a mine tobe Gold was being explored for in at least 10 © 

ready for production in 1982.° other locations in Papua New Guinea. | . 

Canada:.—In -1978 (1979), 22 (21) mines Philippines.—Gold production increased 

produced gold. Of the Provinces, Ontario in 1978, but then dropped back again in 

was the largest producer, yielding 42% 1979. Three-fourths of the gold was a bypro- 

(39%) of the national total, followed by duct of copper mining, and revenues. from 

Quebec with 27% (28%), British Columbia, gold became very important to the econom- | 

with 12% (16%), and the Northwest Territo- ics of several copper mines. High gold prices 

ry with 12% (11%)..Gold from the Atlantic during 1978-79 stimulated plans for develop- 

Provinces, and most of that from British ment of several gold deposits. Benguet Con- . 

Columbia and the Prairie Provinces was a_ solidated Inc., developed its large Dizon . 

byproduct of base metal mining. Byproduct copper-gold deposit in Zambales Province - 

gold made up about one-third of total gold and started production in January 1980. At 

produced. Details of the operation of indi- the design production rate of 100,000 ounces 

vidual mines were published in the Canadi- of gold per year, about 12 years’ reserves 

an Minerals Yearbook... © - >. had been located. Benguet also undertook 

Colombia.—More than half: of reported the expansion and operation of Atok - Big 

| Colombian:gold production came from plac- Wedge Mining Co’s. mine at Itogon; ore 

er deposits in northern Colombia, largely production was to be increased from 100 

from the Nechi River and other streams in. tons per day to 600 tons per day by late 

Antioquia Department: Much of the placer 1980. Atlas Consolidated Mining & Develop- _ 

production was reported by companies op- ment Corp. reopened its Masbate mine in 

erating sizable dredges, but a substantial 1979. It was expected to attain a production © 

amount of gold was recovered by individual _ level of 90,000 ounces of gold per year. 

miners using hand methods. Manila Mining Corp.’s placer gold property 

; Dominican Republic.—The output of the near Surigao on northern Mindanao was 

Pueblo Viejo mine, the sole gold producer, expected to be in production by the end of 

was 336,073 ounces in 1978. Recovery grade 1979. Metals Exploration Asia Inc., was 

averaged 0.11 ounce gold per ton. Mill arranging financing for its Longos gold 

capacity was increased 16% during 197 8 to project in Camarines Norte, aiming for 

9 300 tons per day, by installation of a new production in 1980. 

crushing plant and another ball mill circuit, The Philippines Central Bank’s new gold | 

: and other major modifications to the mill. refinery at Quezon City became fully opera- 

| Exploration and metallurgical research tional in 1978, at a capacity of 600,000 

continued on the sulfide ores underlying the ounces per year, and all Philippines gold 

oxide ore body. In October 1979, the Domini- producers were required to sell their gold to | 

can Government bought the remaining 54% it. 

interest in the mine that was held in equal South Africa, Republic of.—Production 

shares by two U.S. companies, Rosario Re- stabilized in 1978-79 at 22.6 million ounces 

sources Corp. and Simplot Industries, Inc. per year, or 58% of world gold mine produc- 

Ghana.—Gold production declined in tion. The 35 mines and two metallurgical 

1978 for the second year, and then stabilized recovery operations that were members of 

at about the same level in 1979. Ashanti the Chamber of Mines accounted for essen- 

Goldfields Corp., Ghana’s main producer, _ tially all of South African production. Data 

announced plans to sink a new shaft to published by the chamber show that mem- 

increase output of ore by 75,000 tons per ber mines in 1978 (1979) milled 86.1 (92.0) 

year. The shaft was expected to be complet- million short tons of ore, averaging 0.31 

ed in about 4 years. (0.29) ounce of gold per ton. Working costs 

Papua New Guinea.—After increasing averaged (in U.S. dollars) $102.92 ($127.14) 

slightly in 1978, production fell 7% in 1979 per ounce, and ranged from $46.72 ($56.26) 

as the grade of mined ore dropped. Virtual- at East Driefontein to $233.00 ($808.41) at 

ly all of the gold was a byproduct of copper Free State Saaiplass (Loraine). Production 

mined by Bougainville Copper Ltd. The by the seven major mining groups was as 

international consortium exploring the Ok follows, in million ounces: Anglo American 

Tedi copper deposit estimated that the gold- Corp. of South Africa, Ltd., 8.4 (8.6); Gold 

enriched cap covering the primary ore body Fields of South Africa, Ltd., 5.3 (5.2); Rand 

contains about 3.5 million ounces of gold. It Mines, Ltd., 2.2 (2.2); Union Corp. 2.0 (1.9); 

was planned to mine the gold cap first, General Mining & Finance Corp., 1.6 (1.5);
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Anglo Transvaal Consolidated Investment tion in 1979 averaged nearly 50,000 tons per Co. Ltd., 1.2 (1.2); and Johanesburg Consoli- month, and was expected to reach 150,000 __ 
dated Investment Corp., Ltd., 1.4 (1.5). The tons per month by early 1981, and ultimate- _ largest producing mines were, in million © ly 225,000 tons per month. At.the Unisel ounces, Vaal Reefs, 2.17 (2.16), West Drie- mine, in the Orange Free State, under- | fontein 1.84 (1.68); East Driefontein 1.57 ground development began in mid-1978 and (1.56), Western Deep Levels 1.47 (1.54), and production commenced in March 1979. Ore Free State Geduld 1.37 (1.21). Nine mines, production was expected to build to a rate of and two metallurgical recovery operations, 75,000 tons per month by the end of 1979. also produced uranium in 1978. South Afri  U.S.S.R.—Gold production was estimated can demonstrated gold reserves at the end to have risen about 3% over the 2-year of the third quarter in 1979 were 530. period. The export of gold by. central econo- | | million ounces, of which 78 million ounces. my countries to market economy countries were proven reserves grading 0.39 ounce was estimated® to amount to 13.2 million | per ton. 7 : ounces in 1978 and 7.4 million ounces in Several mines were expanding production 1979. Virtually all of that gold came from | or being readied for operation. At Gold the U.S.S.R. Direct exports of gold by the | Fields’ Deelkraal mine, located south of U.S.S.R. to the United States made up 30% Carletonville, on the Far West Rand, all of US. gold imports in 1978, and 36% in | major surface installations were essentially 1979, | oe oe | complete by yearend 1978. Initial stoping __ OO Co and trial milling were conducted in 1979. 2Physical scientist, Section of Nonferrous Metals. Development of the Elandsrand mine was unce means troy ounce. _ | 31 months ahead of schedule when produc- «Gord 1978 eater V2 No. 137, July Goid Pehle oe _ tion began in December 1978. Ore produc-. "Gold 1980. Published by Consolidated Gold Fields, Ltd. :





Graphit 

| | By Harold A. Taylor, Jr 

Natural crystalline flake graphite was in Production will be impacted by the closing a 
short supply in 197 8-79. Prices of imported in late 1979 of the only domestic mine. 

flake graphite increased significantly in = Production of manufactured graphite in 
both years. Supplies of Mexican amorphous 4978 increased 138% in quantity over that of 

_ graphite remained sufficient, and substitu- 4977, and production in 1979 increased 9% 
tion of it for scarcer crystalline flake ap- | 

_ over that of 1978. | 
pears to have been moderately successful. . 
Domestic production of natural graphite Imports of natural crystalline and amor- 
increased in 1978 in both quantity and phous graphite in 1978 were up 15% in 
value from the 1977 level, and then decreas- quantity over the 1977 level, but decreased 
ed in 1979 from that of 1978, but quantita- 8% in 1979 from the 1978 level. : 
tive data are not released for publication. 

Table 1.—Salient natural graphite statistics 

1975 1976 1977 1978 1979 

United States: a | 
Apparent consumption! _____ short tons__ 255,077 266,862 273,773 90,396 77,562 
Exports __________________--do.___ 10,586 12,236 13,783 9,595 8,623 

Value________________ thousands__ $1,890 $2,388 $2,662 $2,304 $3,741 
Imports for consumption? ____ short tons__ 65,663 79,098 87,556 99,991 86,185 

| Value________________ thousands_ _ $5,698 $6,753 $8,058 $11,700 $13,035 
World: Production ___________—-short tons__ 497,500 "507,216 557,544 589,270 576,680 

"Revised. 
1Excludes domestic production. 
*Revised to include some manufactured graphite imported for consumption. 
3Includes some manufactured graphite; see table 6. 

Legislation and Government Pro- graphite are shown in table 2. There were 
grams.—National stockpile goals for strate- no acquisitions or disposals of strategic 
gic graphite, proposed in 1976 and reaf- graphite in 1978 or 1979. 
firmed in 1977 by the Federal Preparedness The 3-year trial suspension on the import 
Agency of the General Services Administra- duty for natural crystalline graphite was 
tion, remained unchanged in 1978-79. Stock- extended until the end of June 1981. 
pile goals and inventories for each type of 

401
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oo Table 2.—Government yearend stocks of natural graphite | | 
7 | | Oo , (Short tons) | . | | | 

. . National stockpile 
inventory . Type of graphite Goal | (December 31) — 

| | | | | 1978 1979 eee 
: Madagascar crystalline flake _____________________ ee 20,472 17,905 17,903 , Sri Lanka amorphouslump _.____________ 6,271 5,442 5,442 

Crystalline, other than Madagascar and SriLanka __________________ 34,748 1,932 1,932 Non-stockpile-grade, all types _______________ __ 932 — 934 

__ Source: General Services Administration. Stockpile Reports to the Congress, October 1978-March 1979 and October 1979-March 1980. oo | | —_ 

| — DOMESTIC PRODUCTION Ce 

The Southwestern Graphite Co., a divi- ite deposit in the Alabama flake graphite 
sion of Joseph Dixon Crucible Co., conti- district by International Carbon and Miner- 
nued to be the only producing domestic als Corp. did not proceed, owing to the large 
graphite mine. Shipments from the mine, capital required to reopen. and equip the | 

: located near Burnet, Tex., were higher in. mine? — | | . 
1978 than in 1977 but then dropped in 1979. Reported production of — manufactured 
from the 1978 level. It continues to account graphite increased 13% to 359,388 tons in 

: for only a. very small portion of domestic 1978 and increased 9% more to 391,401 tons 
| supply. This. mine was closed in November in 1979. Electrode production increased 

| 1979 although shipments continued from 16% in 1978, and then 12% more in 1979. 
stocks. Other graphite deposits in Alabama, Production of high-modulus fibers grew rap- _ 

| Montana, and the Province of Saskatche- idly, rising 140% in quantity in 1978 from 
wan, Canada, continued to receive the at- that of 1977, and then 14% more in 1979 
tention of investigators contemplating the from that of 1978. The value per pound of 

: development or redevelopment of additional high-modulus fiber decreased about 4% to 
mines. However, no mine openings seem about $40 in 1978. The value per pound then 
likelyinthenearfuture. = | decreased 14% more to $35 in 1979, putting 
Although crystalline flake graphite was the price for composite materials in the 

in short supply throughout. both © years, neighborhood of $20 per pound. 
plans for. the development of a flake graph- a — oo 

7 7 Table 3.—Production of manufactured graphite in the United States, by use —s_—(y 

7 . Use Quantity Value —-_ Quantity Value 
(short (thou- (short — (thou- 
tons) sands) tons) sands) tos) sands) tons) sands) 

Synthetic graphite products: . 
Anodes _____________- ee 12,500 $19,592 14,973 $21,338 Cloth and fibers (low-modulus)_.__-______________ 103 5,898 133 7,549 Crucibles, vessels, refractories _..________________ WwW WwW WwW WwW 
Electric motor brushes and machined shapes __________ WwW WwW Ww Ww Electrodes —___________-____ 256,045 396,550 285,950 430,361 High-modulus fibers __-.-____________________ 127 10,260 145 10,066 Unmachined graphite shapes____________________ 9,687 14,817 8,341 11,385 Other ___ 50,210 98,067 44,946 82,443 

Total___________________ ee 328,672 545,184 354,488 563,142 Synthetic graphite powder and scrap _________________ 30,716 33,297 36,913 20,724 

Grand total_-______________ 359,388 578,481 391,401 583,866 ene SEAS Ss eee 
W Withheld to avoid disclosing company proprietary data; included with “Other.” 

Manufactured graphite was produced at graphite electrode plant at Tallula, La., 
28 plants in 1978-79, with some additional that will cost $150 million and is scheduled 
production for inhouse use likely. Airco, for completion in 1982.3 Union Carbide 
Inc., was planning to construct a major new Corp. was doing design engineering work on
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a proposed carbon fiber plant to be built at. sometime in 1980.5 Hercules has announced | 
Greenville, S.C. The facility is expected to plans to more than double the capacity of 
begin operation in 1981 with a planned its Salt Lake City, Utah, carbon fiber plant, 
initial production capacity of 400 tons per for a total capacity of 230 tons, by early 
year. of carbon fibers.* Avco Corp. wascon- 1980.¢ The following is a list of principal 
structing a graphite fiber plant at Lowell, producers of manufactured graphite: 
Mass., that will probably come onstream | 7 : Hs 

| Company - _ Plant location ' _ Product? — 

Airco, Inc., Speer Div __-§_-$__§ -- _-§______ Niagara Falls, N.Y _____ —_ Anodes, electrodes, crucibles; motor 
Do___-~~_~--~--~-_-_-_~____ Punxsutawney, Pa. brushes, refractories, unmachined 
Do__ ~~ - St. Marys, Pa. shapes, powder. 

Avco Corp., Specialty Materials Div ___._.- Lowell, Mass____». _____ High-modulus fibers. 
The Carborundum Co., Graphite Products Div Hickman, Ky nee Electrodes, motor brushes, 

Do_. ~-~-~~-~~~~_~~__ Le Niagara Falls, N.Y. unmachined shapes, cloth. 
— Do__ ~~~ ~~ Sanborn, N.Y. , 

Celanese Corp., Celanese Research Lab __.__ . Summit, N.J_..._..__ | “High-modulus fibers. 
Fiber Materials, Inc______._..._._._._. — Biddeford, Maine______ _ _ Do. Se 
B. F. Goodrich Engineered Systems Div., Santa Fe Springs, Calif ___ Other. - oO 

Super Temp Operation. co " - oa, BS 
Great Lakes Carbon Corp. __________~-_ Morganton, N.C..___ ____ Anodes, electrodes, powder. __ 

Do______~__________._____ _ Niagara Falls, N.Y. . oo, 
Do____ ~~ _______— ~=3— Rosamond, Calif... - - - on Ss 

Hercules, Inc ________________~_-_ Salt Lake City, Utah_._.. . High-modulus fibers. ; 
HITCO (Subsidiary of Armco Steel Corp.) _ _ _ Gardena, Calif. ________ Cloth and high-modulus fibers. 
ICI Americas, Inc __-_______________ | West Chester Pa ~ _=____ Other, a . 
Pfizer, Inc., Minerals, Pigments & Metals Div _- Easton, Pa___________ . Do. . . . . 
Poco Graphite, Inc_____§_§$_-§__§________ Decatur, Tex. _§_ Unspecified. 
Polycarbon, Inc__— = 5 2 se North Hollywood, Calif ___ Cloth. © co 
Stackpole Carbon Co _._ ~~~ Lowell, Mass__§____.__ _— High-modulus fibers, anodes, motor 

~Do_______-~ ~~ _~~~-_---~-- St. Marys, Pa. oo \ brushes, unmachined shapes, pow- 
_ . , : BO - der. 

Superior Graphite Co __ ___ __________=_ Chicago, Ml. __ =... _ ~~ } Powder and other. . , 
Do___~______-___-_.-_.~ | Hopkinsville, Ky. , 

Union Carbide Corp ______§ > 75 Clarksburg, W. Va ______- Anodes, electrodes, unmachined: — 
So . - ; shapes, oe 

Do___--~__~______~______._ Columbia, Tenn. — powder. BS 
: Do__ Niagara Falls, N.Y. | a eS cot Oo 

-: Do__ieee----_--- | Yabucoa,P.R. - re De 
United Catalysts, Inc __.-______-_--- Louisville, Ky ______ ~~ Other. — So 

1Cloth includes low-modulus fibers; electric motor brushes includes machined shapes; crucibles includes vessels. 

CONSUMPTION AND USES | | a 

- Reported consumption of natural graph-. this canvass probably gives a good indica- 
ite in 1978 (table 4) decreased 4% to 54,908 tion of consumption patterns, caution is 
tons, and in 1979 increased 11% to 60,736 advised in using these data for absolute 
tons. The three major uses of natural graph- amounts owing to incomplete coverage and 
ite, refractories, foundries, and steelmak- inconsistencies in company reporting. Ap- 
ing, accounted for 59% of reported con- parent graphite consumption in 1978 was 
sumption in 1978 and 66% in 1979. 90,396 tons, and was 77,562 tons in 1979, 

The actual amount of natural graphite excluding domestic production.  __ 
consumed was greater than that shown in Use of graphite fiber-metal matrix com- 
table 4, which reports only the results of a posites will increase as their costs drop to a 
canvass of major known consumers. While — small fraction of their present level.”
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‘Table 4.—Consumption! of natural graphite in the United States, by use | | 

OS Crystalline Amorphous? Total | 

Use Quantity = s«way Quantity ' > Quantity | 
oe (short tons) Value (short tons) Value (short tons) Value 

1978 BO | 
. Batteries_____.___-_--_--~-~- WwW . WwW Ww WwW 1,596 $1,790,974 

Brake linings _-______-_-_--.~ . .__1,086 $1,335,223 ~ 2,541 $1,308,007 3,578 2,643,230 
Carbon products?___ -_._______ 624 565,268 885 725,642 1,509 1,290,910 
Crucibles, retorts, stoppers, 7 

sleeves, nozzles___________ > — OW Ww W WwW 2,568 + 1,285,566 
Foundries ______.__________ 937 335,471 «9,582 «1,424,144 10,468 ~=—-:1,759,615 
Lubricants* ___-§_§_9____ ~~ __i_ 603 586,228 3,445 1,276,909 4,048 1,863,137 
Pencils ________~________-- - 1,302 979,797 410 . 163,331 1,713 1,143,128 
Powdered metals _____________ 804 671,569 262 272,194 1,066 943,763 
Refractories _____~_____.___ - 1,064. 202,496 12,415 2,037,717 | 13,478 2,240,213 
Rubber ____§__§_~______-_-— 131. 104,860 - 222 67,440 354 172,300 
Steelmaking- _____________~_ 840 = 148,765 . 8,293 1,262,180 8,633 1,410,945 

. Other® ____________ ~ 8,929 4,465,651 1,133 489,626 5,897 1,878,737 

‘Total. ee 15,770 9,395,328 39,1388 9,027,190 54,908 18,422,518 

1979 Co oe ~ a 
Batteries_ 222 ~~ __ ee WwW WwW WwW Ww WwW WwW 
Brake linings _____._.______-_~ | 1,019 1,555,501 1,524 908,405 2,543 2,463,906 
Carbon products?___§ ~§._-§ ______ 287 . 361,767 591 438,294 878 800,061 
Crucibles, retorts, stoppers, _ . oo 7 

sleeves, nozzles___._.___.___-- - . W WwW WwW WwW WwW WwW 
Foundries ________________  _. 8,852 1,464,368 7,041 1,904,805 10,393 3,869,173 
Lubricants* ___§_.9_$_-____=_--. _. 168 867,686 2,281 1,354,413 3,049 2,222,099. 

Pencils ~~. -$ 5 /§ »5 /5 -- 7 1,484 1,407,522 579 274,786 2,063 1,682,308 
Powdered metals __.___-$_./__.__=_~ > 425 456,635 415 356,145 840 812,780 
Refractories _.______.-_-_--. ~ 912 180,909 18,460 3,592,064 . 14,372 3,772,973 — 
Rubber ____.._§ __ _-____~_-_~- 104. 86,499 245 79,292 . 849 | 165,791 
Steelmaking. ____.________-~_ 615 267,972 14,872 = 4,770,004 15,487 5,087,976 
Other® ________________-_ 8,809 5,512,373 1,953 1,654,633 _ 10,762 ~—-T, 167,006 

Total.--___-__-_-_-_ 17,775 12,161,232 42,961 15,332,841 60,736 27,494,073 

W Withheld to avoid disclosing company proprietary data; included with “Other.” - oo mo 
1Consumption data incomplete. Small consumers excluded. Oo 
2Includes mixtures of natural and manufactured graphite. . a oo, 
3Includes bearings and carbon brushes. oe 
“Includes ammunition, packings, and seed coating. 
5Includes paints and polishes, antiknock and other compounds, drilling mud, electrical and electronic products, 

insulation, magnetic tape, small packages, and miscellaneous and proprietary uses. - . oe 

~ PRICES | 

Actual graphite prices are often negotia- (mostly amorphous) graphite rose from $66 
ted between the buyer and seller, so price per short ton in 1977 to $82 per short ton in 
quotations represent the average ofa range 1978, and $100 per short ton in 1979, or by 
of prices. The source of information for 52% from 1977 to 1979. These prices reflect 
imported graphite is the average customs _ the tightness of the market, decline in value 
value per ton of the different classes of of the dollar, increases in producers’ costs 
imports, which can be derived from table 6. generated by worldwide economic condi- 
However, it should be noted that these tions, and/or the strong position of some 
mainly represent shipments of unprocessed graphite producers. 
graphite. Representative yearend prices of several 

Average prices of graphite imports in- types of imported graphite, as published in 
creased in 1978 and 1979. Prices for crystal- the Engineering and Mining Journal, are 
line flake rose from $271 per short ton in shown in the following tabulation.* All 
1977 to $327 per short ton in 1978 and $391 prices are f.o.b. the foreign port or border 
per short ton in 1979, or by 44% from 1977 station and have been converted from met- 
to 1979. Prices for other natural crude rictons. ~
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Per short ton L 

. oo 1978 1979 

Flake and crystalline se 
graphite, bags: . 
China, mainland ___ $227- $907 $181- $907 oe 
Germany, Federal Re- 

' public of __ 290-1,361 327-1,633 fe 
Madagascar ______ 136- 431 — 181- 508 a 
Norway_________ 181- 322 236- 363 | 

- Srilanka _______ 195- 603 227- 816 , 
Amorphous, nonflake, 

cryptocrystalline 
Hs graphite (80% to 

85% carbon): a 
. Korea, Republic 

. of (bags) _______ 41- 50 59- 68 
7 Mexico (bulk) _____ 32- 50 36- 64 : 

FOREIGN TRADE | a 

The broad upward trend in exports of previous high of 84,369 tons in 1977, and 
natural graphite was broken in 1978 and then dropped 14% to 82,768 tons in 1979. 
1979, principally owing to the virtual cessa- The U.S.S.R. became an important source of 
tion of exports to the Federal Republic of graphite in this time period; imports from 
Germany. the U.S.S.R. increased from 2,629 tons in 

Imports of natural graphite increased 1977 to 3,659 tons in 1978 and 3,644 tons in 
15% to 96,684 tons in 1978, exceeding the 1979. : | 

a Table 5.—U.S. exports of natural graphite,' by country | 

| : - 1978 | 1979 
- ' Destination : Quantity — _ Quantity 

(short Value (short - Value 
| tons) — a tons) 

Argentina _______ ~~ 131 $35,881 76 $27,875 
Australia_ ~~ $2 LL 396 97,926 246 155,094 
Belgium-Luxembourg ______________~_ 48 10,500 581 | 458,184 
Brazil. §- 5 eee 130 40,936 22. 7 4ll 
Canada ______§ ~~ $5 5 3,636 863,591 2,556 1,202,201 
Chile _-_________ LL 156 32,433 3 2,107 
Colombia ______§______~__ Lt 21 10,407 14.—t 9,708 
Denmark _____ =) 5 5 Le 25 3,738 35 10,420 
France ~________ ~_ LL 56 24,052 93 40,772 
Germany, Federal Republic of _.__§_§.§_-§_§_-§_-_§__________ 12 12,310 80 37,685 
Hong Kong_______ ~~~ ~~ ee LL 2 1,251 21 6,300 
Hungary _________________ LL a. —_ 10. =——s« 16,650 
India ~~ 42 10,608 12 7,950 
Tran _- LL 33 16,806 _— _— 
Ireland ____§_ 2 ~~ 12 5,430 3 3,894 
Israel -- -_-_________-~-~_-~-_ ~~ 29 3,283 6 5,777 
Italy___-_~_ ~~~ 233 28,626 50 23,567 
Japan _—~§_§_§______ Le 490 162,254 139 103,726 
Korea, Republic of ___§_-__-__________ ~~ ~~ Le 27 10,509 77 28,989 
Malaysia ____________-_~_~-~_~~---~- ee 2 524 10 1,394 
Mexico ______________ ~~ Le 434 144,936 268 164,242 
Netherlands _________ ~~~ ~~~ Le 48 5,438 403 173,700 
New Zealand______ ~§__ ~~ ee ~- _- 2 1,258 
Peru____ 5 3,636 26 19,446 
Philippines_____§ 229 LL 3 3,819 — _- 
Poland _____________ 2 LL 2,179 325,663 2,683 429,524 
Singapore ___________~_~________ 78 27,786 — — 
South Africa, Republic of _._-§ ~~.» _-§-_ 20 2,359 _~ — 
Spain _____ 49 7,423 __ __ 
Sweden ________~_~__~_ LL _— _— 49 13,973 
Switzerland ___________________ 3 1,260 6 2,439 
Taiwan ______________ 108 56,477 42 20,386 
Thailand ______~______~~_~__~~____~__ ie _- -- 15 2,528 
USS.R ~~~ _---_----~~ ee — —— 185 303,867 
United Kingdom ___~____~____~~__ ~~ 589 136,856 279 109,156 
Uruguay __________~ ~~~ ___~_ Le 149 16,944 —_ _— 
Venezuela ___________~_~__~__ 270 118,895 603 337,658 
Other _________ Le 179 81,097 28 17,854 

Total ____________-~~~--~~-~-~~-~-~_------ 9,595 2,303,654 8,623 3,740,735 
ee 

1Amorphous, crystalline flake, lump or chip, and natural, not elsewhere classified.
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Table 6.—U.S. imports for consumption of natural and artificial graphite, 
| by country | 

ee os oo Natural oo 

3 oo : se Crystalline Other natural Artificial! Total . 
a oO Crystalline lump, chip crude and 

- Yearandcountry 2 Ww ___ or dust ___ refined ———— 
- Quan- Ima  Quan- Quan- ‘Quan- Quan- 

ee tity pe ‘tity «value “tity cae tity thee “tity Yalue 
ae : . (short ds) (short ds) (short . sands) (short sands) (short sands) 

- tons) 58” tons) . *47 tons) © tons) — tons) 

(1977 ~- 6,681 . $1,810 309 $129 177,879 $5,124 3,187 - $995 87,556 $8,058 a ae ne ee 
——[—[—[—[—====—=a=—=—aeaooqq{zx{_[{_c7uu"{_2a[{q_cuna—x{z—~»w»el»«»~=xqj{qjqxzxzx{x{XZXZ{Z[{Z[*====s>= 

"1978: | oo ; . - 
Austria 2 Je ee 12. BL 11 5 

__, Belgium-Luxembourg _~— 734 257 -- «aH 20 | 4 _- __ 754 261 
~~ Brazib. 2-2...) (260t—‘é«CB;: eo a 229 620° 22 LL 489 135 

.. Canada 2 Cee ~- a 122. 36020 T17 144 —- 839 180 
: China, mainland_ _ —_ _ — 276 ~=—-—s:115 — -. 2,770 781 _- _. 3,046 896 
France... =- 531 156 _— -_- 79 26 (?) “1 610 =§=—: 188 

. German Democratic - an oe 
.. . Republic __..._-_. Me ee _- 5 7 —- ee 5 7 

_ Germany, Federal . 
> + Republic of... + 221: «188 ak _— . 1,391 778 = 452 41 2,064 1,007 
India._____._.___. _- -- _- -- 94 79 22 25 116 104 
Italy...._---.----- @ A -- _. 20 ‘3 _- -- 20 3 

s Japan... 22-2 9 . 81 - oe 218 92 + =1,178 495 1,405 618 
Korea, Republic of_ _ _ _ — —— oe _- -— 26,082 1,475 _- -- 26,082 1,475 
“Madagascar _ 4,191 1,255 _— _— 674 235 — -. 4,865 1,490 

~~" Malaysia __.__..-.._ 387 98 LL _~ --. @ 1 337 — 99 
> Mexico -. HL (2) @) 49,954 1,728 _- 49,954 ‘1,728 
_. Mozambique..____-_. 234 74 _- -— _- _- -- _- 234 74 

‘Netherlands _-----~--~ = Le _— __ §38 5 — —_ 38 | 5 
- Norway. -----._.. | 768 224. -_ 888 270 __ __ 1,656 494 

South Africa, Republic of _— eee _- 321 71 _- _- 321 7 
- SriLanka_.-=_-.-.__. = 148 2 279 105 ~=—s-:1,875 874 _- -— 2,302 1,031 
_ Sweden: eo e _- __ 23 36 - _- 23 36 
_ Switzerland ___.____ mee _- 1 2 916 987 917 989 

~ USSR 2-2. mee oe _- _~. 38,659 708 _- _-. 8,659 708 
_.., ‘United Kingdom_ __ _ _— 158 49 -- -- 64 28 22 29 244. . 106 : rn a en Serie ne, 

Total. ._______._ 7,867 2,572 § 279 105 88,538 7,300 3,307 1,723 99,991 11,700 

1979: . - . 
Australia ------__-_ ee _- —_ 17 6 (7) 2 1T 8 

-.. Austria 0 222 _ _- —_ _- 17 3 a= __ 17 3 
. Brazil ~~ ~~ ~~ 1,458 505 112 39 = 1,250 394 _- _. 2,820 938 
~ Canada 2 nk ee 27 7 751 189 778 196 

- China: _ . 
. Mainland. ________ 188. 719 _- _. 2,695 769 _- _. 2,883 848 

: Taiwan. _______ eS e _- a 15 13 _ _- 15 18 
Finland __ ~~ -- _- -- _- 6 9 we 6 9 
France______._____ -- -- — _— 61 13 _- a 61 13 
Germany, Federal 

Republic of... _____ 178 119 _- -- 930 680 914 327 2,022 1,126 
India____________~_ 60 20 _- -— _—~ —- 76 17 136 37 
Japan ____________ 1 1 _- __ 239 250 63 321 303 572 
Korea, Republic of_ _ __ — —- _- -- -— 11,574 788 = -— 11,574 788 
Madagascar _______- 3,379 1,351 — __ 1,782 573 __ _. 65,161 1,924 
Malaysia _________~ -- -- -- -- 218 75 _- _— 218 15 
Mexico __________~ — -~ _— -. 51,026 1,957 _- —~— 51,026 1,957 
Netherlands _______-_ _- _- -- —- (7) 1 20 25 20 26 
Norway __________-~ 521 172 —- -— 1,180 381 ~- -- 1,701 553 
Sri Lanka________—- 131 70 323 1138 = 1,644 958 _- _. 2,098 1,141 
Sweden ___.______- _- _- — -- 33 61 _- —_ 33 61 
Switzerland _______-_ -- _- _- -- 2 4 1,594 2,011 1,596 2,015 
USSR _~--~-_-____- _- -- -- _. 8,644 710 ~- _. 8,644 710 
United Kingdom_ _ _ _ _ _ 54 17 __ __ 2 6 _- a 56 23 tae 

Total? ~~. ____ 5,970 2,334 435 151 76,363 7,657 3,419 2,898 86,185 13,035 
rn ee 

‘Includes only that received in raw material form; excludes products made of graphite. 
2Less than 1/2 unit. 
SData may not add to totals shown because of independent rounding.
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oO WORLD REVIEW OO 

| World production of natural graphite term contract rather than spot purchase, increased 5.7% from 1977 to 1978, and since both the Japanese and Chinese prefer | decreased an estimated 2.1% from 1978 to this method of operation.!° — ao _ 1979. Production of amorphous graphite in India.-—A Government of India survey Mexico and the Republic of Korea conti- delineated indicated and inferred graphite ~nued to be adequate. Supplies of crystalline reserves of 3.6 million short tons averaging graphite became tight again. | | 2.5% to 30% fixed carbon in Gujarat, 2.1 .~ Canada.—The Deep Bay graphite deposit million short tons averaging 15% to 65% ‘near Reindeer Lake, Saskatchewan, con- fixed carbon in Kerala, 1.8 million short ‘tinued to be assessed for development tons averaging 15% to 65% fixed carbon in -feasibility.® It is unlikely to be developed Bihar, and 1.1 million short tons in States until some consumers sign long-term (3- other than these three and Orissa. Re- year) contracts, thus assuring a market for sources totaled 185 million short tons of _the product. Deep Bay Graphite Co., Ltd.,a low-grade material, almost all in Arunachal : subsidiary of Superior Graphite Co., owns a Pradesh and Kashmir. Reserves of the prin- 60% interest, with Saskatchewan Mining cipal producing State, Orissa, are being _ Corp. holding the remaining 40%. Open pit evaluated. | Lo reserves are estimated to be 1.8 million tons Madagascar.—Investigations into. using containing 10.32% carbon. ts mobile equipment to mine small’ lenses of , _. China, mainland.—A Japanese graphite- graphite having high carbon content: were ‘buying mission visited China from June 20 made by several producing companies in . to June 27, 1979, and signed spot contracts order to improve current production rates.!2 for about 1,100 short tons of crystalline Mexico.—A conservative estimate of | graphite at $476 per ton, with delivery amorphous graphite reserves in Sonora, | | scheduled for the last half of 1979. The based principally on existing and assumed mission inspected a 17,000- to 22,000-ton- geological data on the coal deposits of the | ‘capacity graphite refractory plant and asso- Barranca Formation in the area, -were esti- | ciated mine in Shantung Province, and mated to be 4 million tons, representing an | learned of plans to increase the capacity of 80-year supply at current mining rates.'3_ this plant 20% to 40% by the end of 1979 Pakistan.—Feasibility studies were made and to develop large new graphite mines in by the Pakistani Government on the high- Inner Mongolia and Heilungkiang Prov- quality crystalline graphite deposits in the -Inces. This. spot purchase was necessary Malakand area. These deposits were discov- because a mine accident in the U.SS.R. ered in 1977 and have reserves reported to reduced imports from that country. Future be 10 to 20 million tons."4 os purchases are more likely to be under long- — a
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Table 7.—Graphite: World production, by country | 

(Short tons) . 

Country! 1976 | 1977 1978? 1979° | 

Argentina __-------------------- 160 94 28 100 

Austria __.___------------------- 36,439 38,898 44,645 45,000 

Brazil (marketable). __ __------------ 6,634 10,127 11,417 12,000 

Burma? _____ _------------------ 
177 106 309 280 

China, mainland® ___—_--.~--------- 
55,000 *66,000 88,000 110,000 

Germany, Federal Republic of* _ _ - ~~~ --~- 15,461 14,833 18,147 NA 

India._______------------------ 42,189 58,412 66,201 55,000 

Italy _. _-__-------------------- 
4,242 4,210 4,528 4,400 

Korea, North® ______-------------- ™33 000 33,000 83,000 83,000 

Korea, Republic of _.__-_------------ 45,955 . 72,703 62,081 52,000 

Madagascar _____---------------- 19,193 17,336 18,326 18,700 

Mexico ______------------------ 66,510 64,410 | 57,611 54,900 

| Norway ___-__-------------+---- T9999 10,028 11,153 12,000 

Romania®__________-_------------ 
- 6,600 6,600 6,600 6,600 

Sri Lanka______--_--------------- 10,073 9,783 11,581 12,000 

South Africa, Republic of __----------- 584 . 1,004 643 700 . 

USSR®_________--------------- 105,000 105,000 110,000 110,000 

United States _______---~---------- WwW WwW Ww Ww 

Total _-_------------------ 507,216 557,544 589,270 576,680 

oem PPreliminary. "Revised. NA Not available. W Withheld to avoid disclosing company proprietary 

ata. 

. 1In addition to the countries listed, Czechoslovakia, Southern Rhodesia, and the Territory of South-West Africa 

(Namibia) are believed to have produced graphite during the period covered by this table, but output is unreported and 

available general information is inadequate for formulation of reliable estimates of output levels. 

2nata are for fiscal year beginning April 1 of that stated. 

3Data represent marketable production, including some produced from imported raw materials. 

| | TECHNOLOGY | a 

| Technical developments continued to be airplane, a weight savings of 20% to 30%. 

concentrated on manufactured graphite The material will be used for both upper 

and its uses in 1978. Some advances, how- and lower wing covers, for the vertical and 

ever, did occur that pertained directly to horizontal tails, fuselage panels, and access 

either natural graphite or both natural and doors. Graphite and other composites were 

manufactured graphite. , also being used in secondary structural 

A high-purity synthetic graphite hasbeen work, such as trailing edges and doors in 

developed to replace conventional graphite some commercial jetliners, but have not 

for increasing carbon contents of ductile been used in such critical, highly loaded 

iron heats. A high-density, high-purity applications as wings or landing gears.’® 

graphite packing material was introduced Graphite composites, including body, 

having outstanding chemical resistance and chassis, and power train components, were 

a broad temperature range that allows it to being developed by the Ford Motor Co. ina 

seal where conventional materials fail.* prototype development program.” An air 

Development of a high-temperature bonded conditioner compressor bracket made of 

solid film lubricant containing graphite and graphite composite will be used on all 1980 

molybdenum disulfide combined with a _ Fords with 2.3-liter engines. This part will 

modified silicone resin was announced.’ weigh only 2 pounds compared with the ‘- 

Solid graphite and carbon refractories are pound metallic part it is replacing.” Hercu- 

attacked during use by alkalis that act as les, Inc., one of the largest manufacturers of 

catalysts for oxidation, resulting in volatil- graphite composites, developed a test car 

ization, softening, or (usually) cracking of utilizing graphite fibers extensively.” 

the object.?® Other new uses for graphite fiber compos- 

Advanced composite materials, particu- ites include high-temperature insulation 

larly graphite composites combining graph- slabs that can be worked to meet specific 

ite with a resin such as epoxy, began to conditions” and graphite aluminum tubes 

make major advances into new applications offering bending and/or torsional proper- 

as the aircraft and automobile industries ties comparable to metals but with weight 

continued to search for lighter weight, high- reductions up to 80%.74 

strength substitutes for titanium, alumi- ————— 

num, and steel. About 2,300 pounds of Physical scientist, Section of Nonmetallic Minerals. 

graphite structual components will be used 4, lame Developmen ete $i'9"INo. 10, November 
on the McDonnell-Douglas F-18 military 1978, p. 10.
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Fee . v. 179, No. 10, October 1978, pp. 123-128. 
Chemical Age. In Brief. V. 119, No. 3133, Sept. 21, 1979, 14Engineering and Mining Journal. New and Expanding 

p. 7. a Mines and Plants. V. 179, No. 1, January 1978, p. 41. 
4Chemical Engineering. Chementator. V. 86, No. 3, Jan. - 15Foundry Management and Technology. Technical De- 

29, 1979, p. 42. velopments. V. 107, No. 1, January 1979, p. 59. 
5Materials Engineering. Prices and Supply. V. 89, No. 2, 16Mining Engineering. New Products. V. 30, No. 3, 

February 1979, p. 56. March 1978, p. 304. 
®Industrial Minerals. Company News and Notes. No. 17Materials Engineering. News Briefs. V. 87, No. 2, 

140, May 1979, p. 62. February 1978, p. 47. 
“Iron Age. Exotic Fibers Teach Old Metals New Tricks. 18Robinson, G. C., P. Schroth, and W. D. Brown. Alkali. 

V. 222, No. 25, July 2, 1979, pp. 51-52. Attack of Carbon Refractories. Ceram. Soc. Bull., v. 58, No. 
8Engineering and Mining Journal. Markets. V.179, No. ‘7, July 1979, pp. 668-675. 

12, December 1978, p. 46. 19] eCerf, B. H., and A. M. Greene. Advanced Materials 
9____ 1978 Survey of Mine and Plant Expansion. V. 179, | Given Room To Fly in Aerospace. Iron Age, v. 221, No. 25, 

No. 1, January 1978, p. 80. June 19, 1978, pp. 53-54, 56, 59-60, 62. 
101}.S. Embassy, Tokyo, Japan. State Department Air- 20Page 4 of work cited in footnote 17. 

gram A-115, July 30, 1979, pp. 3-4. 21Iron Age. Techfront. V. 221, No. 49, Dec. 11, 1978, p. 59. 
11Shafer, F. E. Letter on Indian Graphite to Dr. David 22Chemical Marketing Reporter. Graphite Fiber Prices 

Davidson, U.S. Geological Survey, dated Jan. 16, 1980. Reduced; | Hercules Sees Grow- | 
Available upon request from H. A. Taylor, U.S. Bureau of ing Market. V. 213, No. 9, Feb. 27, 1978, p. 11. 
Mines, Washington, D.C. 20241. 3Ceramic Industry Magazine. Ceramic Industry News- 

12Mining Journal. Malagasy Republic: A Profile. V. 291, _ letter. V. 111, No. 1, July 1978, p. 7. 
No. 7471, Oct. 27, 1978, pp. 322-328. 24Materials Engineering. New Products. V. 88, No. 3, 

13Weis, P. L., and G. A. Salas. Estimating Reserves of | September 1978, p. 84. 
Amorphous Graphite in Sonora, Mexico. Eng. and Min. J.,
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By J. W. Pressler’ | 

The gypsum industry continued expand-_ increase of 4% in 1979 to set a new annual 
ing in the biennial period of 1978-79, as record of 14.6 million tons. Sales of gypsum 
reflected by over 1.5 million new housing products in 1978 increased 5% to 21.6 mil- 
(public and private) unit starts per year for lion tons, and increased 1% more in 1979 to 
the quadrenniai period of 1976-79, with 1978 21.8 million tons. Imports of crude gypsum 
the record year, slightly over 2 million increased 17% in 1978 to a record 8.3 
starts. In 1978, output of crude gypsum million tons, but decreased 6% in 1979. 

increased 11% to a record 14.9 million tons, Total value of gypsum products sold in 1978 
but decreased 2% in 1979. Production of increased 25% to $1.1 billion, and followed 

calcined gypsum increased 12% to 14 mil- witha 13% increase in 1979 to $1.3 billion. 
_lion tons in 1978, and continued with an 

Table 1.—Salient gypsum statistics | 
(Thousand short tons and thousand dollars) 

1975 1976 1977 1978 1979 

United States: 
Active mines and plants?_ ~~. 5 .---_______ 110 117 115 116 113 

Mined_________________-_______- 9,751 11,980 13,390 14,891 14,630 
Value______________-------__ $44,654 $59,888 $74,341 «$92,726 $99,868 

Imports for consumption ______________ 5,448 6,231 7,074 8,308 7,773 
’ Byproduct gypsum sales______________-— 369 573 797 669 828 

Calcined: 
Produced___________-_____________ 9,181 11,036 12,590 14,041 14,543 

Value _______________________ $186,478 $286,775 $277,835 $387,010 $442,157 
Products sold (value) _......._..._______ $525,051 $654,860 $910,526 $1,248,013 $1,391,993 
Exports (value)_._._.__..._...________ | $10,481 $32,594 = $15,708 = $19,804 = $22,388 
Imports for consumption (value) ____...__---_ $19,817 $21,756 $31,398 $63,882 $65,079 

World: Production... ._______________------- 65,279 73,610 79,042 84,586 81,954 

"Revised. : | 
1Each mine, calcining plant, or combination mine and plant is counted as one establishment; includes plants that sold 

byproduct gypsum. 

DOMESTIC PRODUCTION 

The United States was the world’s lead- domestic production. Stocks of crude ore at 
ing producer of gypsum, accounting for 18% mines and plants at yearend 1979 were 3.9 
of the total world output. million tons. 

In 1979, 42 companies mined crude gyp- Leading companies in 1979 were United 
sum at 65 mines in 22 States. Output States Gypsum Co. (12 mines), National 
decreased 2% compared with the record Gypsum Co. and Georgia-Pacific Corp. (6 
year of 1978. Leading producing States were mines each), Celotex Div. of Jim Walter 
Michigan, Texas, Iowa, California, Okla- Corp. (4 mines), The Flintkote Co. (3 mines), 
homa, and Nevada. These six States pro- and Pacific Coast Building Products, Inc. (1 

duced more than 1 million tons each and mine). These 6 companies, operating 32 
together accounted for 71% of the total mines, produced 82% of the total crude 

411
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gypsum in 1979. : Gypsum’s Sweetwater plant, Nolan County, 
Leading individual mines in 1979 were Tex.; and United States Gypsum’s Fort 

United States Gypsum’s Alabaster mine in Dodge plant, Webster County, Iowa. These 
Iosco County, Mich.; United States Gyp- 10 plants accounted for 30% of the national 
sum’s Plaster City mine in Imperial County, output. Average output per plant in 1979 
Calif.; National Gypsum’s Tawas mine in for the 72 U.S. plants was 202,000 tons, 
Iosco County, Mich.; United States Gyp- compared with 177,000 tons per plant in 
sum’s Sweetwater mine in Nolan County, 1977. — | 
Tex.; United States Gypsum’s Sigurd mine In 1979, the following companies sold a 
in Sevier County Utah; United States Gyp- total of 828,000 tons of byproduct gypsum, 
sum’s Shoals mine in Martin County, Ind.; valued at $5 million, for agricultural pur- 
and Georgia-Pacific’s Acme mine in Harde- poses: Occidental Petroleum Corp., Allied 

man County, Tex. These seven mines Chemical Corp., Valley Nitrogen Producers 
accounted for 37% of the national total. Inc., and Victor Material Co. (all in Califor- 
Average output per mine in 1979 for the 65 nia), Occidental Petroleum Corp. (Florida), 
U.S. mines was 225,000-tons, compared with Texasgulf Inc. (North Carolina), and Ameri- 

| 194,000 tons per mine in 1977. | can Cyanamid Co. (Georgia). | 
In 1979, 18 companies calcined gypsum at Several gypsumboard plant expansions 

72 plants in. 30 States. Output increased and two plant startups increased the na- 
from 12.6 million tons of calcine valued at tional production capacity an additional 
$278 million in 1977 to 14.5 million tons 1.23 billion square feet per year. The avail- 
valued at $442 million in 1979, a tonnage able capacity of operating gypsumboard 
increase of 16% and a value increase of 59% plants in the United States at yearend 1979 
compared with that of 1977. Output in 1979 was 18.23 billion square feet per year, a 7% 
was a new annual record. Leading States increase compared with that of yearend 
were California, Texas, New York, and 1977. Total 1979 gypsumboard production in 
Iowa. These 4 States, with 23 plants, the United States was 16.7 billion square 
accounted for 38% of the national output. —_—‘ feet. This indicated a 92% national utiliza- 

Leading companies were United States tion of capacity for the year. In 1978-79, 
Gypsum Co. (22 plants), National Gypsum National Gypsum Co. began operations of 
Co. (19 plants), Georgia-Pacific Corp. (9 two new gypsum wallboard plants, one in 
plants), The Flintkote Co. (6 plants), and Rensselaer in Rensselaer County, N. Y., and 
Celotex Div. of Jim Walter Corp. (5 plants). the other in Wilmington, New Hanover 
These 5 companies, operating 61 plants, County, N. C. The company also announced 
accounted for 84% of the national output in that the output of the Phoenix, Ariz., plant 
1979. | would be increased 40% by 1980. United 

Leading individual plants were United States Gypsum Co. announced several plant 
States Gypsum’s Plaster City plant, Imperi- expansions and modernizations during the 
al County, Calif.; United States Gypsum’s biennium, including the Philadelphia, Pa., 
Stony Point plant, Rockland County, N.Y.; plant and the Sweetwater, Tex., plant. The 
United States Gypsum’s Detroit plant in Philadelphia plant is one of the oldest in the 
Wayne County, Mich. Weyerhaeuser’s United States, and has produced more than 
Briar plant, Howard County, Ark.; United 4 billion square feet of wallboard since 1929. 
States Gypsum’s Shoals plant, Martin In 1979, Domtar Gypsum. America, Inc., 
County, Ind.; Pacific Coast Building Prod- completed the multimillion-dollar expan- 
uct’s plant in Clark County, Nev.; Georgia- sions of its two wallboard plants in Long 
Pacific’s Acme plant, Hardeman County, Beach and Antioch, Calif., which represents 

Tex.; United States Gypsum’s Southard a total 32% increase in capacity.? 

plant, Blaine County, Okla.; United States
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Table 3.—Calcined gypsum produced in the United States, by State | 

. (Thousand short tons and thousand dollars) | 
queen rr TSA 

1978 1979 : 

. State Active Quan- Active Quan- 
plants tity — Value plants tity Value 

Arkansas, Illinois, Indiana, Kansas, Louisiana, Oklahoma 12 2,729 . 70,418 12 2,7 7 2 T1217 

Arizona, Colorado, New Mexico, Utah __ _____-__--~- 6 599 16,528 6 591 17,401 

California.__________-_______________--- q 1,737 37,298 7 1818 45,651 
Delaware, Maryland, Virginia, North Carolina ___ ~~ - 5 967 37,966 6 1,074 41,569 

Florida. _____~.-~_____-~~ ~~~ ___- 3 626 15,738 3 659 18,359 

Georgia _-__.--_-___-_---~---~--------- 3 589 16,316. 3 678 22,098 

Iowa _________________ a) 1,064 28,039 5 1,077 32,121 

Massachusetts, New Hampshire, New Jersey, Pennsylva- . 
nia_______________ ee 5) 742 16,485. 5 822 23,063 

Michigan ___.___._------_----~--+----- 4 773 24,824 4 752 27,260 

Montana, Washington, Wyoming _———----_~----- 4 495 14,895 4 505 16,597 

Nevada __.________________----------- 3 739 20,168 3 802 15,010 
New York._______________-2-__--.-----+ 5 1,212 . 39,227. 5 1,187 48,074 
Ohio ___________-___ ee ee 3 426 11,429 3 408 11,667 

Texas ~~ -___ ee 6 1,341 37,739 6 1,398 46,010 

Total. ~_-__.._____-.~-~--_---~-~-~-+-- 71 114,041 387,010 72 14,5438 442,157 
ne 

| 1Data do not add to total shown because of independent rounding. 

OS | ~ CONSUMPTION AND USES | | 

' Apparent consumption of crude gypsum Stocks of crude gypsum at mines and 

-in 1979 (production plus imports, minus calcining plants at yearend 1979 were 3.9 

exports) increased 9% to 22.3 million tons. million tons. Of this, 1.9 million tons (50%) | 

Imports provided 35% of the crude gypsum __ was at calcining plants in coastal States. 

consumed. Apparent consumption of calcin- Of the total gypsum products sold or used 

ed gypsum in 1979 increased 16% to 14.5 in 1979, 5.8 million tons (87%) was uncalcin- 

million tons. - . ed. Of the total uncalcined gypsum, 4 mil- 

Table 4.—Gypsum products (made from domestic, imported, and byproduct gypsum) 
sold or used in the United States, by use 7 | 

_ (Thousand short tons and thousand dollars) 
- . . 

} — 1978 8 AVTQ 
Quantity § Value . Quantity Value 

Uncalcined: | . 
Portland cement ___._ _./__/_/ ____ -_-~~---__-~- 4,210 36,897 4,024 38,223 
Agriculture! ________________.--__--- 1,508 11,315 - 1,700 14,064 
Fillers and miscellaneous. __—.-___------~-- 168 4,298 124 3,846 

: Total.____________--_-____________- 5,881 52,510 25 849 56,133 
Calcined: 

Industrial plaster _.__________-_-------~~ 383 24,177 365 23,663 

Building plaster: | 
Regular base coat____._______------- 221 10,580 134 6,733 
Mill-mixed base coat__.______________- 110 6,854 98 6,725 
Veneer plaster ___________-_-~--~--- 107 8,719 98 8,591 
caging, molding, and Keene’s cement __—_ ~~ 32 2,294 30 2,493 
Other? _____________-__---__--_- 56 2,399 56 2,892 

Total.__________--------__-_- 526 30,846 416 27,434 
Prefabricated products _______---------- 14,799 1,140,480 15,203 1,284,763 

Total calcined _______-_-_-----------~-- 15,708 1,195,503 15,984 1,335,860 

Grand total_____.§_._.___.__--------~----- 21,589 1,248,013 21,833 1,391,993 
ane eee 

1Includes 669,063 tons of byproduct gypsum in 1978 and 828,254 tons in 1979. 
2Data do not add to total shown because of independent rounding. 
3Includes roof deck concrete and other uses. 
‘Includes weight of paper, metal, or other materials.



lion tons (69%) was used for portland ce- wallboard, 19% was fire-resistant Type X 
ment and 1.7 million tons (29%) was used in wallboard, 3% was veneer base, and 

*. rT] ° e 7 ° agriculture. The leading sales regions in sheathing and predecorated wallboard were 
° . . . 1979 for gypsum used in cement were the 1% each. Of the regular wallboard, 86% 
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cd 
e Atlantic, West South-Central, and Moun- was 1/2 inch and 7% was 3/8 inch. The 

s 
. . ° 

e e cy tain; these three regions accounted for 44% leading sales regions for prefabricated prod- 
e 

. . 
ea e of the total. For agricultural gypsum, the ucts were the South Atlantic, Pacific, and 

Pacific sales region accounted for 69% of West South-Central, accounting for 49% of 
. . 7-7 the total. the total. For industrial and building plas- 

° e 7 . « . _ Of the total calcined gypsum in 1979,95% ters, the East N orth-Central, Middle Atlan- 
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e e e ° 
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Figure 2.—Sales of gypsum products, by use. ,
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Tabie 5.—Prefabricated products sold or used in the United States, by product 

7 
} : } 1978 1979 

Product Thousand Thousand Value Thousand Thousand Value 

. square short (thou- square short (thou- 

feet tons! sands) feet tons? sands) 

Lath: 
 $/8inch___--_------------ 119,942 91 $9,246 117,729 92 $9,827 

1/2 inch ____-~-------------- 6,504 6 460 - 7,330 7 665 

Total_.___-__--_-------- _ 126,446 97 9,706 125,059 99 10,492 
Veneer base ______.-__-------- 456,803 409 31,467 444,154 396 33,498 
Sheathing. _______-__---------- 251,385 - 236 20,470 220,006 204  —-:20,278 

concent 

Regular gypsumboard: ; 
3/8inch____.______------_- 739,512 572 46,864 732,575 596 54,728 
i/2inch_____=_-___-__.-.__ . 11,424,155 9,951 743,268 11,247,016 9,796 805,538 
5/8inch______________--_-- 721,053 668 57,685 833,493 1717 74,882 
linch _________._______--- 19,398 36 2,742 20,816 43 3,263 

Other?______________-_---- 262,324 204 «17,121 221,619 182 14,927 

"Total _..__________-__-_-- 18,166,442 == :11,481 867,680 = 1,055,519 11,344 952,788 
Type X gypsumboard__________---~ 2,191,844 2,403 175,683 2,617,147 2,923 226,689 
Predecorated wallboard _______---- 234,386 207 31,617 252,883 224 37,641 

Other ___________----------- 17,414 16 3,854 14,062 13. 3,377 
| << 

Grandtotal _._______------ 16,444,670 14,799 31,140,475 16,728,830 15,208 1,284,768 

MIncludes weight of paper, metal, or other material. 
2includes 1/4, 5/16, 7/16, and 3/4-inch gypsumboard. 
3Data do not add to total shown because of independent rounding. 

| ENERGY 

More efficient production scheduling and thousand square feet of gypsumboard sales 

a higher rate of operational capacity contri- in 1979 was 2.62 million, compared with 2.7 

buted to a continued increase in the energy million in 1977. 

efficiency of the gypsum industry in 1979, As reported by the Gypsum Association, 

with a 15.2% improvement compared with fuel sources for the gypsum industry at 

| the base year of 1972. At yearend, the yearend 1979 were natural gas, 81.8%; pro- 

Gypsum Association announced improve- pane, 7.7%, electricity, 5.5%; fuel oil, 4.1%; 

ment targets of 15% by 1980 and 22% by and coal, 0.9%. 

1985. British thermal unit consumption per 

oe 7 PRICES | 

The average value of crude gypsum in- Quoted prices for gypsum products are 

creased from $6.23 per ton in 1978 to $6.83 published monthly in Engineering News- 

in 1979. The average value of calcined Record. Prices at yearend 1978 and 1979 

gypsum increased from $27.56 per ton in showed a wide range, based on delivered 

1978 to $30.40 in 1979. The average value of prices. In 1978, regular 1/2-inch wallboard 

byproduct gypsum sold decreased from prices ranged from $81.00 per thousand 

$6.46 in 1978 to $6.05 per ton in 1979. square feet at Dallas to $135 at Minneap- 

The average value of gypsum products olis, and in 1979, ranged from $87.00 per 

sold or used increased from $57.81 in 1978 to thousand square feet in Dallas to $140.00 at 

$63.70 per ton in 1979. In 1979, prefabricat- Cleveland and Minneapolis. Prices for 

ed products were valued at $84.51 per ton, building plaster in 1978 ranged from $57.45 

industrial plasters at $64.83 per ton, build- per ton at Los Angeles to $127.00 at New 

ing plaster at $65.95 per ton, and uncalcined York, and in 1979, ranged from $75.00 at St. 

products at $9.60 per ton. Louis to $133.00 at New York. 

FOREIGN TRADE 

In 1979, the gypsum industry continued one-third of apparent consumption. Imports 

to rely on imports for slightly more than of crude gypsum were from Canada (73%),
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Mexico (24%), and Spain, the Dominican level of $31.4 million. Most of the increase 
Republic, Norway, Jamaica, Italy, Poland, was represented by the importation of 310 
and the United Kingdom, (the remaining million square feet of wallboard from Cana- 
3%). Imports decreased 6% compared with da (80%) and Mexico (20%) in 197 8, and 344 
the record year of 1978 to 7.8 million tons. million square feet in 1979 from Canada 
Most of the imported crude gypsum was (96%) and Mexico (4%), a new alltime annu- 
mined by subsidiaries of U.S. companies in al record. Total value of gypsum product 
Canada and Mexico. For 1978 and 1979, exports to all countries was $19.8 million in 
total value of gypsum and gypsum products 1978 and $22.4 million in 1979, substantial 
imported was $64 million and $65 million, increases compared with that of 1977. | 
respectively, more than doubling the 1977 | 

Table 6.—U.S. exports of gypsum and gypsum products 
. (Thousand short tons and thousand dollars) 

Other 

Crude, crushed, manu- Year or calcined fac ‘ures Total . 
ee. value 

(value)? 

Quantity Value 
a 

1976 __-_ 284 6,739 25,855 32,594 77 . 143 6,090 9,613 15,703 1978 2 132 8,752 11,052 19,804 1979_. 91 10,891 11,497 22,388. 
en 

Includes gypsum or plaster building boards and lath (TSUSA 245.7000), and articles, not specifically provided for, of plaster of Paris (TSUSA 512.4500). oe 

Table 7.—U.S. imports for consumption of gypsum and gypsum products | 
(Thousand short tons and thousand dollars) | 

Other Alabaster : Plaster- manu- 
Crude Ground or manufac- board? factures Ye calcined tures (value) n.s.p.f3 Total _ ar 

(value) (value) value 
Quan- Quan- . . tity Value tity Value 

TO 
1976 __._ 6,231 18,061 22 224 1,572 NA 1,899 21,756 1977 ~_ 7,074 21,949 4 190 1,955 4,836 2,468 31,398 1978 __.______ - 8 808 33,085 3 306 | 2,976 24,710 2,805 63,882 1979 __-_ 7,773 34,095 2 194 2,319 25,379 3,092 65,079 
NTA Not available 
NA Not available. 
Includes imports of jet manufactures, which are believed to be negligible. 
Includes gypsum or plaster building boards and lath (TSUSA 245.7000). 
5Comprised of “articles, not specifically provided for, of plaster of Paris, with or without reinforcement” (TSUSA 512.3100, 512.3500, 512.4100, and 512.4400). 

Table 8.—U.S. imports for consumption of crude gypsum, by country 
(Thousand short tons and thousand dollars) 

1978 1979 Country — 
Quantity Value Quantity Value . tty _ Value Quantity Value 

Canada? === 6,160 25,995 5,700 24,824 Dominican Republic___________.________._. 144 1,292 80 686 France _____ ~~ 29 126 — _- Italy _~-_--_---___---- TT @) 27 () 28 Jamaica -- +--+ 167 343 5 34 Mexico ____—_~_____~_-~__ 1,610 4,520 1,851 8,370 Norway -_—--_-_____-___ -- -- 12 49 Poland -_-___~-~___~-____- — __ (*) 1. Spain. 7-5 ——--~----~----~-------- == 198 782 125 604 nited Kingdom ______-______.__~- ) (?) (?*) (). sO 
Total -_____---- ~~ 8,308 38,085 7,773 334,095 SO ent 
1Includes anhydrite. 
*Less than 1/2 unit. 
*Data do not add to total shown because of independent rounding.
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| | Oo WORLD REVIEW . , 

Domestic and foreign resources of gypsum over the 1978 level. In 1978, 68% of the 

are adequate for any foreseeable time. gypsum was shipped from Nova Scotia, 

World reserves are conservatively esti- followed by Newfoundland (11%), Ontario | 

mated at 2.4 billion tons. Total world pro- (9%), and British Columbia (9%). Exports in 

duction figures may be somewhat low since 1979 to the United States by Canadian 

in some countries only sales of gypsum are subsidiaries of U.S. companies were 5.7 

recorded, and much of the mine production million tons, 64% of total Canadian ship- 

is consumed by the mining company in ments for the year. Westroc Industries 

: what is frequently a very integrated indus- Ltd.’s Drumbo underground mine in Ontar- 

try. | 7 pe io (reported in the 1977 Minerals Yearbook 

Algeria.—A new gypsum plant came on-_ chapter on gypsum under both Technology 

stream at Fleurus, Algeria, in 1978. A and.World Review) came onstream in 1979 

Knauf conveyor kiln has a capacity of 450 and is producing at its capacity of 250,000 

tons per day of anhydrous plaster, and a__ tons per year, although production difficul- 

uniflow rotary kiln has a capacity of 400 ties and water problems were experienced 

tons per day of plaster of Paris. In addition during the year. Other Canadian producers 

to these gypsum-based products, 600,000 besides Nova Scotia and Newfoundland 

square meters per year of partition panels mainly supplied domestic demand. In On- 

for housing construction is produced on  tario, an expansion program at Caledonia 

continuous-casting machines. The gypsum by Domtar, Inc., was progressing on sched-. _ 

mine is adjacent to the plant; the fuel is ule in 1979. The project will include a 

natural gas.’ : | complete new board plant, operative early 

Argentina.—In 1978, Argentina called for in 1980, and a new mine development sched- 

international tenders for the construction ule for completion in 1985. Additional ca- 

of a gypsum-based sulfuric acid plant to be pacity at the Canadian Gypsum Co., Ltd.’s 

| constructed at Marlargue in the Province of Hagerstown plant was onstream in 1979. A 

Mendoza. The plant will have a capacity of new quarry operation at Amaranth, Mani- 

165,000 tons per year of acid and an equal __toba, was providing crude gypsum to Prairie 

quantity of cement. The acid will be used board plants operated by Westroc.’” 

for processing uranium ore.* | China, mainland.—The first known large 

Australia.—There were two major plaster highgrade deposit of gypsum was found in 

manufacturers in Australia in 1979— 1979 in Ningxia. The deposit is 50 to 100 

Australian Gypsum Industries Ltd. (AGI) meters thick and covers an area of 10 

and CSR Ltd. Both companies were active square kilometers, and is suitable for strip 

in South Australia, where combined oper- mining. The reserves are estimated at more 

ations account for 75% of the country’s than 1 billion tons.® : 

total output of 1 million tons per year. Egypt.—The Manganese Sinai Co. of Cai- 7 

AGI’s mining operations are at Lake ro instituted a project in 1978 to increase 

MacDonnell, and the ore is railed and _ the production of gypsum at the Ras Malab 

shipped to plaster mills and plasterboard deposit in the Sinai fivefold. Planned pro- 

works in Sydney, Melbourne, Brisbane, and duction by 1982 will be 260,000 tons per 

Adelaide. CSR operated mainly at Kanga-  year.® 
roo Island, off the south coast, and shipped France.—Lafarge is Europe’s principal 

to plants in Adelaide, Sydney, and Mel- producer of plaster and gypsum products, 

bourne.® with six interrelated subsidiaries operating 

Botswana.—The only commercial deposit 3 gypsum quarries, 12 plaster plants, and 6 

of gypsum has been discovered by the Geo- block factories. Gypsum wallboard is pro- 

logical Survey and Mineral Research (Pty.) duced at three modern plants at Carpen- 

Ltd. near Bodianamane Pan, west of the tras, Ottmarsheim, and Auneuil under the 

Topsi siding. Gypsites containing sele- trade name “Pregypan-Rigips,” a joint ven- 

nite crystals in a brown, sandy soil were ture with National Gypsum Co. of the 

characterized.® | United States. Production capacity is 45 

Canada.—Canada was the second leading million square meters of board annually. Of 

producer of crude gypsum in 1979, account- the three Pregypan-Rigips plants, two use 

ing for 11% of the world total with ship- natural gypsum, but the third one uses 

ments of 8.9 million tons, a slight increase phosphogypsum from the manufacture of
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phosphoric acid.’° Italy.—The production of gypsum has 
Germany, Federal Republic of.—Pub- been about 4.5 million tons per year in the 

lished figures indicate output of about 2.5 past few years. The source has been from a 
million tons per year. However, actual mine number of small quarries spread through- 
production is in the 8-million-ton-per-year out the country, but especially concentrated 

range, most of which is consumed captively in the Provinces of Ravenna, Pesaro Urbi- 

by plaster and plasterboard manufacturers, 10, Bologna, and Reggio Emilia. | 
and thus not recorded. Although the con- §_ Lebanon.—The production of gypsum re- 
struction industry consumes the major por- mained almost static in 1978 and 1979 
tion, the Federal Republic of Germany is OWing to turmoil and stagnation of the 
the world’s largest producer of specialty economy. A small industry produced only 
gypsum cements for molding plaster as well for domesticconsumption.* | 

| as dental and medical plasters. The princi- Somalia.—One of the largest known de- 
pal reserves are in Lower Saxony, Baden- Posits of gypsum is located in Somalia. 
Wurttemberg, the Upper Weser region, the Although it is near-surface and located near _ 
Egge region, the Teutoburger Forest, and 2 coastline, it is not considered an economic 

Franconia. Although a large amount of proposition because of the lack of local 
, um j : | markets.'* . | 

NYP lone erentiy atilieed a small South Africa, Republic of.—South Afri- 
India.—India’s gypsum reserves were re- 28 Somewhat limited gypsum industry ex- 

estimated in 1978 at about 1.2 billion tons. hibited two dull years in 1978-79, reflecting 
High-grade deposits are located in Rajast- 2 listless domestic market and major de-_ 

han, Jammu, and Kashmir, and lower clines In exports. Volume of sales were off 
grades are found in Tamil Nadu, Gujarat, 12% in 1978 and 4% in 1979. However 2 It 16 
and Himachan Pradesh. Natural, bypro- the only African country with a significant 
duct, and marine gypsum are included. production of gypsum. The principal ‘pro- 
Production of 900,000 tons in 1979 was ‘UCer, is Gypsum Industries Ltd, with a 

. ys capacity of about 620,000 tons per year at 
mostly consumed in the cement, fertilizer, th . 

— . . ae ree mines, followed by Anglo-Alpha Ce- 
plaster of Paris, soil reclamation, and hous- — ment Ltd.. which vroduces about 100.000 

ing construction industries. Negotiations 4.5 per vear in th e Northern Cape Pro-. 
continued in 1979 for a plant in the Kash- vince sole! to supply its own needs for a 
mir Valley for the recovery of sulfur from | y uP Ply 

gypsum, the first of its kind in India.” _ gpaine The Flakt Industrial Division of 
_ Iran.—The total production of gypsum, gweden installed a gypsumboard produc- 
including some uncalcined used for cement tion line at Espafiola de Placa de Yeso S.A.’s 
and agricultural fertilizer, is estimated in plant, which came onstream in 1979.** 

1979 to have been over 4 million tons per ~~ Thailand.—Large deposits of gypsum are 
year. The greater part is used in the manu- found in Pichit, Surat Thani, and Nakhon 
facture of plaster, and is made by the Sawan, with many smaller deposits else- 
traditional method in field shaft kilns, where. Reserves are very large. About 90% 
involving a calcining period of several days. of the present production of 300,000 to | 
The new Mazanderan Gypsum Co.’s plant 400,000 tons per year is sold to cement 
near Semnan, with a capacity of 1,000 tons plants as a set-retarder. Malaysia is the 
per day, was placed onstream in 1979. only present market for exports.” 

Hemihydrate plaster and anhydrous plaster U.S.S.R.—A commercial gypsum deposit 
are produced in equal quantities for mar- was discovered at Tikhoozersk. It has suffi- 
kets around the Persian Gulf. Other similar cient reserves to supply the requirements of 

gypsum plaster manufacturing plants are the cement division of Norslisk Mining and 
under construction at Tabriz and Yazd.Two Metallurgy Combine in the Soviet Union for 
additional plants at Mashad (capacity 500 several decades.° 7 
tons per day) and Ahwaz near the Persian Yugoslavia.—The Yugoslav Government 
Gulf (capacity 1,000 tons per day) use rotary reported the discovery of a high-quality 
kilns for calcining gypsum to produce gypsum deposit in 1979 near Kulen Vakuf 
mixed-phase wall plaster and hemihydrate in Bosnia-Hercegovina. Estimated at 30 mil- 
plaster of Paris. The rotary kilns are fired lion tons, the new mine will be part of the 
with rere fuel oil and were commissioned Komara enterprise, with exploitation to 
in mid-1978.'% begin in 1980.2!
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Table 9.—Gypsum: World production, by country 

. (Thousand short tons) 

oo Country? 1976 1977 1978” 1979° 

North America: 
- Canada?? ~~ 6,616 7,974 8,901 £8,988 

Cuba® ___ 94 100 105 100 
. _ Dominican Republic ____-_-_-_____— T9243 249 190 100 

El Salvador. ______---~-~~--- ~~~ e7 8 8 8 
Guatemala _____§_______________ 15 35 42 428 
Honduras_ ___ _~_________~______ . ey 20 ©25 25 
Jamaica____________--_-----_- 279 237 144 464 
Mexico _________--~~----~______ 1,559 1,649 1,938 2,100 
Nicaragua —__.________-_-________ €33 40 ©40 40 
United States®___§______~ ~~ _____ 11,980 18,890 14,891 *14,630 . 

. South America: oo oo 
Argentina _~__~_~________________ 559 603 609 620 
Bolivia ~~ ~~ LLL ey __ __ —_ 

. Brazil _- -----_---_-_----------~ | 601 599 528 600 
Chile. -§ -__________ ee T1134 225 246 #240 
Colombia _-_________.____~---~ 226 231 281 300 
Ecuador___$ ~~ _~_~_~___ Le 48 48 50 50 

- Paraguay... ~~~ 18 15 10 10 
- Peru_ oe 189 237 263 240 

Venezuela _.______________--_- 7122 172 404 400 
Europe: . 

Austria? ________.____.~---___ 849 722 766 840 
~ Belgium? _____________________ 242 185 202 210 
Bulgaria ___-_________-__--_--~- 300 . 388 ®400 400 
Czechoslovakia ___________----- 728 752 770 770 
France?___§_§_____§-~_-_ 2 7,308 6,649 6,654 6,500 
German Democratic Republic....__.... | 332 335 341 330 
Germany, Federal Republic of (marketable)* 2,315 2,445 2,467 2,500 
Greece_____§_§_§_ ee 490 452 474 500 
Ireland ____.~§-___________---- 391 377 432 450 
Italy______________ F €4 600 4,608 ©4,600 4,600 
Luxembourg ____._.___-------~- 2 8 1 1 
Poland®____§_§_. -§ - 5 5 5 ee ee 1,380 1,477 1,488 1,500 
Portugal ________.-__________- 176 194 €198 190 
Spain ____-______-.~________-_- r e4 600 6,043 . 6,063 5,000 
Switzerland®_________.______-_- 80 80 80 80 
U.S.S.R26_ 5,500 5,700 5,800 6,000 
United Kingdom? ____.§_._.______.__- 3,693 3,648 3,662 3,600 
Yugoslavia_____....___-_-_-_-- 505 704 660 500 

Africa: 
Algeria®___. .§ -________--_-___- 190 190 190 210 

_ Angolaf®_ ~~~ > 5 5 22 TOT 27 27 
Egypt __-________________----- 514 561 880 900 
Ethiopia _________.~ ~~ ~__~____ —- 7 1 1 
Kenya? _________ ~~~ Le 86 29 33 33 
Libya _.-_-._-________________- 66 320 200 200 
Mauritania. _$_____~—~___~_____ 12 11 15 15 
ST 3 3 3 3 
South Africa, Republic of _-._________ 582 485 429 #416 
Sudan? _______§_~_________ ee 20 17 22 22 
Tanzania ___§ $$ _____~ ~~ ee 11 9 24 24 
Tunisia ________________-----~- 43 ©44 ©44 44 
Zambia _____-$_____ -§ ee T5 5 2 2 

Asia: 
Afghanistan _________-__._____-— NA NA 7 NA 
Burma __________-____~______ 50 37 42 40 
China: 
Mainland®____§______~_________ 1,100 1,100 1,100 1,100 
Taiwan® = = 3 8 4 43 

Cyprus __________.~____~_____- 7] 92 76 *72 
India___- -§ ~§ 5 5 ee 801 858 941 950 
Iran ~. 7,165 7,600 8,800 7,000 
Iraq®__- 5 ee 180 180 180 180 
Israe] _____-______--__--~------- 220 ©220 €220 220 
Japan®® = Le "3,711 3,950 4,580 4,740 
Jordan _____________~----_~-- 23 24 40 466 
Korea, Republic of€ ®°____._._______-~- 550 660 680 680 
Lebanon _________§_________--~- ©14 17 13 12 
Mongolia® _.__________________ 28 30 30 30 
Pakistan _~_-________~__ 493 312 279 330 

Philippines’ ____§__-______________ 3 2 __ __ 
Saudi Arabia® == == 19 22 231 4330 
Syrian Arab Republic ~ eee eee 69 94 95 70 

ailand ___- _-§________ 7295 419 309 4388 
Turkey __-__________________ ee 36 72 67 70 

See footnotes at end of table.
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| Table 9.—Gypsum: World production, by country —Continued | Oe 
(Thousand short.tons) . OS 

. Country! | 1976 | 1977 1978 1979° | 
Asia: —Continued . . 

_ Vietnam®_____-____ 11 18 15 15 Oceania: Australia _-.-___________ | T1,038 1,010 1,279 1,300 «1800 
— Total__-_-- ee 73,610 79,042 84,586 81,954 

*Estimate. Preliminary. ‘Revised. NA Not available. 
1Gypsum is also produced by Romania, but production data are not available. - *Includes anhydrite. | 3Shipments. oO 
“Reported figure. . . 5Excludes byproduct gypsum. 
*Includes byproduct gypsum. (In the case of Japan, series was revised to include estimates for byproduct gypsum, which represents virtually all gypsum consumed during 1976-79.) - 

| — _ TECHNOLOGY 

A new system was patented in 1978 for be recrystallized to form the dihydrate. 
anchoring mine roofbolts, using a gypsum- Similarly, the Nippon Kogan Kogyo process 
base cement that is cheaper than the organ- is a hemihydrate-dihydrate process. The 
ic resins now being used. The key ingredient Central-Prayon process also involves a 
in the new cementing system is specially recrystallization stage, but dihydrate is ini- 
encased water in waxy microcapsules. A_ tially formed and then dehydrated to the . | free-flowing mixture of the droplets, plus hemihydrate form. Although both these 
dry gypsum-based cement with a chemical processes are more expensive, it means that 
accelerator, is packed in sausage-shaped the byproduct gypsum may be used for 
bags, and inserted in the hole drilled for the plaster, wallboard, and as a set-retarder in 
roofbolt. During drilling, a viscous paste is | cement.?5 | 
formed that hardens in 30 seconds and In Italy, research by the Universities of 
provides a pull strength of 8,000 pounds per Florence and Bologna in 1978 has indicated 
foot of hole after 5 minutes.2? the beneficial results of a soil conditioner on 
Heyward-Robinson Co. of New York, heavy clay soils. A soil conditioner of calci- 

N.Y., a member of the Alusuisse Group of um sulfate, ferric sulfate with minor 
Switzerland, marketed in 1979 the hemihy- amounts of magnesium sulfate, and ferric drate process for the manufacture of wet- oxide showed increases in the permeability 
process phosphoric acid developed by Nis- of clay to air and water, decreased erosion san Chemicals of Japan. The byproduct and surface crusting and cracking, and | gypsum is in such a form that it can be used reduced costs of cultivation and equipment 
directly in the production of plaster and as maintenance.2* _ 
a set-retarder in cement production.” American Cyanamid Co. and Lemco, Inc., In 1978, Central Glass Co. of Japan began came to an agreement in 1979 to process marketing a glass fiber-reinforced, foamed and sell the byproduct gypsum produced at gypsum product, which is expected to find Cyanamid’s titanium dioxide plant in Sav- 
its chief usage in fireproofing walls. The annah, Ga. Lemco is building a plant to product was known as Partlex, and was produce byproduct gypsum briquettes for 
claimed to be light, strong, adiabatic, and the cement industry in the area.’ 
easily processed on a continuous basis. Insu- TPhvabnal ecient t, Section of Nommetallie Minerale 
lation properties were very attractive, with +Physical scientist, Section of Nonmetallic Minerals. fire resistance greater than ordinary light- _ Rock Products, Tndustey Nove Coo to Bera 39. weight concrete, and thermal conductivity ee 
only 10% of that of concrete.” Zement Kalie:Gine Wie Non A aearus, Slgeria. Japan can utilize more of its phosphogyp- ean (tranglation of Re 6, June 197 8). 
sum and other calcium sulfate products of ) 9°” °" 7 Sulphur Report. V. 14, No. 4, December 1978, 
chemical and utility air and water desulfur- *Coope, B. Australia’s Industrial Minerals. Ind. Miner. 
ization because it concentrates on processes “Strano a Inducted Mare xls of Botswana, Ynd. Miner that produce a much purer byproduct. The (London). No. 130, July 1978, p. 53. 
new Nissan process (discussed above) yields Mine oat Renner ounce: Cxpartment, of _ Energy; 
a hemihydrate byproduct gypsum that can 1979, p. 64,
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»P.ilo 171,.S, Consulate, Johannesburg, South Africa. State 

®Industrial Minerals (London). No. 129, June 1978, p. 10. ee wenn Aq ’ } 
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11 ; age 31 of work ci 
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US. Em assy, New Delhi, India. State Department No. 7523, Oct. 26, 1979, p. 363. 
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By Russell J. Foster? 7 

Sales of high purity helium (minimum agency helium study was completed in Feb- 
99.995% purity) in the United States by the ruary 1978. The report concluded that the 
Bureau of Mines and private industry demand for helium is likely to increase, and 
reached 811 million cubic feet in 1978, and the long-term rate of growth will be greatly 
were estimated at 817 million cubic feet in affected by energy-related technologies. The 
1979.2 High purity helium exports, all by study deemed unsound the purchase of 
private producers, increased to 190 million helium for storage by the Federal Govern- 
cubic feet in 1978, and an estimated 245 ment in the short term, but recommended 

million cubic feet in 1979. The Bureau of that policies be implemented to promote , 

Mines f.o.b. plant price for high purity economic utilization and avoid waste, and 
helium remained at $35 per thousand cubic stated that the private sector should be 
feet, unchanged since 1961. High purity encouraged to extract helium from natural 
helium sold by private producers averaged gas to eliminate venting helium into the 
approximately $22.50 per thousand cubic atmosphere. Areas identified for further 
feet. 7 study were examined in a supplementary 

Legislation and Government Pro- report issued in August 1978. | 
grams.—A Congressionally ordered inter- 

DOMESTIC PRODUCTION 

Nine plants with the capacity to extract helium purification unit. This noncryogenic | 
helium were operational in 1979. Seven of system has a capacity of 1 million cubic feet 
the plants were owned by private industry per day, and will be installed at the Exell, 
and the other two were owned by the U.S. Tex., plant. High purity helium production 
Government and operated by the Bureau of was resumed at the Exell, Tex., plant in 
Mines. Six extraction plants were located in June 1978 to meet increased demand for 
Kansas, two in Texas, and one in Oklaho- helium sales and redeliveries. Installation 
ma. | of another helium liquefier was completed 

Union Carbide Corp. began operating the at the Bureau’s Amarillo, Tex., helium 
world’s largest helium purification and liq- plant, raising capacity to about 100 liters 
uefaction plant at Bushton, Kans., in 1979. per hour. The unit was purchased in 1977 

The $7 million facility has the capacity to from Kerr-McGee Corp.’s closed Navajo, 
liquefy 300 million cubic feet of high purity Ariz., plant. 
helium per year. Northern Helex Co. is Nondepleting helium reserves contained 
providing crude helium to the plant undera_ in natural gas of low fuel value, unusual 
long-term contract.? composition, or poor location have become 

Cities Service Helex, Inc., completed an more attractive to natural gas producers as 
expansion program in 1979, which has in- the price of natural gas has increased. In 
creased production capacity of high purity 1978, Mobil Oil Co. began drilling oper- 
helium by 35% at its Ulysses, Kans., plant.‘ ations for potential gas production at the 
Western Helium Co. closed its high purity Tip Top field in Wyoming, the largest of the 
helium plant at Shiprock, N. Mex., in Octo- Government-owned nondepleting helium 
ber 1978. reserves. Should production capability be 

The Bureau of Mines awarded a contract proven, Northwest Pipeline Corp. will pur- 
in July 1979 for a pressure swing adsorption chase and upgrade the gas. Both companies 

423
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have expressed a desire to cooperate with put into production was Wyoming’s Table 
_ the Bureau in the possible recovery of Rock field in December 1977 by Colorado 

helium. The first nondepleting reserve to be Interstate Gas Co. 

| Table 1.—Helium extracted from natural gas in the United States 

(Thousand cubic feet). 

eee 
1975 1976 1977 1978 1979” 

er ee 

Crude helium:! 
Extracted at Bureau of Mines plants ____ __ 183,725 195,758 118,760 77,301 108,946 
Extracted at private industry plants ______ 149,794 391,553 419,228 471,226 501,648 . 

Total _---_--_-_-_---_____ ee 333,519 587,311 537,988 548,527 610,594 

High purity helium:? 
Extracted at Bureau of Mines plants _ ___ __ 184,524 177,677 219,495 221,101 235,597 
Extracted at private industry plants®___ _ _ _ 560,899 ™630,805 . "727,558 779,434 826,722 

Total _-__-___. ~~~ 745,423 ™808,482 ™947,053 1,000,535 1,062,319 

Grandtotal_ _-____--____________ 1,078,942 T1,395,793 ¥1,485,041 1,549,062 1,672,913 - 
man eA enn en 

PPreliminary. ‘Revised. 
1Excludes crude helium purified after interplant transfer. . 
Includes only those quantities produced for sale; quantities entering conservation storage system after purification are 

included under crude helium. . 
Includes helium purified at the Bureau of Mines Keyes plant for the accounts of others, as follows, in thousand cubic 

feet:* 1975—39,396; 1976—180,856; 1977—204,948; 1978 229,512; and 1979—222,320. | . 

Table 2.—Ownership and location of helium extraction plants in the United States, 
1978-79 

nee 
Category and owner or operator Location Product purity 

ne rae, eri 

Government owned: 
Bureau of Mines ___.__-$___-_-_~_§_ ‘Exell, Tex. ._-§ -  ~____ Crude and high purity 

helium. 
Do___-__-_ LL Keyes, Okla ________ Do. 

Private industry: . 
Alamo Chemical Co.-Gardner Cryogenics Corp __ __ __ Elkhart, Kans ___ ____ High purity helium. 
Cities Service Cryogenics, Ine ___ $$» »_ Scott City, Kans______ Crude helium.! _ 

_ Cities Service Helex, Inc _._-_._--___________ Ulysses, Kans _______ Crude and high purity 
elium. 

Kansas Refined Helium Co____§_-§_-____-»_-______ Otis, Kans _________ High purity helium. 
Northern HelexCo _-________-~______~ ___ Bushton, Kans_____ __ Crude helium. 
Phillips Petroleum Co___§_§_§_-_-_~_§__~_§__ Hansford County, Tex __ Do. 
Union Carbide Corp., Linde Div_______________ Bushton, Kans. ____ _ _ High purity helium. 
Western Helium Co.” ~_-___-_ = 5 Shiprock, N. Mex _____ Do. 
ee eee ee nan 

1Output is piped to Cities Service Helex, Inc., plant at Ulysses, Kans., for purification. 
2Plant closed in 1978.
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Table 3.—Summary of Bureau of Mines helium plant operations | 

(Thousand cubic feet) 
OQ 

1977 ~ 1978 1979 

Supply: . | 

Inventory at beginning of period? ____--------------------- 
8,381 5,721 ~ 18,066 

. ; . . . _ re 

Helium extracted:” . a. 

_ Exell plant: — 
“Gude __-_----------------------------------- ,79,807 8801 . -108,876 
High purity_______-_-___------------------------__10u4 32,336 69,907 

‘Total Exell plant ___________-------------------- 8733 —«- 41,187 -33,969 
oo 

_ Keyes plant: 
Crude _________-_-------------------------7-7-- 108,953 68,500 108,946 

High purity* ~ oe eee - - - - - -- 218,876 195,101 165,832 

_. ‘Total Keyes plant____-_--- -------------------~~~ __827,829 263,601 274,778 | 
——————— 

Total extracted ______-__------------------------ 
336,562 304,738 240,809 

Helium returned in containers (net)_ _ _ __ __ ----------------- -5,671 4,981 -2,894 

Total supply_____ __ - ------------------------------- 339,272 315,440 255,981 
———————— 

Disposal: - 

ales of high purity helium __—-_------—------------------ 219,495 221,101 235,597 

Net deliveries to helium conservation system*_ ______ ___-------- 114,056 76,273 4,058 

Inventory at end of period’ _ _- - ~~ -~-------------------- 5,721 18,066 16,326 

Total disposal _ _ _ _ _ - -- -----~~---~~---7 555777777 339,272 315,440 255,981 

FRevised. 
1 At Exell and Keyes plants and at Amarillo shipping terminal. 

“Excludes conservation helium produced from native gas withdrawal wells at Cliffside field that have been invaded by 

stor: elium. 
soetludes 204,948,000 cubic feet purified for others in 1977, 229,512,000 cubic feet in 1978, and 222,320,000 cubic feet in 

4Pxcludes return of conservation helium produced as indicated in footnote 2 to conservation storage system.
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CONSUMPTION AND USES a. 

Domestic end uses of helium in 1978 and __ the private producer average price of appr- 1979 were primarily cryogenics, welding, oximately $22.50 per thousand cubic feet, and purging and pressurizing. Other uses fob. plant. os included synthetic breathing mixtures, All high purity helium sold by the Bureau chromatography, leak detection, lifting gas, of Mines was shipped in gaseous form in heat transfer, and controlled atmospheres. cylinders, railroad tank cars, highway tank- The Pacific and Gulf Coast States were the er trailers, or in liquid form in containeriz- principal centers of demand. ed dewars from the Amarillo helium plant. | Federal agency purchases in the form of Private industry distributors shipped heli- | direct sales from the Bureau of Mines con- um in both gaseous and liquid forms. Much sy stituted most of the Bureau’s total high of the helium transported in liquid form’ purity helium sales. Almost all of the re- was delivered by semitrailer and/or con- | maining sales of high purity helium by the tainerized dewars to distribution centers. Bureau were to Federal agencies through where it was regasified and compressed into General Services Administration contracts trailers and small cylinders for delivery to. with private distributors. Federal agencies the end user. CO are required by law to purchase from the . Bureau. These contracts make relatively . . . small quantities of helium readily available Table £— Tonal cales of bh igh purity helium | to Federal installations at reduced freight wn: . 
(Million cubic feet) charges. a | The Bureau of Mines f.o.b. plant price of Year = .-. _—._.. Quantity high purity helium in 1978 and 1979 was TOPE | $85 per thousand cubic feet, unchanged }9/5----------------------- r634 since 1961, and maintained for the purpose 1977___-____.___ 779 of financing the Government’s helium con- lopg- 77> -------------+----- esi servation program. Except in special cir- a cumstances, this was not competitive with _ “Estimate. "Revised. 7 

Table 5.—Bureau of Mines sales of high purity helium, by recipient’ = 
(Thousand cubic feet) | oe — os | 

Federal agencies: . oo Department of Energy.._____.__-________ 22,297 23,3882 = *« 23.684 Department of Defense mo — ee et 114,690 119,627 ~~. 114,050 National Aeronautics and Space Administration_______________ 24,694 15,464 ~ 29,555 National Weather Service._______..____________ 77 1,682 1,850 . 1,483 Other® ____ 2 8,868 14,378 27,833 
Total Federal agencies me ee 172,231 174,701 194,555 Private helium distributor sales? _._________ ~-- ele 45,023 44,169 88,478 Commercial sales____________ =r 2,241 2,231 ' 2,564 

° Total _------- ee 219,495 - 221,101. ~~-285,597 
"Includes quantities used by the Bureau of Mines. . | ?Most of this was purchased by commercial firms which sold equivalent quantities to Federal installations under contract agreements with the General Services Administration.
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ESTIMATED HEUUM USED 
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Figure 3.—Helium consumption, by end use, in the United States, 1978. 

CONSERVATION 

Helium held in the Bureau of Mines crude helium accepted between April 4 and 

conservation storage system, which in- November 12, 1973, under a court order 

cludes the conservation pipeline network obtained during 1973 by three of the compa- 

and the Cliffside gasfield near Amarillo, nies. The Bureau of Mines presently stores 

Tex., totaled over 40 billion cubic feet at in the conservation system helium produced 

yearend 1979. The conservation storage sy- in excess of sales, and private producers 

stem contains crude helium purchased by store helium under contract with the Bu- 

the Bureau of Mines under contracts enter- reau. 

ed into with four companies in 1961, and
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_ Table 6.—Summary of Bureau of Mines helium conservation system! operations 

. (Thousand cubic feet) 

7 7 | a 197 1978 1979 | CO 

Helium in conservation storage system at beginning of period: 
Stored under Bureau of Mines conservation program? ________ 37,666,363 37,780,419 37,856,692 _ Stored under contract for private producers’ own accounts________ 1,424,931 1,695,010 2,031,570 eh 081,010 

Total ---____ oe _____ 39,091,204 39,475,429 39,888,262 
Input to system: | 

Net deliveries from Bureau of Mines plantss____-- = . 114,056 76,273 4,058 Stored under contract for private producers’ own accounts _.~ ~ nee 582,935 723,788 787,125 
: SS Total _-______- ee 696,991 800,061 791,183 Redelivery of helium stored under contract for private : producers’ own accounts ~ 3-5 -312,856 ~387,228 -403,160 

Net addition tosystem______________._ 384,135 412,833 388,023 NOR 988,023 
Helium in conservation storage system at end of period: , oe Stored under Bureau of Mines conservation program?.____ 37,780,419 37,856,692 37,860,750 Stored under contract for private producers’ own accounts__....__ 1,695,010 2,031,570 2,415,535 7 — rn en eto 2,415,585 

Total woe ne 39,475,429 . 39,888,262. 40,276,285 
. e e ° e 

. 
. 

Includes conservation pipeline system and Cliffside field. a, = *Includes helium accepted after Apr. 4, 1973, under court order. -- Lo Excludes return to system of conservation helium produced from native gas withdrawal wells at Cliffside field which have been invaded by stored helium. . . 

Table 7.—Deliveries and withdrawals of crude helium stored for private companies’ own . accounts in the Bureau of Mines conservation storage system 
(Thousand cubic feet) 

) 1978 ~ ~~ 1979 
| Delivered Withdrawn Net. Delivered Withdrawn Net 

Cities Service Helex, Inc________ 6,247 5,423 824 20,527 18,844 1,683 Northern HelexCo________ 274,096 _— 274,096 - 302,188 — 302,188 Phillips PetroleumCo_________ 211,823 65,547 146,276 226,976 72,615 154,361 Jack B Kelley Co. _— __ —_ , — 1,132 -1,132 Kansas Refined HeliumCo______ 215,025 168,353 46,672 215,025 174,623 40,402 Union Carbide Corp., Linde Div ___ __ 63,724 ~63,724 Le 62,008 ~62,008 Airco,Inc _.__-____ __ 70,940. -70,940 __ 54,544 -54,544 , Liquid CarbonicCorp _________ 16,598 13,240 3,358 . 22,407 19,393 3,014 — 88,014 Total?__-_o == 723,788 . 387,228 | 336,560 787,125 | 403,160 § 883,965 
e Be , ‘Data may not add to totals shown because of independent rounding. 

RESOURCES | 

As of January 1, 1979, domestic measured mainder is based on natural gas resource and indicated helium resources were esti- estimates provided by the Potential Gas mated at 348 billion cubic feet. The re- Committee and is included here for the first sources included measured and indicated time as undefined indicated resources in reserves estimated at 86 and 55 billion cubic natural gas with a helium content of less feet, respectively, in natural gas with a than 0.3%. Approximately 29% of the do- minimum helium content of 0.3%. The re- mestic helium resources are under Federal maining resources included 40 billion cubic ownership or control. Included are the Tip feet stored in the Bureau’s conservation Top and Church Buttes fields in Wyoming, storage system, 65 billion cubic feet of the Keyes field in Oklahoma, and the Cliff- helium in measured natural gas reserves side field in Texas. 
with a helium content of less than 0.3%, The majority of domestic helium re- and 102 billion cubic feet of indicated heli- sources are located in the midcontinent and um in natural gas with a helium content of Rocky Mountain regions of the United less than 0.3%. Of this 102 billion cubic feet, States. A total of 75 gasfields in 10 States 7 billion cubic feet has been identified by contain measured and indicated helium re- individual field evaluations and is defined serves. About 83% of these reserves are as indicated helium in natural gas with a_ located in the Hugoton field in Kansas, helium content of 0.1% to 0.3%. The re- Oklahoma, and Texas, the Keyes field in
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Oklahoma, the Panhandle and Cliffside gas output was dissipated incident to the | 

fields in Texas, and the Tip Top field in consumption ofthegas. a 

Wyoming. Approximately 48% of the mea- The Bureau examined a total of 369 gas 

sured and indicated reserves (0.3% or great- samples from 16 States and 1 foreign coun- 

er helium content) at yearend 1978 were in try during 1978 in connection with its ef- 

currently producing: gasfields. In 1978, forts to survey and identify possible new 

about 22% of the helium-rich natural gas sources of helium supply. None of the sam- 

(0.3% or greater helium content) produced ples collected and analyzed indicated the © 

was processed for helium extraction. Heli- presence of major new deposits of helium. — 

um in the remaining helium-rich natural | | | 

—  BOREIGNTRADE co | 

Exports of high purity helium, all by ation for and development of oil and gas 

private industry, increased 18% in 1978 to deposits, especially in the North Sea area. 

190 million cubic feet. Nearly 69% of exe = |. | | 

ported helium was shipped to Europe, pri- = Table 8.—Exports of high purity helium 

marily the United Kingdom (42%), from the United States 

Belgium-Luxembourg (16%), and France -.. (Million cubic feet) 

(8%). The remaining exports ‘were distrib- —urantity 

uted as follows: North America, 11%; Asia, eee 

10%; South America, 5%; Oceania, 83%; and - 197 ~----------------- 2-0-7 iM 

Africa, 2%. Exports in 1979 were estimated 1977 TITTIITTTTT TTT TTT 168 

at 245 million cubic feet. Continued ship- ae TTT IITIT TIT TIT TTT eats 

ments of large quantities of helium to West-—§ —————__—__"____—__ 

ern Europe during 1978 and 1979 were “Estimate. 

attributed mainly to its use in the explor- Source: U.S. Bureau of the Census. 

WORLD REVIEW 

World production of helium, excluding feet in 1978 and 170 million cubic feet in 

the United States, was estimated at 149 1979. 

| million cubic feet in 1978 and 181 million In December 1979, an explosion damaged 

cubic feet in 1979. Production from a plant the natural gas upgrading facility, includ- 

near Paris, France, was approximately 11 ing the helium extraction plant, at Odo- 

million cubic feet. The U.S.S.R. and the _lanow, Poland, halting production of heli- 

central economy countries of Europe pro- um. The plant will remain closed for an 

duced an estimated 138 million cubic indefinite period. 

TECHNOLOGY — 

A key component of an experimental than existing units of the same capacity has 

superconducting generator capable of pro- been developed at the U.S. Naval Research 

ducing several times more electric power Laboratory to provide a cryogenic environ- 

than similar models was successfully tested ment for potential shipboard use of super- 

in 1979 by General Electric Co. Supercon- conducting devices. 

ducting generators are more compact than The Montana Research and Development 

conventional generators of the same capacl-  j, stitute is constructin tohvdrody- 

ty. Helium is required to attain tempera- ___; g a magnetonyerody 

tures near absolute zero, thus reducing the namics powerplant near Butte, Mont. After 

electrical resistance of certain metals, initial tests using oil, pulverized coal will be 

which are then subjected to a magnetic used as fuel to produce the high tempera- 

field.’ ture plasma that is passed through a 

, ; ; _ helium-cooled magnetic field to create an 

A prototype helium liquefier that 1s smal electric current.? The University of Ten- 

ler, more efficient, and more shock resistant nessee received a 5-year contract from the
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Department of Energy (DOE) to continue in uranium exploration. Helium is a decay 
development and testing of a coal-fired flow product of uranium and thus can mark 
concept for a magnetohydrodynamics sy- deep-lying ore deposits.7 == es 
stem and to operate a test facility® —_— a ae 

Oak Ridge National Laboratory was zt hysical scientist, Section of San awe in torn 5 of 
: . Z . -° 4 ellum s Acs In Cc r . 

named as the site of an Engineering Test _contained helium measured at 14.7 pounds per square inch 
Facility Design Center for fusion energy. absolute at 70°F. oe men 

Researchers will determine the type of 78 es Week. High on Helium. V. 122, No. 18, May 3; | 
fusion reactor to be designed and establish ‘Chemical Marketing Reporter. Helium Liquefaction 
technical requirements for the components one Is to Expand for Cities. V. 214, No. 23, Dec. 4, 1978, 

of a prototype.? Six helium-cooled magnets 5Chemical & Engineering News. Superconducting Gen- 
are being built for Oak Ridge’s . fusion erator Closer to Reality. V. 57, No. 46, ov. 12, 1979, p. 24. 

: ——~. Helium Liquefier for Shipboard Use. V. 57, No. 8, 
program.’° The United States and Japan Feb. 19, 1979, p.8. | 
initi iol i ™Mining Journal. Coal-Fired MHD Power Project. V. initiated a joint fusion energy research 293, No. 7609, July 20,1979, p47. ver Froject. . 

program to bring a tokamak unit, operated ®Chemical & Engineering News. DOE Contract Aids 
for DOE by General Atomic Corp. at La. Tennessee's MHD Design. V. 57, No. 34, Aug. 20, 1979, p. | 
Jolla, Calif., up to its full operating parame- ~~ ®____ ak Ridge Gets Fusion Energy Design Center. V. 

ters, and to study its predicted advantages.1. 57, No.6, Feb. 5, 1979, P. 1. Megneta for Fusion Work. :V 
_ Recent tests conducted over known urani- 57 No.3i,July30,1979,p18 "OS 
um deposits by the Electric Power Research 1__ Us. Japan Begin Joint Fusion Research. V. 57, 
Institute have shown that measuring heli- N2,37 Sept-10,1979,p.7. 0 re 

. . & 12_____ Helium a Guide to Uranium Deposits. V. 57, No. 
a um in soil and ground water can be helpful 9, Feb. 26,1979, p. 26. Bo ao





| Iron Ore 

By E. C. Peterson! and C. T. Collins? 

World production of iron ore in 1978 was__ carriers in the grain and petroleum trades. 
estimated at 841 million tons,’ slightly high- World output of iron ore pellets was 
er than the level of 1977. In 1979, produc- estimated at 180 million tons in 1978 and 
tion was estimated at 887 million tons. about 190 million tons in 1979. Production  - 
World trade was estimated at 335 million capacity continued to increase, as new 
tons in 1978 and 370 million tons in 1979, of _ plants or expansion projects were complet- | 
which about 275 million tons and 300 mil- ed in the United States, Brazil, Chile, the 
lion tons, respectively, were oceanborne. United Kingdom, and several other coun- 
Continued large stocks of ore holdings by tries. World production capacity for pel- 
producers and consumers, due to weak lets was expected to be about 280 million 
demand for iron ore in the world steel- tons annually by the end of 1980. Direct- | 
producing countries, held production and reduction plants were completed or under 
trade levels down to modest gains during construction in several countries. Estimated 
this period. world direct-reduction capacity in 1978 to- 

Production of iron ore in the United  taled about 12.5 million tons annually, but 
States returned to normal in 1978 following owing to lack of demand, operating prob- 
lengthy strikes by workers at major pro- lems, and other factors, production may 
ducing facilities in the Lake Superior dis- have been less than half of total capacity. 
trict in 1977. Strikes in eastern Canada in The slow iron ore market and uncertainty 
1978 reduced Canadian production and ex- about its recovery led to the closure of 
ports compared with those of 1977. This several mines in the United States and 
created unexpected markets for other ex- Canada, and investment in new production | 
porters and was probably responsible for facilities for iron ore remained low world- 
sizable gains in exports by Sweden, Brazil, wide. 
and Liberia in 1978. In 1979, Canadian In technology, a project for the produc- 
mining operations returned to normal and_ tion of low-Btu gas from coal, for use in 
production increased about 40% over that pelletizing, was undertaken by the Bureau | 
of the previous year. The leading producing of Mines in cooperation with the Depart- 
countries continued to be the U.S.S.R., Aus- ment of Energy (DOE) and 17 private com- 
tralia, Brazil, and the United States, in that panies. The Bureau’s goal is to determine 
order. Australia remained the leading ex- whether pelletizing with a coal gas of low 
porter of iron ore, followed by Brazil and heating value is technically feasible and 
Canada in 1979. practical, while DOE is interested in gasi- 

Iron ore prices increased slightly in 1978, fier operations and technology. The substi- 
and prices continued to rise slowly on the _ tution of coal for natural gas or fuel oil in 
order of 5% to 10% in 1979. Significant iron ore pelletizing was also being studied 
increases of over 30% occurred in some _ by the Bureau and private companies. 
countries in 1979, but the average increase The second United Nations Conference on 
in value of iron ore shipments was probably Trade and Development (UNCTAD) on iron 
about 10%. Railway and lake freight rates ore was held in Geneva in December 1978. 
continued to rise in the United States. Representatives of more than 40 nations 
Ocean freight rates were at 1977 levels attended. Agreement was reached on the 
during most of 1978 but increased sharply establishment of an annual statistical pro- 
in the latter part of that year and early in gram, in which member governments would 
1979. The increases were due to the high _ be requested to provide statistics on iron ore 
demand for bulk and combination: bulk from official sources. However, there was 

4
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- agreement on specific problems of the iron was tentatively scheduled for late 1979, but 

ore industry that might be eased by interna- was not held. 
tional action. A third preparatory meeting 
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oo Figure 1.—United States iron ore production and imports for consumption. 

| oo Table 1.—Salient iron ore statistics | | 
- | | (Thousand long tons and thousand dollars) 

. - 1975 1976 1977 1978 1979 

United States: Be _ | 
. Tron ore (usable, less than 5% manganese): | 

 Production?_ ___§- ~~ 78,866 719,993 55,750 81,583 85,716 
Shipments ________----~=------- 375,695 — 277,076 254,053 - 788,207 286,218 

Value___ ~~ ___--__-_------- 3$1 620,599 $1,871,114  7$1,422,696 7$2,401,887 $2,814,440 
Average value at mines per ton _____ $21.41 $24.28 $26.32 $28.86 $32.64 

Exports ____________.------~-- 2,537 2,913 2,148 4,213 5,148 
Value___________~---_-_-_---_- $60,071 $82,192 $62,760 $136,721 $178,749 

Imports for consumption ________~_~~_ 46,743 44,390 37,905 33,616 33,776 
Co Value_ 5G Boo nnn $860,496 $980,348 $956,584 $845,039 $923,426 

nsumption (iron ore an 
S agglomerates) ~e eee 114,126 125,424 116,034 124,797 125,431 
toc ol: 

At mines___§ _-_-______________ 12,299 13,993 14,811 12,359 11,266 
At consuming plants___—-_____~__- 52,231 see Aen 39,301 3B 

t U.S. docks __ _-____--____--~-~~_ , , 2,97 , Al 
Manganiferous iron ore (5% to 

35% manganese): Shipments_______-—_~_~- 142 229 193 279 215 
World: Production ___________-~~---~-+-~~~- *901,551 ™868,789 ™827,270 841,027 886,760 

Revised. | 
1Direct shipping ore, concentrates, agglomerates, and byproduct ore. 
2Includes byproduct ore. 
3Excludes byproduct ore. _
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| EMPLOYMENT | oe | _ 

Statistics on employment and productivi- tion. 
ty in the iron ore industry in 1978 and 1979 As in previous years, statistics published 
are shown in table 2. Employment data in table 2 include persons employed in 
were supplied by the Mine Safety and mines and mills but do not include persons 
Health Administration (MSHA). In table 2, engaged in management, research, or office 
statistics for all States outside the Lake work. The number of workers in those 
Superior district were aggregated to avoid occupations averaged 1,563 in 1978 and 
disclosure of company proprietary informa- 1,726 in 1979. . | 

a ~ DOMESTIC PRODUCTION _—Tj , | 

U.S. mine shipments of iron ore rose more at Cliff’s Empire mine and plant at Palmer, 
than 50% in 1978, as normal production which will increase annual output there to 
levels were resumed following industry 8 million tons. Completion was scheduled 
strikes in 1977. Production and shipments for early 1980. 
continued to rise in 1979, reflecting increas- In mid-1979, St. Joe Lead Co. reopened 
ed productive capacities at several loca- the Pea Ridge underground mine and plant | 
tions. Virtually all crude ore production at Sullivan, Mo., which had been closed 
was beneficiated; direct shipping ore de- since December 1977. Production of pel- | 

Clined to less than 1% of total crude ore ets for use in blast furnaces and direct- 
production for both years. Production of reduction plants was resumed by the oper- 
natural ore concentrates also declined aS ator, Pea Ridge Iron Ore Co.; pellet plant 
the proportion of taconite pellets continued capacity is 1.8 million tons annually. The 

| to rise. Pellets accounted for 87% of usable company also produced magnetite concen- . 
production in 1978 and 88% in 1979, . trates for use in ferrite manufacture and 

In Minnesota, two new mines and three heavy media for coal washing. 
expansions boosted the State’s output of While new mines and pellet plant expan- 

taconite pellets during 1978 and 1979. Unit- _ sions increased the Nation’s overall produc- 
ed State § Steel Ge completed conse tion capacity, several iron ore mines and 
Maneae ne e tio ng at Moun téin Iron tote one byproduct operation were closed during _ 
in 1978. Completion of the « . 1978 and 1979..In 1978 three mines ceased 
m  ompremon oF the expansion in operations. Inland Steel Co. closed the Sher- creased Minntac’s capacity to 18.5 million | d und d mi t 1 Ri 
tons per year and 1979 was the first full 70) Uneerground mine at “ron iver, | , . re . Mich., where a total of 13.7 million tons of year of increased production. In 1978, Hib-. ““” duced since the m; ned in 
bing Taconite Co. completed the first full 1948 The Mt Hi se Ir Mining ee T mm 
year of production at its original facilities "oe t. Ope on Mining Wo., ine., 
while construction continued on an expan- terminated Op erations at the Mt. Hope un- sion to increase plant capacity to a pro- derground mine at Warren, N.J., after less 

jected 8.1 million tons annually. Production than a year in production. The closure was , 
began at the expanded facilities in March TePortedly due to financial problems. The 1979. Also in 1978, Inland Steel Mining Co. historic mine previously had produced from 
marked its first complete year of production 1710 to 1959. Jones & Laughlin Steel Corp. 
at the new Minorca mine near Virginia, so closed permanently its Benson mine at 
Minn.; the plant’s capacity is 2.6 million Star Lake, N.Y. Previously, the company 
tons annually. Eveleth Taconite Co. and had announced that the closing was tempo- 
Eveleth Expansion Co. marked their first ary. | 
full year of expanded production in 1979. In 1979, the country’s largest under- 
The combined facilities increased Eveleth’s ground iron mining operation ceased when 
production capacity to 6 million tons annu- Uieveland Cliffs ron oe eed the Mather 
ally. mine at Negaunee, Mich., and the ore im- 

In Michigan, Cleveland-Cliffs Iron Co. provement plant and Pioneer Pellet Plant 

completed the expansion of its Tilden proj- at Eagle Mills. All operations were owned 
ect during the last quarter of 1979. Capacity by the Negaunee Mine Co. A total of 55.7 
at the Ishpeming operation was increased million tons of ore was produced since the 
from 4 million tons to 8 million tons annual- mine opened in 1943. In Minnesota, two 
ly. Construction continued on the expansion natural ore mines were closed in 1979:
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Jones & Laughlin terminated production at trator and pelletizing plant to improve dust 

the Hill Annex mine at Calumet, and She- control, reduce particulate emissions, and 

nango Furnace Co. ended production at the upgrade the quality of their product. The 

Whiteside mine at Buhl. The latter proper- pellets are expected to have an iron content 

ty was previously operated by Snyder Min- of 65.8%, with 5% silica. 

ing Co. Also in 1979, Cities Service Co. Late in 1979, the Minnesota State Su- 

ceased production of byproduct iron pellets preme Court ruled that the tax imposed on 

at its Copperhill complex at Ducktown, taconite tailings discharged into State wa- 

Tenn. 7 a ' ters was unconstitutional. The court also 

Construction continued during 1978 and ordered a refund of the $2 million that 

1979 on Reserve Mining Co.’s new on-land Reserve Mining Co. paid to the State since 

tailings disposal basin at Milepost 7, a site the 10-cent-per-ton tax was enacted in 1977. 

located 7 miles inland from the Silver Bay, Reserve was the only company affected by 

Minn., plant. The company’s other improve- _ the tax, due to its tailings disposal into Lake 

ments included modifications at the concen- Superior. — | | 

| CONSUMPTION : 

| Consumption data are shown in tables 11 years, and natural ores accounted for the 

and 12. In these tables, iron ore concentrate remaining 11.3% in 1978 and 9% in 1979. 

used to produce agglomerates such as pel- § Consumption of iron ore, as reported by 

lets or sinter at mine sites is not reported as the American Tron Ore Association (AIOA), 

iron ore consumed; its consumption was was 116.3 million tons in 1978 and 115 

reported when such agglomerate was used million tons in 1979. The difference between 

at the furnace site (table 11). Iron ore these figures and those reported by the 

concentrate and fines used to produce sinter Bureau of Mines.in table 11 is due mainly to 

at ironmaking and steelmaking plants are different reporting procedures for sinter. 

reported in table 12 as iron ore consumed, The AIOA reports iron ore consumed in 

while consumption of agglomerates from sintering plants at iron and steel works, 

this source is included in table 11. In table while the Bureau reports the gross weight 

12, the difference in weight between iron of sinter consumed in ironmaking and steel- 

ore consumed and agglomerate produced making furnaces. The AIOA figure thus 

results from the elimination of moisture as does not include the weight of the additives 

well as the addition of materials such as_ such as flue dust, mill scale, slag, etc., that 

flue dust, mill scale, lime, and coke. are used for production of sinter and consti- 

Iron ore pellets made up 62.7% of alliron tute part of the furnace charge. The AIOA 

ore and agglomerates consumed in 1978, figure also does not.include iron ore used for 

‘and 65% in 1979. Pellets were 70% of all miscellaneous purposes, as listed in table 

agglomerates consumed in 1978 and 71% in 11. As a result, the AIOA annual data on 

1979. Sinter accounted for 26% of all iron consumption are usually 7% to 9% less 

ore and agglomerate consumption in both than those reported by the Bureau. 

STOCKS 

Stocks of iron ore and agglomerates at dian ores, and 17% other foreign ores. 

U.S. mines, docks, and consuming plants During 1978, monthend stocks of ore at 

totaling 55 million tons as of December 31, consuming plants ranged from a low of 24 

1978, were nearly 5 million tons lower than million tons in April to a high of 40 million — 

those at the end of 1977, and were only tons in November, while those at the mines 

slightly less than yearend stocks for 1979. ranged from a high of 22.4 million tons in 

Of the 42.9 million tons on hand at U.S. April to a low of 12.5 million tons in De- 
docks and consuming plants at the end of cember. In 1979, consuming plant stocks 
1978, 50% consisted of domestic ores, 23% of ranged from a low of 20 million tons in 

Canadian ores and 27% of other foreign April toa high of 39 million tons in Novem- 

ores. At yearend 1979, 44.4 million tons of ber, and mine stocks ranged from a high of 

ore was on hand at docks and plants, 26.2 million tons in April to a low of 10.7 

consisting of 65% domestic ores, 18% Cana- million tons in November.
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| : PRICES | 

Published prices for Lake Superior iron this 2-year period. The price of Canadian 
ores (delivered rail-of-vessel at lower lake Wabush iron ore pellets, f.o.b. Pointe Noire, 

| ports) increased during 1978 and 1979. Com- Quebec, in August 1978 was 52.2 cents/ltu 
pared with that of 1977, the increase a- of contained iron, an increase of about 2.2% 
mounted to 4% for natural ores and 10% for compared with the price early in 1977. The : 
pellets in 1978. In 1979, prices of natural average cif. price of Norwegian iron ore 
ores and pellets each rose about 10% over exported to Western European consumers 
those of the previous year. At yearend 1979, in 1979 was $25.50 per ton, about 5% below | 
prices for natural ores (basis 51.5% Fe, that of the previous year. Late in 1979, the 
natural) were $24.56 for Mesabi non- major Swedish producer and exporter, 
Bessemer ore and $25.00 for Old Range non- Luossavaara-Kiirunavaara AB (LKAB), 
Bessemer; prices for iron ore pellets were announced price increases of up to 30% on 
67.8 cents per long ton unit (tu). Any some iron ores under new contracts being 
increases in the cost of transporting and signed with the Federal Republic of Ger- 
handling, subsequent to an announcement many consumers. 
date of a price increase, was to be borne by The average price of Brazilian iron ore, 
the buyer. _ 65% Fe, c.i.f. North Sea ports, was reported 

The average value (f.o.b. mine or concen- to be about $23.50 per metric ton in 1978, up 
trating plant) of usable iron ore shipped slightly from 1977. Contract prices (f.o.b.) 
from domestic mines in 1979 was $32.64 per for Brazilian pellets to West European and 
long ton, compared with $28.86 in 1978 and Japanese consumers were reportedly 44 to 
$26.32 in 1977. These values were calculated 45.5 cents/Itu Fe in 1978. In 1979, price 
from producers’ statements and approxi- increases of up to 9.5% were reported. The 
mated the commercial selling price less the average f.o.b. value of Venezuelan iron ore 
cost of mine-to-market transportation. exported to the United States, as indicated 

Prices for Canadian and many other for- by data released by the Bureau of the 
eign ores increased slightly in 1978, but Census, declined from $19.27 in 1977 to 
some declines in prices were evident. Prices $17.65 in 1978. In 1979, the value had risen 

| rose on the order of 5% to 10% in 1979. to $19.20. - | 
Some larger increases were announced; Prices for foreign iron ores under most 
however, these usually applied to long-term Japanese contracts in mid-1979 indicated 
contracts under which prices had not the following ranges: For lump ore, $10.30 
changed in several. years. Generally, the to $23.50 per long ton; for fines, $14.70 to 
relatively low level of world demand and $20.50; and for pellets (excluding Canada 
large stocks of ore held by consumers tend- and Brazil), 34.50 to about 43 cents/Itu Fe. 
ed to keep price increases down during | 

TRANSPORTATION 

Iron ore shipments from U.S. ports on the in 1977. 
Great Lakes to lower lake destinations in Rail freight rates for iron ore increased 
1978 totaled 71.3 million tons, 72% more about 9% in 1978 compared with the pre- 
than in 1977. The increase reflects the vious year’s rates. Published rates in effect 
return to normal shipping operations fol- in 1978 and 1979 included the following (per 
lowing the lengthy mine strikes in 1977. In gross ton): From the Mesabi Range to 
1979, the shipments totaled 74.7 million Duluth-Superior, $3.37 and $3.74, respec- 
tons. tively; Mesabi Range to Pittsburgh district, 

Lake freight rates for iron ore prevailing $24.02 and $26.90; Black River Falls (Wis.) 
in 1978 and 1979 (per gross ton) were as to Chicago, $4.99 and $5.59; Lake Erie ports 
follows: From the head of the lakes to lower to Pittsburgh and Wheeling districts, $6.31 
lake ports, $4.80 and $5.14, respectively; and $6.81; Baltimore to Pittsburgh, $9.26 
from Marquette, Mich., to lower lake ports, and $10.00; and Winton Junction (Wyo.) to 
$3.95 and $4.23; and from Escanaba, Mich., Geneva, Utah, $4.62 and $4.91. 
to Lake Erie, $3.66 and $3.92, and to lower The trend toward use of larger ore- 
Lake Michigan ports, $2.87 and $3.07. The carrying vessels and automation of unload- 
1978 rates were about 9% higher than those ing systems continued on the U.S. Great
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. Lakes as well asin oceanbornetrade. = + Gabon, West Africa. Startup of the port is 

On the Great Lakes four new 1,000-foot planned to coincide with completion of the 

self-unloading ore. carriers were put into Trans-Gabon Railroad currently under con- 

service: In June 1978, Bethlehem Steel struction. | | 

Corp.’s Lewis Wilson Foy began service. In _ A 20-mile pipeline to convey slurry to a 

October, the George A. Stinson, a.59,000- pelletizing facility in Argentina was com- | 

gross-ton cargo carrier, owned by National pleted in 1978 and a 40-mile line was ready 

Steel Corp., began service. Early in 1979, for operation in western India in 1979. 

the Edwin H. Gott, a 61,000-ton vessel In ocean shipment of iron ore, a new 

owned by United States Steel Corp., made record for the largest single iron ore cargo 

its maiden voyage. In August, the carrier, ever shipped from North America occurred 

Indiana Harbor, operated by the American in May 1979, when 235,840 tons of ore was 

| Steamship Co., began service. The carrier loaded at the Canadian dock terminal in 

, was the eighth 1,000-foot vessel to begin Sept-Iles, Quebec. The shipment was desti- 

service on the Great Lakes since 1971. ned for discharge at the port of Rotterdam. 

Several other carriers of this type were — In the United States, relatively shallow 

either under construction or planned to channel depths continued to limit incoming 

start service in the early 1980’s. _ cargoes to about 65,000 tons. 

- During mid-May 1979, the Mv. James R. Great Lakes rates from ports on the Gulf 

Barker ofthe Interlake Steamship Co. fleet of St. Lawrence in Canada to Lake Erie 

established’ a new record for the largest ports remained at $3.01 per gross ton in 

single cargo ever carried on the Great 1978 and 1979, subject to St. Lawrence 

Lakes. A total of 61,293 gross tons of iron Seaway toll of 45 cents per net ton in the 

ore pellets was loaded at the Chicago and Montreal-Lake Ontario section. Charges of 

Northwestern Railway dock in Escanaba, $100 per lock in the Welland Canal were 

Mich. . ... paid by shipowners. The published rail 

New port facilities were completed by freight in eastern Canada, from Scheffervil- 

yearend 1978 at Superior, Wis., and Two le to Sept-Iles, was $2.98 per gross ton in 

Harbors, Minn. At Superior, Burlington- late 1979. The rail rate from Ross Bay to 

Northern. Railway raised its annual ore- Sept-Iles, which affects ore shipped by Iron 

| handling and shipping capacity to 18 mil- Ore Co. of Canada (IOC), was $2.80 per gross 

lion tons compared with about 8 million ton in late 197 9. 

tons previously, and ore storage capacity | Ocean freight rates for iron ore remained 

was increased to more than 5 million tons. low through most of 1978 but increased 

Cost of this project was reportedly $70 sharply in the latter part of the year and 

million. At Two Harbors, the Duluth, Mis- early 1979. Reported increases ranged from 

sabe & Iron Range Railway increased its ore less than 20% to over 100% above previous 

loading capacity to a reported 27 million levels, and were reportedly due to increased 

tons per year at a cost of $35 million: demand for bulk and combination bulk 

Construction on Republic Steel Corp.’s new carriers in the petroleum and grain trades. 

$20 million iron ore transfer terminal at Rates published in Metal Bulletin for in- 

Lorain, Ohio, continued on schedule. The dividual cargoes indicated the following 

facility is scheduled to be completed by the charges per ton destined for European ports 

1980 shipping season. All three of these port in late 1978 and 1979: $2.75 to $6.00 from 

developments are designed to accomodate eastern Canada; $3.00 to $6.00 from West 

1,000-foot carriers. | Africa; $2.72 to $10.90 from Brazil; $4.75 to 

Completion or improvements in the ca- $10.50 from Western Australia; and less 

pacity of foreign iron ore shipping and than $2.00 from Norway. Rates to the U.S. 

receiving ports to accomodate larger ore east coast were about $1.90 to $2.25 from 

carriers were reported. The port of Narvik eastern Canada and $4.52 to $5.30 from 

(Norway), through which most Swedish iron Brazil, while those from India to Japan 

ore exports are shipped, completed an ex- were about $6.50. Ocean freight rates from 

pansion program and can now handle carri- Canadian ports on the Gulf of St. Lawrence 

ers of up to 350,000 deadweight tons (dwt). to the US. east coast and gulf coast ports in 

The port of Saldanha Bay (the Republic of 1978-79 were $1.50 to $1.75 per gross ton, 

South Africa) was capable of loading unchanged from the 1977 rates. 

250,000-dwt carriers in 1978. A new offshore The 10-year Winter Navigation Program, 

shipping terminal capable of handling ves- conducted by the U.S. Army Corps of Engi- 

sels of up to 150,000 dwt was planned for neers, officially ended in September 1979.
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The program was divided into two parts: A versed the upper lakes all winter with the 
feasibility study to assess the economics and help of icebreaking ships, bubbler systems, 
environmental effects of navigating the ice booms, and steam devices to deice locks 
Great Lakes in winter, and a demonstration and ships. Presently, the winter navigation 
program to actually test engineering de- program is awaiting Congressional action 
vices to see if winter navigation was techni- on an amendment to the Water Resources | 
cally possible. Since 1974, during four ofthe Development Act of 1979, which would al- , 

| five winters in the test period, ships tra- low a limited extension of the program. 

7 _ | FOREIGN TRADE 

_ Lengthy labor strikes in the Canadian Liberiain 1978... : oe | 
iron ore industry affected both imports and Foreign trade worldwide was down slight- 
exports in the United States in 1978, since ly in 1978 from 1977 levels with a moderate 
about 60% of the domestic iron ore moving increase in 1979. A major factor contribut- 
in and out of the country involves Canada. ing to weak demand of iron ore was de- 
As a result, U.S. imports from Canada in creased consumption in Japan. This situa- 
1978 were down about a third compared tion led to sharply reduced imports by 
with 1977, and exports to Canada almost Japan in 1978 and consequent cutbacks in 
doubled. It appears that the strikes also production and exports by many suppliers, 
created unexpected markets for other ex- including Australia and India. World stocks 
porters and was probably responsible for of ore at producers’ and consumers’ yards 
increased exports by Brazil, Sweden, and continued high throughout 1979. Lt 

- | a ~ WORLD REVIEW , . 7 | 

_Argentina.—Construction continued in tons for Mt. Newman. Strikes among mine 
, 1978 at the Sierra Grande iron ore project and port workers for both companies in 

in Rio Negro Province. The 10-year project mid-1979 affected productivity for that year 
was completed in 1979 with termination of and offset any increase in production pro- 
the 2.5-million-ton-per-year pelletizing vided by the new concentrators. ere 
plant at Punta Colorada. Pellets were first. Also in 1979, Kaiser Steel Corp. an- | 
shipped from the new port facilities at nounced an agreement in principle to sell 
Punta Colorada in September 1979. The its interest in Hamersley Holdings Ltd. 
operating company, Hierro Patagonico de Conzinc Riotinto of Australia Ltd. (C.R.A.); 7 
Sierra Grande S.A. Minera (Hipasam), is which owns 54% of Hamersley, reportedly 
owned by the Provincial Government and _ plans to purchase Kaiser’s 28.3% share for 
the National Development Bank, with mi- US$207.5 million.  __ 
nor Swedish interests. 7 A new iron ore deposit was discovered at 
Australia.—Shipments of iron ore prod- Yandicoogina in the Pilbara region in 1979. 

ucts totaled 89 million tons in,1978 and 89.3 Probable reserves were reported to be more 
million tons in 1979. Exports totaled 73.9 than 1 billion tons, averaging 58.7% Fe 
million tons in 1978 and 77.1 million tonsin (65.2% on dry basis). CSR Ltd. announced 
1979. Shipments of iron ore products by _ that feasibility and market studies on devel- 
company were as follows (in million tons, opment of the deposit were being carried 
1978 and 1979, respectively): Mt. Newman out. | 
Mining Co. Pty. Ltd., 31.8 and 31.1; Ha- Brazil.—Exports of iron ore products in- 
mersley Iron Pty. Ltd., 30.7 and 29.6; Cliffs creased substantially in 1978 and 1979. 
Western Australia Co. (Robe River), 123 Nearly 65 million tons were exported in . 
and 13.0; Broken Hill Pty. Co. Ltd. (BHP), 1978, and 77.4 million tons in 197 9, compar- 
9.8 and 7.4; Goldsworthy Mining Ltd., 6.6 ed with 59 million tons in 1977. Total 
and 6.9; and Savage River Mines, 2.0 shipments, including those to domestic con- 
and 2.2. sumers, by largest producers, were (in mil- 

In 1979, the Hamersley and Mt. Newman lion tons, 1978 and 1979, respectively): Com- 
companies each completed construction of panhia Vale do Rio Doce (CVRD), 52.4 and 
new concentrators at properties in the Pil- an alltime high of 62.0; Mineracoes Brasilei- 
bara region of Western Australia. Annual ras Reunidas (MBR), 18.5 and 15.1; Ferteco 
production capacity will be raised by 6 Mineracao S.A., 5.9 and 6.5; S.A. Mineracgao 
million tons for Hamersley and 5 million da Trindade (SAMITRD, 5.2 and 7 .1; and
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Samarco Mineracao S.A., 3.3 and 4.3. production began in 1955. 

In 1978, MBR expanded the crushing, In 1979, Steep Rock Iron Mines Ltd. 

screening, and washing facilities and ceased mining and pelletizing operations at | 

doubled the stockpile capacity at its Aguas Atikokan, and N ational Steel Corp. of Cana- 

Claras mine near Belo Horizonte in Minas. da, Ltd., closed its facilities near Capreol. 

Gerais. Annual capacity was increased to 20 Caland Ore Co. Ltd. terminated its mining 

| million tons of lump ore and fines for sinter operations at Atikokan late in the year, 

and pellet feed. | with plans to close its pelletizing plant in 

- In 1979, the sixth iron ore pelletizing 1980. : 

plant at the port of Tubarao was completed. Chile.—Compania de Acero del Pacifico ~ 

The 3-million-ton-per-year plant is a joint (CAP) began shipping pellets in April 1978 

venture of CVRD and Instituto Nacional de from its newly constructed plant at Guaco- 

Industria (INI) of Spain. Production from Ida. The 3.5-million-ton-per-year plant 

the new plant will go primarily to foreign makes pellets from preconcentrate that is 

markets; 60% will be consumed by Empresa shipped 53 miles from the company’s Algar- 

Nacional Siderurgica S.A. (Ensidesa), a sub- robo mine. Practically the entire output of 

sidiary of INI, under a 15-year contract. pellets will be exported to Japan under a 10- | 

CVRD decided to resume its plans to yearcontract. . | 

develop the large high-grade iron ore depos- China, mainland.—In 1978 and 1979, 

its of Serra dos Carajas, which received a_ three U.S. companies were awarded con- 

setback when United States Steel Corp. tracts to develop iron ore properties in 

withdrew from the venture in 1977. CVRD mainland China. The first contract with a 

plans to raise the required capital by seek- U.S. firm for mining engineering services 

ing foreign contracts for advance payment was awarded to Kaiser Engineers Inc. for 

for future orders. development of two iron ore mines. The 

| Canada.—Shipments of iron ore products company will develop primary crushing and 

: totaled 42.3 million tons in 1978 and 58.8 transportation methods to increase produc- 

| million tons in 1979, including pellet ship- tion at the Nan Fen mine near the Korean 

ments of 22.2 and 30.7 million tons, respec- border, and will develop concentrating and 

tively. Shipments for export totaled 32.1 pelletizing facilities for the new Szechiaying 

million tons in 1978 and 46.7 million tons in mine, 300 kilometers east of Peking. 

1979, of which 60% was shipped to the United States Steel Corp. will develop an 

United States in 1978 and 48% in 1979. iron ore mine and pelletizing plant at Chi- 

Shipments by the largest producers were as_tashan in Liaoning Province; the project 

follows (in million tons, 1978 and 1979, was valued at more than $1 billion. Planned 

respectively): IOC, 17.0 and 27.4, including capacity is 17 million metric tons of pellets 

10.2 and 15.3 of pellets; Quebec Cartier and 3 million tons of concentrates annually, 

Mining Co. (QCM), 10.1 and 18.8 (all concen- which will go primarily to the country’s 

trate); and Wabush Mines, 4.3 and 5.5 (all largest steel producer, Anshan Iron and 

pellets). Steel Co. Bethlehem Steel Corp. signed an 

A 13-week strike in the first half of 1978 agreement to develop mine and pelletizing 

sharply reduced iron ore production for the facilities at Shuichang in Hopei Province. 

year, as reflected in the above statistics. All Plant capacity and overall cost of the pro- 

operations of IOC and QCM were affected, ject were not disclosed, but the value would 

as was the newly completed Sidbec-Nor- reportedly exceed $100 million. 

mines Inc. pelletizing plant. Initial produc- European Community (EC).—Commu- 

tion at the latter facility began early in 1978 nity production of iron ore continued to 

and shipments began after the strike ended decline in 1979, although the reduction in 

in mid-June. The plant is the second of two output was not nearly as sharp as in 1978 

new Sidbec-Normines pelletizing plants at when production fell 10% in France, 45% in 

, Port Cartier; plant feed is concentrate pro- the Federal Republic of Germany, and 50% 

duced at Lac Jeannine from crude ore in Luxembourg, compared with that of 1977. 

mined at Fire Lake. Six mines in France and at least one each in 

Several iron ore mining operations in the Federal Republic of Germany and 

Ontario were shut down during 1978-79. Luxembourg were closed in 1978, as plans to 

Early in 1978, Marmoraton Mining Co. Ltd., reorganize production in the iron and steel 

a subsidiary of Bethlehem Steel Corp., clos- industries, particularly in France, were put 

ed its Marmora iron ore mine where output _ into effect. Total employment in the EC iron 

of pellets totaled 10 million tons since mining industries at yearend 1978 was
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down to 9,275, 17% less than a year earlier CAP, was expected to stockpile pellets for 
and almost 45% less than at the end of 1973. Japan at its stockpile capacity of 800,000 : 
Exports of low-grade French ore to Belgium, tons. | 
Luxembourg, and the Federal Republic of Liberia.—Exports of iron ore products 
Germany declined to a total of 10 million totaled 18 million tons in 1978 and 19.6 
tons in 1979, about 10% less than in 1978, million tons in 1979. Shipments by company 
while imports of higher grade ores from were as follows (in million tons, 1978 and 
countries outside the EC continued to in- 1979, respectively): Liberian-American Swe- 
crease. Imports from outside countries to- dish Minerals Co. (Lamco), 10.6 and 10.1; 
taled 108.9 million tons in 1978 and were Bong Mining Co., 7.4 and 7.1; and National 

_ estimated at 123.8 million tons in 1979. Iron Ore Co., 2.4 in both years. Lamco | 
Brazil remained the principal supplier to suspended production of pellets in 1978; the 
the EC in 1979, with about 24% of the company’s shipments of ore increased, how- 
market, followed by Sweden (15%), Canada __ ever, resulting in a significant reduction of 
(14%), Liberia (12%), Australia (9%), the stockpiled ore at the Buchanan facilities. 

| Republic of South Africa (7%), and Maurit- Mauritania.—In 1979, Kobe Steel Ltd. of 
ania (6%). _ Japan announced an agreement with So- 

EC consumption of iron ore in 1978 to- ciété Arabe des Industries Métallurgiques 
taled 149.2 million tons with an average (Samia) of Mauritania to construct a 2- 
iron content of 53%. Consumption in 1979 _million-ton-per-year pelletizing plant at 
was estimated at 160 million tons, with the Nouadhibou. Construction was scheduled to | 
Federal Republic of Germany accounting begin in August, with completion in 1981. 
for about one-third. Pellets of 68% Fe will supply direct-reduc- 
India.—Construction continued during tion plants in Arab countries. Samia is a 

| 1978 and 1979 at the Kudremukh iron ore joint venture of the Mauritanian and | 
project in Karnataka. When completed in Kuwaiti Governments. , | 
1980, a high-grade concentrate will be trans- Mexico.—Iron ore shipments reported for 
ported via a 42-mile pipeline to a newly 1978 included 2 million tons from La Perla 
constructed terminal at the port of Manga- Minas de Fierro S.A., 1.4 million tons from 
lore. The Iranian Government, which pre- La Encinas S.A., and 1.1 million tons from 
viously had contracted to finance the Consorcio Minero Pefia Colorada §.A. In 
Kudremukh project and take 7.5 million 1979, Peta Colorada reported a 25% in- 
tons per year, terminated payments at the crease in production. Although not report- 
end of 1978 and sought to renegotiate the ed, production by Fundidora de Monterrey 
terms. The project continued with financing S.A. was probably 1.5 million tons or more 
by the Indian Government. in each year. Mexico apparently continued 

In Goa, Mandovi Pellets Ltd. began pro- tobe essentially self-sufficient in iron ore as 
duction in mid-1979. virtually no imports or exports of iron ore 
Japan.—Imports of iron ore totaled 112.8 were reported. However, published Mexican 

million tons in 1978 and 128.2 million tons iron ore statistics were too low to account 
in 1979. The major source countries conti- for apparent demand and it was likely that 
nued to be Australia, Brazil, and India. production data shown in table 20 for 1978 
Imports from Australia, which supply 45% and 1979 are about 20% too low. Mexican 
to 50% of Japan’s iron ore, were disrupted annual production capacity for iron ore 
for a 10-week period in mid-1979, owing to products was about 8.5 million tons upon 
strikes at Mt. Newman and Hamersley the completion of the expansion program at 
mines and ports in Western Australia. Con- Pefa Colorada in 1979. 
sumption of iron ore, including pellets, was Norway.—Near Mo-i-Rana, the Rana 
reported at 107.9 million dry tons in 1978, Mine Division of A/S Norsk Jernverk conti- 
and was estimated at 115.6 million dry tons nued preparations in 1979 for opencast 
in 1979. mining of the Ortfjell ore body, 9 to 16 

The Japanese Government introduced a__ kilometers north of the four open pits which 
plan in 1978 to reduce its trade surplus and now provide most of the company’s crude 
insure stable supplies of raw materials. The ore supply. Ortfjell is to become the main 
Government would provide loans to J apa- source of ore by around 1985, and about $25 
nese companies for the purchase of raw million has been spent on its development 
materials, including iron ore, that could be since 1974. Present operations produce 
stockpiled in Japan or in the country of about 1 million tons of hematite and magne- 
origin. The new pellet producer in Chile, tite concentrate per year, from 2.6 million
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tons of crude ore. Iron recovery, now about latter three mines were closed by mid-1979, 

| 70%, is expected to increase to about 85% and operations at Risberg were scheduled to 

by 1982 when installation of a Jones-type be merged with those at Grangesberg. The 

wet high-intensity magnetic separator cold-bonded-pellet plant at Grangesberg 

(WHIMS) unit at the concentrator is plan- ceased operating in 1978; shutdown of the 

ned for completion. plant, which had a capacity of 1 million tons 

South Africa, Republic of—Shipments of of pellets per year, was expected to be 

iron ore from the Sishen mine continued to permanent. | - 

increase in 1978 and 1979. In 1978, South In other developments, LKAB began con- 

‘African Iron and Steel Industrial Corp. Ltd. struction of a new pellet plant at Kirunain | 

(ISCOR) shipped 19.1 million tons, of which 1979; the plant will have a production 
12.4 million tons was exported. In 1979, 22.5 capacity of 3.5 million tons of pellets per 

| million tons was shipped, of which 15.7 year (half for blast furnace use and half for 

million tons was exported. Most of the ore  direct-reduction plants) and will replace the 

for domestic consumption went to ISCOR’s present 2-million-ton-capacity plant which 
steelworks at Pretoria, Vanderbijlpark, and was idle for most of 1979. A. de-phospho- | 

Newcastle. _ ee | rizing plant, to reduce the apatite content of 

Spain.—Cia. Andaluza di Minas. S.A. high-phosphorus ores, was also being built 
(C.A.M.) shipped a record 3.1 million tons of 4+ Kiruna. : _ 

ore in 1978 from its Marquesado mine in = J_§,8,R.—Exports of iron ore was esti- 

_ southern Spain. The increase in shipments pated at 41 million tons in 1978, of which 
‘was due to new stockpiling and loading 990 was destined for East European coun- 

facilities at the Mediterranean port of tries principally Poland, Czechoslovakia 
Almeria. The improvements are part of a 44g Hungary : > : , 

major project to expand the company’s iron Soviet output of iron ore pellets was | 

ore shipments to 45 to 5 million tons timated at 45 million tons in 1978 and 47 
annually in the early 1980’s. Approximately vas | ; . 

fn ; . . million tons in 1979. Pellet. production ca- 

two-thirds of C.A.M.’s shipments in 1978 acity is expected to be about 56.5. million 
. went to the domestic steel industry and one- p y. 8 t by th d of 1982. In th 

third was exported. Cia. Minera de Sierra Uke annuany t y re e endo 1 ted 1€ 

Menera reported shipments of 900,000 tons 1979 on 1 oad ditie val lines io a bell e mn 

of iron ore in 1978 and 1 million tons in won two additional lines to a peletizing 
1979. | } facility at Kremenchug. The combined pro- 

Sweden.—Record stocks of iron ore (near- | duction capacity of the complex is 12 mil- 

ly 15 million tons at the beginning of 1978) lion tons per year. These plants were of the 

resulted in cutbacks of production and clo- 8° ate-kiln type manufactured by Allis Chal- 

sure of some mines and plants in 1978, and ™€?S Corp. of Milwaukee, Wis. = 

the lowest output of iron ore from Sweden In Karelia, the Kostomus iron ore project 

since the mid-1960’s. Output of pellets (3 WS reportedly under construction by V/O 
million tons) was about one-third of produc- Promashimport and a consortium of Fin- 
tive capacity. By midyear, however, the nish firms. The project was expected to have 

export market for Swedish ores improved; @ production capacity of about 3 million 

exports rose to 22 million tons for the year tons per year of pellets, upon completion of 

and stocks were reduced to 10 million tons. the first stage of construction in 1982. Or- 

In 1979, export demand continued to rise; ders for four Midrex direct-reduction plants 

ore shipments increased to 30.4 million tons and a 2.5-million-ton-per-year pelletizing fa- 

including 26.3 million tons of exports; pellet cility for 1980 startup were reportedly 

output rose to an estimated 6.6 million tons; received in late 1977 by two Federal Repub- 

and stocks of ore at yearend were down to _ lic of Germany firms. The plants are being 

5.4 million tons. LKAB accounted for about constructed at the Soviet steel complex at 
94% of Swedish exports in 1979, and the Kursk. Eight additional Midrex direct- 

remainder came from mines in central Swe- reduction plants are also reportedly to be 

den operated by Svenskt Stal AB (SSAB). constructed at Kursk for startup in 1984. — 

SSAB, owned 50% by the Government, was Venezuela.—Shipments of iron ore prod- 

organized in 1978; it includes the iron mines _ ucts increased 10% in 1978 to 13.1 million 

and plants at Grangesberg and Strassa_ tons, and reached 13.5 million tons in 1979. 

(formerly operated by Gringes AB), and Approximately 5% of shipments went to the 

those at Dannemora, Risberg, Blotberget, domestic steel industry and the remainder 

Vintjarn, and Haksberg (formerly operated was exported to world markets. The United 

by Stora Kopparbergs Bergslags AB); the States received 37% of Venezuelan exports
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and the rest went to Europe and to other for modification and expansion, the high- 
Latin American countries. C.V.G. Ferro- iron-briquet (H.L.B.) plant at Puerto Ordaz 
minera Orinoco completed construction ofa reopened in 1979. Capacity of the plant is 
new pelletizing plant with a capacity of 6.5 640,000 tons per year of briquets with an 
million tons per year. After a 2-year closure iron content of 86.5%. _ | | 

TECHNOLOGY ts | 

Technological trends in the iron ore min- more demanding in obtaining pellets in 
ing industry in 1978 and 1979 continued specified size ranges. The new screening 
along the lines of increasing efficiency and techniques produce a furnace feed over 90% | 
lowering unit costs of mining and milling, in the desired size ranges and also improve 
concentration: aezitneration; and trans- the pellets’ physical properties. A double 
portation. The trend toward increasing use deck roll screen has been installed in‘ the 
of larger mining equipment such as drills, number 2 furnace line at Sidbec-Normines 
shovels, and trucks was evident worldwide. pelletizing facility at Port Cartier, Quebec, 
Rotary drills capable of drilling blastholes with excellent results. 
up to 15 inches in diameter continued to Because of shortages of natural gas and 
increase in number, and rotary drills cap- rising cost of oil, intensive research in the 
abe of ene 5 thetod ta meter blast- use of pulverized solid fuels for induration 

oles Were Deing tested in increasing num- of iron ore pellets continued. The Bureau of 
bers. Shovels with buckets a ereubievard Mines was investigating the suitability of 
capacy In in use at an f pan and load. Western subbituminous coal and lignite for 
atte sth acitios f abou t 10 n bic ards this purpose, and several iron ore producing : 
ers ia : t chon “le fe 4 FP and cles -_ companies were testing bituminous coals. : 
Fontaine dnt ee ane Ceanup United States Steel in their plant expansion : operations was evident. Trucks with haul- . . . | re . program in Minnesota included two new age capacities of 225 tons were being used at lletizing lines that can use pulverized | 

| two large Australian mining operations; pe al for fe lL. Producti £ low- P d inter- 
however, units of 85- to 100-ton capacity °° di te B ba r f ue coal, f Ow- an ‘ell t- 
were preferred at most operations because me ne j u gas also ‘bei » 1Or veativn ind 
of lower initial cost and higher operating 8 ‘Ue, was also being investiga y availability. a the Bureau in cooperation with the Depart- 

In milling and beneficiation of iron ore, ™ent of Energy (DOE) and private industry. new and/or improved methods of reducing Direct-reduction of iron ore continued to 
milling costs continued to be studied by the Stow. By yearend 1979, plants were com- | 
iron mining industry. These included the Pleted or under construction in several 
use of dry magnetic cobbing for improving Countries, including Argentina, the Federal 
the quality of iron ore prior to milling. A vepablic of Hermany ’ ease and 
dry cobbing section will be installed in the enezuela. Larger direct-reduction m es 
new plant of Reserve Mining Co. in Minne- having annual production capacities rang- 
sota which is scheduled to begin operation ing up 1 “° 1.2 en metric rons wvere 
in 1980. WHIMS for concentration of expected to be available in the early ’s. 
hematite and goethite iron ores, and low- Production of direct-reduced iron in the 
intensity magnetic separators for concen- United States continued to be limited to 
tration of magnetic iron ore continued to be three plants. However, late in 1979, the 
studied and tested by industry. The world’s operators at one of these facilities located in 
first fully automated heavy-media (HM) Portland, Oreg., announced that the plant 
plant began operations in 1979 at Mt. New- would be shut down early in 1980 because of 
man Co. Ltd.’s new beneficiation complex in high natural gas prices. Only one plant was 
Western Australia. The pant is Redigned planned for construction in the United 
or automatic startup and shutdown and States. The feasibility of erecting a coal 
operation within preset physical and pro- gasification facility incorporating an exist- 

cess constraints. pnalog loops are employed ing coal gasification process was being stud- 
or process control. ied to provide fuel for the proposed plant. 

In iron ore agglomeration, single and P | P P 
double deck roll screens are replacing the 1Physical scientist, Section of Ferrous Metals. 
conventional vibrating screens in sizing of Mineral specialist, Section of Ferrous Metals. = 
green pellet furnace feed. Blast furnace and chapter the lone ton oho OD pect weight used in this 
direct-reduction operators are becoming
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Table 3.—Crude iron ore mined in the United States, by district, State, and variety — 

(Thousand long tons and exclusive of ore containing 5% or more manganese) _ | oo . 

Number 
District and State _ : _ of | Hematite _—Limonite Magnetite quantity? 

Lo . mines . 

1978: a - | a 
Lake Superior: 

Michigan ___.-_._-_-----___i___ 6 |: Ww a W 44,749 
Minnesota __________~_.________ (24 12,082 _~ 155,624 167,706 
Wisconsin ~___+_-__-___-________ © oe _- _- 2,067 2,067 

Total reportable __-________-_____ 31. | 12,082 — oo ‘157,691  . 214,522 

- Other States: | ) ] | | 
Utah________ LL 4 Ww —_ W 4,884 
Other2.__________--~-__- ui -_-- 16 . 868 . 717 13,987 15,573 

Totalreportable__..__________._._. 2 | 868 117 ~~ s«:18,987 «19,907 
Total withheld -___._-..-2--------- sa, _- 26,106 = ©.) Le 

Grandtotal’___.____.__.______._.. | 5Bl—“(isiéi8H VB esi 197,784 284,428 

1979: — , 
Lake Superior: oe 

- Michigan ~~ ~~ > -5 5 2 ee 5 —- 48,776 
- 32,073 . -200,505 So 

Minnesota ____§_§________~_____ Le 22 - on Oo 183,803 
Wisconsin _______________ | _— __ 2,069 ~ 2,069 

‘Total reportable ________________ 28s 82078 =~ 202,574 = 284,648, 

Other States: SO Oo . 
Utah___________ ee 4. _- 3,721 3,721 
Other?._____________-_.-- 1 IT 607 1,542 15,306 = -17,455 

Total reportable _____ —---------- 21 607 1,542 19,027 21,176 

Grand total?____- ~~~ 49 82,680 «1,542 = 221,601 a 255,823 

W Withheld to avoid disclosing company proprietary data; included with “Total withheld” and “Total quantity.” 
*Data may not add to totals shown because of independent rounding. oe 
“Includes California, Colorado, Missouri; Montana, Nevada, New J ersey, New York, South Dakota, Texas, and 

Wyoming in or 8. Includes California, Colorado, Missouri, Montana, Nevada, New York, South Dakota, Texas, and 
yoming in . oo | | . 7
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Table 4.—Crude iron ore mined in the United States, by district, State, and: 
_. mining method | : 

(Thousand long tons and exclusive of ore containing 5%-or more manganese) 

vv trictandState .Ow~«‘aW.c Opn Under- ‘Total 
District and State _ pit ground ._.. .»... quantity? 

Lake Superior: a 
Michigan _________~-_~ ~~ ____ Ww W co - 44,749 
Minnesota _______-~~-----___ 167,706 a 7 167,706 
Wisconsin. ~~~ 2220 2,067 _— ~ e 2,067 

Total reportable..._.__________ = 169,778 - WW . 214,522 
| OtherStatess == | 

Utah ___ 4,334 _- —_ 4,334 
Other? _____-_~~-_- ~~ WwW . Ww . 15,578 

‘Total reportable._.___________- ABBA Ww , ~ 19,907 
Total withheld®___.....---.-_-__ 56,005 — 4BI6. oe _- 

Grand total?» 280,112. | 4316 © | - 284,428 

1979: . . oe oe i | | 
Lake Superior: . ee, 

Michigan _. WwW WwW oe. . 48,776 
. Minnesota ~~ 183,803 . _- - -. . 188,803 

Wisconsin... -..-..______ 2,069 . -_— . -..' 2,069 

Total reportable....._...----.  —<Sts—~—é«iSH BD Ww 284,648 

Other States: on ~ ~ 
Utah. LLL 3,721 _- ~ 0 8,721 
Other?__ ~~~ WwW _W. . - 19,455 

Total reportable._._________-._ 3721 Ww 21,176 
Total withheld®_____ 2222 5» 62,475 . 85755 ee __ 

Grand total!_ 2-2 “.., 252,068. 3,755 _ 255,828 

W Withheld to avoid disclosing company proprietary data; included with “Total withheld” and “Total quantity.” Bs 
1Data may not add to totals shown because of independent rounding. - ne Tees . on, 
7Includes California, Colorado, Missouri, Montana, Nevada, New Jersey,. New York, Texas, and Wyoming in 1978. 

Includes California, Colorado, Missouri, Montana, Nevada, New York, South Dakota, Texas, and Wyoming in 1979. : 
Total withheld data included with “Total quantity” for each respective district or State. Coe
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Table 5.—Crude iron ore shipped from mines in the United States, by district, 
| | State, and disposition 

(Thousand long tons and exclusive of ore containing.5% or more manganese) | SO 
Cone. . . Do i — mo i: we . —— - a . me sa, , ee, ~ 

_ Direct to - ..Tobenee. . Total a District and State ‘con- ° _ ficiating tity). Oo . ' a “sumers = «©. plants” "Quantity oo 
: 

: . : - © ‘ ‘ 1978: : . aye - 
Lake Superior: - Ss — a ad 
Michigan ~~ 7 WwW Do WwW ~f ts 44,710 _ . Minnesota _____________ __ ~ 168,492, © ~~ © 168,492 _ Wisconsin, ~~ Soe 2,108 2,108 

 Total- reportable. $2 en a 170,595 . | 215,306 

~ Other States: : - a on Lo feo 
- Utah__-_~ ~~ Ww. a W «(4,340 — Other?__ : ~~ 302 15,243 - 15,545 

. Total reportable? _-_______’_.___ - 302 . - 15,243 eee 49,885 Total withheld.__._ 2222 - = Oe DGB 47,402 Lo — 

/ Grand total? 095 a 233,240 235,191 
1979: . a - _ _ 

~ ° Lake Superior: . se oS | re 
- . “Michigan _~___2 22 (UW a Ww. ~. ,49,076 **. Minnesota ___-___ = __ . 182,537 2 oe 82,587 _ . Wisconsin. eT ' 2,047 2,047 + : 

rer etiheputeeorwesnasnts " ™ _ 

-Fotal reportable. 22 Se | re 184,584 . 233,660 
TFTETEFEEE OO ——Nm—m—=—Da0== EEE 

- Utaho_- ee Ww | WwW. 8 BT14 | | Other? ADD ~ ".  . * 16,952 : a 17,374 

__, Total reportable = = = nn. a 16,952 * -+21,088 ~ Total withheld 22222 2 808 : 51,482 _- 

‘Grand total!_ = __ means © 1,780... 258,018. +s ~ 254,748 

W Withheld to avoid disclosing company proprietary data; included with “Total withheld” and “Total quantity.” ‘Data may not-add to totals shown because ofindependent rounding, = te 
"Includes Califoria, Colorado, Missouri, Montana, Nevada, New J ersey, New York, ‘Texas, and Wyoming in. 1978. Includes California, Colorado, Missouri, Montana, N evada, New York, South Dakota, Texas, and W yoming in 1979: ~ ’Total withheld data included with “Total quantity’ for each respective district or State.
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Table 6.—Usable iron ore produced in the United States, by district, 
State, and variety 

(Thousand long tons and exclusive of ore containing 5% or more manganese) | 

a 

District and State Hematite Limonite Magnetite Total quantity’ . 

1978: . 
Lake Superior: 
Michigan _____-__-~------- - WwW _- WwW 16,752 

Minnesota _______-_-----~--- 5,497 _— 49,818 55,316 

Wisconsin ___.—-__--~-~~-~-~-~~- — _- — 660 666 

Total reportable?___________ 5,497 __ 50,478 12,727 

_ Other States: 
Utah _-____ +--+ --- Ww _- . WwW 1,982 

Other?.____________------ 608 WwW 5,487 96,898 

Total reportable?_________-_- 608 WwW 5,487 38 856 

Total withheld_________------ 9,786 _- 8,820 (*) 
eer PP 

SS 
eee 

. 

Grand total!’ ________-__--~- 15,892 Ww 64,785 381,583 

ooo TTT 

1979: 
Lake Superior: 
Michigan. _§_-§_____------~- WwW _— W 17,182 

Minnesota _______.~__------ 3,909 —_ 55,411 59,3826 

Wisconsin _____.__ _______=-- __ — 698 698 

Total reportablet_ __________-- 3,909 — 56,110 77,151 

eee 

Other States: 
Utah _________~---~-----+-+ Ww — WwW 1,618 

Other? __________-__----- 453 Ww _ 5,662 36,948 

Total reportablet________--_- 453 Ww 5,662 38,566 
Total withheld ______--------- Ww W 9,207 (44 

ne 

Grand total! ___________-- 13,904 WwW 70,978 385,716 
re 

W Withheld to avoid disclosing company proprietary data; included with “Total withheld.” . 

_1Data may not add to totals shown because of independent rounding. 

2Includes California, Colorado, Missouri, Montana, Nevada, New Jersey, New Mexico, New York, Tennessee, Texas. 

and Wyoming in 1978. Includes California, Colorado, Missouri, Montana, Nevada, New Mexico, New York, Tennessee. 

Texas, and Wyoming in 1979. oo 

3Includes byproduct ore. . . 
4Total withheld data included with “Total quantity,” for each respective district or State.
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Table 7.—Usable iron ore produced in the United States, by district, — 
State, and type of product | 

(Thousand long tons and exclusive of ore containing 5% or more manganese) 

rer 
~ Direct- Apel Con- Iron 

* tet ship- gglom- . content 
District and State ping erates trate 5 (natural, 

ore percent) 
LL LSS Re SSS SSS SUS SSS SS SSS cc ASG sh ic Schr es GS SS SSUES 

1978: 
Lake Superior: 

Michigan ___~______ WwW WwW WwW , 64 
Minnesota__________ __ 49,487 5,829 62 
Wisconsin __________ __ 660 -- 65 

Total reportable __ _ _ _ Ww 50,147 5,829 62 
Eastern States’? = = __ Ww Ww 60 
Western States? >_______ 1,758 4,402 1,855 58 
Total withheld. ________ WwW 16,726 588 _- 

Grandtotal?4#______ | W 71,276 Ww 62 

1979: | | 
_ Lake Superior: 

Michigan __________ WwW Ww WwW 64 
Minnesota________.__ — 55,292 4,028 63 
Wisconsin ____§______ __ 698 oe 65 

Total reportable _____ WwW 55,990 4,028 63 
Eastern States! ?_______ —_ Ww WwW 64 
Western States? $_______ 1,408 5,190 1,773 58 
Total withheld_________ WwW 17,014 273 _- 

Grand total? #____ Ww 78,194 Ww 63 

W Withheld to avoid disclosing company proprietary data. 
'Includes New Jersey, New York, and Tennessee in 1978. Includes New York and Tennessee in 1979. 
2Includes byproduct ore. . 
3Includes California, Colorado, Missouri, Montana, Nevada, New Mexico, South Dakota, Texas, Utah, and Wyoming in 

1978. Includes California, Colorado, Missouri, Montana, Nevada, New Mexico, South Dakota, Texas, Utah, and Wyoming 
an . 

“Data may not add to totals shown because of independent rounding.
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ee Table 9.—Usable iron ore produced in Lake Superior district, by range | 

_ (Thousand long tons and exclusive after 1905 of ore containing 5% or more manganese) 

Mar- Menom- one - Ver- 2 . Spring : Year quette inee Gogebic as on Mesabi Cuyuna 17,4) ey River Total? 

1854-1973 _______ 417,760 318,899 320,334 108,528 2,936,828 170,336 8,149 3,520 4,173,851 
1974_____§_ 8,920 2,419 __ _— 58,484 __ — 899 70,723 
197§___~§__.______ 12,443 2,331 __ _~ 51,177 __ — 784 66,735 
1976____.___-___. 14,663 2,318 —_ _— 49,764 — eee 668 67,413 
1977__ WwW Ww a __ 30,943 — —_ 690 43,952 
1978. 2 W W -_— a 55,316 — — 660 72,727 
1979._________._ © W Ww. -- | --. .. 59,820 oe ae 698 77,151 

Total? -___ _- 493,157 327,299 320,334 | 103,528 3,241,832 70,386 8,149 7,919 4,572,552 

. __W Withheld to avoid disclosing company proprietary data. _ _ 
1Data may not add to totals shown because of independent rounding. 

Table 10.—Average analyses of total tonnage’ of all grades of iron ore shipped from 
: | | the U.S. Lake Superior district 

Quantity —=—=S=*=*=<“‘“‘*‘*‘*””””:Content percent? =~O~O™~CS~SCSSSSS Year @housang ————_____Centent(pereent® 
So ae long tons) Iron ~ Phosphorus Silica . Manganese Alumina Moisture 

1974 | 72,194 60.26 0.030 6.68 0.35 0.40 3.94 
1975 ~-._ 64,174 60.91 .030 6.72 .28 39 3.53 
1976 ~~~ _-_- 64,928 61.38 029 — 6.72 - 26 48 3.20 
1977 ___ ~ 43,239 61.66 .028 6.60 .28 44 2.99 
1978-2 74,307 62.26 .025 . 6.44 at 40 2.61 
1979 __- 77,837 . 62.55 -  . 031 6.24 22 85 2.61 

| 1Railroad weight—gross tons. . 7 a | 
Iron and moisture on natural basis; phosphorus, silica, manganese, and alumina on dried basis. 

Source: American Iron Ore Association. Iron Ore, 1979, p. 92; 1978, p.92. 

Table 11.—Consumption of iron ore and agglomerates in the United States 

. (Thousand long tons and exclusive of ore containing 5% or more manganese) 

) Iron ore and Agglomerates? . 

State concentrates! Miscella- Total 
Blast Steel. Blast Steel neous" _— reportable 

Lo furnaces furnaces furnaces furnaces 

1978: | | 
Alabama, Kentucky, Texas ______ 1,663 Ww 7,489 __ W 9,152 
California, Colorado, Utah_______ 1,764 W 5,545 WwW WwW 7,310 
Ohio.and West Virginia —o eee 2,244 139 21,412 22 Ww 23,817 
Illinois, Indiana, Michigan ______ 919 oe 45,106 WwW Ww 46,024 
Maryland, New York, Pennsylvania_ 5,516 299 31,158 366 Ww 37,339 
Undistributed ______________ __ 140 — 17 938 1,155 

Totalt_ 12,106 578 110,711 465 938 124,797 

1979: 
Alabama, Kentucky, Texas ______ 725 W 8,738 WwW WwW 9,463 
California, Colorado, Utah_______ 1,585 WwW 5,964 WwW WwW 7,549 
Ohio and West Virginia _______ _ 1,492 99 21,860 Ww Ww 23,452 
Illinois, Indiana, Michigan __ ~~ _~_ 964 _— 43,531 91 WwW 44,586 
Maryland, New York, Pennsylvania_ 4,347 254 34,101 100 W 38,802 
Undistributed ______________ _- 75 __ 503 1,001 1,580 

Totalt__ = = 9,113 429 114,194 694 1,001 125,431 

W Withheld to avoid disclosing company proprietary data; included in “Undistributed.”’ 
1Not including pellets or other agglomerated products. 
2Includes 64.6 million tons of pellets produced at U.S. mines and 13.7 million tons of foreign pellets in 1978; includes 

68.2 million tons of pellets produced at U.S. mines and 13.7 million tons of foreign pellets in 1979. 
Includes iron ore consumed in production of cement and ferroalloys, and iron ore shipped for use in manufacture of 

paint, ferrites, and heavy media. 
“Data may not add to totals shown because of independent rounding.
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Table 12.—Iron ore consumed in production of agglomerates at iron and steel plants, by 
State 

ae (Thousand long tons) 

a 
1978 1979 

State Tron ore Agglomer - Iron ore Agglomer- 
consumed?! produced consumed? produced 

Alabama, Kentucky, Texas 2,233 3,072 2,829 - 3,700 California, Colorado, Utah 1,899 2,210 2,016 2,250 Ohio and West Virginia ~ 2,059 3,147 1,875 3,165 Illinois, Indiana, Michigan 5,735 10,469 2,232 9,519 Maryland, New York, Pennsylvania 9116 14,351 7,314 13,380 

Total? 21,042 32,249 19,267 | $2,013 
. 

‘Includes domestic and foreign ores. . . oe 
?Data may not add to totals shown because of independent rounding. 

Table 13.—Beneficiated iron ore shipped from oO 
mines in the United States! 

_ (Thousand long tons and exclusive of ore 

containing 5% or more manganese) OO 
a 

Proportion of 
y pene. Total -. beneficiated ear icia iron to total — 

ore ore (percent) 

1974 79,995 4.985 94.1 _— 
1975 73.951 75,695 97.7 co 
1976 74,848 76,697 97.6 

- W977 52,061 3,880 96.6 
1978 $0,875 %2,%26 97.6 
1979 4,489 86,130 98.1 8 

‘Beneficiated by further treatment than ordinary crush- a 
ing and screening. Excludes byproduct ore. 

Table 14.—Production of iron ore agglom- . 
erates’ in the United States, by type | 

‘Thousand long tons) 

Agglomerates produced 
Type enn er-remeeememmr reread 

1978 1979 
ee 

Sinter, nodules, cinder 232 397 332 407 
Pellets . 71,128 77,799 

. Total*, . 103,524 110,207 
a 

nee 

. 

1Production at mines and consuming plants. . 
2Includes 15,791,203 tons of self-fluxing sinter. 
3Includes 15,558,665 tons of self-fluxing sinter. 
‘Data may not add to totals shown because of indepen- 

dent rounding. 

Table 15.—Stocks of usable iron ore at 
mines,’ Dec. 31, by district | 

(Thousand long tons) 

——eeeeeeSeSSSSSSSSSSSSFMSE 
District 197% 1979 

eee 

Lake Superior 7,105 6,481 
Other States. D,253 4,785 

Total? 12,359 11,266 | 
eee 

1Excluding byproduct ore. 
"Data may not add to totals shown because of indepen- 

dent rounding.



454 MINERALS YEARBOOK, 1978-79 : 

Table 16.—Average value of usable iron ore! shipped from mines or 
beneficiating plants in the United States 

: (Dollars per longton) =~ 
. 

i 

District 

Type of ore —— Take OU 
Sues r Eastern Western 

en 
eee 

1978: 
Direct-shipping, hematite and magnetite__________--- WwW _- 10.75 

Concentrates, hematite and magnetite __.._____-__---- 15.11 Ww 18.12 

Concentrates, limonite__.._.._____...---------- -- _- Ww 

Agglomerates _____._._--_-_-__-------------- 30.73 -- 29.24 

1979: Le 
Direct-shipping, hematite and magnetite______~-~---- Ww —- 12.05 

Concentrates, hematite and magnetite ________~----- 15.64 Ww 20.12 

. Concentrates, limonite_ _.______.__------------ -- _- —_ 

-Agglomerates __ ___________-------~--------- 34.31 — 32.64 

W Withheld to avoid disclosing company proprietary data. 
1P,0.b. mine or plant. Excludes byproduct ore. - . | 

: Table 17.—U.S. exports of iron ore, by country 

(Thousand long tons and thousand dollars) 

1977 1978 1979 
Country FO  at NPedl 

Quantity Value Quantity | Value Quantity Value 

Canada _____.-__-------- 2,136 62,539 4,206 136,277 5,108 177,069 

France_________--------- (2) 4 ~) 5 (4) 7 

_ Germany, Federal Republic of _ —— (7) 1 1 46 2 162 

Japan ______-----------=- 1 16 __ _- . (4) 4 

Mexico _____-_-~--_--~----- (7) 3 2 42 24 914 

Norway _.—--_---~---~---- 2 24 — _- — _- 

Taiwan ________-~-------- 2 107 (7) 2 (*) 9 

United Kingdom. __~ __------ . (2) 3 (4) 31 3 197 

Other __________-------- 1 61 a) 317 11 386 

Total? ~_-.____-__--- | 2,143 62,760 4,218 136,721 5,148 178,749 

rn 

1Less than 1/2 unit. 
2Data may not add to totals shown because of independent rounding. 

Table 18.—U.S. imports for consumption of iron ore, by country 

. (Thousand long tons and thousand dollars) 

Ne 
1977 1978 1979 

Country ——_ TF OTF TT 
Quantity Value Quantity Value Quantity Value 

Australia______.___--_------ 305 §,771 264 3,935. 183 2,936 

Brazil___________-------- 2,243 53,342 3,979 96,773 3,095 81,446 

Canada_______~~--_---~---- 25,283 693,384 19,236 555,657 22,602 683,286 

Chile ___________-~---~---- 566 8,346 390 4,828 245 4,458 

India ___________-~------- () 2 __ __ 54 1,332 

Liberia __ ________~--_~---- 1,792 30,226 2,170 38,737 2,190 38,112 

Norway_ —_-_.-—_--------- — __ 302 6,567 44 561 

Peru _____.______--~---- 1,020 35,478 818 21,629 456 14,126 

South Africa, Republic of _ _———-- 249 5,325 94 2,949 106 2,001 

Sweden______.-__~-_------ 153 3,989 256 6,055 171 4,568 

Tunisia. ___.______-__----- 27 509 _- —_ -- _— 

U.S.S.R_—---------------- 86 1,125 (7) 2 _— —_ 

Venezuela ____________---- 6,179 119,076 6,083 107,392 4,563 87,613 

Other ___~____.—___-_--~-~-- (7) 11 23 515 65 2,437 

Total? _-§__§_-________- 37,905 956,584 33,616 845,039 33,776 923,426 

a 

1Less than 1/2 unit. 
2Data may not add to totals shown because of independent rounding.
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Table 19.—U.S. imports for consumption of iron ore, by customs district 

(Thousand long tons and thousand dollars) _ 

, 1977 © 1978 _ 1979 
. Customs district Oooo 

. Quantity Value Quantity Value Quantity Value 

Baltimore ________~_-__---~- 5,629 141,660 - 6,417 184,312 6,763 207,840 
Buffalo___ ~.--_-__-___~~_- 2,975 69,602 1,486 37,690 . 1,482 41,322. 
Charleston.___-_._-_--~--- 39 920 17 921 —_ __ 
Chicago. _______--_-------~- 5,910 152,635 4,200 | 107,143 §,013 _ 141,691 
Cleveland _________-_--~--- 8,724 242,332 7,156 206,507 5,367 . 185,439 
Detroit _..__.__-_-~------ 2,224 66,286 540 10,233 668 | 16,255 
Galveston __________~~--_-~ 102 3,031 a —- _— _—_- 
Houston __—__~_______--~--—- 852 22,188 797 21,728 1,075  ———s—- 35,053 
Los Angeles ___-_________~_~ 217 3,872 406 6,526 695 15,388 
Mobile _____- __-_______~_~ 3,837 82,939 3,340 69,021 4,933 130,231 
New Orleans ______.______.~ 806 17,123 1,559 32,525 856 ' 14,641 
Philadelphia__________.___ - 6,502 140,847 7,062 153,708 6,087 164,775 
Portland, Oreg _-____________ 34 596 151 2,723 - 199 3,536 
Wilmington, N.C ________~--~- 449 12,269 481 11,627 638 17,227 
Other_________--_-______ 3 284 4 376 —@) 27 

Total? $$ ________ 37,905 956,584 33,616 845,039 33,776 923,426 

1Less than 1/2 unit. 
2Data may not add to totals shown because of independent rounding. 

Table 20.—Iron ore, iron ore concentrates, and iron ore agglomerates: = 
| World production, by country . 

. (Thousand long tons) a ae 

Gross weight? Metal content? 
Country? ee, 

1976 1977 1978” 1979° 1976 1977 1978” 1979° 

North and Central America: . - 
~ Canadat____________ 56,034 54,522 42,912 560,305 35,032 34,213 26,958 37,884 

Mexico® ___________. 5,380 5,296 5,250 6,500 3,586 3,530 3,500 4,000 
United States’ ________ 79,993 55,750 81,583 585,716 49,362 34,489 50,764 558,639 

South America:. 
Argentina. _________-~ 498 1,014 985 1,200 268 535 520 . 635 
Bolivia (exports) ____—__ __ T 56 54 __ 4 85 53 
Brazil _________-__- 92,601 80,706 83,643 86,000 60,191 52,459 54,368 55,900 
Chile___________-_- 9,896 7,771 9,513 _- 6,088 4,802 5,857 a 
Colombia _______—__- 490 453 - 447 - - 470 225 208 206 220 
Peru __~_________~_~ 4,701 6,185 4,844 5,500 3,040 4,000 3,224 3,500 

E Venezuela__________- 18,390 13,467 13,385 516,000 11,401 8,349 . 8,299 9,946 
rope: 
Albania® © ___§_ 748 748 T48 790 262 ... 262 262 275 
Austria ____.___.__- 3,724 3,394 2,744 3,210 1,147 1,052 853 995 
Belgium —__________~_ 62 46 42 — 19 14 13 a 
Bulgaria. ___________ 2,279 2,234 2,414 52,067 736 696 773 661 
Czechoslovakia_ _ — — — — —— 1,874 1,963 1,991 51,996 "564 589 597 609 
Denmark ___________ 8 5 5 9 3 2 2 4 
Finland?_____~§_~§______ 1149 — 1,123 1,071 51,126 — T7156 741 700 | 5726 
France_ $$$. - 44,467 36,051 32,930 531,168 13,574 10,875 10,157 9,614 
German Democratic 

Republic?®_________ | 59 62 79 70 23 25 31 21 
Germany, Federal Republic 

of (salable) ________~_ 2,220 2,453 1,575 51,618 738 810 503 516 
Greece____________- 2,170 2,017 1,659 1,840 933 952 718 791 
Hungary ___________ 592 517 - 526 5520 141 123 123 121 
Italy#!_ = 506 471 347 5215 253 198 137 587 
Luxembourg ___——___~- 2,046 1,523 822 5626 605 458 247 188 
Norway _______.~___- 3,909 3,517 3,716 54,176 2,524 2,325 2,415 2,714 
Poland_________--_- 663 649 521 492 199 195 156 148 
Portugal?? __________ 48 62 52 54 728 27 26 28 
Romania ___________ 2,790 2,428 2,472 2,560 ™716 623 639 665 
Spain? ___§_§_________ FQ 097 8,196 8,794 9,075 4,025 4,057 4,270 4,400 
Sweden ________~__- 29,390 24,446 21,147 526,196 18,807 15,861 13,724 17,027 
US.S.R ~~ 235,383 285,980 240,874 5288,178 127,080 127,403 129,802 128,616 
United Kingdom ___ — __— 4,510 3,686 4,173 4,190 T1083 885 1,002 1,005 

AE Yugoslavia eee 4,202 4,381 4,492 54,522 1,475 1,490 1,572 1,590 
rica: 
Algeria __________~_- 72,756 3,132 3,004 3,000 71,497 1,691 1,622 1,620 
Egypt ____________- 1,223 1,387 1,433 1,475 611 693 717 740 

See footnotes at end of table.
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Table 20.—Iron ore, iron ore concentrates, and iron ore agglomerates: | 
World production, by country —Continued 

. (Thousand long tons) | 

Gross weight? Metal content? 
Country! OO eo: OO TOO 

1976 1977 1978” 1979° 1976 1977 1978” 1979° 

Africa: —Continued = . 

Kenya*®__~§__________ 20 16 20 20 ri2 reg “12 12 
Liberia_____.______~_ 18,517 17,850 18,503 20,000 *°11,500 °11,100 °11,500 12;400 
Mauritania __________ 9,491 9,639 6,824 7,900 6,135 6,217 4,231 4,900 
Morocco __ ~~~ -___ 337 434 58 6 213 277 37 4 
Rhodesia, Southern® ____ 1,870 F1,670 1,670 1,670 1,180 T1,080 1,080 1,080 

- South Africa, Republic of?4 15,416 26,063 238,824 531,067 9,634 16,289 14,890 19,417 
Swaziland__________~ 1,916 1,418 1,246 _— T1,030 851 748 __. 
Tunisia __-______.___ 487 338 334 334 7251 172 170 162 

Asia: 
China: . 

Mainland® ____- _§___ 744,300 49,200 68,900 73,800  *22,100 24,600 31,000 33,200 
Taiwan. __ __ 32 €39 __ __ 17 “18 __ 

Hong Kong__________ 36 —_ _. __ F18 __ __ _ 
India_._$_§____~______ 42,757 41,639 37,552 45,000 26,765 26,066 23,508 28,160 
Indonesia ____§________ 287 307 215 200 161 172 125 115 
Iran = 1,053 1,083 1,535 600 *643 660 — 935 365 
Japan’® 746 673 _ §87 5449 443 435 382 - 183 
Korea, North® ________ 9,350 9,550 9,850 9,850 3,740 3,840 3,940 3,940 
Korea, Republic of__ ___ _ 743 778 682 5449 416 436 382 5284 
Malaysia ____-_____- 803 325 315 300 185 198 . 192 180 
Philippines ___________ 562 _- 2 2 315 _- 1 1 
Thailand ~__._______ 25, 62 87 5101 15 37 52 61 
Turkey ___________ _ 73,548 3,415 3,512 2,950 71,845 1,776 1,826 1,625 

Oceania: 
' Australia__._______- 91,782 94,408 81,821 °87,594 157,642 59,240 52,003 55,673 

New Zealand??___ _____ 2,435 2,728 3,709 3,600 1,388 1,555 2,114 2,050 

Total _..._.._.___ 868,789 827,270 841,027 886,760 492,623 469,663 473,933 502,700 

“Estimate. Preliminary. ‘Revised. —_ 
1In addition to the countries listed, Cuba and Vietnam may produce iron ore, but definitive information on output 

ae levels, if any, is not available. . 
7Insofar as availability of sources permits, gross weight data in this table represent the nonduplicative sum of 

marketable direct shipping iron ores, iron ore concentrates, and iron ore agglomerates produced by each of the listed 
countries. Concentrates and agglomerates produced from imported iron ores have been excluded, under the assumption 
that the ore from which such materials are produced has been credited as marketable ore in the country where it was 
mined. 

3Data represent actual reported weight of contained metal or are calculated from reported metal content. Estimated 
figures are based on latest available iron ore content reported, except for the following countries from which grades are. 
U.S. Bureau of Mines estimates: Albania, Denmark, Hungary, Southern Rhodesia, mainland China, and North Korea. 

4Gross weight and metal content of shipments of usable iron ore, including byproduct ore, dry tons. “ 
5Reported figure. 
SGross weight calculated from reported iron content based on grade of 66.67% Fe. 
"Includes byproduct ore. 
§Nickeliferous iron ore. 
"Includes magnetite concentrate, pelletized iron oxide (from pyrite sinter) and roasted pyrite (purple ore). 
10Includes roasted ore,“ presumably pyrite sinter, not separable from available sources. 
11F}xcludes iron oxide pellets produced from pyrite sinter. 
12Tncludes manganiferous iron ore. 
13For cement manufacture. 
includes byproduct magnetite as follows in thousand long tons: 1976—"3,412; 1977—"4,971; 1978—3,821; 1979—not 

available. 
15V ear beginning March 21 of that stated. 
16Concentrate including concentrate derived from iron sand as follows in thousand long tons: 1976—191; 1977—124; 

1978—66; 1979—not available. 
17L_argely concentrates from magnetite-titanium sands.
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ron Oxide Pigments 
By Cynthia T. Collins! | - 

Production and trade in finished iron of iron oxide pigments are now functions of 
oxide pigments were up in 1978, owing to. the latter company. Capacity of the Colum- 
continued strong demand for pigments in bian Chemicals plant at Monmouth Junc- 
building materials, industrial coatings, and tion, N.J., was expanded by 20% in 1979. 
commercial paints. A decline in the con- Chemetron Corp., a wholly owned subsid- 
struction and automotive industries in 1979 iary of Allegheny Ludlum Industries Inc., | 
resulted in lower demand for pigments. sold its Pigments Division to BASF Wyan- 
Total U.S. production for the year increas- dotte Corp., the U.S. branch of the BASF 
ed, however, owing to the first full year of AG Group of the Federal Republic of Ger- 
production by Mobay Chemical Corp. The many. The transaction included the syn- 

_ first stage of Mobay’s new synthetic iron thetic iron oxide pigment plant at Hunting- 
oxide pigment plant at New Martinsville, ton, W. Va. In 1978 Mineral Pigments Corp. 
W. Va., was completed in the third quarter phased out production of natural iron oxide 
of 1978. Production began late in the year, pigments made from raw materials. The 
and shipments started early in 1979. The company now markets only blends made 
final stage of the 45,000-ton-per-year capaci- from purchased pigments. | 
ty plant was scheduled for completion late ‘In December 1978, the Dry Color Manu- 
in 1980. facturers’ Association established a commit- 
Early in 1979, Pfizer Inc. completed an tee of iron oxide pigment producers to 

expansion at its Easton, Pa., plant where conduct a literature search on the safety of 

production capacity for copperas red pig- iron oxide. The committee intends to issue a | 
ment was increased by 25%. Cities Service position paper for the industry and provide 
Co. formed a new subsidiary, Columbian documentation that iron oxide is not a | 

Chemicals Co., in 1979. Production and sales carcinogen. oo 

Table 1.—Salient iron oxide pigments statistics in the United States —_ 

1975 1976 1977 1978 1979 

Mine production_______________-~— short tons__ 43,335 66,848 59,233 84,796 . 87,869 
Crude pigments sold or used_____________do____ 40,154 59,636 55,953 75,967 | 74,548 

Value___________________thousands__ $1,093  °$1,626 ™$2,143 $2,799 $2,578 
Iron oxides from steel plant wastes_____short tons__ 19,252 21,403 F21,024 20,924 25,186 

Value___________________ thousands__ $1,102 $1,258 ™$1,644 $1,396 $1,703 
Finished pigments sold____________short tons__ 104,840 135,915 140,707 152,510 156,036 

Value ____...______._____~_ thousands_ _ $46,206 $64,506 $73,851 $81,830 $94,175 
Exports _____________________short tons__ 8,780 5,805 6,493 7,064 4,852 

Value ___________________thousands_ _ $2,523 $3,353 $4,065 $6,649 $7,359 
Imports for consumption __________-_short tons__ 27,979 50,102 58,694 70,549 55,377 

Value ___________________ thousands__ $9,184 $16,554 $20,596 $24,706 $24,341 

"Revised. | 
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| 
So Ce DOMESTIC PRODUCTION oS | 

| | | 

Table 2 reflects sales data compiled from Cleveland-Cliffs Iron Co. closed the Mather | 
responses by 19 companies (see table 3) to underground iron mine at Negaunee, Mich., 
the Bureau of Mines annual canvass. This on July 31, 1979. Ore from the mine and 

. represents 95% coverage of all companies associated beneficiating plants was used 
_ that produce finished natural and/or syn-' principally in pig iron production, but crude _ 

thetic iron oxide pigments from raw materi- hematite was also shipped annually for 
als. The increase in production in 1979 was. pigments. The mine was the principal do- 
due to the entrance into the domestic mar- mestic producer of crude iron oxide pig- 
ket of Mobay Chemical Corp.’s new synthet- ments for many years. 7 
ic pigment plant in West Virginia. The gain Five steel companies produced byproduct 
in 1979 production was partially offset by iron oxide from plant wastes in 1978-79. 
the loss of natural oxide production from Regenerated oxide from spent pickle liquor | 
Mineral Pigments Corp.; also, a softening of | was used principally in the manufacture of 
demand in the last. quarter of the year ferrites, and some was used for pigments in 
resulted in slight decreases in annual sales industrial coatings. About one-third of the 

for some companies. iron oxides derived from flue dust were used 
Domestic mine production of crude iron as a foundry sand additive, one-third in 

| oxide pigments is shown in table 1, and welding electrode manufacture, and one- 
producers are listed at the end of table 3. _ third in fertilizer production. © 

Table 2.—Finished iron oxide pigments sold by processors in the United States, by kind 

| ABT 
| Pigment Quantity Value Quantity Value 

(short tons) (thousands) ' (shorttons) (thousands) 

Natural: | . - 
| Black: Magnetite _________._______________ 10,707 $1,219 8,075 $906 

Brown: 
Iron oxide?_______________-_- ee 8,151 2,260 10,075 8,481 
Umbers: 

Burnt. 75 5 5,546 2,868 4495 2,665 
Raw______ 2,040 936 1,782. - 970 

Red: 
 Tronoxide?____._/_-____________--------_- 40,476 - 3,596 40,618 - $8,953 
Sienna, burnt ____._§_~§__~_____ ~~ ____ 665 416 . 647 464 

Yellow: 
- Ocher? _- Le 7,588 913 6,865 945 

Sienna, raw ~~ ____~--------------------__ TH 880 BBY 
Total natural# _____________-_-.-----_- 75,918 12,588 73,240 18,782 

Synthetic: 
Brown: Iron oxide® _______§_-____ 11,351 10,364 11,404 11,319 
Red: Iron oxides __.____________________-___ 26,433 25,267 33,344 32,540 
Yellow: Iron oxide______§_~_~____ ~~~ Le 25,916 22,725 24,550 22,651 
Other: Specialty oxides_______________-----_- 8,969 7,951 10,291 12,053 

Total synthetic? ____._.§_______________--- 72,669 66,307 79,590 78,563 
Mixtures of natural and synthetic iron oxides _________- 3,923 2,935 3,205 1,830 

Grand total*__________---_------------- 152,510 81,830 156,036 94,175 

1Includes Vandyke brown. . 
“Includes pyrite cinder. 
3Includes yellow iron oxide. 
*Data may not add to totals shown because of independent rounding. 
5Includes synthetic black iron oxide.
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Table 3.—Producers of iron oxide pigments in the United States in 1978-79 

Producer Mailing address Plant location Y | 
Finished pigments: 

. po . BASF Wyandotte Corp _________ 100 Cherry Hill Rd. Wyandotte, Mich.; = Parsippany, N.J. 07054 . ‘Huntington, W. Va. Blue Ridge Tale Co.,Inc________ _ Box 39 Henry, Va. : | - Henry, Va. 24102 | Oo Chemalloy Co.,Inc_...__._______. Box 350 Bryn Mawr, Pa. 
Bryn Mawr, Pa. 19101 a a Fatt Cities Service Co., Columbian Div. Box 300 St. Louis, Mo.; Monmouth __ (Became Columbian Chemicals Co. Tulsa, Okla. 74102 Junction, N.J.; Trenton, m . - . . . vas . Combustion Engineering, Inc., 901 East 8th Ave. Camden, N.J. CE Minerals Div. King of Prussia, Pa. 19406 DCS Color & Supply Co.,Inc____ _ _ 1050 East Bay St. Milwaukee, Wis. 

. Milwaukee, Wis. 53207 . . E. I. du Pont de Nemours Pigments Dept. Newark, N.J. & Co., Inc. Wilmington, Del. 19898 7 Co Ferro Corp., Ottawa Chemical 700 North Wheeling St. Toledo, Ohio. 8 = Div. - Toledo, Ohio 48605 — Foote MineralCo _____ Route 100 Exton, Pa. Po 
Exton, Pa. 19341 nS a Hoover Color Corp____________ Box 218 . Hiwassee, Va. a . Hiwassee, Va. 24347 

Mineral Pigments Corp. 7011 Muirkirk Rd. Beltsville, Md. oo Discontinued iron oxide production Beltsville, Md. 20705 . 

Mobay Chemical Corp. ________ _ _ Penn Lincoln Parkway West New Martinsville, W. Va. a. Pittsburgh, Pa. 15205 _ : New Riverside OchreCo _______ __ Box 387 Cartersville, Ga. 
Cartersville, Ga. 30120 

Pfizer Inc., Minerals, Pigments 235 East 42d St. Emeryville, Calif.; East . & Metals Div.. - -. New York, N.Y. 10017 | St. Louis: fll; Easton, Pa.) .. - Prince ManufacturingCo _______ 700 Lehigh St. - Quincy, Il; 
Bowmanstown, Pa. 18030 - Bowmanstown, Pa. Reichard-Coulston Inc _________ 15 East 26th St. Bethlehem, Pa. : New York, N.Y.10010 

George B. Smith Chemical 1 Center St. Maple Park, Ill. Works, Inc. Maple Park, Ill. 60151 
St. Joe Minerals Corp..________ _ 7733 Forsyth Blvd. Sullivan, Mo. _ Clayton, Mo. 63105 
Solomon Grinding Service _______ Box 1766 Springfield, Il. — Springfield, Ill. 62705 
Sterling Drug, Inc., Hilton- 2235 Langdon Farm Rd. Cincinnati, Ohio. Davis Chemicals Div. Cincinnati, Ohio 45237 Crude pigments: | . 

. Cleveland-Cliffs Iron Co., 1460 Union Commerce Bldg. Negaunee, Mich. Mather Mine & Pioneer Plant Cleveland, Ohio 44115 (Closed July 31, 1979). 
Hoover ColorCorp____________ ‘Box 218 Hiwassee, Va. 7 Hiwassee, Va. 24347 
St. Joe Minerals Corp. 7733 Forsyth Blvd. Sullivan, Mo. Pea Ridge Mine Clayton, Mo. 63105 
New Riverside OchreCo _____ Box 387 Cartersville, Ga. | : Cartersville, Ga. 30120 | eee 

| CONSUMPTION AND USES 7 

Demand for iron oxide pigments in indus- golds, and pinks.* A strong market for trial coatings and building materials was furniture in 1978 led to continued demand strong in 1978 and continued to hold up in for sienna and Some transparent oxides the first half of 1979. However, demand for used in wood stains, but this market declin- pigments in those end uses declined in the ed slightly in the last half of 1979. Use of latter half of the year, reflecting the down- yellow iron oxide in highway marking turn in the automotive and construction paints increased in some States where lead industries. Demand for the pigments from chromate pigments have been banned. trade sales paints increased in 1978 and As shown in table 4, high-purity iron continued strong in 1979. This was due oxides were also consumed in a variety of partly to the continued popularity of colors other applications. They were used for their derived from iron oxides; deep browns, reds, magnetic properties in the manufacture of russets, and muted golds and tans were permanent magnets, ferrites for electronic popular shades for exterior paints.? Trends components, magnetic ink, and coatings for in interior house paints included a renewed recording tape. Iron oxide pigments were interest in the neutral beige and tan Shades, also used as colorants in the manufacture of along with continued popularity of yellows, _ plastics, rubber, paper, textiles, glass, and
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ceramics; as a trace element in cattle feed industrial catalyst; and as an ingredient in | 

and coloring for pet food and fertilizer; asa fluxes used in the production of welding | 

hot-strength binder in foundry sands; as an rods and electrodes. | | 

| able 4.—Percent of iron oxide consumption, by end use 

. - a All Natural ‘Synthetic. 

. - End use . ironoxides © ironoxides —__ iron oxides 

- | oo 1978 1979 1978 1979 1978 1979 

Coatings (industrial finishes, trade sales paints, varnishes, lac- a 

. quers)_.___. _-_---_------------------------ 
84.0 38.0 24.0 26.0 44.0 48.0 

Construction materials (cement, mortar, preformed concrete, 7 a 

~ roofing granules) ____ ___--------------------- 205 21.0 240 230 170 180 

Ferrites and other magnetic and electronic applications_ ____-_ 18.0 11.0 12.0 10.0 14.0 11.0 

Colorants for plastics, rubber, paper, textiles, glass, ceramics___ 7.0 10.0 20 7.0 11.5 - 12.0 

| Industrial chemicals (such as catalysts) _ - - ------------- 85 70 70 £60 95 90 

Animal feed and fertilizers ____.------------------ 90 © 80. 180 17.0 1.0 1.0 

_ ‘Foundry sands____-_-_----------------------- 5.0 4.0 11.0 9.0 _- _- 

Other (including cosmetics and jeweler’s rouge)-__--------____ 3.0 1.0 2.0 2.0 3.0 1.0 

‘Total _-------------------------------- 100.0 1000 1000 100.0 100.0 100.0 

| _ , PRICES | 

_ Prices increased in September 1978 for round of price increases occurred in October 

most natural and synthetic iron oxides. The and November 1979 when synthetic browns 

price of micaceous iron oxide jumped 15 and yellows as well as Vandyke brown and 

cents per pound, but other increases ranged ocher were raised again. Synthetic black 

from 1 cent per pound for synthetic red and _ iron oxide, unchanged since 1977, rose by 

Vandyke brown to 5 cents per pound for more than 10 cents per pound. 

metallic and synthetic browns. Another | | 

Table 5.—Prices quoted on finished iron oxide pigments, per pound, bulk shipments 

, | : December 31, 1978 December 31, 1979 
Pigment pe erteecietnnce Snn e 

, Low High Low High 

Black: 
Synthetic —— --—~--~---7 == 27207777777 $0.3100 $0.3825 $0.4300 $0.4900 

icaceouSs ________----------------------- 
5500 — .5500 _- 

Brown: 
| 

Ground iron ore______---------------------- 
.1000 .1300 .1000 .1300 

Metallic... =§ 5 5 5 5 5 5 +--+ - - --- ------------ .1550 .1850 1550 .1850 

Pure, synthetic _____-----~------------------ 4700 .5000 .5000 5250 

Sienna, Italian, burnt ____-------------------- 3400 4850 3400 4850 

Umber, Turkish, burnt_____ -------------------- 2600 .2900 .2600 .2900 

Vandyke brown __ ___-------------------~---- 2725 8025 3450 -- 

Red: 
Domestic primers ____ __---------------------- .2025 .2325 .2025 .2329 

Pure, synthetic ________-------------------- 4350 4650 4350 4650 

Spanish__________----------------------- 
__ 2625 .2625 _- 

Yellow: 
Synthetic. ________-_--------------------- 

4250 .4350 4750 4800 

Ocher, domestic __ __ ____-------------------- 1275 __ .1450 -- 

Source: American Paint Journal.
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| : FOREIGN TRADE 

In January 1978, the Tariff Schedules of “other” category was reduced. The data for 
the United States (TSUSA) were revised to 1979 are thought to be reasonably accurate. 
show import breakdowns of synthetic iron The reduction in imports from the Feder- 
oxides by color. The new categories are al Republic of Germany in 1979, shown in 
reflected in table 7 for 1978 and 1979. table 8, was due largely to the onset of 
However, it is believed that some importsin domestic production by Mobay Chemical 
the early months of 1978 were improperly Corp. Previously, the company’s sales of 
classified in the “other” category because of synthetic iron oxide were imports from 
unfamiliarity with the new breakdowns. As Mobay’s parent company, Bayer AG. The 
classifications became more accurate, the drop in imports from Canada in 1979 may | 

| Table 6.—U.S. exports of iron oxides and hydroxides, by country 
i 

| 1978 1979 
. Pigment grade Other grade Pigment grade Other grade 

Destination Quan- Value Quan- Value Quan- Value Quan- Value 
tity (th tity (thou- tity (thou- tity (thou- 
(short ‘ds) (short ds) - (short ds) (short ds) 
tons) “2% tons) san tons) san: tons) san 

Argentina _.____________ 6 $34 74 $212 18 $25 7 $8 
Australia. $$ 154 207 114.808 272 337 329 799 
Belgium-Luxembourg _______ 45 67 19 20. — 19 103 39 43 
Brazil _-_______________ 175 289 140 263 238 388 64 137 
Canada ________________ 3,365 (1,548 1,932 1,163 1,756 1,696 4,050 2,214 
Colombia ________________ 37 39 73 179. AL 48 12 11 
Costa Rica _____ 5 -______ . 3 3 13 6 6 5 14 9 
Denmark_______________ 55 123. 31 53 46 189 3 2 
Dominican Republic _____—_ ~~ 2 2 19 22... 9 11 7 7 
Ecuador_—_—~____-_-~_-~- 9 12 9 19 24 36 15 36 
Egypt _________________ _- __ __ __ 21 7 _ __ 
EI Salvador______.________ 5 11 __ __ 1 5 1 2 
Finland ___§_$___________~- 43 27 __ __ 62 51 2 6 
France ________________ 119 163 107 194 74 144 342 887 
Germany, Federal Republic of _ — AT 52 398 1,058 41 63 364 889 
Guatemala_____________- 11 15 5 4 14 15 —_ _— 
Hong Kong___.__________ 368 386 18 22 72 78 29 45 
India _________________ 8 19 22 47 1 5 12 28 
Indonesia_ _____________~ 25 65 23 72 39 118 _. _. 
Tran ____~_ __ __ __ __ __ __ 23 13 
Israel ~.-__- -- 5 ee 15 6 2 1 (*) 1 __ — 
Italy 582 881 65 127 289 681 218 411 
Jamaica_______________~ 8 11 __ - 8 22 __ — 
Japan _______§_____-____ 196 526 788 1,655 206 646 1,431 3,136 
Korea, Republic of __.______~— 169 303 213 585 402 624 183 461 
Liberia _________________ 18 14 __ __ 15 14 __. __ 
Mexico ____._-_.»_/»_/_-_-- 179 94 329 603 69 89 379 551 
Netherlands ____________-_ 49 108 1,498 1,907 73 159 4,028 2,857 
New Zealand_____________ 18 13 (1) 2 9 12 2 3 
Pakistan _______________ —_ __ __ — __ __ 15 116 
Philippines. ___§_.________~- 18 21 __ __ 38 36 _— _— 
Poland _________-__~___~- 10 45 —_ _- _- —_ 3 14 
Portugal _______________ (3) 1 60 200 4 7 5 22 
Seychelles ________.____~- _— _- _— —_ __ _— 12 26 
Singapore._____________- 24 23 150 230 26 45 17 56 
South Africa, Republic of _____ 31 36 (4) 5 16 31 1 3 
Spain _____---.-------- 11 18 2 6 36 45 ) 1 
Sweden ________~_~_-___- 7 19 14 15 39 139 7 9 
Switzerland ____________-_ 5 7 24 48 1 2 4 27 
Taiwan ________________ 188 71 19 24 105 185 302 233 
Thailand ____§___________ —_ —_ __ _— 7 6 18 21 
United Kingdom __________ 813 1,048 664  —-1,590 505 994 585 1,337 
USS.R ~~ e __ __ 407 750 _ __ __ __ 
Venezuela _____________- 208 286 31 40 206 227 89 68 
Yugoslavia______________ _- _- 14 24 _— _- _- _- 
Other _________________ 43 61 21 50 48 60 19 21 

Total? ____________ 7,064 6,649 7,298 11,505 4,852 7,359 12,691 14,508 

‘!Less than 1/2 unit. 
2Data may not add to totals shown because of independent rounding. 

Source: U.S. Bureau of the Census.
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Table 7.—U.S. imports for consumption of selected iron oxide pigments 

| 1978 1979 
Pigment OG Quantity Value Quantity Value_ 

SO oo, (short tons) (thousands) — (short tons) ' (thousands) 

Natural: SO a a - . | 7 oe 
Crude: - ee a 

Siennas___§_§___~§ ~~~ 612 .. $176 - - 287 ss. $183 
Umbers_____.___________________ 7,970 608 6,831 615 
Other ._______~_~__~_____ 100 54 74 168 

Total! _________--_---___-_-___ 8,683 | 839. 7191 916 

Finished: : 
Ochers _____. ~>_- 2 (?) 3 2 

— - Siennas__ Le 184 61 178 —_ 77 
-Umbers_________________________ | 1,898 856 136 2) 
Vandyke brown_________§___________ 951 282 798 259 
 Other_-_-2 1,324 256 1,350 > 802 

— ‘Totall -- 3,853 956. 3,064 = 882 
Synthetic: : | | a 

Black _--_-_-_-__________-____ 16,671 1,979 9,439 1,975 
5 9,876 5,248 8,148 4,469 
Yellow. =~ 9,361 | 5,981 12,143 8,513 

| Other?________________ eee 22,104 9,703 15,390 7,587 

Total! 99 58,013 22,912 . 45,121 ° 22,543 

- Grand total? ___-§__-._-__________ 70,549 24,706 55,377 24,341 

1Data may not add to totals shown because of independent rounding. | coe 
2Less than 1/2 unit. | . . _ . 
3Includes synthetic brown oxides, transparent oxides, and magnetic, and precursor oxides. . tee 

‘Source: US. Bureau of the Census. : . a cote 

Table 8.—U.S. imports for consumption of iron oxide and iron hydroxide pigments, 
| by country _ | 

Natural ne Synthetic 

1978 1979 1978 1979 

Country Quan- Value 248" = value 4AM Value «= AM — Value 
tity (thou- tity (thou- tity (thou- tity (thou- (short ds) (short ds) (short ds) (short ds) 
tons) %4” tons) san tons) Sancs’ tons) %@” 

Austria.» 5 59 =. $81—t—“(<it«é‘ézzd‘l8 $70 _ —_— __ ee 
Belgium-Luxembourg ______ eo 21 7 118 $52 252  . $120 
Brazil____-____________ on __ __ __ _. 20 4 
Canada_______________ 48. 10 24 10 24,377 3,403 16,614 3,383 
Cyprus _______________ 8,827 735 7,268 731 5 3 LL = 
France _______~________ (2) 1 (4) 2 28 76 15 25 
Germany, Federal Republic of _ 876 243 794 art 27,674 16,736 — 22,122 14,882 

ndla ~~~ ~~ _ _-— . -— ~— -— _— 

Italy... -_-__-__e 481 172 405 190 _ __ @) 2 
Japan__________ 44 46 AT 141 2,786 - 1,328 3,059 2,792 
Mexico _______________ __ __ Bee 994 | 367 ~~ 1,261 524 
Netherlands____________ 122 57 ) 1 242 79 830 224 
South Africa, Republic of _ __ _ — 2 1 | __ __ __ —- 
Spain ________________ 1,179 191 1176 217 12 - 4 56 26 
United Kingdom _________ 889 304 380 152. «1,779 862 891 560 
Other________________ 11 4 __ __ _ __ 1 1 

Total? = =e 12,536 1,794 ~—«:10,256 «1,798 58,018 22,912 45,121 29,548 
a ee eS 

1Less than 1/2 unit. 
*Data may not add to totals shown because of independent rounding. 

Source: U.S. Bureau of the Census. - 

be due to the fact that their prices were mestic and Foreign Commodities Exported 
increased to domestic levels early in the from the United States, January 1, 1978, 
year. Imports from Canada are primarily exports shown in table 6 as “other grade” 
byproduct iron oxides from regenerated include synthetic iron hydroxide, iron oxide 

steel plant pickle liquor. for catalysts, synthetic iron oxides (except 

According to the Bureau of the Census pigment grade), and jeweler’s rouge. 
Schedule B, Statistical Classification of Do-
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a WORLD REVIEW 3 ~-| So 

' Table 9, showing mine production of natu- incomplete; therefore, no total for world ral iron oxide pigments by country, was mine production is shown. Data for foreign adapted from table 1 in Bureau of Mines production of synthetic iron oxides were Information Circular 8813.4 Data for the also incomplete. : centrally planned economy countries were | 

. Table 9.—Natural iron oxide pigments: World mine production, by country : | 
(Short tons) 

| Country | 1976 _ 1977 1978? | 1979° 
Argentina ---- === 192 —-_-2980 244 225 Australia__________ rr rttrr 1,130 68 “55 55 Austria __— 

11,714 10,808 11,640 11,000 © Brazil ___-~__-___ rrr 6,566 7,308 ©7,400 7,700 Burma —________ 
679 254 508 440 Canada —_____ rr oe __ __ 3,000 

Chile —__-___ 8 7,651 8,979 6,132 6,600 Cyprus _________ rt 11,201 13,776 14,000 13,000 Egypt ---_-_____ rr 3,590 35 270 110 France _-______ 8 rrr 12,152 ®12,000 ©12,000 14,000 Germany, Federal Republicoff.___-_= = Hee 25,177 | 29,124 23,672 27,500 
India -~—_ rr 101,471 83,704 80,722 82,700 Tran? ~- 3-5-2 5,057 3,858 2,200 1,100 Italy” 

2,200 1,900 1,500 " 1,100 Morocco. ________ 7D TTT Tre 1B 39 30 30 Pakistan’ = 
17,411 15,774 5,150 1,100 Baraguay ~~ __ 

ee 132 182 165 110 
Portugal sede tele 

AA '' 68 °70 65 
South Africa, Republicof ______ ~ eee 2,658 2,392 2,411 . 2,400 

pain: 
Ocher -___-_-__- 

9,902 13,630 ©13,500 13,200 Red iron oxide___________ 
29,929 39,971 26,500 27,500 

United States ~ +355 - ee 66,848 59,233 84,796 _ _ 87,869 
Estimate. Preliminary. . | . | ‘Includes Vandyke brown. | - ee *Iranian calendar year (March 21 to March 20), beginning in year stated. 

| | , TECHNOLOGY : | 
The use of iron oxides for coloring is often developed for use in the manufacture of determined by the other characteristics. explosives where they may enable law en- they possess. Because of the nontoxic na-_ forcement officials to determine illegal ture of the oxides, they are used in plastics, users. The ferrites act as magnetic tags in paper, glass, and ceramics processed into the explosives by identification of the tem- food ‘containers. Ceramic glazes were stud- perature at which they lose their magnet- ied in an effort to determine the extent to ism. Up to 3,000 different magnetic codes which the release of silicon and boron in the may be produced by rearrangement of the glaze was a function of the coloring oxide proportions of iron, zinc, and nickel in the additives. The results indicated that iron ferrites, which results in different Curie oxide pigments affect silicon and boron points.” leaching only slightly; their effect was Sintering of the powdered oxides is a much less than that of chromium oxide. necessary process in the manufacture of The divalent iron content of ferrites is ferrites; therefore, the study of oxides dur- important in determining their magnetic ing sintering is valuable in understanding properties; therefore, an accurate method is their behavior. Research was reported in needed for the determination of the amount which the agglomeration of iron oxides of divalent iron present in large quantities during low-temperature sintering was stud- of trivalent iron. A method was reported ied. Submicrometer-size magnetic powders that determined the amount of divalent were monitored for surface area variations iron with a high degree of accuracy inmany during sintering in vacuum and in air at samples of NiZnCo and MnZn ferritess different temperatures. In the low-tem- Ferrites in small particles have been perature ranges studied (77 3°K, 793°K, and
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° : 73, | —-. Talks on Dis rsants, Color Trends, Open Chicago 

843°K), it was shown that the OXxida- — gociety’s 1979-1980 Season. V. 64, No. 16, Oct. 8, 1979, p. 11. 

tion rates of the magnetite in air altered lly: J. L Ws and C. iz Collins. Iron Oxide Pigments 

. . : dn o Parts). Part 2. Natural lron xide Pigments— 

the agglomerating time, while no phase Location, Production, and Geological Description. Bu- 

changes were detected in vacuum-sintered Mines IC 8813, 1980, 79 pp. 

ders.2 5Buldini, P. L. Influence of Coloring Oxides in the 

powders. . Release of Silicon and Boron From Ceramic Glazes. Ceram. 

—_— 
Bull., v. 57, No. 4, April 1978, pp. 430-431. 

. eas . 6Gallagher, P. K. A Coulometric Analysis of Iron (ID in 

!Mineral specialist, Section of Ferrous Metals Ferrites Using Chiorine. Ceram. Bull., v. 57, No. 6, June 
American Paint & Coatings Journal. Rich Colors in 76-518 

u 1978, pp. 5 . 

Nature Hues Lead 1978 Preferred List. V. 62, No. 47, May 7Chemical & Engineering News. Magnetic Tags for 

1, 1978, pp. 49-50. Explosives Developed. V. 58, No. 3, Jan. 21, 1980, p. 26. 

- 3American Paint & Coatings Journal. Color Likes Be- 8Kramer, C. M., and R. M. German. Low-Temperature 

coming More Conservative. V. 63, No. 8, Sept. 4, 1978, pp. Sintering of Iron Oxides. J. Am. Ceram. Soc., v. 61, No. 7-8, 

49-50. 
July-August 1978, pp. 340-342.



~ By D.H. Desy* | 

In 1978-79, a world oversupply of steel tons? of raw steel in 1978, an improvement prevailed, contributing to the continuation over 1977 production, but 9% less than the of the generally depressed condition of the record 150.8 million tons produced in 1973. world steel industry. Several countries of In 197 9, raw steel production fell slightly the European Communities (EC) restruc- below that of 197 8. 
tured their steel industries with govern- Domestic prices increased by an average 
ment aid, and the EC anticrisis plan was of about 15% in 197 8 and 11% in 1979. 
continued. Expansion of the steel industry Imports of major iron and steel products 
in developing countries continued at a slow- were at a record high of 22.0 million tons in 
er rate than previously planned. China 1978, but dropped to 18.4 million tons in 
mainland announced major expansion 1979. Exports remained at about 3 million plans for its steel industry. tons. a 

| The United States produced 137.0 million : 

| Table 1.—Salient iron and steel statistics _ : 
(Thousand short tons, unless otherwise stated) 

. 1975 1976 1977 1978 1979 I 
United States: 

Pig iron: 
Production __-_____________ 79,721 86,848 81,494 87,690 © 86,975 Shipments__.__.________ 79,240 86,693 82,392 88,543 87,781 Annual average composite price, per ton ___ $187.07 $187.67 $189.57 $198.31 $203.00 Exports ___________-_ 60 58 51 51 105 Imports for consumption__________ 478 415 373 655 476 D8 lle Steel:! . 
Production of raw steel: 

, Carbon _______________ 100,360 112,008 108,130 116,916 116,226 Stainlees___________ 1,111 1,684 1,862 1,954 2,107 Allotheralloy_.__________ 15,171. 14,308 15,341 18,161 18,008 OE 1G 1OL 18,008 
Total ~~---~----- ee 116,642 128,000 125,333 137,031 136,341 Capability utilization (percent)?________ _ 16.2 80.9 78.4 86.8 87.8 Net shipments of steel / 

mill products _________________ | 79,957 89,447 91,147 97,935 100,262 Finished steel annual average composite price, 
cents per pound____________ _- 13.102 14.213 15.577 17.957 19.984 Exports of major iron and steel products®______ 3,975 3,671 3,098 3,274 3,403 Imports of major iron and steel products®_____ _ 12,488 15,038 19,930 22,027 18,428 World production: 

Pig iron ~~~ 2 528,298 541,177 587,698 P558,352 581,696 Raw steel (ingots and castings)____________ 710,106 = 742,061 ~=—-°789,163 =» 783,415 °813. 927 
“Estimate. Preliminary. ‘Revised. 
American Iron and Steel institute (AISD. 
*Defined by AISI as the capability to produce raw steel for a full order book based on the current availability of raw materials, fuels, and supplies, and of the industry's coke, iron, steelmaking, rolling and finishing facilities, recognizing current environmental and safety regulations. 
3U.S. Bureau of the Census. Figures for 1978 and 1979 not strictly comparable to those of previous years. 

Legislation and Government Pro- were instituted in mid-1976 were continued grams.—Import quotas on specialty steel through 1979, and were to be eliminated by (stainless steel and alloy tool steels) which February 13, 1980. In 1978, as part of a 
465
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comprehensive program for the steel indus- ing pig iron to the United States received 

try, the Government instituted a ‘system of government subsidies. The case was re- 

trigger prices-below which imports of steel ferred to the USS. International Trade Com- 

products would automatically trigger an mission for a determination of whether the 

antidumping investigation. The system be- domestic industry was injured by these 

came effective.on February 21, 1978, but imports. . a 

imports for which the prices had. been set by Workers who were laid off from the steel — 

contract before the trigger price system industry as.a result of import competition 

went into effect were exempt until after were certified as eligible to apply for trade 

April 30, 1978. Trigger prices were based on adjustment assistance by the Department of 

the production costs of Japanese steel pro- Labor. About 109,900 workers were certified 

ducers, and included transportation. and eligible from the beginning of the program 

other importation charges. Trigger prices in 1975 through December 31, 1979. 

were revised each quarter, and were admin- The Department of the Treasury reduced 

istered by the Department of the Treasury the minimum depreciation time for steel 

through 1979 and were to be. administered industry plant and equipment from 14.1/2 

_by the Department of the Commerce begin- to 12 years, and for iron and steel foundries 

ningin 1980. = - - from 14 1/2 to 11 years, effective for proper- 

Under another part of the. program for ty placed in service on or after. August 17, 

the steel industry, the Economic Develop- 1979. ce | ae 

ment Administration (EDA) of the Depart- The Environmental Protection Agency 

ment. of Commerce, set aside $100 million, (EPA) issued a regulation® limiting the 

which could be used to guarantee loans of opacity of stack.emissions from basic. oxy- 

up. to $550 million to -medium-size steel gen furnaces to 10% except that an opacity 

companies for modernization, including in- of up to 20% would be permissible once 

stallation of pollution control equipment. during each steelmaking cycle. The regula- 

- Under this program, EDA granted loan tion became effective April 13, 1978, and 

guarantees totaling approximately $370 applied to furnaces constructed or modified. 

million to six steel companies through 1979. after June 11, 1973. Opacity is a measure of 

In 1979 the Department of the Treasury particulate emissions. — | Dots 

determined that 16 Brazilian firms export- , a ; - 

| | DOMESTIC PRODUCTION | | a 

Steel production and shipments in the Two new blast furnaces went into oper- 

first quarter of 1978 were adversely affected ation during 1978. Bethlehem Steel Corp.’s 

by a coal miners’ strike and severe winter “L” furnace at the Sparrow’s Point, Md., 

weather. However, improved weather and plant, which began producing iron in Nov- 

termination of the strike in March 1978 ember 1978, is the largest blast furnace in 

prevented the first quarter totals from fall- the Western Hemisphere. It has a hearth 

ing as low as expected. Deliveries of steel diameter of 44.5 feet and a rated daily 

-were hampered in the fourth quarter of capacity of 8,000 tons of hot metal. It is 

1978 by a strike of the Fraternal Associa- expected to replace four older furnaces. The 

tion of Steel Haulers, which lasted for 71 new blast furnace at United States Steel 

days and ended on January 18, 1979. Corp.’s Fairfield, Ala., works, with a hearth 

In spite of these disruptions, steel produc- diameter of 32 feet and a rated capacity of 

tion and shipments increased in 1978 over 5,000 tons per day, became operational in 

those of 1977. The industry produced 9.3% December 1978. Both furnaces utilize con- 

more raw steel and shipped 7.5% more  veyor belt feed, have bell-less tops, and are 

finished steel in 1978 than it did in 1977. In computer controlled. In 1978, new coke oven 

1979, raw steel production and shipments of facilities came into operation at United 

finished steel were little changed from States Steel’s Fairfield, Ala., plant and at 

those of 1978. Heavy snow and low tempera- Inland Steel Co.’s Indiana Harbor Works. 

tures in January. 1979 disrupted steel pro. The Fairfield plant, which consists of 57 

duction and deliveries primarily in the ovens, 6.1 meters high with a total annual 

Chicago area. Steel deliveries were affected capacity of 900,000 tons, started operation 

by a 10-day general Teamsters’ Union strike in October. Inland’s No. 11 coke oven bat- 

that began on April 1, 1979, and acontinua-_ tery began operation in September 1978 and 

tion of the strike by the Teamster-affiliated consists of 69 ovens, 6 meters high, with a 

steel haulers that lasted through the month total annual capacity of 875,000 tons. It will 

of April. provide coke for a new large blast furnace
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due to begin operation in 1980. Kaiser Steel Amboy, N.J., a subsidiary of Co-Steel Inter- 
Corp., at its Fontana, Calif., plant, in 1978 national, Whitby; Ontario, Canada, and the 
rebuilt its 45 oven “E” battery and restart- newly reorganized John ‘A. Roebling Steel 
ed its No. 1 blast furnace, which had been Co. (Jarsco) at Roebling, N.J. Also, planned 
banked for 1 1/2 years. - 7 or under construction were minimills at 

Lykes Corp. and LTV Corp. merged in Carnegie, Pa.; Sandusky, Ohio; Calvert City, 
1978 to form one steel company from their Ky.; Monroe, Mich.; Laplace, La.; and River- 
respective divisions, Youngstown Sheet and __ side, Utah; and expansion of -capacity at 
Tube Co. and Jones & Laughlin Steel Corp. several existing mills. Tennessee Forging 
Jones & Laughlin, the surviving company, Steel Corp. reopened its mills at Harriman, 
became the third largest steel company in Tenn., and N ewport, Ark., in 1978. — 
the United States. _ Be oe In 1979, the U.S. Army Corp of Engineers 

Republic Steel Corp. completed the first issued an environmental impact report that 
full year of operation of its two 225-ton would permit United States Steel.Corp. to 
bottom-blown basic-oxygen-process (Q-BOP) | begin construction of a large’ greenfield 
furnaces at its South Chicago works in 1978. steel plant at Conneaut, Ohio, on Lake Erie. 
Also in 1978, a third 200-ton: Q-BOP went However, the company announced that it: | 
into operation at the Fairfield, Ala., works had no plans to proceed with construction 
of United States Steel Corp. and a third at that time. Under the terms of the permit, 
300-ton basic oxygen furnace began oper- construction. must ‘begin by December 1983 
ation at the Burns Harbor, Ind., plant of and be completed by December 1989. : 
Bethlehem Steel Corp., raising the steel- In 1978, United States Steel Corp. closed 
making capacity of that plant to 5.3 million its Central Furnaces Plant in Cleveland, 
tons per year, _ Ohio, and its coking operation in Duluth, | 
The world’s widest continuous slab caster, Minn. Interlake Inc. shut. down its blast | 

installed in 1977 at. National Steel Corp.’s’ furnaces at Toledo, Ohio. | | 
Great Lakes Steel Division, Ecorse, Mich., ‘In 1979, Jones & Laughlin Steel Corp. : 
completed its second: year of operation in indefinitely shut down a blast furnace anda | 
1979. It is capable of casting a slab 104 blooming mill at its Indiana Harbor Works, 
inches wide by 12 inches thick. | "and also shut down a blast furnace, four 

: Kaiser Steel Corp., Fontana, Calif., com- open hearth furnaces, and a blooming mill 
pleted its modernization program with the at its works in Youngstown, Ohio. 
installation of two 210-ton basic oxygen _ United States Steel Corp. announced that 
furnaces, a hot metal desulfurization unit,a it would close 14 steel-related facilities and 
continuous slab caster, computer monitor- 3 cement plants at the end of 1979 and in | 
ing, and pollution control equipment. Jones 1980. The closings would affect 13,000 em- : 
& Laughlin Steel Corp. began operation of ployees, reduce steel capacity by 3% to 35 
two 350-ton capacity electric furnaces at million tons per year, and cause losses to 
its Pittsburgh, Pa., works, replacing the the corporation estimated at $400 to $600 
blast furnace and basic open hearth fur- million. Included in the closings are the 
naces, which ceased operation in June 1979. integrated steel plant at Youngstown, 

A new, 110-inch sheared plate mill went Ohio; several wire and wire-product plants; 
into operation at the Burns Harbor Plant of the plate mills at Fairfield, Ala. and 
Bethlehem Steel Corp. in the first half of Homestead, Pa.; a railroad wheel and axle 
1978. The expansion of the rail millatCF & plant at McKees Rocks, Pa.; three steel- I Steel Corp., Pueblo, Colo., was completed fabrication plants; two container-man- 
in 1979 and will increase railmaking capaci- ufacturing plants; the plant at Torrance, 
ty at that plant to 550,000 tons per year. Calif.; and the rod mill at Pittsburg, Calif. 

On March 27, 1979, Wheeling-Pittsburgh Minimills that shut down include Pacific 
Steel Corp. broke ground for the construc- States Steel Corp., Union City, Calif., in 
tion of a rail mill complex, the first such 197 8; and New Jersey Steel and Structural 
facility to be built in the United States in 50 Corp., Sayreville, N.J. and Yale Steel Corp., 
years. Construction began in 1979 for instal- Wallingford, Conn., in 1979. | 
lation of two 200-ton electric-arc furnaces at Oregon Steel Mills Division of Gilmore 
the Warren, Ohio, plant of Republic Steel Steel Corp., Portland, Oreg., announced 
Corp. that its Midrex-process direct-reduction 

Minimills that began operation in 1979 plant would be shut down early in 1980, 
included Raritan River Steel Co., at Perth citing the increased cost of natural gas from
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Canada used in the process. The steel mill feet of natural gas; 4.7 billion cubic feet of 

will continue operations using only scrap as__ coke oven gas; 563 million gallons of oil; 101 

the ferrous raw material. million gallons of tar, pitch, and miscella- 

Materials Used in Ironmaking.—Mater- neous fuels; 128,000 tons of bituminous coal; 

ials used in ironmaking are shown in tables and 8,000 tons of anthracite in 1978. In 

3 and 6. Domestic pellets charged to blast 1979, the materials consumed in the blast 

furnaces totaled 72.2 million tons in 1978 furnace through tuyere injection consisted 

and 76.1 million tons in 1979, and sinter of 30.2 billion cubic feet of natural gas; 6.3 

charged was 35.8 million tons in'1978 and billion cubic feet of coke oven gas; 608 | 

35.9 million tons in 1979. Pellets and other million gallons of oil; 110 million gallons of 

agglomerates from foreign sources amount- tar, pitch, and miscellaneous fuels; and 

ed to 159 million tons in 1978 and:16.3 97,000 tons of bituminous coal. os 

million tons in 1979. In 1978, a total of 23.6 Materials Used in Steelmaking.—In addi- 

million tons of iron ore was consumed by _ tion to the materials shown in tables 8 and 

agglomerating plants at or near blast fur- 9, steelmaking furnaces according to AISI 

naces in producing 36.1 million tons of consumed 0.7 million tons of fluorspar, 1:3 

| agglomerates. In 1979, the figures were 21.6 million tons of limestone, 8.3 million tons of 

million tons and 35.9 million tons, respec- lime, and 1.2 million tons of other fluxes in 

tively. Other materials consumed by ag- 1978. Consumption was 0.6 million tons of 

glomerating plants in 1978 were 4.1 million _fluorspar, 1.3 million tons of limestone, 8.2 © 

: tons of mill scale, 2.3 million tons of flue million tons of lime, and 1.2 million tons of 

dust, 2.9 million tons of slag, 2.0 million other fluxes in 1979. Oxygen consumption 

tons of coke breeze, 137,000 tons of anthra- in steelmaking totaled 203.7 billion cubic 

cite and 9.0 million tons of fluxes. In 1979 feet in 1978 and 202.4 billion cubic feet in 

4.3 million tons of mill scale,°2.3 million 1979. a , 

tons of flue dust, 2.9 million tons of slag, 1.9 Metalliferous materials consumed in do- 

million tons of coke breeze, 130,000 tons of mestic steel furnaces in 1978, per ton of raw | 

anthracite, and 9.1 million tons of fluxes _ steel produced, averaged 1,220 pounds of pig 

were consumed by agglomerating plants. iron, 1,027 pounds of scrap, 25 pounds of 

Blast furnace oxygen consumption in  ferroalloys, and 17 pounds of ore and ag- 

1979 totaled 35.1 billion cubic feet, compar- glomerates. In 1979, 1,202 pounds of pig — 

ed with 35.6 billion cubic feet in 1978, iron, 1,032 pounds of scrap, 25 pounds of 

according to the American Iron and Steel _ ferroalloys, and 18 pounds of ore and ag- 

Institute (AISI). Blast furnaces, through glomerates were consumed per ton of steel 

tuyere injection, consumed 14.6 billion cubic produced. | 

PRICES _ 

Because of increased costs of materials steels. Most producers raised prices of stain- 

and labor, steel producers raised prices on less steel bars and wire by 4% effective 

most carbon and alloy steel products by April 3, 1978. In June and July, prices of 

5.5% in February and March 1978 and_ stainless steel sheet and strip, including 

another 1.1% on April 1, 1978. Between type 409, which is used in automobile cata- 

July and October 1978, another increase lytic converters, were raised by 4.5% to 5%. 

averaging about 3% went into effect. On Citing industrywide discounting, Allegheny 

January 1, 1979, and on July 1, 1979, prices Ludlum Industries Inc. reduced list prices of 

increased again by about 3%. Other price stainless steel plate by 15%, effective July 

increases on specific products occurred dur- 12, 1978. During October 1978, prices of 

ing 1979. The annual average finished-steel stainless steel bars, wire, and plate increas- 

composite price as reported in Iron Age ed 4% to 6%. 

increased 15% from 1977 to 1978 and 11% Stainless steel price increases averaged 

from 1978 to 1979. 8% to 9% during 1979. In addition, during 

Stainless steel prices varied considerably 1978 and 1979, some producers added sur- 

throughout 1978. On January 1, major steel charges on molybdenum-containing alloy 

producers lowered prices of four grades of and stainless steels because of an increase 

flat-rolled stainless steel by 5%. In March, _ in the price of molybdenum. 

Allegheny Ludlum Industries Inc. first Iron Age reported that the composite 

announced, then withdrew, a $9.00 per ton finished-steel price rose from 16.048 cents 

energy surcharge on certain specialty per pound at the beginning of 1978 to 18.719
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_ cents per pound at yearend, and in 1979 it according to Iron Age, rose from $191.75 per rose from 19.549 to 20.547 cents per pound ton to $203.00 per ton in June 197 8, where it at yearend. The composite price for pigiron, remained through 1979. | 

: FOREIGN TRADE | | 

In 1978, the value of imports of majoriron the Treasury determined that imports from and steel products was $7.66 billion com- Poland and China (Taiwan) were sold at less pared with exports valued at $2.29 billion, than fair value. The USS. International resulting in an unfavorable balance of trade Trade Commission later determined that of $5.37 billion. In 1979, imports totaled U.S. industry was being injured by imports $7.82 billion compared with exports valued of plate from China (Taiwan), but not from at $2.82 billion, resulting in an unfavorable Poland. Other antidumping actions, not un- balance of trade of $5.00 billion. | _ der TPM, included action against five Japa- Between 1978 and 1979, the proportion of nese integrated steel producers with regard : imports of steel mill products from Japan to imports of carbon steel plate, which increased from 30.7% to 36.2%, while those resulted in a final determination in 1978 of from the EC decreased from 35.3% to dumping by the Department of the Trea- 30.9%. The actual magnitude of imports _ sury. In response to a request by the Depart- decreased from 1978 to 1979 in both cases, ment of the Treasury, all other major as did total imports. pending dumping petitions in 1978 were In 1978, accelerated antidumping action withdrawn by the steel companies that had was taken under the trigger price mecha- filed them until the effects of the trigger nism (TPM) on imports of carbon steel plate _ price mechanism could be determined. An from Empresa Nacional Siderargica SA antidumping petition filed in 1978 on im- (Ensidesa) of Spain, Stahlexport of Poland, ported pig iron from Brazil continued and China Steel Corp. of China (Taiwan). through 1979. As a result of a dumping Action against Ensidesa was later dropped determination on steel fasteners, tariffs : : because only two shipments were below the were raised to 15% for a period of 3 years. trigger price. In 1979, the Department of _ - a a 

a - WORLD REVIEW | a 

A continuing world oversupply of steel reduced iron with 938% metallization and : during 1978-79, mainly as a result of 1.6% carbon content. The three electric arc changes in the pattern of world steel pro- furnaces each have a 65 megavolt ampere duction in the past 2 decades, caused sever- (Mva) transformer and operate on a mix- al of the EC countries to reorganize their ture of 70% direct-reduced iron and 30% steel industries with Government aid. The scrap. Water-cooled panels have been in- EC anticrisis (Davignon) plan was conti- stalled on the furnaces. The continuously nued through the period. Developing coun- cast billets are transferred to another part tries continued to expand their steel indus- of the plant where they are rolled into a tries, but generally at a slower rate than variety of products including wire rod, mer- previously. China mainland began an ambi- chant bars, and reinforcing bars. tious expansion program, but later reduced Belgium.—As a result of the crisis in the its immediate goals. Belgian steel industry, the Government Argentina.—Industria Argentina de Ace- announced in 1978 a plan for the restruc- ros 8.A. (Acindar), at Villa Constitucién, 150 turing of the industry, including a regroup- miles northwest of Buenos Aires, completed ing of companies and plants; refinancing, a major expansion project in 1978 and it was including government part-ownership of approaching its annual design capacity of major companies; and reduction of employ- 660,000 tons of billets by the end of 1979. ment by layoffs and early retirement. The plant consists of a Midrex Series 400 A total of approximately 6,000 wage and direct-reduction module, three 110-ton elec- salary employees would be laid off, and tric arc furnaces, and two six-strand contin- employment further reduced by early re- uous billet casters. The Midrex unit, which tirement, at age 55 and above. A N ational started up in August 1978, utilizes a mix- Commission for Planning and Control ture of approximately 60% pellets and 30% (CNPC) was created, consisting of members lump ore from Brazil to produce direct- from government, the steel companies, and
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the unions. The commission would define Stelco continued with construction of its 

investment priorities and levels, determine greenfield complex at Nanticoke, Ontario, 

the means of restructuring the industry, on Lake Erie. The first phase, started in 

provide for common raw material pur- 1974, was scheduled for completion in mid- 

chases, and promote productivity. Plans for 1980. 

the restructuring were proceeding through Dominion Foundries and Steel Ltd. (Do- 

1979. : fasco) began operation in 1978 of its No. 2 

- Brazil—The Stage Ill expansion pro- basic oxygen furnace (BOF) shop, its No. 6 

grams continued at the three major Govern- coke-oven battery, and eight new soaking 

sent controlled, integrated steel com- Pils at Hamilton, Ontario. The BOF shop, 

panies, Companhia Siderargica Nacional. with one 250-ton vessel, has a capacity of 1 

(CSN), Companhia Siderargica. Paulista | million tons per year. The coke-oven battery 

| (COSIPA), and Usinas Siderargica de Minas. consists of 35 ovens and has a capacity of 

Gerais SA (Usiminas). Construction began 460,000 tons per year, and the new soaking 

in 1978 at the Companhia Siderargica de Pit mall ane Jota! ingot-heating capac- 

Tubardo (CST), located at Vitoria, Espirito . 1 . a 

Santo, which is also the site of the major. The Algoma Steel Corp., Ltd., Sault Ste. 

iron ore port facility and pelletizing com- Marie, Ontario, rebuilt its No. 9 coke-oven 

plex of Companhia Vale do Rio Doce battery, which became operational in Nov- | 

| Per). Completion is scheduled for 1982. ember 19TH A Ree continuous slab caster 

The company was formed in 1976 by a was completed = 1979. t at Sidbec-D 

consortium consisting of Societa Finanziar- Ltd. e ox ontrec Projec bee. bec-Mosco, 

ia Siderargica (Finsider) of Italy, the Kawa- |) te a wi h on fall curs Que » Was come 

saki Steel Corp. of Japan, and Siderargica A b wt athe ation of a ond con 80. 

| Brasileira, S.A. (Siderbrds) of Brazil, to— da jen r. . Ki oO eA, te No. 2 Mid - 

roduce semifinished steel for finishing by ay demonstra ion run at’ 0. 4 Nharex 

the three partners. Brazil’s share would be direct-reduction unit in 1978. During the 

the three Pane GOSIPA. Initial capacity Tun the unit opera althou annual rate of 

| was to be 3.3 million tons per year of slabs. aay bso 00 t year, woe it was rated 

As a raul of the expansion of these and" IPSCO, the largest pipe producer in Cana 
wr ; ae da, continued with the expansion of its 

panies, steelmaking. capacity in tne ae rolling mill at Regina, Saskatchewan, by 

mere von expected to 1978 to 19 7 milli 3 one-third to about 825,000 tons of capacity 

million tons per year In 1 ont th ion per year.:The company announced plans in 

| tons Per yea teal industry operated at 1979 to increase melting capacity from 

over 90% capacity for most of 1978 and oO to Set bo, Ltd, of Whitby, 

we. Canada» introduced to benchmark ate Ontario, planned to double its steelmaking 

system, and began monitoring stee! 1mpo capacity to 880,000 tons per year, with the 

in February 1978. Steel imported at prices addition of one 150-ton electric arc furnace, 

below the benchmark prices was subject tO 4 continuous billet caster, a reheating fur- 

an accelerated dumping investigation. Im- nace and an additional bar mill. The project 

ports continued to be monitored during js due for completion by the autumn of 1980. 

1979. — Sydney Steel Corp. (SYSCO) of Sydney, 

In December 1978, Foothills Pipelines Nova Scotia, made some plant improve- 

(Yukon) Ltd. announced that The Steel ments during 1978, but because of con- 

Company of Canada, Ltd. (Stelco) and Inter- tinuing heavy financial losses, the firm 

provincial Steel and Pipe Corporation, Ltd. announced that it would cut production by 

(IPSCO), had been chosen to supply about 1 25% to 30% effective November 1, 1979. 

million tons of 56-inch-diameter arctic- Various rationalization plans were being 

grade pipe for the Canadian portion of the studied during 1979 because of the continu- 

Alaska Highway 606 Pec project Steel ing need to replace obsolete facilities. 

n June li, , the Canadian Stee Tree Island Steel Co., Ltd. (TISCO), 

Industry Research Association (CSIRA) was announced plans in 1978 to construct a wire 

founded to provide a medium for a joint rod mill in Richmond, British Columbia. It 

approach to research problems by the Cana-__ tentatively planned to receive about 200,000 

dian steel industry. tons per year of billets from SYSCO as feed
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for the mill for a 10-year period starting in The EC drafted a set of rules under which 1980, and to supply wire rod to TISCO’s member states could grant aid to their steel plants in Carson, Calif., and Vancouver, industries, if that aid would be used for British Columbia. : | modernization and restructuring of the in- The provincial Government of Nova Sco- dustry without increasing its capacity. The tia announced in 1978 that it was terminat- rules were finally accepted by the member | ing the Cansteel Corp. project, begun in countries in December 1979. a 1975 to investigate the potential for a steel In 1978, the EC issued a draft report of plant at Gabarouse Bay, Cape Breton Is- revised forecasts for the steel industry in land, Nova Scotia, to produce 2.5 million 1980, 1985, and 1990. The report indicated , tons per year of semifinished steel. that production potential for raw steel in a China, mainland.—In 197 8, mainland 1980 would be between 221 and 232 million | China announced plans for a major expan-__ tons, whereas the average trend production’ | sion of its steel industry, including the would be 152 million tons, for a rate of expansion and upgrading of seven or eight utilization of 65.5% to 68.8%. Projected existing plants and building of two or three production for 1985 and 1990 under assum- new ones, to raise its raw steel production to ed high activity’ conditions were placed at 66 million tons per year in 1985. In 1979the 174 and 191 million tons, respectively. At an Chinese Government indicated that these assumed rate of 85%, this would require:a plans were overly ambitious, and it appear- capacity of 205 million tons in 1985 and 225. ed that the new goal would probably be million tons in 1990, which is no greater | about 50 million tons per year. One project than 1978 Capacity. _ ee oe likely to be deferred was the 10-million-ton- France.—In -1978, the French Govern- per-year plant planned for Chidong in He- ment announced a financial rescue plan for | bei Province. However, a preliminary con- the steel industry, under which the Govern- tract was signed with Nippon Steel Corp., ment would assume a major portion of the _ and ground was broken in December 1979 industry’s debt burden and acquire a con- i for a new plant at Baoshan, near Shanghai. trolling interest in the three major inte- ! The initial capacity of 3.3 million tons per grated steel companies, two of which were year was expected to be attained by the end to be merged. By 1978, the industry had : of 1982, and this was expected to be doubled accumulated debts of $9.0 billion. In moves by the end of 1984. _ to rationalize the industry, 21,000 workers Japan remained the major exporter of were to be laid off by the end of 1980 in. iron and steel to China mainland; in 1978, addition to the 16,000 already laid off. The exports amounted to 6.2 million tons and in capacity of the industry would be reduced 1979, 4.9 million tons. and stabilized at 25 million tons per year by _European Communities (EC).—The steel 1985. The announcement of layoffs had : industry of the EC rémained in the de- triggered strikes and demonstrations but an pressed condition that began in 1975, and agreement was reached that provided for the industry operated well below capacity early retirement and bonuses for workers in 1978-79. The anticrisis (Davignon) plan who left voluntarily. oo. was extended through 1978-79, including Germany, Federal Republic of.—During compulsory minimum prices on some prod- 1978-79, the steel industry began a gradual ucts and voluntary guidance prices on oth- recovery from the depressed condition of ers, to apply within the KC, as well as base 1977. A considerable part of the improve- prices applying to imports from outside the ment was attributed to EC activities design- EC. Also included were recommended pro- ed to stablilize steel prices and reduce non- duction tonnages for member countries. Bi- EC imports. Production was somewhat re- lateral trade agreements establishing quo- duced by a 6-week strike between N ovember _ tas and import prices were negotiated with 1978 and January 1979. | 15 countries in 1978 and extended to 18 Two steel companies in the Saarland countries in 1979. were acquired by a Belgian firm, which was Individual EC members continued efforts to restructure them with financial aid from to reduce excess steelmaking capacity by the Federal and Saarland Governments. closing obsolete plants and reducing the Capacity was to be cut by 14% and the work work force. Retraining and relocation of the force cut by 50% for a loss of approximately affected employees was carried out through 9,000 jobs through 1983. It was planned to funding by the EC and the individual establish other industries in the area to nations. provide jobs for members affected by the
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layoffs. | | Mexico.—A holding company, Siderar- 

Italy.—The Government-controlled inte. gica Mexicana (Sidermex) was set up to 

grated steel industry continued to experi- manage and coordinate the three gov- 

ence unsatisfactory profitability and capaci- ernment-controlled steel companies, Altos — 

ty utilization during 1978-79. Restructuring Hornos de México S.A. (AHMSA), Fundido- 

of the industry was being studied by the ra Monterrey S.A., and Siderargica Lazaro 

Government with the aim of reducing over- Cardenas-Las Truchas S.A. (SICARTSA). » 

capacity and underproductivity. Since most The Mexican Department of Resources 

| of the Italian steel industry is modern and and Industrial Development announced a 3- 

| : well located, no plant closings were antici- year plan for expansion of the steel indus- 

: pated. Reduction in employment was ex- try. The private sector was to add 1.1 

pected to occur by attrition rather than by million tons to its annual capacity, and 

layoffs. In 1978 a group of electric furnace Sidermex was to add 2.8 million tons, divid- 

steel producers, including most of the small ed among the three constituent companies 

producers in the Brescia area (the “Brescia- as follows: AHMSA, 1.0 million tons; 

ni”); as well as some of the larger producers, SICARTSA, 1.4 million tons; and Fundidora 

formed an association known as the Ufficio Monterrey, 0.4 million tons. 

Controllo Raggruppamento Ordini (UCRO). Spain.—Funds were made available by 

The purpose of the association was to co. the Government for the purchase of shares 

ordinate sales to the EC and administer the in Altos Hornos de Mediterraneo (AHM) by 

minimum pricing requirements of the Da- the Government holding company, Instituto 

vignon plan, and to locate new sales outlets Nacional de la Industria (IND. United 

in the EC and other countries. _ States Steel Corp. withdrew and wrote off 

Japan.—The number of operating blast its 15% interest in AHM. The company is 

furnaces declined from 46 out of a total of 66 expected to be 100% nationalized in 4 years. 

at the beginning of 1978 to 43 out of 67 at Government funds were also made avail- 

| the beginning of 1979; ‘consequently, pig able for aid to the other two Spanish inte- 

iron production declined 8.5% to 86.6 mil- grated steel companies. — 

lion tons in 1978. In 1979, four large fur- Sweden.—The steel industry began a re- 

naces were started, and at the same time, covery at the end: of 1978 that continued 

four smaller furnaces were shut down, so. into 1979. Raw steel production continued a 

that pig iron production increased 6.7% to steady increase of about 9% per year from 

92.4 million tons in 1979. Raw steel produc- the low tonnage of 1977. The large invento- 

tion declined slightly. in 1978 to 112.6 mil- ries of finished steel that had previously 

lion tons but increased to 123.2 million tons prevented any increase in steel production — 

in 1979, the highest-since 1974. The percent- were being reduced to normal levels, per- 

| age of electric-furnace steel increased from mitting the price levels to rise. 

19.1% of the total in 1977 to 21.9% in 1978 In 1978, a merger was completed between 

and 23.6% in 1979. A record 29.1 million the three largest nonspecialty steel produc- 

tons of steel was made by the electric- ers, Norbottens Jarnverk AB (NJA), Ox- 

furnace process in 1979. The industry was elésunds J Hrnverk, (formerly a part of 

operating at about 7 0% capacity during Granges, AB), and the Domnarvet steel- 

1978-79. 
works (formerly of Stora Kopparbergs | 

Apparent consumption of steel increased Bergslags AB) to form the state-owned 

55.5% to 73.5 million tons (raw steel equiva- Svenskt Stal AB. 

lent) in 1978 and 16.6% to 85.7 million tons Mergers also occurred in the specialty 

in 1979. Capital investment declined by steel industry. Uddeholms AB and Granges 

about 25% in 1978 compared with that of Nyby AB merged their stainless steel divi- 

1977, and remained about the same in 1979. sions to form a new company in which 

About 13% of the total was for antipollution Uddeholms would hold 90% of the capital 

equipment. Exports of steel declined 9.8% stock and Granges Nyby the balance. 

in 1978 to 34.8 million tons, but remained Uddeholms AB also reached an agreement 

about the same in 1979. Exports to the with Sandvik AB to coordinate their strip- 

United States decreased by 20.3% to 6.7 rolling facilities and a merger occurred 

million tons in 1978 but then increased between Fagersta AB and Sandvik AB. 

2.4% to 6.8 million tons in 1979. Exports to United Kingdom.—The British Steel 

mainland China increased 24% to 6.2 mil- Corp. (BSC) continued to close plants and 

lion tons in 1978 but decreased 20.7% to 4.9 facilities and reduce employment and pro- 

million tons in 1979. duction during 1978-79. Most of the plants
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scheduled to be shut down were obsolete; at and 4% spring steel. The entire output will 
the same time, some of the corporation’s be continuously cast on four four-strand 
most modern facilities came into produc- casters designed and provided by the 
tion. The Redcar works in the Teeside U.S.S.R. Production is expected to start in 
Division began operation of new sinter and 1982. 
pellet plants, coke ovens, and the largest Venezuela.—The Plan IV expansion pro- 
blast furnace in the country, which has a gram of the Government-controlled Corpo- 
capacity of 10,000 ton per day. | racion Venezolana de Guyana-Sidertrgica 

BSC sustained a loss of $603 million inthe del Orinco CA (CVG-SIDOR) continued with 
fiscal year April 1, 1978, through March 31, the starting of a 7.3-million-ton, two-strand 
1979, compared with a loss of $824 million pelletizing plant in 1978. The plant is in- 
in the previous fiscal year. Losses for the tended to provide raw material for the three 
first half of fiscal year 1979-80 amounted to series 400 Midrex direct-reduction units 
about $318 million. At the end of 1979, the that began operation in 1979, as well as 

BSC announced further plant closures and three Hojalata y Lamina (HyL) process 
reduction of the steelmaking work force by units under construction. Two electric fur- 
one-third to 100,000 employees. Steel- nace shops are included in the expansion 
making capacity was to be reduced to 16.5 plans. One shop consists of six 220-ton 
million tons per year. furnaces with three two-strand slab casters. 

U.S.S.R.—Fried. Krupp GmbH, of the The other shop consists of four 165-ton 
Federal Republic of Germany received a furnaces with three six-strand billet casters. 

contract in March 1979 to build an electric Also started in 1979 were a bar mill with 
furnace facility at the steel complex be- 750,000-ton capacity and a wire-rod mill 
ing erected in Stary Oskol, near Kursk, with 450,000-ton capacity. 
U.S.S.R. The raw materials for the plant Enabling legislation was passed in 1978 
will consist of 65% direct-reduced iron and for the Zulia coal and steel projects to be | 
35% scrap. The direct-reduced iron will be built near Maracaibo. Financing would be 
produced at the pelletizing and direct- provided partly by the Government and 
reduction plants being built by two other partly from private sources, with the Gov- 
West German firms, Salzgitter, AG, and ernment holding 51% of equity. The first 
Korf Engineering GmbH, which are ex- stage of the steel project was planned to 
pected to begin production in 1980. The begin operations in 1984 with an initial 
equipment will consist of four 150-ton capacity of 1.1 million tons of finished steel 
Krupp ultrahigh-power electric arc fur- per year, rising to 5 million tons per year by 
naces with water-cooled panels and 90 Mva the late 1990’s. The Zulia coal mines would 
transformers. The total capacity of 1.6 mil- supply 4 million tons per year of coal for the 
lion tons will consist of 25% ball- and roller- steelworks after 1980. The total cost of the 
bearing steel, 48% alloy structural steel, - two projects was put at about $3,400 mil- 
14% unalloyed structural steel, 8% skelp lion. 

TECHNOLOGY > : 

Research has been conducted in recent same as in the blast furnace process, the 

years on several novel methods of iron- energy costs are lower because low-cost coal 
making or steelmaking. One of these isthe is used instead of metallurgical coke. The 
ELRED process,‘ developed in Sweden by process is said to be suitable for use with 
Stora Kopparbergs Bergslags AB and ASEA _high-phosphorus ores. 
AB. The process consists of a two-stage Various processes involving a plasma arc 
reduction of iron ore by coal to molten pig are also being studied. In one version, de- 
iron, which can then be refined to steel by veloped jointly by workers in the Ger- 
conventional methods. In the first stage, a man Democratic Republic (GDR) and the 
mixture of finely powdered coal and fine U.S.S.R., one or more plasmatrons are in- 
iron ore concentrates is reacted in a pres- troduced through the sidewalls of a furnace 
surized fluidized bed to produce a partly similar in shape to a conventional arc 
metallized product containing excess car- furnace, and the plasma, consisting of ioniz- 
bon. The prereduced material, together ed argon gas at very high temperatures, is 
with fluxes, is finally reduced in a direct- used to melt scrap. A hearth electrode 

current-arc furnace to produce pig iron. completes the circuit. A 30-ton furnace of 
Although the total energy used is about the this type is employed in Freitag, GDR, to
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produce primarily high alloy steels and eliminate this problem. In these steels, a 
other special alloys.® - oe hard, strong (martensite) phase is dispersed 

An experimental plasma-arc process is ina matrix of a soft, ductile phase (ferrite) 
being developed in England, which employs _ by a special heat treatment. In addition to 
a precessing plasma gun in the roof of the improved strength, these steels have 
furnace with an anode in the hearth. Iron good formability owing to a high strain- 
ore concentrates and powdered coal are hardening rate and a low yield-to-tensile 
injected into the plasma, and slag and metal strength ratio.®® — | 
are produced.® ; | re So 

In the Krupp experimental submerged- 1Supervisory physical scientist, Section of Ferrous Met- 
oe . 7 ss als. 

Inj ection process, coal and OXY. Ben, inj ected 2Tons in this chapter refer to short tons of 2,000 pounds. 
through annular tuyeres into a bath of Federal Register. Title 40—Protection of the Envircn- 

i li i ment; Chapter I—Environmental Protection Agency; Part 
metal in a refractory lined vessel ? provide 60—Standards of Performace for New Stationary Sources, 
the heat required to melt scrap or direct- _ Basic Oxygen Furnaces: Opacity Standards, v. 43, No. 72, 

reduced iron. The melt produced is high in. pr. 18, 19/6, pp. - 
b d sul f d P t be. g tel 4Collin, H. ELRED—A New Process For The Less 

carbon and sulfur, and must be separately Expensive Production of Liquid Iron. Iron and Steel 
refined. The gases produced are high in Engineer, ve BT, No. 8, March 1980, pp. Be GDR Devel 

. — mbe,: C. Plasma-Arc—A Join Devel- 
carbon monoxide and hy drogen, and can be opment in Electric Steelmaking. Steel Times Internation- 
used for heating, power generation, or al, included in Steel Times, v. 206, No. 9, September 1978, 

. _ . . | pp. ; | 
direct-reduction of iron ore. ®Hodson, R. The Plasma Furnace: A Revolution in 

New. steels have been developed for the Steelmaking? SteelWeek, v. 2, No. 14, Apr: 2, 1979. 
i i i i re- __ ‘Radke, D., D..Neuschutz, and J. Hartwig. Melting of 

automobile industry to permit weight re Sponge Iron or Scrap in a Steelmaking Vessel by Simulta- 
duction for Ove ahs steele be . High- neously Injecting Fine Coal and Oxygen. Proceedings of 
tren Ow-a steels have im- the Third International Iron and Steel Congress, Apr. 

strength, low-alloy ( \) steels har 20, 1978, Chicago, Ill, American Society for Metals, Metals 
| proved strength over the plain low-carbon park Ohio, 1979, pp. 518-524. ae 

steels ordinarily used, but have the disad- | *Furukawa, T. Dual-Phase Sheet Steels for Automotive 

| vantage of reduced formability because of eo Metal Progress, v. 116, No. 8, December 1979, 
poor stretchability and excessive spring- p "Koo, J., B. y. N. Rao, and G. Thomas, Designing High 

a i erformance Steels wit. ual-Phase Structures. Met 
back. A group of steels known as dual-phase Progress, v. 116, No. 8, September 1979, pp. 66-70. 
(or duplex) steels have been developed to | 

Table 2.—Pig iron produced and shipped in the United States, by State 
— . (Thousand short tons and thousand dollars) So, . 

] — ) } 7 Average 
_, Shipped from furnaces _ value at 

State Production ————~-——————_§ furnace, 
Quantity Value dollars 

_ oo . per ton 

1978: : } 
Alabama ______________________________ ee 3,417 3,486 679,516 194.90 
INinois_ 2» = 6,925 6,917 1,157,091 167.27 
Indiana ______________~ ee 18,807 18,850 3,533,418 187.45 
Michigan ___.___ ee 7,324 7,339 1,373,343 187.12 
New York____________________ 8,459 3,469 691,184 199.24 
Ohio ________ 14,311 14,405 2,769,032 192.22 
Pennsylvania_______§______-_--~_____~-~~_______ 18,159 18,795 3,509,896 186.74 
California, Colorado, Utah_ —~__________~_---- ~~ ___ 4,897 4,907 786,015 160.17 
Kentucky, Maryland, Texas, West Virginia ____________~- 10,392 10,373 1,961,971 189.14 

Total’ = = =e 87,690 88,543 16,461,466 185.91 

1979: : | 
Alabama ________________-~~_~ ~~~ 3,675 3,659 738,384 201.82 
Illinois___§_-§_ § 5 5 ee 6,162 6,185 1,203,768 194.62 
Indiana __________________ LL 18,043 18,064 3,479,697 192.63 
Michigan _____ =e 7,318 7,319 1,397,089 190.88 
New York______§___________ 3,387 3,434 701,673 204.31 
Ohio_______ ee 14,104 14,222 2,834,069 199.27 
Pennsylvania_____________~__--_-~--~-----+__-~_-_ 18,409 19,079 3,651,453 191.38 
California, Colorado, Utah________________________ 5,142 5,150 818,313 158.90 
Kentucky, Maryland, Texas, West Virginia _____________ 10,735 10,667 2,072,194 194.25 

Total!’___-_~ == ee 86,975 87,781 16,896,639 192.49 

1Data may not add to totals shown because of independent rounding.
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Table 3.—Foreign iron ore and 
| manganiferous iron ore | 

oe (excluding agglomerates) consumed in 
| manufacturing pig iron 

| _ in the United States, by source of ore | | 
a (Thousand short tons) 

Source 1978? 1979? | ard _ 

Australia___-§_-_-__ = _ 393 450 
Brazil___.__-___________ 1,643 603 
Canada__________ 1,231 965 
Chile __-_____2___ 559 128 

. Liberia ___-_.____-_ 3l 1,026 
Venezuela _____________ 3,575 | 2,345 
Other countries_________— 407 217 ; . 

Total® ____________ 7,839 5,735 | ae” 
*Excludes 17,526,000 tons used in making agglomerates. | 
Excludes 15,312,114 tons used in making agglomerates. . 
“Data may not add to totals shown because of indepen- 

dent rounding. | 

Table 4.—Pig iron shipped from blast furnaces in the United States, by grade? 
. . (Thousand short tons and thousand dollars) | 

| 1978 - 1979 
. Value Value . __ Grade Quantity Average Quantity Average anti anti 

yO Total dollars y Total dollars | | per ton per ton 
Foundry _____._~__~________ 1,766 788,723 °198.77 | 1,415 282,693 199.72 Basic _______ ~~ __ 83,809 15,103,168 185.43 83,514 16,057,418 192.27 Bessemer_____§~§~__________ 983 199,000 202.37 931 190,210 — 204.35 Low-phosphorus ____________ 126 24,208 191.94 88 17,884 203.84 Malleable ________________ 990 188,121 190.00 1,173 226,753 193.30 All other (not ferroalloys)_______ 868 158,246 182.60 660 121,680 184.30 

Total? ~~. = 88,543 16,461,466 185.91 87,781 16,896,689 192.49 
eS 

‘Includes pig iron transferred directly to steel furnaces at same site. | ee 2Data may not add to totals shown because of independent rounding. 

Table 5.—Number of blast furnaces in the United States, by State 
—_—_—_—_— eee 

1978 1979 
a State In Out of In Out of | blast! blast Total jpyoctt — blast Total 

Alabama _________________ 8 2 10 5 5 10 California_________.____________ 4 -- 4 4 -_- 4 Colorado_________________ 3 1 4 3 1 4 Mllinois_ ~~~ 11 8 19 1] 1 12 Indiana ________________________ 23 2 25 22 3 25 Kentucky ___________________ 2 — 2 2 __ 2 Maryland___________.__________ 6 3 9 3 2 5 Michigan ---+- +L 9 _- 9 9 __ 9 New York________________ 5 4 9 5 4 9 Ohio ___________ 25 11 36 23 7 30 Pennsylvania._.________________ 26 16 42 27 17 44 - Texas ______ 2 _ 2 2 _ 2 Utah. _ TTT 3 _ 3 3 - 3 West Virginia _.____________ 4 _- 4 4 -- 4 Sr t—“‘ “e 
Total _-________________ 131 47 178 123 40 163 TT _- oe 

"In blast for 180 days or more during the year.
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Table 7.—Steel production in the United States, by type of furnace 

+ (Thousand short tons) | | 

. ae Basic, . 
Year Open hearth oxygen Electric Total 

ts -converter — 

1974______- e+e 35,499 81,552 | 28,669 145,720 
1975 5 5 eee 22,161 71,801 —- 22,680 116,642 

1976__________ ~~~ 23,470 79,918 24,612 128,000 

1977 _________ ee 20,043 77,408 27,882 125,333 

1978________ eee 21,310 | 83,484 32,237 137,031 

1979_____________ et — 19,158 83,256 33,927 136,341 

ee et SS 
eee 

Source: American Iron and Steel Institute. ae . 

| Table 8.—Metalliferous materials consumed in steel furnaces! in the United States __ 

. "(Thousand short tons) SO | 

I 2 Aggl tes? . Iron 
7 Year _—_ - ee BE aaaaai . —— _ Pigiron Eero, and steel 

. - Domestic Foreign Domestic Foreign = oys scrap 

19738 _._____-__-----~ 163 1,320 656 248 .. . 94,898 1,907 16,352 

1974 _____ eC” 153. -.1,126 . 272 - 302 - = 90,031 1,950 75,329 

~ 1975 __.-_._-_-___------- 92 515 | 553° 189° ~—.s« 74,518 1,450 68,071 

1976 __._____.-~----- 66 593 584 195.. . 81,926 1,495 «68,554 

1977 _-_-___---------~ 112. 872 _ 123 102... 77,086 1,519 64,231 

1978 _-______--_----~ 110° 5387 441 79 =. 83,577 1,685 70,375 

1979 __-___ ee 73. 409 704 74 «|. 81,948 1,725 71,715 

1Basic oxygen converter, open-hearth, and electric furnace. Oe 

2Consumed in integrated steel plants only. _ . : 
3Includes ferromanganese, spiegeleisen, silicomanganese, manganese metal, ferrosilicon, ferrochromium, and 

ferromolybdenum. a 

Table 9.—Consumption of pig iron in the United States, by type of furnace or other use | 

977, »- 1978. - 1979 
Type of furnace oO nc _—_NN ON OOD Dee 

or other use Thousand Percent Thousand Percent Thousand Percent 

short tons of total short tons of total short tons of total 

Basic oxygen converter _____ ~~ 63,877 77.9 69,028 78.1 68,526 78.4 

Open hearth___________--~-~- 12,531 15.3 13,444 15.2 12,865 14.7 

Electric __________-----~- 993 1.2 1,440 1.6 905 1.0 

Cupola__________------~-- 1,241 1.5 1,056 1.2 1,026 12 

Air and other furnaces’ __ _ _ — —_ 354 A 398 A 397 A 

Direct castings?_ ._._______~-- 3,007 3.7 3,055 3.5 3,738 — (AB 

Total®? _._-§_. ____-_--- 82,003 100.0 88,420 100.0 87,458 100.0 
SO 

1Includes vacuum melting furnaces and miscellaneous melting processes. 

2Castings made directly from blast furnace hot metal. Includes ingot molds and stools. 

3Data may not add to totals shown because of independent rounding.



~ TRON AND STEEL |. 479 

po _. Table 10.—Consumption of pig iron’ | Oe | - | 
| . in the United States, by State : 

a a, (Thousand short tons) _ . . oO 

o ' State _ 1978 1979 

ao. Alabama ____§_~______——_ 3,405 3,517 eo 
oo eo Arkansas... ~~ -__-_- 3 3 

—— - California ____.2._...__~~- 2,020 2,512 
Connecticut _______._--— + 11 13 . 

oo Georgia, __§_§_________~- 5 8 
_— : Illinois. ~~» »§ /§ /§ 6,883 6,191 ae 

~ Indiana _~§ $92 = _-__ 18,909 18,064 Oo 
coe ‘Towa : ~ . 26 27 . 

Kansas ____ ~~ ~_______ 7 8 Co 
Kentucky_____.__.___--- 1,843 1,704 . 
Maine____ __§___~___ (’) (?) 
Maryland _______.__._- 4,355 4,733 

a, oo _. Massachusetts__-__----~- 17 19 
He Michigan 7,577  — —-7,506 - Ss 

Minnesota _____~_~__-..-__ 38 44 
Missouri _____..___--~~— 12 14 

oe - ~ Nevada. ____.------~- “ a) 2 Gl , 

oo New Jersey _-_+_-=+ ~~~ 9° 7 7 
a Te New York _____~__-~.-~—- 3,287 ~~ 3,253 

“ . North Carolina __~--___—- 5 4 
Ohio ____.-~.---_-- 14,267 14,227 

' Oklahoma —___-__~__-~- 9 9 
So a Pennsylvania _.___-..__._ .. 18,478 18,558 oo 

7 Rhode Island____.____-_-- .— - Be 3 _ . -- 
oe Tennessee __ ~~ = =~---~-~- 28 23 : 
Do | - Texas_______-_------_- 1,281. 1211 | Oo | 
a . . Utah _____________--- ' 4,921 1,681 Le 

’ Virginia’ ~~ _§___..--_--- ~  . 105 88 _ 
: os . - Washington ____._-__--~ . 1 3 - oo 

West Virginia____.-__---~ 2,923 . 2,944 oe , 
Wisconsin _...-__---~~-~ 90 94. a . 

ae a . .,Undistributed® .._.-_.--- |. 949 990 a 

. - Total -.--__-_---- 488,420 87,458 . 

1Includes molten pig iron used for ingot molds and direct 

a ~ -2Less than 1/2 unit. . oe, - res 
me oe = 3Includes Colorado, Florida, New Hampshire; Oregon, - . ok 
a . and South Carolina in 1978 and 1979. . 

~ ‘Data do not add to total shown because of independent mo 
. a. rounding. . a,
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— Table 11.—U.S. exports of major iron and steel products 

1978 1979 
Products Quantity Value Quantity Value 

' _ (short tons) (thousands) (short tons) (thousands) 

Steel mill products: 
. Ingots, blooms, billets, slabs, sheet bars_______._._._____ 231,095 $47,110 357,965 $93,696 

Wire rods____ _- -§/- -§- 5 LL 40,772 13,103 28,403 14,180 
Structural shapes, 3-inch and over_____§_§___§________ 124,444 52,418 139,054 73,393 
Structural shapes, under 3 inches _________________ 18,646 11,734 18,2384 = 16,551 
Sheet piling .._____-_____ ~~ Le 2,840 999 6,823 4,614 
Plates____~-_--.~-_-~_ Le 172,064 79,321 207,866 100,986 
Rails and track accessories ____§ __________~_______ 68,014 - 24,825 38,148 21,565 
Wheels and axles _-____§__ ~~~ Le 8,578 10,498 2,496 9,182 
Concrete reinforcing bars ___. -_. ~§ -§$ 5/5 p> 5 ee 111,347 23,333 86,281 28,180 
Bars, carbon, hot-rolled _.._-.- ~__~_.._____-____ _ 42,346 16,459 68,488 28,872 
Bars, alloy, hot-rolled _.____~_______ ~~~ Le 67,355 40,377 48,382 41,613 

Bars, cold-finished ____._§__~______~~___-~________ 32,170 24,245 29,486 30,561 
Hollow drill steel ____.§__-_-_____ ~~ Le 8,538 5,583 4,874 6,330 

- Pipe andtubing _____§_-§_-__~_~_____ LLC 561,990 530,326 728,430 791,131 
Wire. __-____ ~~~ LL 38,503 41,723 34,827 45,243 

_ Nails, brads, spikes, staples __§.§_-./$_-___._.-___._____ 23,910 23,607 10,320 26,014 
Blackplate _____ ~~ ____ ~~~ LL 79,199 15,872 125,548 35,377 

- Tinplate and terneplate _._____.______________ 374,267 142,389 440,399 204,986 
Sheets, hot-rolled ___. .§_._-_._____--~_ ~~ ~~ Le 98,679 42,864 100,527 53,582 
Sheets, cold-rolled. $$$. ~___-~ ee 133,821 62,300 142,507 98,704 
Strip, hot-rolled____-_.___-_._____~__ ~~ ee 13,543 10,175 15,607 14,932 
Strip, cold-rolled _~_______~______~_+__~_ LL 40,059 50,382 - 50,146 65,507 

' Plates, sheets, strip, galvanized, coated or clad ~________ 129,503 - 59,088 130,132 73,236 

Total? aaee eee 2,421,678 1,328,734 2,817,943 1,878,437 

Other steel products: 
Plates and sheets, fabricated _._-9__~~~__~__________ 31,208 39,395 22,362 38,417 
Structural shapes, fabricated__________._____--_- 119,557 163,021 121,296 195,258 
Architectural and ornamental work_____________-_- 5,821 7,985 4,157 8,349 
Sashes and frames ______ ~~~ Le 11,116 22,002 10,237 25,943 
Wire fencing. _____§_§_._____ ~~ ee 3,560 6,993 3,172 13,073 
Pipe and tube fittings _____.__________ UL ____ 58,711 182,387 42,058 . 214,369 
Pipe and tubing, coated or lined ___-§-. ->_-§_§ >. _-_§_____ 20,788 20,853 14,595 20,173 
Bolts and nuts______.___ ~~~ LLL 101,814 107,274 95,094 113,687 
Forgings __-_._-___-__ ~~ 55,121 64,624 56,011 ~ 72,397 
Cast steel rolls___§_§_»§__~_~___ LLL 3,669 5,929 3,432 - 7,008 
Railway track material __ ~~» 75/5/55 2b ee eee 5,593 5,623 4,769 5,723 

Total? = Le 416,958 626,087 377,183 714,398 

Iron products: . 
Cast iron pipes, tubes, fittings ~...____._~_________ 115,427 124,361 66,367 121,517 
Iron castings... -§ - .§_/» 5 -§ ee ee 320,240 212,323 141,194 102,740 

Total! 395 435,667 336,684 207,561 224,257 

Grand total! $$.» 525 5» 5p eee Le 3,274,303 2,291,505 3,402,687 2,817,091 

1Data may not add to totals shown because of independent rounding. 

Table 12.—U.S. imports for consumption of pig iron, by country 

1977 1978 1979 

Country Quantity Value Quantity Value Quantity Value . 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 

Australia ___._-§_-§___§____________ 11,945 $1,998 16,147 $2,352 7,880 $1,000 
Belgium-Luxembourg. ____. ____—__ _- _- 6,752 788 -- _- 
Brazil _-_-. ~§- ~~ = ee eee 122,678 10,955 197,874 20,353 183,925 21,622 
Canada __-_-_-_-____ 188,860 27,288 240,083 33,472 184,635 28,656 
France. __~_§_§ 2 2 Le 6,169 832 29,878 3,631 19,579 2,659 
India___ ~~ LL -- _— 318 55 __ __ 
Japan ___2 Le 6,097 552 — __ __ __ 
Mexico_________________ 73 7 —_ __ _- —_ 
South Africa, Republic of _________~- _- _— 9,258 940 41,776 5,193 
Spain __-_-______ Le _- _- —_ —_ 28,888 3,286 
Sweden _._.-_- 29,732 2,364 144,161 9,396 9,658 834 
United Kingdom________________ 7,213 920 10,940 1,247 __ — 

Total’. _~§_-__ 372,767 44,916 655,412 12,234 476,342 63,251 

1Data may not add to totals shown because of independent rounding.
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Table 13.—U.S. imports for consumption of major iron and steel products 
ne tE 

1978 1979 

Products Quantity Value Quantity Value 
. (short tons) (thousands) (shorttons) (thousands) 

Steel mil] products: 
Ingots, blooms, billets, slabs, sheet bars____.____-~-—- _ 413,898 $97,065 344,690 $91,863 
Wire rods____§_______--__~__~~-~-~-_------- 1,826,558 389,141 985,401 379,156 
Structural shapes, 3-inch and over___________~----~-~- 1,798,998 458,756 1,881,959 . 596,769 

Structural shapes, under 3 inches ________.___--~--- 239,742 57,054 231,608 76,162 

Sheet piling _..____--------_-------------- 128,008 38,157 102,812 37,822 
Plates__§ 2 ee 2,924,994 718,162 1,819,805 561,640 

. Rails and track accessories _____________--_----~-~- 189,161 51,369 213,677 74,336 
Wheels and axles ___. _-/ _-§ - - - 5 ee 96,724 47,257 99,550 58,877 
Concrete reinforcing bars __.____________----~---- 109,958 20,807 116,958 33,164 
Bars, carbon, hot-rolled ~~ ..~_______--__----~---- 597,826 156,798 452,433 147,958 
Bars, alloy, hot-rolled ____._____-_-__--_-----~--- 182,479 94,077 153,894 90,499 

_ Bars, cold-finished ___§_§________~-.-~-_-~-----+- 204,459 120,086 170,510 134,527 
Hollow drill steel __.._..__.___--_------------ 2,202 1,970 2,023 2,212 
Welded pipe and tubing _______________-------- 1,743,347 593,948 1,750,470 - . 724,360 

Other pipe tubing_____________---~---------- 1,302,600 705,529 1,169,584 716,279 
Wire_______________ eee 626,926 386,714 479,074 369,848 
Wire nails ___-__§_-§__________ ieee 428,411 188,589 336,849 188,176 

Wire fencing, galvanized____________----------- 19,159 9,768 11,261 7,848 

Blackplate ______.._.---_--~-~-~-----~--~-~-~---- 46,016 16,245 82,072 — 30,850 

Tinplate and terneplate __________-_-~--------- 380,552 165,193 262,781 . 137,252 

Sheets, hot-rolled __ ____________------------+-+- 2,617,000 612,877 2,161,764 608,111 

Sheets, cold-rolled. ___. __/./.__/__/_____-__----------- 3,236,855 1,022,261 2,412,994 894,821 

Sheets, coated (including galvanized) _________-_--~-~-- 2,312,997 840,741 2,139,151 © 892,511 

Strip, carbon, hot-rolled __.._..-----~----~------- 35,657 10,936 27,345 - 9,661 . 

Strip, carbon, cold-rolled__________---_----~------ 49,267 41,298 49,581 _ 45,151 
Strip, alloy, hot- or cold-rolled (including stainless) _ — — — - ~~ 25,043 34,757 21,267 36,682 
Plates, sheets, strip, electrolytically coated 

(other than with tin, lead or zinc) _.______-------~- 95,121 36,507 38,588 20,124 

Total! _.§_-_§_»§ 5 5 eee 21,133,958 6,916,061 17,518,101 6,966,656 

Other steel products: — 
Plates, sheets, strip, fabricated _._________.---_--+--~- 10,026 7,468 ‘6,749 7,582 
Structural shapes, fabricated _____._____---~---~-- 126,196 70,685 154,365. 118,101 

Pipe fittings _.________-_------~~-~---------- 79,267 85,222 81,753 107,851 

Rigid conduit ___________.---_----~--------- 3,324 5,116 3,095 5,035 

Bale ties made from strip _______.___--~---~~~--- 28,207 10,720 8,046 3,677 

Nails, brads, spikes, staples, tacks, not of wire_____—~--—~ 17,157 12,569 17,071 15,451 

Bolts, nuts, rivets, washers, ete. __._.___.__.-_-__---~- 509,954 471,161 477,092 496,999 

Forgings _._______~_~~------_------~-~+---- 22,592 16,977 39,246 27,231 

Total) _.§__________ ee --++- 796,723 679,918 787,417 776,928 

Iron products: 
Cast iron pipes, tubes, fittings _______.____-_--~---- 25,976 21,220 26,852 25,387 
Iron castings_______-______-_----------~---- 69,899 40,473 95,841 53,460 

Total! _§_~>_ ++ 95,875 61,692 122,693 78,847 

Grand total! _____.__________-~----~---- 22,026,556 7,657,672 18,428,211 7,822,431 
rE 

1Data may not add to totals shown because of independent rounding.
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Table 14.—Pig iron: World production, by country? 

(Thousand short tons) 
ang 

SO Country? | _. 1976 1977 ~~ ~—«1978P 1979° 7 TTT 

North America: . HS Canada __________~~~ =e 10,803 10,649 11,396 ~ 312,022 
Mexico*#___-_=§ _§ = 3,889 4,762 5,662 5,020 
United States _-_____-__2 Le 86,848 81,494 87,690 386,975 

South America: BO 
Argentina ~-__2 = = T1440 1,521 2,005 = 32141. 
Brazil#___ 22 T9295 ~ 10,735 11,3888 = 412,037 
Chile. -_-____~ ~~ ___ ee 445 476 594. | 3674 
Colombia ___—__~_~__~___ 315 .. , 246 327 ~~ 270 Peru__-_-- === 246 869° 8 290 
Venezuela _-__~__~ 465 548 760 87,515 

Europe: mr : Austria -_-__-______ ee 3,658 . 3,268 3,392 -34,081 Belgium _______ ~~ 10,896 . 9,822 11,164 11,900 | Bulgaria ~~§__§___§_§____ 1,717 1,779 1,645 1,600 
Czechoslovakia ________=_ 10,444 10,709 10,962 10,600 
Finland ______~_ ~~ 1,456 1,944 2,112 * 32247 France. ____ = 20,566 19,714 19,952, 321,402 
German Democratic Republic® —. 2 7 = = 2,787. 2,896 2,811’ °° = s«a2,750 
Germany, Federal Republic of °.._-_____________ 34,765 31,633 32,916 ~ 338,420 
Greece__-_____~__ 441 485 660 400 
Hungary __-__- = 2,448 - 2,520 2,570 2,620 
Italy_-- ee 12,821 12,578 ~ «12,500 ~=—s 12.486 
Luxembourg® __-_______=______ 4,140 3,938 == - 4,102 34,191 Netherlands _.-_§_-_§________-_-___ 4,702 4,323 5,085 85,305 
“Norway _____ 2 2 a 7123 565 613 _ 372) 
Poland. _____ = = ee 8,721 10,490 10,638. 10,700 
Portugal __-___~__ 3 379 393 430 400 

* Romania ____. 8,174 ~ 8,580 8,989 - 9,150 
‘Spain _-_-_- —*7,301 7,280 6,893 37,174 

, Sweden*#___ = 73,504 2,812 |. 2,735 _ ° $3,202 
Switzerland ___§_§__§_§_§_ = 25 380 38 __ 
USSR _—-~__ ee 7115,086 117,278 - 120,915 120,000 
United Kingdom LL 715,115 13,380 12,604 14,500 ° ‘Yugoslavia 222 se te T2115 ~ 2,188 2,294 32,601 

Afric&: Se st - ‘ oo 
* Algeria = _—_2 2 ee 413 -  . 389 181 181 

Egypt®__ $2 2 7275 275. 330 330 
Morocco® . 7 "1 18 13 ~ 418 : 
Rhodesia, Southern® ___ ~~~) _~§_~__ = ¥1,050 F950 950 . . . 940 
South Africa, Republic of _-_.________________ 6,387 6,739 6,514 37,750 

_ Tunisia ~~ Le 119 146 147 . 150 
Asia: — 

. China: woe . Be 
_ Mainland§___ == LT 824,250 27,613 - 38,349 340,455 

_ Taiwan ________ ee 116 80 269 - 3358 
India_____~_______~_~ 10,776 10,798 10,397 39,663 
Tran®__-_§_ = ¥690 F770 1,000 - 900 
Israel®___ = =e 44 44 44. ws AB 
Japan _____ ~~~ 95,434 94,673 86,629 392,337 
Korea, North ®_ . 8,800 3,900 4,400 - . 4,400 
Korea, Republic of _______________________ (2,186 2,674 3,022 - 35,581 
Thailand __________ r90 22 23 333 
Turkey ~-___-_§ >_> 72.195 1,905 1,852 32538 

Oceania: . Australia ___ ~~~ 8,176 7,444 8,088 38,598 
New Zealand® *#___ = = T55- 13 31 ~ 80 

Total _-__- ~~ ee *541,177 537,698 558,352 581,696 —_—_ sh eee 
“Estimate. Preliminary. ‘Revised. 
1Table excludes all ferroalloy production except where otherwise noted. 
In addition to the countries listed, Vietnam and Zaire have facilities to produce pig iron and may have produced 

limited quantities during 1975-1978, but output is not reported and available general information is inadequate to permit 
formulation of reliable estimates of output levels. 

3Reported figure. 
“Includes sponge iron output. 
>May include blast furnace ferroalloys. 
Series revised; excludes ferroalloys.
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Table 15.—Raw steel:! World production, by country . 

(Thousand short tons) . 

cree fr i Ol Ss SS SS SSS si Sh SS SSS SS 

- sl Country . , 1976 . 1977 “1978” 1979° 
re reer err p  t  7P SSSS  SS  SS SS———— 

North and Central America: . a, 
.Canada _____ 14,690 15,026 16,423 217,723 

_Cuba® 2) eee 326 330 330 800 
El Salvador. --.-___---------~-------- €12 15 €15 15 
Mexico ____~_~______-_~~---_----~------ 5,840 6,174 7,468 7,700 

. United States ________-~--_-_-_~~---+----~- 128,000 125,333 137,031 2136,341 
South America: . © . . - 

Argentina _________-~--~-~~~~~-~_--~----- ¥2,670 2,950 3,064 23,571 
Brazil ___________~----~-~-~-_~~---+---~-- 10,107 12,306 13,345 215,314 
Chile. ~~~ eee 531 604 659 27924 
Colombia ___—--._-__./--~----------------~ | T393 364 431 -. . 400 
Peru_____§__ Le 385 418 416 470: 
Uruguay _________________-~--~_-----+ 17 19 10 716 

- Venezuela _________--~-~_----_-~-~----+-- 1,033 942 948 21,660 
Europe: 

Austria _____.-__-__---__--_______u_- 4,935 4,511 4,779 5,420 
Belgium______~_-_--~--------~--~-+--+-- F13,388 12,408 13,890 214,817 
Bulgaria _______-_____~+-~__-~----=+-+-- 2,712 2,854 2,723 22,633 
Czechoslovakia _~______-__-_------------- 16,196 16,605 — 16,858. 216,314 
Denmark ______~__—~—_--~-~-u---~~--~-~+--+--+ 796 756 - 952 | 2886 
Finland ____~__-_.-_-_-~---~---~~---~-~-~----- 1,812 2,420 2,572 22,716 
France... _.___-__---~---~-~--~--~-+~-+-+-+- 25,597 24,353 25,178 225,754 
German Democratic Republic ___.________--~-_-~ 7,421 7,560 7,690. - 27,826 

. Germany, Federal Republic of —_________--+--~- 46,754 42,974 45,474 250,755 
Greece____ ~~~ ee ee T788 837 , 1,032 21,102 
Hungary ____~______~-~~__-~__-----~i--~- _ 4,026 4,104 4,274 ... 4,300. 
Ireland’ _____________-.--__-------.-_- 64 "52 16 "79 
Italy... -- -- eee 25,845 | 25,721 26,767 _. 226,731; 

. Luxembourg __ 5 -- 5,033 _ 4,772 5,280 25,455 
. Netherlands ___ =~. _________.~_---~~----+-- 5,717 5,427 6,162 _ 76,400 
Norway ___~----_---~~~---~--~--~-~-=-~---- 1,002 784 895 ~ 24,019 
Poland. __ ___-_/_____~___~~_--~~-~--_-~---- 17,240 . 19,666 21,221 721,191 
Portugal ____-~__~__.~__-L-4-~---~~+-H--+-- 511 591 4109 700 
Romania ___.~~__ ~~ ee ee 11,831 12,630 12,984 13,780 
Spain __-_____--~__-~ ie 712,128 | 12,238 12,886 . 718,501 : 
Sweden _____~§____~__~__~_-~~ ~~~ +--+ +--+ 5,666 4,374 4,167 - — 45,217 
Switzerland _._____-.--~___~--~~-—~-=---- 601 7123 864 . 2977 : 
‘USS.R ~~ ee T159,642 | 161,685 166,929 2164,244 

Ss United Kingdom____________-_.-_~------- 724,558 22,499 22,389 223,598 
Yugoslavia ____. ~~~ 2 eee .s*T8,081 3,508 3,804 = 78,899 

Africa: o oo. ys 
Algeria _.__~____~____-~__~--~-~--~~----+- 392 441 441 - 400 
Angola ______~____~__~____~~_~-~_-~~------ 6 6 11 11 
Egypt ____~_________~_-~~-~_-~_---~----- 504 290 °660 700 
Ghana® _____________ ee 17 17 11 6 
Kenya® ______________________ + -- 11 11 11 1 
Libya®_______ eee 11 11 11 11 
Morocco® ___ ee 1 (3) __ __ 
Mozambique® __________________--L---_- 22 13 19 22 
Nigeria®___ $=. 5 ee 17 17 17 17 
Rhodesia, Southern® ________~_§_~_~______ ae 1,100 T1,000 1,000 1,000 
South Africa, Republic of _____./.-___----.-_-- FT 888 8,133 8,598 29.718 
Tunisia __§ $$ _-~§_- > ee 113 172 176 - 176 
Uganda ______________ ee "13 17 17 _— 
Zaire®_ = =e 33 33 NA NA 

Asia: - | 
Bangladesh. _____-._._~__.-__-~__------- 91 128 138 100 

‘ Burma___ ee Lee T44 44 44 NA 
China: Gs . 

Mainland __—~____-_--___._.___~~-----~ 22,000 26,168 35,031 — 237,952 
Taiwan ____—~.~.~__~--~-~____~____~~--~~ +--+ 699 1,003 - . 1,899 21,7381 

Hong Kong® _______~_-_________-_------~. 19 83 83 100 
India. _~§ 5 5 e+ .10,202 . 10,933 . 11,009 10,400 
Indonesia_______-_--___-_-_.-___-_--_— F153 160 . 165 200 - 
Iran®__- = ee 600 .600 860 770 © 
Iraqg®. ee (8) (3) __ mo 
Israel®__§_ = = Le Teg 110 “ 110 ; 110 
Japan ____~_____ ee 118,387 112,882 © 112,551 . 2123,181 
Jordan®_________________ 110 - 110 -110 110 
Korea, North€ __________~__________~__ Le 3,300 3,860 4,400 4,400 
Korea, Republic of __.__.___________------- 2,974 3,017 3,460 25,7382 
Lebanon® ________~ ee 9 8 q __ 
Malaysia _______________________-_____ F209 214 224 2057 
Philippines ____.._.______---__-~_--~---- F433 401 304 2438 
Saudi Arabia® ____________________-__-_- "5 5 5 5 

See footnotes at end of table.
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Table 15.—Raw steel:' World production, by country —Continued 
(Thousand short tons) . oe . . 

SL 
ya Si es a a - . 

Country 1976 1977 . 1978” 1979© 

Asia: —Continued . CO 

Singapore.--__-______________ 224 90709 2397 Syria®_ = = 88 ~ 127 - 132 100 Thailand _-_-_____-____ oe 7314 331 - 865 320 Turkey _____ ~~~ 1,606 1,540 1,664 . 2,700 Vietnam®_____ *220 220 _ 220 165 Oceania: 
Australia _____~_~ 2 8,569 8,061 8,365 28,957 New Zealand_______2 ===, 236 - 287 243 2252 ——_—_—_ 

Total _..--_____ ee °742,061 _ 789,163 783,415 813,927 

°Estimate. Preliminary. ‘Revised. NA Not available. 
1Steel formed in first solid state after melting, suitable for further processing or sale; for some countries, includes material reported as “liquid steel,” presumably measured in the molten state prior to cooling in any specific form. Reported figure. , - Do, 3Revised to zero. a .



By K. W. Palmer’? oe 

U.S. monthly scrap consumption and pro- _—- Reported consumption of direct-reduced 
duction in 1978 followed the pattern of 1976 iron (DRI), which fell to 387,000 tons in | 
and 1977 but at a slightly higher level. 1978, increased 79% to 693,000 tons in 1979. | 
Thus, while total consumption in 1977 was Some of the DRI consumed in 1979 was 

only 92 million tons,? in both 1978 and 1979 imported. : 

consumption was 99 million tons. 

Table 1.—Salient iron and steel scrap and pig iron statistics in the United States 

(Thousand short tons and thousand dollars) 

1978 1979 

Stocks Dec. 31: 
Scrap at consumer plants ____________-_-_._-_-i---~---~--~--+--- 8,277 8,724 
Pig iron at consumer and supplier plants_________________-.-_-___ 889 881 

Total ________.__-_-_-_-_-_- eee 9,166 9,605 

Consumption: 
Scrap _____ Le 99,224 98,901 
Pig iron.__§__-__ 88,420 87,458 

Exports: 
Scrap (excludes rerolling material and ships, boats, and 

other vessels for scrapping). ____$__ ~~ LL 9,039 11,054 
Value_____________ ee $698,237 $1,142,406 

Imports for consumption: — . 
Scrap (includes tinplate and terneplate scrap)_____.___________-__-___ 794 760 
Value______________ $50,220 $70,804 

Legislation and Government Pro- the issuance of a new decision. The ICC 
grams.—The Institute of Scrap Iron and _ reopened the record on December 18, 1978, 
Steel (ISIS) and the National Association of to permit the parties (the carriers, shippers, 
Recycling Industries (NARI) continued NARI, and ISIS) to submit new evidence. 
their efforts to obtain lower freight rates on The ICC decision announced on April 16, 
scrap to equalize these rates with those on 1979, agreed that scrap iron and iron ore 
iron ore or agglomerates. On August 2, compete and that freight rates have an 
1978, the Court of Appeals for the District of effect on the movement of recyclables. As 
Columbia vacated the Interstate Commerce the intent of Congress had been to encour- 
Commission (ICC) decision of November age recycling, freight rates on iron ore in 
1977, which awarded a 5% increase in the South and West were raised 35%, but 
freight rates on scrap, and substituted a3% this was opposed by four Southern and 
increase retroactive to the date of the origi- Western consumers of iron ore. The in- 
nal increase. The refunds ordered by the crease was then reduced to 11% effective 
Court of Appeals were under Ex Parte 319 September 24, 1979, and only applied to 
(sub.-No. 1) and the court imposed a dead- shipments of iron ore in the South and from 
line of 6 months from October 16, 1978, for the South to the West. 

485
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AVAILABLE SUPPLY, CONSUMPTION, STOCKS 

_ _ Available supply was 98 million tons and consumption and production in 1979 
99 million tons in 1978 and 1979, respective- commenced at a higher level than that of 
ly, up from 91 million tons in 1977. 1978 but dropped rapidly in November and 
Monthly consumption rose from a low of December, making the yearly totals for 

7.3 million tons in January 1978 toa high of 1979 almost identical with those of 1978... 
8.9 million tons in May and slowly declined Stocks remained about 8.5 million tons in 
to 8.3 million tons in December. The level of _ both years, a little less than those of 1977. 

| PRICES | | | 

Composite prices for No. 1 heavy melting average of $63.00 in 1977 and below the 
scrap averaged $76.20 in 1978 per long ton average of $97.00 in 1979. 
as reported by Iron Age. This was above the _ 

210 , . 
TOTAL SCRAP | 

CONSUMPTION | 

0 Ss cos | 
180 856 A] 904 — | 

20 ey as eS | 
| 5 Ss 62 STEEL | 

150 2? 932 =~ PRODUCTION | 
wn - , ; - 

120 : 
ad | | | 
o | x PIG IRON | 
2 | : : CONSUMPTION 

O 90 | 
= | | 
= : | 

| HOME SCRAP 
60 _._ PRODUCED -~ 

a =r ~~ 
- -_— ~ -~ ~~ oo ooo 

a“ _—— ae * - ase 

eo ee “ ateeeeeen tt 

90 Fo eae “ve NET RECEIPTS 
OF SCRAP 

0 
1960 1965 1970 1975 1980 

Figure 1.—Steel production (AISI), total iron and steel scrap consumption, pig iron 
consumption, home scrap production and net scrap receipts.
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| se FOREIGN TRADE ~— | 

U.S. scrap exports, which had sunk to a___ lish formal monitoring of scrap exports, but 
15-year low of 5.9 million tons in 1977, _ this procedure had not been instituted by 

_ recovered to a more normal 9.0 million tons yearend. oe —— oo 
in 1978. In 1979, exports amounted to 11.1 No. 1 heavy melting scrap, which had | million ‘tons, a tonnage second to the 1973 been the principal grade of scrap exported record of 11.4 milliontons. in 1977, was replaced by shredded or frag-. 

Several factors contributed to this large’ mentized scrap in both 1978 and 1979. : 
expansion of exports; namely, the expan- Imports of scrap, which had been 614,000 
sion of steelmaking in the Republic of Kor- tons in 1977 , rose to 717,000 tons and 
ea, depreciation of the U.S. dollar, recovery 107,000 tons in 1978 and 1979, respectively. 
of the world ferrous industry, removal of This was above the previous 15-year aver- 
restraints on Japanese electric furnace pro- age ofabout 300,000 tons. | 
duction, and increased electric furnace ca- The Republic of Korea, which had been 
pacity in Italy and Spain. the principal country of destination for U.S. 

Because of the high scrap prices of early exports in 1977, was replaced by J apan in 
1979, some U.S. consumers of scrap asked both 1978 and 1979. 

| the U.S. Department of Commerce to estab- a a 

WORLD REVIEW , | | 

Apparent world consumption of ferrous 1978 and 351 ships (2.9 million deadweight | scrap in 1978, as estimated from data avail- tons) in 1979. a | 
able for the principal consuming countries, France reported domestic consumption of : appeared to increase about 5% over that of purchased scrap as 3.8 million tons in 1978 
1977, reflecting the increase in world raw and 3.4 million tons in 197 9, with exports of steel production. There was a further in- 4.0 and 3.9 million tons in these respective crease in consumption of about 6% in 1979 years. The French steel industry uses a 
over that of 1978, also approximating the higher ratio of pig’ iron to scrap than do increase in world steel production in that most Western countries. oO - year. Total world consumption of scrap, The Federal Republic of Germany report- - including consumption in foundries, was ed total Scrap consumption, including recir- approximately 500 million tons in 1979 culating scrap, of 17.6 million tons in 1978 including recirculating scrap. - and 18.4 million in 1979. Exports were 2.8. The United States remained the world’s and 3.0 million tons in 1978 and 1979, largest exporter of ferrous scrap in 1978 and respectively. | 
1979. France was the second largest export- Italy consumed a high proportion of 
er, with 4.0 million tons in 1978 and 3.9 scrap, because over 53% of raw steel was million tons in 1979. The Federal Republic produced from electric furnaces which use of Germany was the third largest exporter, 98% scrap; consumption was 17.8 million with 2.8 million tons in 1978 and 3.0 million - tons in 1978 and 17.5 million tons in 1979. tons in 1979. Under Common Market guide- These amounts included imports of 6.7 and lines, most of the members’ exported scrap 6.5 million tons in 1978 and 197 9, respec- went to Common Market countries, primar- tively. Italy’s scrap supply problem was ily Italy. aggravated by the fact that over 50% of raw The leading scrap importer was Italy with steel was continuously cast, a percentage 6.7 million tons in 1978 and 6.5 million tons second only to that of Japan. A shortage of in 1979. Italy was followed by Japan with railroad gondolas also made land shipment approximately 3.6 million tons of scrap from the Federal Republic of Germany and imports in 1978 and 3.7 million tons in 1979. France more difficult. | The next largest importer was Spain with Japan held down total scrap imports to 2.1 million tons in 1978 and approximately 3.2 million tons in 1978 and 3.3 million tons 2.3 million tons in 1979. It should also be in 1979 due to a cutback in steel production, noted that while Taiwan imported only especially by electric furnace operators. As 600,000 tons of scrap in 1978 and 580,000 a consequence, there was considerable use tons in 1979, the country reported breaking of iron ore instead of scrap as a coolant in up 265 ships (3.2 million deadweight tons) in basic oxygen furnaces.
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Total United Kingdom consumption of the low prices of U.S. iron and steel scrap, 

domestic scrap in 1978 was reportedly 16.8 these vendors of DRI had difficulty compet- 

million tons, 10.2 million tons of which was ing with scrap prices outside of their own 

purchased. The United Kingdom exported regions. , 

1.8 million tons with 0.8 million tons going There were sporadic trial shipments of 

to other European Economic Community DRI to the United States, Spain, Italy, 

countries. In 1979, the British Scrap Federa- India, Japan, the Philippines, and Brazil. 

tion reported domestic purchases of 7.5 The purchasers wanted to learn about 

million tons and exports of 1.4 million tons. transporting, handling, and using DRI and, 

There were some significant shifts in the jin some cases, to use it in special heats 

flow of world ferrous scrap as large units requiring low residual elements. Another 

producing gaseously prereduced iron ore purpose was to have suppliers available in 

DRI came onstream around the world. the event of a sizable rise in the price of 
Thus, production of DRI was increased or scrap or a U.S. embargo on scrap exports. : 

commenced in Mexico, Canada, Venezuela, oo, 

Argentina, Iran, Iraq, Qatar, and Indonesia _1physical scientist, Section of Ferrous Metals 

in both 1978 and 1979. However, because of 21] quantities are in short tons unless otherwise noted.
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Table 3.—U.S. consumer receipts, production, consumption, shipments, and stocks of pig 
iron and direct-reduced iron in 1978 and 1979 

(Thousand short tons) 
om = met — _ - . . : a aaeinenm 7 ane _ aneune: 

. Produc- Consump-_ Ship- Stocks 
Receipts tion tion ments Dec. 31 

1978: a - 
MANUFACTURERS OF PIG IRON AND RAW 
STEEL ANDCASTINGS — | 

Pigiron _._-________________ 5,720 87,690 85,701 8,070 764 MANUFACTURERS OF STEEL CASTINGS | 
Pigiron ______________________ 4h 46 () 6 IRON FOUNDRIES AND MISCELLANEOUS USERS . Pigiron ___-_-~_____--__~___ 2,646 — oe 2,672 7 120 TOTAL—ALL TYPES OF MANUFACTURERS? . 
Pigiron ____.----_-----__-______ 8,411 87,690 88,420 8,078 889 Direct-reduced or prereduced iron ______________ _ 899 w 384 Ww 15 

LL A eS Sep uss espa cgeeSSyvVypsP> Se ————T——T—T—TN=a__eEEEEE 
1979: 

. MANUFACTURERS OF PIG IRON AND RAW . STEEL AND CASTINGS 
Pigiron _____~-___~________ 3,483 86,986 84,742 6,691 762 

MANUFACTURERS OF STEEL CASTINGS 
Pig iron —_-__-_-__~_~~_~ 48 __ 47 () 6 IRON FOUNDRIES AND MISCELLANEOUS USERS . 
Pigiron ~~~ 2,657 _- 2,668 11 113 

TOTAL—ALL TYPES OF MANUFACTURERS? 
Pig iron _..__---___ 6,188 86,986 87,458 6,703 881 Direct-reduced or prereduced iron ________ ------ 622 WwW 693 | Ww 43 $$$ eee 
W Withheld to avoid disclosing company proprietary data. . 
1Less than 1/2 unit. 
*Data may not add to totals shown because of independent rounding. 

Table 4.—Consumption of iron and steel scrap and pig iron in the United States, 
by type of consumer and type of furnace, or other use 

(Thousand short tons) 

Manufacturers of Manufac- fron 
pig iron and turers ries and Total Type of furnace raw steel and of steel miscella- all types? 

or other use castings castings neous users 

Pig Pig Pig Pig 
Scrap iron Scrap iron Scrap iron Scrap iron —.—$—$$ $e OT 

1978: 
Blast furnace?_________ 4,185 -— a _- _— _- 4,185 -- 
Basic oxygen process® a 26,006 69,028 __ —_ __ _— 26,006 69,028 Open-hearth urnace___ _ _ 11,675 13,437 94 7 __ _— 11,768 13,444 Electric furnace________ 32,694 1,112 2,782 34 5,813 294 41,289 1,440 Cupola furnace ________ 394 189 129 1 13,553 867 14,077 1,056 

Other (including air 
furnace)*#___________ 1,340 355 30 4 530 38 1,899 398 

Direct castings®  _§_$__ _ __ — 1,581 __ —_ — 1,474 _— 3,055 Sane es en heed 
Total'_...___--____ 176,294 85,701 3,084. S46. —=—s«19,896 «2,672 -~—««9,224 ~—S 88,420 EOL ll *—V==[=£[_==@a=_@@@_2a@a@@a{=====ann===_wwwDoe— 

1979: 
Blast furnace?_________ 4,117 __ __ __ __ __ 4,117 __ 
Basic oxygen Process® —~--_ 26,496 68,526 __ — _- — 26,496 68,526 Open-hearth urnace_____ 10,406 12,860 12 5 —— — 10,478 12,865 Electric furnace________ 34,813 559 3,001 38 5,740 308 43,555 905 Cupola furnace ________ 281 201 117 1 12,376 824 12,774 1,026 

Other (including _ air 
furnace)*___§_§ = 1,077 357 22 4 383 36 1,482 397 

Direct castings®_______ _ — 2,239 __ __ __ 1,499 __ 8,738 oe FD 
Total!_____.-____ 77,190 84,742, 3,218 47, s«18,498 += 2,668 += 98,901 -—Ss«87,458 eee ES eee 

Data may not add to totals shown because of independent rounding. 
7Includes consumption in all blast furnaces producing pig iron. 
Includes scrap and pig iron processed in metallurgical blast cupolas and used in oxygen converters. 
‘Includes vacuum melting furnaces and miscellaneous uses. 
“Includes ingot molds and stools.
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Coa Ss able 5.—Proportion of iron andsteel © 0 7 * 
scrap and pig iron used in furnaces in 1978 — 

— and.1979 * | 
| a | inthe United States.  ——. a 

a) aa | . . (Percent) 

| | 1978 ~~ 1979 - | 
Type of furnace a ee Ss 

| | Scrap igen Serap ty 
) _ Basic oxygen process__ 27.4 726 279 721 | 7 oo 

Open-hearth furnace _ _ 46.7... 58.3 449 561. |. : os 
Electric furnace ___ _ _ 966 3.4 98.0 2.0 oe 
Cupola furnace_ __ _ _ _ 93.0 70 926 7.4 _ 

o Co Other (including air fur- CS . oo, 
. 7 nace) _____.____ 82.7 173 789 212 ©.
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| Table 7.—Consumption of iron and steel scrap.and pig iron! by State and region, by type | 
of manufacturer. : 

(Thousand short tons) me 

a Pig iron and: = , Iron foundries 
raw steel Steel castings and miscella- - Total? 

State and region and castings : neous users 

Po > Pig . Pig ' Pig - Pig 
Oo . Scrap _ iron Scrap - iron Scrap iron Scrap iron 

1978: os . 2 
New England and Middle Atlantic: So , en : 

Connecticut, Maine, Massa- © . Ot 
chusetts, New Hampshire, New . - . 
Jersey, New York, Rhode Is- . 
land, Vermont..________ = 2,225.. 3,033. _ 147 -. 6 1,201 . 291 3,073 3,330 

Pennsylvania __ =_~________ 16,281 17,890 352: 15 877 573 17,510 18,478 

Total? _____ 2 Le 18,506 20,293 498 * 20 2,078 ° 864 21,083 21,808 

North Central: < , 
Illinois. $$ ~~ 2 8,574 6,572 | 485° ~~ 1 1,679. : 310 =10,688 -: 6,883 
Indiana _____________ ~~ 10,291 18,813 243. 1 869 . 95 11,402 18,909 
Michigan, Iowa, Minnesota, 

, Nebraska, Kansas, Missouri _ _ 7,641 1,155 AAT 1 6,541 504 14,628 ~* 7,661 
. Ohio __-_______________ 11,164 13,734 295 ~=—-—Ss«210 3,293 . 523 14,751 14,267 

Wisconsin ______..___--- ee ek 312 | 1 1122 +89 1,484 °° #90 

Total? _____.'-________ "© 87,669. 46,274 1,732. 14 «18,504. =+-1,521 52,903 47,809 

South Atlantic: i ‘ 
Delaware, Florida, Georgia, . “ 

Maryland, North Carolina, . Los Bo . 
South Carolina; Virginia, West ot oe . 
Virginia. __§_-__ ~_______ 6,791 WwW 63. 2 924 133° 7,778 = s«185 

South Central: _ oS 
Alabama, Arkansas, Kentucky, , . - 

Louisiana, Mississippi, Okla- — oe “ - 
homa, Tennessee, Texas _ ___ 8,000 313,645 414 4 2,762 - 135 11,176 — 138,786 

Mountain and Pacific: — - 
Arizona, California, Colorado, . 

Montana, Nevada, Oregon, mc , . oo. oa 
Utah, Washington_ _______ 5,327 4,858 327 - 6 628 19 6,283 . 4,883 

979 US. total?@__ 2 76,294 85,701 3,034 46 19,896 2,672 99,224 . 88,420 
1979: a ee Se o 

New England and Middle Atlantic: SO . 
Connecticut,” Maine, Massa- 

chusetts, New Hampshire, New : 
Jersey, New York, Rhode Is- ce - 

- land, Vermont__.____:-_ . 2,124 3,054 159 1,215 1,212 | 287 3,495 = 3,297 
Pennsylvania ____§__§______ 16,428 = 17,945 395 | 16 943 597 | 17,766 —-18,558 

Total? 0 18,552 20,999 . .554:. 1,231 2,155 834 21,261 - 21,855 

North Central: 
Hlinois __________-__-_- 8,285 5,839 459 (4) 1,588 351 10,331 — 6,191 
Indiana _______________ 9,774 17,974 231 1 808 88 10,813 18,064 
Michigan,. Iowa, Minnesota, _ . 

Nebraska, Kansas, Missouri_ _— 7,937 7,141 © 451 1 5,686 457 14,074 7,599 
Ohio __-__~___~______ ee 11,256 13,654 311 11 2,978 563 14,546 14,227 
Wisconsin _~§___-__~ 2 _. . 827 1 1,181 93 1,507 94 

Total? ~_--_____ 37,251 44,608 1,778 15 ~=:12,240 1,552 51,270 46,175 
South Atlantic: SO, 

Delaware, Florida, .Georgia, _ . 
Maryland, North Carolina, _ oo 
South Carolina, Virginia, West — . 
Virginia-_____________ 1,771 Ww 67 2 837 119 8,675 © 121 

South Central: 
Alabama, Arkansas, Kentucky, 

Louisiana, Mississippi, Okla- 
homa, Tennessee, Texas ____ 8,155 318,990 412 4 2,646 138 11,213 14,131 

Mountain and Pacific: - a | . 
Arizona, California, Colorado, 

Hawaii, Montana, Nevada, 
Oregon, Utah, Washington __ 5,447 5,145 401 6 620 25 6,482 ‘5,176 

US. total?___ 77,190 84,742 3,213 | 47 = 18,498 2,668 98,901 87,458 

W Withheld to avoid disclosing company proprietary data. Included in “South Central” region. 
‘Includes molten pig iron used for ingot molds and direct castings. 
2Data may not add to totals shown because of independent rounding. 
3Includes South Atlantic Region. 
*Less than 1/2 unit.
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: Table 9.—Average monthly price and composite price for No. 1 heavy melting scrap | 
(Per long ton) 

aoe 
1978 1979 1978 | 1979 1978 1979 1978 1979 

Month . F 
Chicago Pittsburgh Philadelphia a . 

ee 

January ______-_-______________ $71.50 98.80 $71.50 93.30 $68.70 101.10 $70.56 97.56 
- February ~~ ~-----~-------~-__~~ 71.50 109.75 72.00 111.75 72.75 110.75 72.08 110.75 

March ______~_-_-_-__--~___~_______ )—-—s‘72.25—Ss: 121.25 74.50 127.75 76.00 110.25 74.25 119.75 
April _.-__-_------------_-_--- 76.00 99.30 77.50 102.90 74,75 97.70 76.08 99.96 
May ____~-_-_-----~--_--_-~~-__- 71.50 99.75 73.10 102.75 71.10 90.75 171.90 97.75 
June __-_ ~~~ -__--~_~ ee 75.30 104.00 74.70 105.50 74.30 93.08 74.76 100.83 
July ~~~ Le TTS 96.90 77.50 99.90 78.00 91.50 717.75 96.10 
August. __-__-~_-_~-~___~______-___e 74.00 88.25 77.00 93.50 78.00 89.25 76.33 90.33 
September________-_________-___- 69.50 86.50 73.75 89.25 75.50 88.50 72.91 88.08 

_ October ____ _ - -  LL 72.50 87.30 75.10 87.30 76.30 87.30 74.83 87.30 
November _______~___~__.~________ 83.00 94.50 83.25 94.50 84.00 88.50 83.41 92.50 — 
December? ___________________u_ 91.25 93.25 87.00 95.25 91.50 91.75 89.91 93.41 

Average 1979°____--- == __ 9825 __ 10030 __ 9508 ___ 97.86 
Average 1978 _______________ 75.50 _- 76.45 _-— 16.74 _. 16.23 _- 
Average 19777». 5 5 5 ee 60.70 __ 65.64 —-— 63.14 _- 63.15 a. 

Estimate. ‘Revised. | 7 
1Composite price, Chicago, Pittsburgh, and Philadelphia. 
2Estimated in 1979. 

Source: Iron Age, Jan. 7, 1980. 

Table 10.—U.S. exports and imports for consumption of iron and steel scrap, by class 

(Thousand short tons and thousand dollars) 

1975 i976 1977 1978 : 1979 | 
Class Quan- Quan- Quan- Quan- Quan- tity Value tity Value tity Value tity. Value tity Value 
a 

Exports: 
No. 1 heavy 

melting 
scrap ____ 2,766 233,784 2,064 150,327 1,750 107,089 2,362 175,933 2,697 269,845 

No. 2 heavy 
melting 
scrap __—— 1,102 85,508 705 46,047 594 33,870 837 56,4388 ° 1,117 104,017 

No. 1 bundles_ 120 9,574 95 7,126 103 2,442 148 11,231 145 14,455 
No. 2 bundles_ 1,159 71,9038 845 48,144 336 14,429 326 17,055 652 46,889 
Stainless steel 
scrap —---- 66 27,463 112 = 2,516 75 37,154 115 44,439 112 66,118 

Shredded steel 
scrap ——._— 2,406 206,691 2,179 164,922 1,606 97,602 2,684 198,377 2,980 308,383 

Borings, shov- 
elings, turn- 
ings _____ 597 29,721 644 32,339 476 17,916 750 33,163 889 59,467 

Other steel 
scrap!____ 726 63,565, 760 65,809 601 49,960 1,382 128,350 1,828 211,352 

Iron scrap — — — 500 34,767 474 33,996 314 20,579 434 33,258 632 ~=—6:1,879 

Total?____ 9,442 762,976 7,877 601,826 5,854 381,041 9,039 698,237 11,054 1,142,406 
Ships, _ boats, 

other vessels 
(for § scrap- 
ping)- --—- 40 1,742 50 2,280 35 2,613 2 232 73 5,436 

Rerolling 
material __ 160 16,266 241 32,652 321 31,691 50 5,528 70 10,222 

Total?__ __ 9,642 780,984 8,168 636,758 6,211 415,345 9,090 703,996 11,197 1,158,064 

Imports: 
Iron and steel 

scrap ____ 305 25,250 507 35,120 614 40,501 794 50,220 760 70,804 

1Includes terneplate and tinplate. 
2Data may not add to totals shown because of independent rounding.



| IRON AND STEEL SCRAP 501 

Table 11.—U.S. exports of iron and steel scrap, by country of destination . 

(Thousand short tons and thousand dollars) | 

Count 1975 1976 | 1977 1978 | 1979 

my Quantity Value Quantity Value Quantity Value Quantity Value Quantity Value 

Canada ______ 873 44,676 889 48,140 522 28,847 795 41,698 861 60,275 
Greece_______ 161 12,964 222 17,475 300 17,192 340 25,079 500 52,395 
Italy ________ 613 57,548 634 57,489 208 18,441 657 54,522 1,186 124,361 
Japan _______ 2,405 198,884 1,256 93,115 1,036 . 61,927 3,190 238,979 2,922 305,509 
Korea, Republic of 762 61,842 911 61,561 1,441 88,668 1,503 117,742 1,418 152,483 
Mexico__ _ __ —_ 1,269 103,208 571 44,541 322 22,555 450 35,808 814 85,098 
Spain _______ 1,709 131,600 1,862 136,093 784 46,909 744 53,038 1,400 127,592 
Taiwan ______ 264 24,168 249 22.063. 435 35,647 394 41,126 634 70,004 
Turkey ______ 89 6,645 159 13,461 310 20,044 258 19,583 | 242 23,482 
Other _______ 1,297 121,441 1,124 107,888 496 45,811 708 70,662 — 1,077 141,207 

Total ____ 9,442 762,976 7,877 601,826 5,854 381,041 9,039 698,237 11,054 1,142,406 

Table 12.—U.S. exports of rerolling material (scrap), by country of destination 
_ (Thousand short tons and thousand dollars) 

| Count 1975 1976 | 1977 | 1978 1979 
un —_—_—— OO Ore Oe eee ee OO eee eee Ss sce es 0) 

"y Quantity Value Quantity Value Quantity Value Quantity Value Quantity Value 

Korea, Republic of 29 3,189 44 11,098 99 9,871 — 2. 2. 172 
~Mexico_______ 40 4,623 24 2,464 21 2,061 38 4,176 57 8,614 
Pakistan _____ 4 402 3 278 | 18 | 742 q 470 __ __ 
Thailand _____ 131,518 76 8,426 138 14,078 oe __ _ __ 
Turkey ______ (1) 61 4 5AL 16 ~—-1,709 __ __ __ _ 
Other _______ 74 6,478 90° 9,845 848,780 6 882 11 1,486 

Total ____ 160 16,266 241 32,652 321 31,691 250 «5,528 70 10,222 

1Less than 1/2 unit. a | 
2Data do not add to total shown because of independent rounding. 

Table 13.—U.S. imports for consumption of iron and steel scrap,! by country 

1978 | 1979 | 
Country Quantity Value Quantity Value 

(short tons) (thousands) (short tons) (thousands) 

Austria ______________________ 35,857 $611 100 $830 
Belgium-Luxembourg____—_________ 1,368 _ 266 43,854 287 
Canada __________________ 609,946 42,771 661,657 59,304 
Germany, Federal Republic of _______ 13,068 665 758 572 
Japan ______ 17,364 1,006 6,750 4,649 
Mexico._____________________ 17,880 1,032 20,360 1,440 
Netherlands __________________ 50,141 1,746 8,737 855 
Panama____ =~ 21,720 277 2 1 
Sweden _____ = 1,900 360 5,158 681 
United Kingdom________________ 6,849 836 8,233 969 
Other ________ LL 11,861 750 4,662 1,216 

Total _-_________________ 798,954 50,220 760,266 70,804 
a 

1MIncludes tinplate. |





Kyanit Relat laterials yanite and Related Materials 
By Michael J. Potter’ : 

Kyanite, andalusite, and sillimanite are ties of these materials. _ So _— 
anhydrous aluminum silicate minerals that U.S. kyanite estimated production in both 
are alike in both composition and use pat- 1978 and 1979 increased slightly in tonnage 
terns and have the same chemical formula, and value. Export and import data since 

| Al,0;°SiOz. Related materials include syn- 1977 for kyanite and mullite-containing ma- | 
thetic mullite, dumortierite, and topaz, also terials are no longer collected as a separate 
classified as aluminum silicates, although category by the Bureau of the Census. 

_ the last two additionally contain substan- NL Industries, Inc., announced in late , 
tial proportions of boron and fluorine, re- 1978 the sale of its Taylor. Refractories : 
spectively. All of these kyanite-group sub- Division to: Didier Werke of Wiesbaden, 
stances can serve as raw materials for Federal Republic of Germany. The sale of 
manufacturing special high-performance, the division and related assets amounted to | 
high-alumina refractories, but there has approximately $32 million. Taylor produces | 
been no record in recent years of significant mullite and other special refractories, plus 
utilization of either dumortierite or topaz a wide range of kiln furniture, shapes, | 
for this purpose in the United States. bricks, and monolithic refractories, mainly 

Although published statistics are incom- based on nonbasic materials. 
plete, it appears that the United States, Legislation and . Government  Pro- 
India, and the Republic of South Africa are grams.—The allowable depletion rates for 
the leading world producers of kyanite- kyanite, established by the Tax Reform Act 
group minerals. It can be presumed thatthe of 1969 and unchanged through 1979, were 
U.S.S.R. and perhaps a few other industrial- 22% for domestic production and 14% for 
ized nations also produce significant quanti- foreign operations. | 

DOMESTIC PRODUCTION : : 

Kyanite was produced in the United tered synthetic mullite is prepared by sin- 
States in 1978 and 1979 at three open pit tering mixtures of alumina and kaolin, 
mines, two in Virginia and one in Georgia. bauxite and kaolin, or alumina, kaolin, and 

Kyanite Mining Corp. operated the Willis kyanite above 3,180°F. Low-temperature 
| Mountain and East Ridge mines in Bucking- sintered synthetic mullite is made by sin- 

ham County, Va. C-E Minerals, Inc., oper- _ tering siliceous bauxite or mixtures of baux- 
ated the Graves Mountain mine in Lincoln _ ite and kaolin above 2,820°F. . 
County, Ga. Output of synthetic mullite in 1978 and 

Estimated output of domestic kyanite in 1979 was largely of the high-temperature 
both 1978 and 1979 showed slight increases sintered variety, and the four producers of 
in tonnage and value. Kyanite production this material were A. P. Green Refractories 7 
statistics for 1979 (and for all previous years Co. at Philadelphia, Pa.; C-E Minerals, Inc., 
since 1949) are withheld to avoid disclosing at Americus, Ga.; Didier Taylor Refracto- 

company proprietary data. ries Corp. at Greenup, Ky.; and Harbison- 
There are three types of synthetic mul- Walker Refractories Co. at Eufala, Ala. 

lite. Fused synthetic mullite is made by Electric-furnace-fused mullite was produced 
melting Bayer process alumina and silica, by Muscle Shoals, Electrochemical Div., at 
or bauxite and kaolin, in an electric furnace Tuscumbia, Ala. (in 1978), and The Carbo- | 

at around 3,450°F. High-temperature sin- rundum Co. at Niagara Falls, N.Y. 

503
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Table 1.—Synthetic mullite production in . 
the United States oo 

| Year Gusptity, how : 
1975 ~-__-_ 24,150 | $3,350 . 
1976 42,230 453 
1977 9 40,280 5,283 | 
1978 ___________ 38,080 5,442 
1979 = 40,660 6,675 | 

CONSUMPTION AND USES — 

Conforming to established end use pat- al was used mostly in monolithic refractory — 
terns, kyanite and related materials were applications such as for high-temperature 
consumed in 1978 and 1979 mostly in the mortars or cements, ramming mixes, and 

manufacture of high-alumina or mullite- castable refractories, or with clays and oth- 

class refractories and in lesser quantities as er ingredients in refractory compositions : 
ingredients in some ceramic compositions. for making kiln furniture, insulating brick, 
Domestic kyanite, already ground to minus firebrick, and a wide variety of other arti- 
35 mesh as required by the flotation process cles. More finely ground material, minus 
used in its separation and recovery, was 200 mesh, for example, was used in body 

marketed either in the raw form or, after mixes for sanitary porcelains, wall tile, 

heat treatment, as mullite, which was some- investment-casting molds, and miscella- 
times further reduced in particle size before neous special-purpose ceramics. —_. 
use. In the 35- to 48-mesh range, the miner- , | : 

PRICES | 

Engineering and Mining Journal, De- Industrial Minerals (London) quoted kya- 
cember 1978 and 1979, listed prices for nite-group price ranges approximately 
kyanite, f.o.b. Georgia, ranging from $63 to equivalent to the following (converted from 
$117 per short ton for bulk shipments and pounds sterling per metric ton to dollars per 
$9 more per ton for bagged material. —— short ton): | 

Price ranges quoted for kyanite-group . 
materials in Ceramic Industry magazine, ————_______________—_—_- 

January 1979 and 1980, follow: , | a __Per short ton 
—-:1978 ~=—:1979 

___Pershortton ANG arena poe S164 «190 
1978 1979 Kyanite, South African, graded, 

pores suossiia Kyanite'indian fob, 77~7~7> MOON Malte ned tvante -——-SupSuag OGLE Sina plan mata ome 
Mullite, fused __________~ 725- 810 725- 810 Kyanite, in. dian, cz alcined, fob. 

Calcutta. ____.___._.-__--- 240 NA 

The December 1978 and 1979 issues of NA Not available. 

FOREIGN TRADE 

Export data of kyanite and mullite- between synthetic mullite and materials 
containing materials are no longer collected that were in part mullite. 
as a separate category by the Bureau of the Import data for kyanite-group minerals 
Census. Data had been collected up until have likewise not been collected as a sep- 
1977, and these export figures were publish- arate category since 1977. From 1972 
ed in this section in what was then table 2. through 1976, 100 to 200 tons per year was 
(U.S. exports and imports for consumption imported, largely from India and the Re- 
of kyanite and related minerals). However, public of South Africa. In 1977, imports 
these Census figures did not distinguish totaled 53 tons.



KYANITE AND RELATED MATERIALS 505 

WORLD REVIEW 

_Brazil.—Government approval to proceed export of kyanite and sillimanite, and has 
| with full-scale mining was received by Cia- recommended that production of kyanite 

nita Serra das Araras Ltda., the company should match the domestic requirements.® 
developing the kyanite deposit near An- Rhodesia, Southern.—Northeastern Rho- 
apolis in Goias State in central Brazil. The desia may contain significant resources of 
deposit consists of kyanite boulders lying kyanite in four main localities: Inyanga | 
close to the surface. Measured reserves are N orth, Ky Mine, Madecheche, and Master- . _ reported as 2 million tons. The property piece. The mineral is in the form of bladed 
also holds large reserves of a coarse-grained crystals at all four locations; small occur- 
kyanite-quartz rock. Trial shipments of — rences of massive kyanite are found only at 
crushed boulder material were sent to Eu- Inyanga North. 
rope, and tests conducted by refractory The geological environment is similar at 
manufacturers were reportedly encour- all localities; however, there are certain 
aging.” important differences. The Ky Mine deposit 

: _ Germany, Federal Republic of.—Imports contains biotite-kyanite schist. Since biotite 
of kyanite-group minerals in 1976 amount- is the only primary gangue mineral, benefi- 
ed to 36,500 tons. Principal countries of ciation is not difficult. Average Al.O; con- 
origin and the share supplied were the tent is 61%. At Madecheche, the ore is 
United States, 51%; France, 14%; the Re- biotite-garnet-kyanite schist with various 
public of South Africa, 10%; India, 10%; amounts of quartz. Beneficiation is required 
and the United Kingdom, 9%. In 1977 » to remove the garnets, and the kyanite | 
imports of kyanite-group minerals were contains from 58% to 62% Al,O3. The grade 
59,900 tons. Principal countries of origin of kyanite at Masterpiece is variable along — 
and the amounts supplied were the United an 11-mile strike, and beneficiation or fine 
States, 48%; France, 14%; the Republic of grinding would be necessary to remove 

. South Africa, 14%; India, 10%; and the surface coatings of iron oxide and inclusions 
United Kingdom, 6%.3 of graphite and biotite. Although the Inyan- 
India.—The formation of a science re- ga North deposits are not well known, their 

search complex at a cost of $10 million was grade is reported to be commercially 
authorized by the Government. The project, acceptable.® 
to be set up in Orissa State under the South Africa, Republic of.—Kyanite is 
supervision of the Government-owned com-__ one of several nonmetallic minerals consid- 
pany, Indian Rare Earths, will investigate ered to have a degree of promise for poten- | the possibility of mining and processing tial production in the State of Kwazulu in 
beach sands to produce sillimanite and Natal Province.’ 
other minerals.* | United Kingdom.—Imports of kyanite- 

The Government of India established a group minerals in 1977 amounted to 69,970 
working group to assess important nonme- tons. Principal countries of origin and the 
tallic minerals and suggest the most feasi- share supplied were the Republic of South 
ble program for their development. The Africa, 67%; the United States, 21%; and 
working group has opposed indiscriminate France, 11%.8
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Table 2.—Kyanite, sillimanite and related materials: World production, by country’ 

(Short tons) 

a
 

Country? and commodity ~ 1976 1977 1978? 1979° 
i
 

| Australia: Sillimanite®? __________------------- 625 606 730 800 | 
Brazil: Kyanite __ __=___--------------=------ 282 121 1,500 1,500 

France: Kyanite-andalusite__ — _ _ ____-_---------~ 19,986 F €92,000 €22,000 NA 

India: 
os 

Andalusite_________-_-_--__------------- _- 427 248 250 

Kyanite ______---__-~------------------ ™53,770 46,433 31,101 | 30,000 

Sillimanite____________-__-_-_-------~------ 16,379 16,560 14,655 15,000 

Korea, Republic of: Andalusite_ __.______-_-------- . 513 127 67 50 

South Africa, Republic of: — . 

Andalusite______.____~---~--~---~-------- 85,389 124,645 123,503 £147,905 

Sillimanite___ ____________~--_------------ 28,366 17,036 10,516 421,577 

Spain: Andalusite®___________.~----~--------- 6,330 7,300 6,600 6,600 

United States: 
_Kyanite ______.-__-___----------------- WwW Ww wi. Ww 

Synthetic mullite_________.__-------------- © 42,230 40,280 38,080 440,660 

3 Estimate. Preliminary. ‘Revised. NA Not available. W Withheld to avoid disclosing company proprietary 

ata. . 

1Qwing to incomplete reporting, this table has not been totaled. . 

-_ 2%n addition to the countries listed, a number of other nations produce kyanite and related materials, but output is not 

reported quantitatively and no reliable basis is available for estimation of output levels. 

In addition, sillimanite clay (also called kaolinized sillimanite) is produced, but output is not reported quantitatively, 

and available information is inadequate for the formulation of reliable estimates of output levels. 

*Reported figure. . 

oe TECHNOLOGY | | | 

The expansion of kyanite when calcined 1Physical scientist, Section of Nonmetallic Minerals. 

to form mullite was studied in laboratory N “Industrial Minerals (London). Green Light For Kyanite. 
: ot . 0. 183, October 1978, p. 11. 

: work. The apparent linear expansion of 35 3____. Industrial Minerals of West Germany. No. 131, 

mesh kyanite is approximately 28%. This August 1978, p. 17. | . 

value decreases gradually as the mesh size 78 ey News and Mineral Notes. No. 129, June 
. sla : » Pp. . 

decreases until it becomes about 7% for 825- “"s_— ‘indian Minerals. No. 140, May 1979, p. 13. | 
mesh kyanite.® : . | . _8__. Industrial Minerals of Rhodesia. No. 126, March 

New Mexico kyanite samples assaying Oe P. Se. pwork cited in footnote 3. 
as : - ™Page 56 of work cited in footnote 3. 

23% ky anite or higher can, reportedly , be 8Industrial Minerals (London). UK Mineral Processors, 

treated to give a high-grade concentrate. Merchants, and Agents. No. 127, April 1978, p. 18. 

The flowsheet is relatively simple but is ®*Brown, J.J ” Jr. Effect of Particle Size on the Apparent 

ene h si d pH L Th Expansion of Kyanite During Conversion. Am. Ceram. Soc. 

sensitive to mesh size and p control. The _ Bull, v. 58, No. 6, June 1979, pp. 617, 619. | 

deposit, near Petaca, N. Mex., appears to K "Purcell, G. L. Lee, and R. Mattis. Beneficiation of 

: : ° +h. yanite Ore from Rio Arriba County. New Mexico Energy 
involve a considerable tonnage of high Inet, Socorro, N. Mex., 1977, 35 pp. 

grade kyanite.’°



Lead 
By John A. Rathjen! and T. John Rowland? So 

U.S. mine output of recoverable lead air to 1.5 micrograms per cubic meter aver- 
dropped to 530,000 tons in 1978 and to aged over a 90-day period. The full economic 
526,000 tons in 1979. Primary refinery out- impact of this ruling was not quanified; 
put of lead from domestic and foreign raw however, an EPA economist indicated that 

materials, including lead in antimonial the ruling could virtually wipe out the 
lead, increased to 568,000 tons in 1978 and secondary lead sector if the standard were 
578,000 tons in 1979. Secondary smelter fullyimplemented.. pO 
production increased in 1978 and 1979. On November 14, 1978, the Occupational 

U.S. stocks of refined and antimonial lead Safety and Health Administration (OSHA) a 
at primary plants and consumer stocks of . issued final standards regulating occupa- 
soft lead, and lead in antimonial lead rose __ tional exposure to lead. The rules call for a 

_ Sharply in 1979. maximum exposure of 50 micrograms of 
In the 1978-79 period, the U.S. producer lead per cubic meter of air based on an 8- 

price for lead ranged from a low of 81 cents hour time-weighted average at the work- | 
per pound in the second quarter of 1978 toa place. Various segments of the industry will 
record high of 61 cents per pound in October be given different compliance schedules, 
1979, then declined to 55 cents at the close which range from 1 to 10 years, to fully 
of the year. The lead price on the London meet the standards. Two suits in opposition 
Metal Exchange (LME) experienced a simi- to the standards were filed with the U.S. 

| lar trend, beginning 1978 at 30.0 cents per Circuit Court. In one, the Lead Industries 
pound and rising to a high of 63 cents in. Association (LIA) claimed that the standard 
June 1979, then declining to 53 cents per was so costly as to be prohibitive. The 
pound at yearend. - United Steelworkers of America (USW) 

World mine production of lead in concen-_ claimed that the standard was not a suffi- 
trates increased for the third consecutive cient safeguard, and that a 40-microgram 

, year in 1979. Total metal production from limit should have been established. 
world smelters in 1979 increased to 5.5 The twenty-third and twenty-fourth ses- 
million metric tons, continuing a growth sions of the International Lead and Zinc 
trend which began in 1977. Total world Study Group (ILZSG) were held in Geneva, 
consumption of refined primary and second- Switzerland, November 23-30, 1978, and 
ary metal increased to 5.3 million tons in October 4-11, 1979, respectively. It was pro- 
1978 and continued upward in 1979 to a_ jected that both mine and smelter produc- 
total of 5.7 million tons. Total world stocks tion would increase marginally in 1979, and 
excluding those in centrally planned econo- that surplus would be absorbed by demand 
my countries, declined in 1978 and 1979 from the central economy countries. Little 
from the levels established in the preceding growth was foreseen in market economy 
years. lead metal consumption. 

Legislation and Government  Pro- The Department of Energy (DOE) spon- 
grams.—The General Services Administra- sored the third Electric and Hybrid Vehicle __ 
tion retained its stockpile goal of 785,000 (EHV) Program in Arlington, Va., on June 
tons for lead in 1978 and 1979. 25-27, 1979. The meeting addressed all 

On October 5, 1978, the Environmental phases of the EHV program with consider- 

Protection Agency (EPA) issued final rules able emphasis on the lead-acid storage bat- 
governing the National Air Quality Stan- tery, which is currently the accepted power 
dard for lead. The standard restricts lead in supply for electric vehicles. 

| 507
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- Table 1.—Salient lead statistics | a 
(Metric tons unless otherwise specified) , 

| oe | : } 1975 1976 1977 1978 1979 

United States: | . . | . — 
-Production:. _ . . 

_. Domestic ores, recoverable lead content __. _ . 563,783 552,971 537,499 529,661 525,569 
P Value lead fy ade _. . thousands__ | $267,230 $281,613 $363,789 $393,516 $609,929 

ri (refi ): 

"From domestic ores and base bullion. ___ _ . 481,003 515,767 486,659 501,643 529,970 
From foreign ores and base bullion _._ _ 96,077 76,513 62,041 63,530 45,641 

'  Antimonial lead (primary lead content) __ _ _ 1,928 4,211 2,987 2,914 2,596 
_ ppSenondary, lead (lead content) «=. 2. 597,341 659,132 757,592 769,236 . 801,368 

rts (lead content): oo 
Tead ore and concentrates Ba NA NA NA 54,231 32,902 

; Lead materials excluding scrap ...__. _... 19,283 5,332 8,931 8,225 10,646 
mports, general: 

: Lead in ore and matte 2-2 eee eee eee 79,483 69,277 66,533 52,085 39,998 
ad in base bullion _________.______. 41 , 319: 4, , 

S Lead a pigs, bars, and reclaimed scrap______ 96,049 136,391 243,164 226,926 198,344 
' Stoc ember 31 (lead content): 

At primary smelters and refineries ~ oe eee 142,002 110,406 91,113 98,665 . 89,322 
At consumers and secondary smelters ____ _ _ 120,941 117,580 _ 121,387 125,234 153,195 | 

Consumption of metal, primary and secondary _ _ 1,176,708 1,851,771 | 1,435,473 1,432,744 1,358,335 
w Frice: Common lead, average, cents per pound! _ _ 21.53 23.10 30.70 33.65 52.64 

orid: 
. : 

Production: , 
Mine _.__.._. . . thousand metric tons_ _ 3,482.1 *3,302.8 3,406.4 3,444.7 3,512.7 

ondary smelter ._.___._____. _do____ 1,245.1 ,673. 944, ,ol2. 937. 
_ Price: London, common lead, average, cents per . 7 

pound.-_._. -_ © ee 18.73 20.46 28.00 29.86 54.52 

"Revised. NA Not available. 
1Quotation on a nationwide, delivered basis. 
?Primary metal production only. Includes secondary metal production where inseparably included in country total. 

| DOMESTIC PRODUCTION _ Oo | 

MINE PRODUCTION because of a strike which lasted from June 1 
ae through mid-August 1978. Lead concen- 

area teh, Teas RAR ates reduced totaled 151,85 tone in 1978 
. and 178,937 tons in 1979. Total recoverable 

consecutive annual decline from the record ore reserve was estimated to be 43.5 million 

high level achieved in 1974. Production tons. with an average grade of 6.1% lead 
from Missouri mines increased in 1978 and ae’) cial aveas'tobe mined are held 
1979, accounting for 87% of the total in 1978 eee eee ee scral leases 
and 90% in 1979. Mine production in Idaho hi h ong sath * 9013 ineral teas 
increased in 1978, but decreased in 1979, St Joe le. d Co. year bsi di St J 
maintaining Idaho’s position .as the second Min. Is. Con : “Nation 's In ° i 
largest lead-producing State. Lead produc- inerals \Orp.; the Nation s rargest lead. 
tion in Colorado declined in 1978 and Producing company, operated six mines and 
1979 largely due to curtailed operations at four mill complexes in southeast Missouri 
the Idarado, Leadville Unit, Sunnyside, uring 1978 and 1979. The company report- 
and Eagle mines. Output of lead in Utah 4 that its mines produced 222,395 tons of 
dropped to a low of 2,500 tons in 1978, and __ lead in concentrates in 1978 compared with 
in 1979 there was virtually no production 221,745 tons of lead in concentrates in 1979. 

since the major producers had closed down. Hecla Mining Co. reported that its Lucky 
For the ninth consecutive year, the Buick Friday mine produced 143,880 tons of ore 

mine, jointly owned by AMAX Lead Co. of assaying 11.0% lead in 1978, and 159,574 

Missouri and Homestake Lead Co., was the _ tons of ore assaying 11.5% lead in 1979. Ore 

Nation’s leading lead producer. Tonnage of reserves at yearend were 531,000 tons com- 
ore milled in 1978 totaled 1.31 million tons pared with 544,311 tons at the end of 1978. 

averaging 9.2% lead. In 1979 a record 1.81 Hecla also reported production from the 
million tons of ore was mined and milled Star-Morning mine, jointly owned by Hecla 
averaging 7.8% lead. The quantity of ore (30%) and The Bunker Hill Co. (70%), total- 
milled in 1978 was lower than that of 1979 ing 263,265 tons of ore in 1978, and 257,731
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tons in 1979. Computed ore reserves were companies, 82% to purchased materials, 
approximately 907,000 tons at the end of and 14% to material processed from others 
1978 and about 1.36 million tons at yearend ona toll basis. The East Helena, Mont., and 

| 1979. The increase in ore reserves resulted El Paso, Tex., lead smelters process complex 

from both the development of new ore on concentrates and other lead-bearing materi- 

the lower levels of the mine and from als from domestic and foreign sources. El 
- higher metal prices which lowered the cut- Paso’s new 725-ton-per-day sulfuric acid 

off grade of ore for mining. | plant to control sulfur dioxide emissions 
The Bunker Hill Co., a subsidary of Gulf was tested in the fourth quarter of 1978. A 

Resources & Chemical Corp., reported that new lead ore roasting furnace, or sinter 
production from company owned and con- plant, was completed and placed in oper- 
trolled mines totaled 25,401 tons of lead, ation in mid-1979. These two smelters are 
about 3,600 tons more than in 1978. Proven expected to supply increased amounts of 
and probable ore reserves in the Bunker crude lead to the Omaha lead refinery. 
Hill mine totaled 2.08 million tons at year- ASARCO’s Glover plant processed relative- 
end 1979. | ly pure lead concentrates from the Missouri 

The Idarado Mining Co. in Colorado lead belt. Because of problems with the 
mined and milled 163,747 tons of ore aver- blast furnace, production of refined lead in 

aging 2.63% lead during 1978. Ore reserves 1978 fell short of capacity, but returned to 
at yearend 1978 were 2.62 million tons. In normal in 1979. | | 
July 1978, operations were suspended be- The AMAX-Homestake smelter-refinery 
-cause of continuing depressed metal prices at Boss, Mo., treated 151,882 tons of lead 

and high charges for smelting and refining. concentrate from the Buick and Magmont 

Mining and milling ceased on November 9 mines and produced 93,126 tons of refined 
after all broken ore was processed, and lead in 1978. Totals in 1979 were 178,936 

the property was placed on care-and-main- and 121,128 tons, respectively. The differ- 
tenance status. | ence was attributed to a 70-day strike which 

, : stopped production in 1978. —— 
SMELTER AND REFINERY PRODUCTION Secondary smelter production from re- 

Output of pri fined lead and lead cycled materials established a record of 
_ vutput of D tead ft re th fi and tea 801,368 tons in 1979. Secondary lead ac- 

im ame oy a © ali et hic P © than counted for 58% of the total smelter and | 
refineries in 1978 was slightly higher than refinery lead output. Approximately 113 
that of 1977. In 1979 the total production d lant ted int ‘ttently i 
increased to 581,604 tons. About 89% of the S©COnCaTY P ants operated in erm enmy ih 
total refined lea d produced in the 2-vear "e°overing lead and lead alloys from pro- 

‘od ik de lead, th y cessing scrap materials during 1979. Ama- 
period was corroding-grade lead, the re- jor change in the secondary lead industry 
val. anti procuction mi in Naneous chen occurred during 1979 as NL Industries, Inc., 
oa bon metal. » and miscellaneous specill- the largest producer, began divesting itself 

St. Joe Lea d Co.’s smelter-refine rO- of its lead plants. By yearend NL retain- 

duced 218,001 tone of lead in all forms in °@ Rly the plants in Atlanta, Ga, and 
1978 and 203,292 tons in 1979. The smelter [edricktown, NJ. Some of the buyers in- 

d ’ d t te, f : cluded Gould, Inc., Seitzingers, Inc., and 
processed ore and concentrates trom mines Associated Lead Smelters Inc. Expansion 
in the United States, Mexico, and Peru. The 1 d «sas db 
Bunker Hill smelter-refine roduced P.2nS and acqu isitions were announced by ty P other companies and it was expected that 
99,790 tons of refined lead in 1978, and further ch ‘Il take place in the ind : 
91,354 ton in 1979. The smelter processed jo quring 1990, 

. . ry during 1980. 
ore and concentrates from mines in the 
United States, Mexico, and Peru. Comple- 
tion of a tall stack at the smelter in 1978 RAW MATERIAL SOURCES 
enabled the company to meet Federal air Primary smelters and refineries process- 
quality standards for sulfur dioxide and will ed ores and concentrates from domestic 
permit the plant to operate near capacity mines yielding 504,027 tons of refined lead 
levels in the future. and antimonial lead in 1978 and 532,461 

ASARCO Incorporated reported that its tons during 1979. Lead refined and recover- 
Omaha, Nebr., and Glover, Mo., refineries ed from imported concentrates in 1978 to- 

produced 162,930 tons of lead in 1978 and _ taled 64,060 tons. In 1979 imports of concen- 

164,110 tons in 1979. As a custom smelter, trates dropped sharply to 45,746 tons and 
approximatedly 4% of refined metal pro- was attributed to the increased production 
duction was accountable to materials pro- at Missouri mines. Lead recovered from 

duced by ASARCO’s mines and associated scrap processed at primary plants was 2,626
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tons in 1978, increasing to 3,397 tons in was largely battery plates with smaller 
1979. oo quantities of cable lead, soft and hard lead, 

Scrap materials consumed _ totaled type metal, solder, and babbitt. A small 
1,062,301 tons in 1978 and 1,105,130 tons in quantity of reclaimed scrap totaling 3,307 
1979. New scrap accounted for 16% of the tons in 1978 and 4,006 tons in 1979 was 
total scrap processed in 1978, compared imported for processing in domestic plants. 
with 17% in 1979. The remainder, old scrap, : 

CONSUMPTION AND USES 

Domestic consumption of lead declined in Prices.—When the basic selling price for 
1978 and 1979. | a pig lead was quoted at 33, 48, 58, and 63 

In 1979, the Bureau of Mines began re- cents per pound, the published price for red 
porting consumption on a basis of the Stan- lead, 97%, was 46.5, 57.5, 67.5 and 72.5 cents 
dard Industrial Code (SIC). In the category per pound, respectively. Using the same pig 
of metal products consumption declined in ead base prices, the comparative selling 

1979 mainly because of the drop in use of prices for litharge were 43.5, 54.5, 64.5, and 
lead for manufacture of storage battery 695 cents per pound. The pricing of lead 
grids and oxides. The reduction was attrl- chemicals and pigments has been altered 
buted to the mild winter and drawdown of from the traditional pattern of set premi- 
metal and battery stocks which had accu- ums in effect for many years. As the num- 
mulated in the past several years of severe ber of prod Sane . 

we . producers and their product mix have 
weather conditions. | Production cutbacks ch d. the orj f vari ducts h 
in the automotive industry were also a Pnanged, bie prices ol various products have 
factor in lesser use for lead metal products. Pa le Poni ak bir aaa acre 
There were slight declines in use for ammu- 7 
nition and building materials although con- ased on the selling price for pig lead in a 
sumption for cable coverings and brass and Beet period; however Pv ndividi adjust 
bronze registered modest increases. The ments were made by the individual com- 
general category of pigments declined nomi- panies and reflect differences in manufac- 
nally, but chemicals for petroleum refining turing technique, freight considerations, 
which had been sliding downward due to quality requirements, and other factors. 
EPA regulations increased 9,000 tons to The decision by some battery manufactur- 
about 187,000 tons in 1979. . ers to produce and sell lead oxide also had 

| | | an effect on the price mechanism. As a 
LEAD PIGMENTS result, there was a range of prices available 

Consumption of pig lead in the manufac- and each producer or consumer made ar- 
ture of lead oxides and pigments totaled rangements pest suite d to its work omens. 
541,215 tons in 1978 and 546,342 tons in __Torelgn Trade.—Imports of lead pig- 
1979. Production of black oxides for battery ™ents and chemicals for consumption in- 
manufacture consumed the largest portion creased slightly in 1978 and then declined to 

of the lead and accounted for 77% of the OoT1® tons in lene. The major portion o the 
total lead used in 1978, and 81% in 1979. ‘Imports was litnarge and red lead, whic 

Production and consumption of red lead and were imported from Mexico, and a substan- 
| other basic lead chemicals remained fairly tial portion of lead chromate, also called 

stable in 1978 and 1979; however, litharge chrome yellow, which came from Canada. 
production dropped sharply in 1979 as re- Small quantities of other lead pigments and 
quirements for battery manufacture chemicals were imported from producers in 
decreased. Europe. 

PRICES 

The U.S. producer price of lead declined ing the year to a record high average of 61 
from 33 cents to 31 cents per pound in May cents per pound in October. The sharp 
1978, but recovered in mid-August to 33 increase was attributed to a worldwide 
cents. In a series of increases the price rose shortage of lead concentrates and a strong 
to 38 cents per pound in November, where it demand for physical metal from central 
remained for the balance of the year: In economy countries. The price tapered off in 
January 1979 the price averaged 40.8 cents November and December. In terms of U:S. 
per pound, and then escalated steadily dur- currency, the LME monthly average cash
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price’ in 1978 ranged from 30.0 cents in in July to 53.3 cents in December. The 1979 

January to a low of 24.7 cents in May,then yearly average price was 54.5 cents per 

| increased to about 38.9 cents at yearend. pound, a disparity of 1.9 cents from the 

The January 1979 price averaged 45 cents average U.S. producer price which is usual- 

per pound signaling the beginning of an ly from 3 to 4 cents higher than the LME, 

escalation which peaked at 62.6 cents per representing the costs of duty and freight to 

pound in June. The LME price then begana_ the United States. . 

downward trend from 57.6 cents per pound | | 

| FOREIGN TRADE | 

Exports of lead metal, lead alloys, and from 17 other countries. Lead in ores and 

lead scrap increased in 1978 and 1979. The concentrates was supplied mainly from 

major portion of the exports in 1978 went to Canada, Mexico, and Peru with lesser ship- 

Canada, the Republic of Korea, and Mexico ments from eight other countries. oe 

in the form of scrap. In 1979 these countries Basic tariff rates continued through 1979 

continued as important markets with Tai- at 0.75 cent per pound on lead in ore and 

wan also becoming a large consumer of concentrates and 1.0625 cents per pound on 

scrap. Exports of lead in ore and concen- bullion, metal, and dross, for favored na- 

trates were also an important factor in 1978 _ tions, and at 2.125 cents per pound statuto- 

and 1979. Brazil and the U.S.S.R. were the ry for other nations. ce 

largest recipients, followed by Mexico and As a result of the Tokyo Round of tariff 

| Canada. a | | negotiations completed in 1979, new agree- 

General imports of lead in 1979 were ments on tariffs were reached with the 

down considerably from the totals reported developed nations of the world. The agree- 

in 1977 and 1978. Following traditional ments now place most nations on a most- 

patterns, the largest imports were in pigs favored-nation (MFN) basis with lower rates 

and bars including bullion, followed by to be phased in over an 8-year period 

lead in ores and concentrates, and lastly, beginning January 1, 1980. The new tariff | 

reclaimed scrap. The principal source coun- schedules are as follows, on lead content 

tries for metal were Canada, Mexico, and basis; oe 

Peru, supplemented by smaller tonnages 7 

I 
Most Favored Nation (MFN) 

Number —————————_—-_— Non-MF'N 

. 
1/1/80 1/1/87 

Ore ________-__---------------------- 02.1 0.75cent/Ib 0.75cent/Ib — 1.5 cent/Ib 

Lead bullion_______~_-_---~---------------
 624.02 3.5% ad val. 3.5% ad val. 10.5% ad 

Other unwrought_______-_--------------- 624.08 3.5%adval. 35% adval. | 10% ad val. 

‘Waste and scrap _____---~--~-------------- 624.04 - . 3.6% ad val. 2.3% ad val. 11.5% ad 

an 
; val. 

WORLD REVIEW 

- World mine production of lead in 1978 Mount Isa and the New Broken Hill Con- 

was 3.4 million tons, unchanged from 1977 solidated (NBHC) mine at Broken Hill. The 

and,about 0.1 million tons less|than the total increase in smelter-refinery production in 

3.5 million tons registered in 1979. Refined 1979 reflected the need to meet increased 

metal production including secondary re- worldwide sales commitments. Australian 

fined metal was 5.20 million tons in 1978 consumption of lead was about 7 2,000 tons 

and 1979 as reported by the World Bureau in 1978 and 1979. 

of Metal Statistics. Centrally planned econ- In 1978, production began at the open pit 

omy countries were estimated to contribute mine at Woodlawn near Goulburn, New 

1.2 million tons to the total. South Wales. The deposit had reserves of 10 

Australia.—A rise in production in 1979 million tons of ore containing lead, zinc, 

was attributed to increased output at the copper, and silver. Full production was . 

Woodlawn project near South Wales and a achieved in 1979. 

return to normal production levels at Mt. Isa Mines Ltd. (MIM) continued de-
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| velopment of the Hilton mine north of the mine of Esso Minerals Canada began pro- | Mt. Isa lode and announced the develop- duction in late 1979 at a planned rate of ment of a trial slope project, to be opera- production of 17,000 tons per year of lead , tive by 1984-85. A pilotplant study at the concentrate assaying 72% lead. The Yaa McArthur River lead-zinc ore body was mine owned by Barymin Exploration Ltd., completed in 1978. Both NBHC and MIM located on Cape Breton Island, started pro- announced during 1979 that they would duction in mid-1979 with an expected annu- each spend in excess of $10 million upgrad- al production of 10,000 tons of lead in ing their preparation and concentrating concentrate. 
facilities to improve productivity. Work is Germany, Federal Republic of.—In 197 &, : scheduled to be completed by 1983. four lead-zinc mines supplied ore to five In mid-1979 Simsmetal completed con- concentrators. Preussag AG mined half of struction of a new secondary lead smelter in the lead-zinc ores in the Harz region. Sach- Sydney. The new plant was rated at 11,500 tleben Bergbau GmbH recovered about 40% tons of lead per year. of the total production at Lennestadt in the Bolivia.—A contract was signed between North Rhine Westphalia region. The bal- Bolivia and a European consortium com- ance came from the Luderich mine of AG posed of. Klockner-Industrie-Anlagen, des Altenbergs in the Cologne region. Late Klockner-Humboldt-Deutz, Mechim and Si- in 1978 the Luderich mine was closed. As a dech (Belgium), and Klockner-Belge for a result, one of Germany’s five concentrators lead and byproduct smelter. The smelter- was also shut down. The concentrator could refinery was designed to produce up to have been kept operative with the opening 24,000 tons of lead per year with byproducts of anew mine in Bensberg but this was not including silver, antimony, tin, zinc, copper possible because of legal actions and protest matte, and bismuth. The startup date was by environmental protectionists and citi- set for mid-1982. . zens groups. _—Ss_— . _ Brazil.—An active exploration program Smelter and refinery production of pri- was implemented in order to replenish the mary and secondary materials in 1978 was diminishing reserves at some of the mines. 305,000 tons of lead. The output was in- One of the projects was the exploration ofa creased during 1979 to a total of about deposit in the Chapada do Ariripe in North- 342,000 tons. The principal operator in 1978 ern Bahia. The Cretaceous age bed is only was Berzelius Metallhutten GmbH’s Impe- 45.9 centimeters thick but extends over an rial: Smelter at Duisburg Wanheim with an area of more than 1 thousand square kilo- annual capacity of 35,000 tons. In 1978, meters. In 1979 Cobrac-Plumbum of Brazil Preussag-Boliden-Blei GmbH temporarily announced plans to expand refined lead closed the Harz, Lower Saxony, lead smelt- output from 52,000 tons to 60,000 tons in er because of a shortage of lead concen- 1980 and 93,000 tons in 1982. The company trates. Usually, about 40% of the concen- operated mines at Cobrac, Bahia, and Plu- trates are supplied by Boliden, AB while the bum, Parana, but imported 60% of its lead remainder is acquired by Preussag from concentrates. various foreign sources, principally Canada. Canada.—Domestic consumption pat- India.—In 1978, a new lead smelter was terns of lead were 50% batteries, 22% commissioned at Visakhapatnam with an chemicals, 20% alloys and semifabricated annual capacity of 10,000 tons. The refinery products, and 8% miscellaneous. at Tundoo in Bihar was expanded to a The HB mine of Cominco Ltd. in British capacity of 8,000 tons per year. Construction Columbia closed on September 1, 197 8,due work began in 1978 to develop the lead to the exhaustion of reserves. ASARCO had deposits at Sargipalli in Orissa, where re- planned to close the Buchans mine in cen- serves were estimated at over 2 million tons tral Newfoundland in mid-1979 but contin- of ore. Lead concentrates containing 65% ued to operate in view of the high price for lead as lead sulfide will also be available lead which prevailed through the year. In from the Zawar mine in Rajasthau and New Brunswick the $53 million expansion Agnigundala mines in Andhra Pradesh. program at the No. 12 mine of Brunswick Ireland.—Mine production of lead in 1978 Mining and Smelting Corp. Ltd., which was _ was greater than in 1977 as Tara Mines Ltd. deferred in 1977, was rescheduled for com- completed the first full year of operation at pletion in 1980. Navan, County Meath. Treatment of over Two new mines were under development 1.5 million tons of ore produced 41,800 tons in Nova Scotia in 1978. The Gays River of lead concentrates with a metal content of
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28,700 tons. | 7 Oroya. Other substantial lead mines were 
Northgate Exploration Ltd.’s lead-zinc- the Atacocha, Buenaventura, Milpo, Hua- 

copper-zinc mine at Tynagh, County Gal- ron, Raura, and San Ignacio de Morococha. 
way, was affected by a labor dispute which South Africa, Republic of.—Phelps 
stopped operations throughout the second Dodge Corp. had holdings on three ore 
half of 1978. Output of ore was only 41% of deposits in northwest Cape Province which 
that of the previous year. Ore reserves at reportedly could make South Africa a sig- 
Tynagh were reporied at 818,300 tons. nificant lead producer. Reports indicated 

Development plans of the proposed open that the Broken Hill ore body contains 38 
pit mine at the Bula lead-zinc ore body at million tons of ore averaging 6.35% lead, 
Navan requires the diversion of the River 2.87% zinc, 0.45% copper, and 89.1 grams of 
Blackwater. A study of the implications of silver per ton. The Broken Hill deposit was 
the river diversion was completed at year- under continuing development in 1979 with 
end 1978. | mine production expected to begin by 1980. 

Mexico.—Industrial Minera Mexico, S.A. Mining at Broken Hill will be by under- 
(IMM) increased the capacity of its concen- ground methods. Two ore bodies comprise 
trator at the Santa Barbara, Chihuahua, _ the deposit, the upper and lower, consisting 
unit from 2,400 tons to 3,000 tons of ore per of massive sulfide and mineralized schist 

day. However, production was curtailed with abundant galena and pyrrhotite. The 
during 1978 due to flooding in one of the mill was planned to produce 132,000 tons of 
mines. The Naica mine of Cia. Fresnillo in lead concentrates, 35,000 tons of zinc con- 
Chihuahua completed modifications and in- _ centrates, 22,000 tons of copper concen- 

: creased production during 1978. In 1979 trates, and 120,000 kilograms of silver per 
Minera Real de Angeles SA de CV decided year. The Black Mountain deposit was re- 
to place its silver-lead-zinc property into ported to contain reserves of 86 million tons 
production. Placer Development Ltd. holds of ore averaging 0.72% copper, 2.67% lead, 
a 34% interest in the venture along with 0.56% zinc, and 27.4 grams of silver per ton. 
the Mexican Government and Frisco SA de © The Black Mountain Mineral Development 
CV, a Mexican mining company. Estimated Co., Ltd. project, owned 51% by Gold Fields 
cost of the project is US$150 million. | South Africa Ltd. and 49% by Phelps Dodge 

The Real de Angeles property, in the Copper Corp., is slated to start producing 
State of Zacatecas, Mexico, has estimated 132,000 tons of lead annually in 1980. The 

reserves of 59 million tons, with an average other deposit, Big Syncline, had reserves of 
grade of 1% lead, 0.9% zinc, 0.015% cadmi- 101 million tons, averaging 0.04% copper, 
um, and 73 grams per ton of silver. A 10,000- 1.01% lead, 2.45% zinc, and 13.7 grams of 

ton-per-day concentrator will be built to silver per ton. 
produce silver-lead,zinc-cadmium concen- In Gamsberg, Northern Cape region, the 
trates beginning in 1982. Gamsberg lead-zinc mines were under con- 
Morocco.—In 1978, production of lead struction by a consortium including Anglo- 

concentrates continued with a shipment of American Corp., Newmont Mining Corp., 
30,000 tons processed in Morocco by the lead and O’Okiep Copper Company Ltd. Further 
smelter at Cued El Heimer. Expansion of development was deferred during 1979 
the smelter was underway to increase ca- pending an improvement in zinc markets. 
pacity to 48,000 tons of lead metal per At the end of 1979, ore reserves at Gams- 
year. At yearend 1979 a new lead-zinc- berg were recalculated by the operators at 
tungsten mine was opened at Draa Sfar 152,533,400 tons at 7.11% zine and 0.55% 

near Marrakesh. Initial annual production lead, compared to 150,384,000 tons at 7.10% 
was expected to be 3,000 tons of lead concen- zinc and 0.55% lead at the end of 1978. 
trate. Yugoslavia.—In 1978, about 21 mines, 14 

Peru.—A complete overhaul of the lead flotation plants, 2 lead smelters, the Trepca- 
sinter plant at the smelter in La Oroyawas Zvecan and Mezica, and the Trepca-Zvecan 
in progress in 1978 with the basic engineer- lead refinery were operational. Several 
ing being provided by Kaiser Engineers. mines and mills were being expanded in 
The output of refined lead increased in 1979 1978. The most significant was the expan- 
with the completion of repairs at the smelt- sion of Trepca’s annual capacity from 
er. Centromin produced about one-third of 650,000 to 1,000,000 tons of ore. Output of 
the total lead mine output. Centromin’s lead concentrates should increase to 65,000 
major producing mine was the Cerro de_ tons. The Trepca combine of Kosovska Mi- 
Pasco and the sole refinery was at La _ trovica began expansion of the Kopaonik
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lead-zinc mill at Leposavic, northwest of tons of lead. The ore was to be shipped to 
Kosovska Mitrovica, Serbia. A new mine, the smelter at Trepca. Work continued on. 
operated by Veliki Majdan, started produc- expansion and modernization through 1979, 
tion in 1978 at Tisovik near Osecina, Serbia. and plans were announced for a new lead 
The annual capacity was reported at 4,500 smelter at Trepca which is to produce 
tons of direct shipping ore containing 1,500 170,000 tons of lead annually. 

TECHNOLOGY 

Metallurgists at the Bureau of Mines at 70 to 90 kilowatt-hours per metric ton of 
Reno Research Center continued process refined lead, and the current efficiency was 
evaluation on the aqueous electrolysis of near 100%.‘ - | : 
lead chloride under a cost-sharing coopera- The Bureau also investigated a hydro- 
tive research program with four major lead metallurgical procedure to conserve cobalt, 
producers. To avoid sulfur dioxide and lead nickel, and copper by recovering the metal 
vapor emissions, the Bureau of Mines devel- from the matte byproducts of smelting Mis- 
oped a method for producing lead by leach- souri lead ores. For want of adequate pro-| 

electrolysis as an alternative to pyrometal- cessing technology the mattes are now. 
lurgical smelting. The method involves either unmarketable or marginally so. The 
leaching galena concentrate with a solution procedure involves leaching with manga- 
of ferric chloride and sodium chloride to nese dioxide and sulfuric acid to obtain 
produce lead chloride, and converting the copper, nickel, cobalt, lead, and manganese 
lead chloride to lead metal by fused-salt sulfates, and elemental sulfur.* a 
electrolysis. A process development unit _ The possibility of utilizing batteries in 
designed to produce 500 pounds of lead load leveling applications and other storage 
metal per day was operated intermittently possibilities has been the focus of research 
in 1979 without major operating problems. 1 several areas. Opportunities to combat 
Lead concentration in workplace air was the growing oil shortage were investigated 
monitored continuously. Lead exposure was ‘Such as energy storage in electric-power 
well below the permissible exposure limit of Systems, in transportation, and in commer- — 
50 micrograms of lead per cubic meter of ial and residential structures. The Electric 
air. Operating personnel had lead-in-blood Power Research Institute and the Depart- 
levels ranging from 7 to 26 micrograms of Ment of Energy jointly financed a battery 
lead per 100 grams of whole blood, which is ¢"ergy storage test which the Newark, N.J., 
well below the OSHA standard of 40 micro- Public Service Electric & Gas Co. cospon- | 
grams of lead per 100 grams of whole blood.® sored. A favorable time of day is sought for 

At the Reno Research Center the Bureau attery recharging for electric vehicles.* 
of Mines continued investigation of an ~~. waa 
electrolytic procedure for refining Missouri Phe eee Seon of Nonferrous Metals. 
lead bullion. The procedure being investi- "Haver, F. P., D. L. Bixby, and M. M. Wong. Aqueous ~ gated was more energy efficient and envi- rectrolysis of Lead Chloride. BuMines RI 8276, 1978, 11 

ronmentally acceptable than conventional ps Bureau of Mines. Research 79. 1980, p. 3. EI 
pyroprocessing. By adding 1% lead to the refinine Missouri Low-Antincn Load Bete Beate, lead bullion or using anode bags to collect RI 8401, 1979, 15 pp. 
loose slimes formed on anodes without add- g Sauibe RG, L. Heth, and D. L. Paulon ed lead, the resulting electrorefined prod- BuMines RI 8371, 1979, 16 pp. . 
ucts analyzed 99.999% and 99.99% lead, 94 A Pa er arb rage Systems. Sci. Am, v. 
respectively. Energy consumption was low,
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Table 2.—Lead statistics, 1931-79 oe a 

(Metric tons unless otherwise specified) 
-. 

United S 
—_ tates . World 

Y Mine _Refinery » General . . Total (cantee r Pro- ear pro- production Secondary imports Exports consump- oun iy duction | 

duction (primary production (refined)? tion po ' (mine) 
eh 

19381____ 367,067 401,669 212,916 - 9 19,654 515,009 4.24 1,825,397 
1932____ 265,776 255,773 179,895 40 21,838 378,024 3.18 1,192,948 
1988____ 247,368 239,203. 203,663 99 20,716 407,780 3.87 1,182,969 
1984____ 260,670 282,349 189,057 257 . 5,361 442,706 3.86 1,312,697 
1985____ 300,372 294,436 245,303 1,199 6,334 488,882 4.06 1,381,643 
1986____ 338,307 | 362,108 238,499 - 2,850 16,613 574,792. 4.71 1,502,298 
1987____ 421,748 423,943 249,567 4,448 18,226 615,706 6.01 1,690,086 
1938____ 335,410 348,059 204,025 2,935 41,609 495,323 4.74 ° 1,761,753 . 
19389____ 375,556 439,109 219,085 6,476 67,487. . 605,092 - 5.05 1,725,466 
1940_.___ 414,939 483,692 236,182 137,482 21,550 709,419 — 5.18 1,756,310 
1941____ 418,599 | 517,973 360,530 248,740 13,026 952,544 5.79 1,618,418 
1942____ 450,181 514,228 293,022 332,481 1,760 946,194 6.48 1,626,583 
1948____ 411,239 426,025 = 310,343 221,816 1,817 1,009,697 6.50 1,448,331 
1944____ 378,170 421,626 300,656 202,083 14,082 1,014,777 - 6.50 1,318,140 
1945____ 354,556 402,414 329,344 — 206,356 1,277 953,996 6.50 1,181,155 
1946____ 304,338 306,807 356,330 104,783 ~~ §42 867,722 8.11 1,150,311 
1947____ 348,560 400,078 © 464,452 144,708 - 1,382. - 1,063,221 14.67 1,358,963 
1948____ 354,234 368,947 453,657 224,180 862 1,028,653 18.04 1,425,188 
1949____ 371,862 433,034 373,926 249,694 879 868,787 15.36 1,550,379 
1950.___ 390,840 461,135. . 437,513 400,783 2,481 1,123,078. 13.30 1,678,292 
1951____ 352,137 378,925 470,022 162,415. 1,162 1,074,826 17.49 1,714,580 
1952____ 353,949 428,964 427,551 463,318 — 1,598 1,025,840 16.47 1,841,586 - 
1958____ 310,841 424,464 441,561 349,331 728  .1,090,077  - 13.48 1,905,089 
1954____ 295,215 441,538 436,288 250,643 541 993,251 14.05 2,059,310 - 
1955____ 306,651 434,684 455,453 239,632 366 —:1, 100,092 15.14 2,204,459 
1956____ 320,078 491,974 ' 459,721- 238,276 | - 4,198 1,097,437 16.01 2,258,891 

. 1957____ 306,824 484,013 443,821 294,181 3,936 1,032,481 14.66 2,394,968 
1958____ 242,560 426,518 364,495 334,254 1,233 894,836 12.11 2,349,609 
1959____ 231,864 309,287 409,492... 238,967 - 2,500 989,874 12.21 2,331,465 
1960____ 223,774 346,940 426,289 186,910 . 1,784 926,392 11.95 2,376,825 
1961____ 287,611 407,839 410,766 283,012 1,935 931,875 © 10.87 2,394,968 
1962____ 214,963 341,159. 402,973 233,329 - 1,912 1,006,644 9.63 2,508,367 
1968____ . 229,853 358,095 447,669 205,955 987 1,055,381 _ 11.14 2,517,681 
1964____ 259,464 407,715 491,315 188,553 . 9,231 ~~: 1,090,562 13.62 2,521,232 
1965____ 273,196 379,429 522,374 201,951 . . 7,086 1,126,254 . 16.00 2,691,172: 
1966____ 296,983 399,828 519,666 258,901 4,981 1,201,001 15.12 2,847,453 
1967____ 287,515 344,634 502,374 329,851 5,929 1,143,521 14.00 2,866,109 
1968____ 325,821 423,937 499,749 306,737 7,512 . 1,205,458 13.21 3,007,311 
1969____ 461,769 579,378 547,854 252,542 4,507 1,260,405 14.93 3,235,077 
1970____ 518,698 604,847 541,943 221,918 — 7,028 1,234,272 — 15.69 3,394,274 
1971____ 524,852 589,684 541,405 177,434 5,875 1,298,648 "13.89 3,395,548 . 
1972____ 561,470 617,248 559,368 219,893 4,599 —=1,347,400 _ 15.03 3,448,295 
1973____ 547,054 611,911 593,558 161,585 60,397 1,398,162 16.29 3,486,968 
1974____ 602,253 ~ 610,557 633,848 107,380 56,229 1,450,976 22.58 3,418,274 
1975____ 563,783 577,080 597,341 91,182 19,288 1,176,708 21.53 3,432,141 
1976____ 552,971 592,280 659,132 132,387 5,382 =: 1,851,771 23.10 3,302,800 
1977____ 587,499 548,700 751,592 237,023 8,931 1,435,473 30.70: 3,406,400 
1978____ 529,661 565,173 769,236 - 221,313 8,225 1,432,744 33.65 3,444,700 
1979____ 525,569 575,611 801,368 191,662 10,646 — 1,858,335 52.64 3,512,700 - 

11981-39 includes a small quantity of scrap. 
2Quotations for 1931-71 at New York and from 1972 on a nationwide, delivered basis.
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. Table 3.—Mine production of recoverable lead in the United States, by State 
| (Metric tons) - 

| State 1975. 1976 1977 1978 1979 
SSS SSS rs SSS Ss rT Ss es SPS SSPCHSGSSCD 

Alaska ___- = -_-_- _ | 13 a ©) __ 
Arizona. __ _§) -§ § 5 5§ 5 381 307 288 416 354 
California _____~___~_~___.1___-__ 60 | 49 3 Ww Ww 
Colorado __________ 2 24,574 24,266 20,860 15,151 7,554 
Idaho____ 45,718 48,658 42,872 44,761 — 42,636 
Illinois _-_- -§ vw. wi. Ww W Ww 
Kentucky _________.-~~________ (?) __ -- Ww — 
Maine.________ 330 196 161 Se 7 __ 
Missouri _.__._-.______________ 468,069 454,492 453,824 461,762 472,054 
Montana_____~-~_______________ 186 83 96 132 258 
Nevada__.__.-_____________ 2,700 | 528 674 653 24 
New Mexico ___-___..____________ ~ 1,752 WwW WwW Ww WwW 
New York __________~ 2 2,746 2,899 2,520 990 458 
Oklahoma _________ _— Ww WwW — __ 
Oregon __.-__-____-_----_____ Ww _- -- _- () 
Tennessee 2 = __ __ __ __ 4) 
Texas = 5 LL _. _- _— Ww __ 
Utah ___- 11,502 14,784 9,749 2,541 : W 
Virginia 9-2 2,314 1,765 1,998 1,803 1,596 
Washington $5 5 Ww Ww. 1,090 W (2) | 
Wisconsin. 5 Ww WwW W Ww WwW 
Other States___-_______________ 8,451 4,931 3,364 1,452 635 

| 563,783 552,971. 587,499 529,661 525,569 
ese 

W Withheld to avoid disclosing company proprietary data; included in “Other States.” 
1Less than 1/2 unit. . .
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Table 4.—Production of lead and zinc in the United States in 1978, by State and class of 
ore, from old tailings, etc., in terms of recoverable metal 

| . | (Metric tons) : . 

Lead ore Zinc ore Lead-zinc ore 
ar Gross - Gross . Gross . State . Lead Zinc . Lead Zinc . Lead Zinc 

weight ‘con- con- weight con- con- weight con- - con- b sis) tent _tent basis) tent _tent basic) tent tent 
, - 

. 
: Arizona ____________ ¢Q @& __ __ __ _— _- — a Colorado_,- ~~» 2 —  Y 4) __ __ _— __ 283,338 8,388 14,266 Idaho N67 6 Q @ ¢@) ©) > ©) — 789,278 29,081 . 30,228 Missouri_.__________ . 7,962,153 461,762 59,038 _- _- _- es -- ~— Montana____________ __ __ __: __ a ~- (7) (7) () Nevada_____________ __ __ __ __ _- _- ) (*) 4) New Jersey ___________ ee __ _— 167,074 _— 28,915 _- _- —- New York _____-_____ ee Le —_ 392,959 990 26,463 __ we On Pennsylvania_________ __ a __ 448,736 _. 19,099 _— __ __ Tennessee __§_________ _— __ _- 3,291,988 _. 88,968 _. ee 

Utah __-__-_ (?) ()_ (4) __ ae 93,370 2,485 3,496 Virginia _~_-__________ _— _ a 455,414 1,803 10,974 __ wee ee 
Other States?__._______ 42,747 805 4,893 155,102 223 =: 3, 228 oe eo 

Total__.________ 8,004,900 462,567 63,931 4,911,273 3,016 172,647 1,165,986 39,904 47,990 
Percent of total : 

lead-zinc _______ _. 87 21 __ 1 BT __ 7 16 eee 
Copper-lead, copper-zinc, 

and All other sources® Total 
copper-lead-zinc ores . 

Gross . Gross . Gross . - . Lead Zinc . Lead Zinc - Lead Zinc 
weight con- con- - weight con- con- weight ~ con- con- | basiz) tent — tent basis) tent tent = .558,) tent _—tent 

. Arizona ____________ __ _. 144,588,484 1416 W 44,583,434 416 Ww Colorado_____§_§______ 180,212 4,270 17,125 1202,487 12,493 817 665,987 15,151 22,208 , Idaho_____~§ _-_- —_ — _- 1728,690 115,680 12,125 1,512,968 44,761 32,353 
Missouri _____§_______ -- _- _— — a _— 1,962,153 461,762 59,038 
Montana____________ _— — — 12.409 1132 179 8,409 132 79 Nevada___§__________ ee a 1787,727 1653 11,871 787,727 653 —:1,371 New Jersey __________ —- ~- -~ _- _- — 167,074 —— 28,915 New York ___________ _— ne a a __ 392,959 990 26,463 
Pennsylvania_________ _— __ _— _— a — 448,736 _. 19,099 Tennessee___________ 1,837,426 -~~ 38,938 — _ _.  . §,129,414- _— 87,906 Utah __-_- __. __ ae 14,990 - 1106 113 98,360 . 2,541 3,509 Virginia _-___________ _— _— __ _— a _— 455,414 1,803 10,974 
Other States?_________ -- Le __ 600,132 424 2,634 797,981 1,452 10,755 $< OG 1,109 

Total__._._______ 2,017,638 4,270 11,068 46,910,819 19,904 7,039 63,010,616 529,6614302,669 Percent of total 
lead-zinc __._§____ _- 1 4 — 4 2 __ 100 100 

W Withheld to avoid disclosing company proprietary data; included in “Other States.” 
a Lead ore, zinc ore, lead-zinc ore, and ore from “All other sources” combined to avoid disclosing company proprietary ata. 

Other States includes Alaska, California, Illinois, Kentucky, New Mexico, Texas, Washington, and Wisconsin. 
i 3Lead and zinc recovered from copper, gold, silver, and fluorspar ores, and from mill tailings and miscellaneous cleanups. 
“Data do not add to total shown because of independent rounding.
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Table 5.—Production of lead and zinc in the United States in 1979, by State and class of | 

| ore, from old tailings, etc., in terms of recoverable metal 

| | | (Metric tons) : co 

Lead ore Zinc ore Lead-zinc ore 

Gross . Gross : Gross . 
State : Lead Zinc . Lead Zinc . Lead Zinc 

weight con- con- welgnt con- con- weight ~ con- con- 

| basis) tent’ —sttent basis) tent _tent basis) tent _tent 

Arizona ____~—_-_-—---- 510 28 3) luke __ _— — _— 

Colorado ___-_.------ (4) __. __ (4) — (7) 163,507 5,707 8,870 

Idaho__ _____-~-----~ 660 121 19 __ _- _- 750,999 24,607 27,500 

Missouri___.___-_----- 8,262,993 472,054 61,682 _- _- -- _- _- _- 

Montana __-____---- 11,688 1738 50 _- _- _- ~) (7) () 
Nevada__—____---—--~- -- -- _- — — _— -- -- -- 

New Jersey _____-_--- _- _- _- 175,694 _. 81,118 _- _- _- 

New York ___ —-__~---- — _— _- 144,232 458 12,133 —- oe _- 

Pennsylvania —_—__———-—~— __ — __ 477,726 _. 21,447 __ — — 

Tennessee ________.__ Sle __ 3,256,310 __ 81,358 ee — 

Virginia ______------ __ __ _- 445,096 1,596 11,406 _— __ __ 

Other States? __ _______ —  () (7) (*) oe -— -- __ _— _- 

Total. _______--- BRAS, 85 472,37 6 61,751 4,499,058 . 2,054 157,462 914,506 30,314 36,370 

Percent of total. é ( wk oe 
lead-zinec ___~---\. = 90 23 Le _- _ 59 oo 6 14 

Copper-lead, copper-zinc, . 
and All other sources® | Total 

copper-lead-zinc ores 

Gross “a om Gross | . Gross oe 
re Lead Zinc : Lead Zinc . Lead Zinc 

welant con- con- welgnt con- con- weight con- con- 

bossy) tent = tent basis) tent tent basis) tent _ tent 
a 

Arizona ____----~--~- —_ _— __ 147,433,240 1826 W = 47,433,750 354 Ww 

Colorado__.__.-----~ - le — 1192336 1,847 11,040 355,848 1,554 9,910 

Idaho____.-__-_----~-~- — _— _— 708,675 17,908 2,141 1,455,834 42,636 29,660 

Missouri ____-_---~--~-— __ _- _- _- __ __ 8,262,998 472,054 61,682 

Montana_____-_~—_~- __ —_ __ 16,402 185 154 18,090 258 104 

Nevada. ____--_~-—-—-— —_ — __ 41,188 24 __ 41,188 24 _— 

New Jersey __ -__----- __ _— _- _— _- __ 175,694 _ 31,118 

New York _______~--~- — — _- a — = 144,232 458 12,133 

Pennsylvania __—_—__-—~ -— _- —_ Se —- ¢ oe 417,726 _ 21,447 

Tennessee ________-_-— _ 1,900,925 _. 3,761 ee ee __ 5,157,235 _— 85,119 

Virginia _________--~- __ —_ _- a __ — 445,096 1,596 11,406 

Other States*________-_ —_ -- __  12060,288 1685 14,762 2,060,238 635 4,762 

Total..._______— 1,900,925 __ 3,761 50,487,079 20,825 7,997 66,027,419 525,569 267,341 

Percent of total 
lead-zinec ______—_ _- _- 1 _— 4 3 — 100 100 

nnn 

W Withheld to avoid disclosing company proprietary data; included in “Other States.” 

4 1Lead ore, zinc ore, lead-zinc ore, and ore from “All other sources” combined to avoid disclosing company proprietary 

ata. oo 

2Other States includes California, Illinois, New Mexico, Oregon, Texas, Utah, Washington, and Wisconsin. 

\ 3Lead and zinc recovered from copper, gold, silver, and fluorspar ores, and from mill tailings and miscellaneous 

cleanups. 

Table 6.—Mine production of recoverable 
lead in the United States, by month . 

(Metric tons) 

Month 1977 1978 1979 

January _____~~- 40,841 45,233 48,352 
February ___-~--~ 44,607 40,942 44,673 
March ___—-—-~__-- 51,594 51,906 43,097 
April ____-_-~--- 48,271 44,916 37,315 
May____-----~-- 43,838 49,312 42,046 
June ________-~- 46,133 36,441 42,571 
July______----- 38,031 32,257 41,520 
August ______--_ 47,730 43,274 49,403 
September_ _ — ——--— 42,114 45,021 35,213 
October _____--- 44,678 50,370 50,455 
November _ —_ — — —- — 44,048 45,392 46,776 
December __—_—-- 45,614 44,597 44,148 

Total _____--- 537,499 529,661 525,569
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Table 7.—Twenty-five leading lead-producing mines in the United States in 1978, in order 
: of output 7 

Rank Mine County and State Operator Source of lead _ 

1 Buick________ Iron, Mo________~_____ AMAX Lead Co. of Lead ore. 
Missouri 

2 Fletcher ______ Reynolds, Mo_______—_~ St. Joe Lead Co__ _ __ Do. 
3 Magmont ____ _ Iron, Mo_____~-_-_--- Cominco American, Inc Do. 
4 Ozark ______-— Reynolds, Mo_________~ Ozark Lead Co _____— Do. 
5 Brushy Creek _ _ _ ~__-do ____. +--+ St. Joe Lead Co__ _ __ Do. 
6 Viburnum No. 29_ Washington, Mo ______ ~~ ~_—-do________- Do. 
7 - Viburnum No. 28_ Iron, Mo____~______-_- ____do__~_____ Do. 
8 Lucky Friday _ _ — Shoshone, Idaho _—_—__—_~— Hecla Mining Co__ _ ~ Silver ore. 
9 Bunker Hill _ ___ ~___do ~~ ee The Bunker Hill Co _ _ Lead-zinc ore. 

10° Star Unit ____~ ____do ~~. Le Hecla Mining Co_ _ —_ Lead-zinc and lead ore. 
11 Indian Creek ___ Washington, Mo ______ ~~ St. Joe Lead Co__ = _ — Lead ore. — 
12 Leadville Unit __ Lake, Colo. ________-~-~-~ ASARCO Incorporated Lead-zinc ore. 
13 Viburnum No. 27_ Crawford, Mo_____-__-~-~ St. Joe Lead Co__ ~~~ Lead ore. 
14 Idarado _____-~ Ouray and San Miguel, Colo _ Idarado Mining Co_ — _ Copper-lead-zinc ore. 
15 Sunnyside _ _ __ — San Juan, Colo___._____— Standard Metals Corp_ Lead-zinc ore. 7 
16 Burgin __—_——__ Utah, Utah _____§____-~_ Kennecott Copper Corp Do. . 
17 Bulldog Mountain Mineral, Colo_________~- Homestake Mining Co Silver ore. 
18 Austinville and Wythe, Va____________ The New Jersey Zinc Zinc ore. 

Ivanhoe Co 
19 ' Balmat______~— St. Lawrence, N.Y _______ St. Joe Lead Co___ _— Do. 
20 Tamarack _____ Shoshone, Idaho ___— ____— Day Mines, Inc _ _ _ — _ Lead-zinc ore. 
21 Ground Hog_ _ _ _ Grant, N. Mex _______-—_ ASARCO Incorporated Zinc ore. 
22 Pan American __— Lincoln, Nev ____~§_—~__—— The Bunker Hill Co _ _ Lead-zinc ore. 
23 Sherman Tunnel _ Lake, Colo. __________~ Leadville Corp.-Day. Silver ore. 

a ines . 
24 Ontario ______ Summit, Utah _________ Park City Ventures _ _ Lead-zinc ore. 
25 Clayton Mine _ _ _— Custer, Idaho_______-~-~ Clayton Silver Mines Silver ore. 

Table 8.—Twenty-five leading lead-producing mines in the United States in 1979, in order | 
: of output 

Rank Mine County and State Operator Source of lead 

1 Buick________ Tron, Mo______ _~___ AMAX Lead Co. of Lead ore. . 
Missouri . 

2 Fletcher _ ___ __ Reynolds, Mo____.__—_~— St. Joe Lead Co____ _ Do: 
3 Magmont ____— Iron, Mo__ ~~ _~§_§____— Cominco American, Inc Do. 
4 Brushy Creek _ _ _— Reynolds, Mo_________~ St. Joe Lead Co___ __— Do. 
5 Milliken ______ —~___do___ Ozark Lead Co ____— Do. 
6 Viburnum No. 29_ Washington, Mo ___—___-~ St. Joe Lead Co___ _ Do. 
7 Viburnum No. 28_ Iron, Mo______ ___do_ Do. 
8 Lucky Friday _ — _ Shoshone, Idaho _ ~ _ — _ ~~~ Hecla Mining Co_ _ _ — Silver ore. , 
9 Bunker Hill__ _— ___-do__ ~~~ The Bunker Hill Co _ — Lead-Zinc ore. 

10 Indian Creek ___ Washington, Mo —~_____—_ St. Joe Lead Co__ _ _ _ Lead ore. 
11 Star Unit _____ Shoshone, Idaho _ _ _ ~~ ~~ — Hecla Mining Co___ — Lead-zinc ore. 
12 Leadville Unit __ Lake, Colo. _~_-________ ASARCO Incorporated Do. 
13 Austinville and Wythe, Va________-_-~- The New Jersey Zinc Zinc ore. 

Ivanhoe Co 
14 Bulldog Mountain Mineral, Colo_______~ _~- Homestake Mining Co Silver ore. 
15 Sherman Tunnel _ Lake, Colo. ________--- Leadville Corp.-Day Do. 

ines 
16 Galena ______-— Shoshone, Idaho __ ___ — ~_— ASARCO Incorporated Do. 
17 Balmat_—_____ St. Lawrence, N.Y ______— St. Joe Lead Co_____ Zinc ore. 
18 Shullsburg —___ Lafayette, Wis _______~ _ Eagle-Picher Indus- . Do. 

tries, Inc 
19 Clayton _____~_ Custer, Idaho__________ Clayton Silver Mines — Silver ore. 
20 Sunnyside __ _ _ _ San Juan, Colo _______-~-_ Standard Metals Corp_ Lead-zinc ore. 
21 Minerva No. 1 Mill Hardin, Ill ~_-_________ Allied Chemical Corp — Fluorspar. 
22 Nabob ______~_ Shoshone, Idaho _ — — — _ — —_ Intermountain Mining Lead-zinc ore. 

ng., Inc 
23 Rosiclare _____ Hardin, Ill. __________-~ Ozark-Mahonig Co_ _ — Fluorspar. 
24 Nellie Grant —_~— Lewis and Clark, Mont _ — — — Sparrow Resources __ Lead ore. 
25 Silver Bell Unit_ — Pima, Ariz ~________~_ ASARCO Incorporated Copper ore.
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Table 9.—Refined lead produced at primary refineries in the United States, by source _ 
material 

(Metric tons) 

1975 1976 1977 1978 1979 

Refined lead:! | | 
From primary sources: 

Domestic ores and base bullion __ _-. _-__._-_____ 481,003 515,767 486,659 501,643 - 529,970. 
Foreign ores and base bullion. _-§_-$_§___§_-________ 96,077 76,5138 62,041 63,580 45,641 

Total _-___~____~_~ 577,080 592,280 548,700 565,173 575,611 
From secondary sources____§_§ $29 ~_~§ = = _— 26 86 1,244 2,862 

Grand total. ___.._~_ 577,080 592,306 548,786 566,417 578,473 
Calculated value of primary refined lead (thousands)? ____ _ __ $273,914 $301,628 $371,371 $419,277 $667,372 
er ry 

*GSA metal is not included in refined lead production. 
?Value based on average quoted price and excludes value of refined lead produced from scrap at primary refineries. 

Table 10.—Antimonial lead produced at primary lead refineries in the United States 
- 

. Lead content by difference Production Antimony content (metric tons) 

Year (metric - From From 

tons) Metric Percent domestic foreign From Total 
tons . ore ore - scrap . 
a ne ec 

1975 ~~~ 5,469 514 | 9.4 1,504 424 3,027 4,955 
1976 ~2 Le 6,117 662 10.8 2,099 2,112 1,244 5,455 
1977 ~o 6,855 816 ~ 11.9 2,459 528 3,052 6,039 

: 1978 ~~ 5,006 710 14.2 2,384 | 530 1,382 4,296 
1979 ~~ 3,402 271 8.0 2,491 105 535 3,131 
eee 

Table 11.—Stocks and consumption of new and old lead scrap in the United States in 1978 
. (Metric tons, gross weight) 

Consumption 
Class of consumer and , Stocks Receipts (7 no Stocks 

type of scrap Jan. 1 P New Old Total Dec.31 
scrap scrap ————_—— SS 

Smelters and refiners: 
Soft lead ~_-_§ 4,540 51,553 53,551 53,551 2,542 
Hard lead _._- ~~ ee 1,226 32,054 oe 31,907 31,907 1,373 
Cable lead ~- > > 5 2,240 42,751 __ 43,052 43,052 1,939 
Battery-lead plates___________ 58,321 711,687 _- 710,350 710,350 . 59,658 . 
Mixed common babbitt ________ 299 5,339 __ 5,214 5,214 424 
Solder and tinny lead _________ 273 13,909 __ 13,846 13,846 336 
Type metals __§_§_§_§_§__§_____ 2,783 25,985 _— 25,769 25,769 2,999 
Drosses and residues _____.__.___ 32,368 172,690 174,187 _- 174,187 30,871 
EES 

Total _ _~_____________ 102,050 1,055,968 174,187 883,689 1,057,876 100,142 Ee EE 
aeSasas=s=S=S=~oooooeeeeee 

Foundries and other manufacturers: 
Soft lead ~._-______________ _- _- __ _— —_ —_ 
Hard lead _______§_____ _- _- __ _- — — 
Cable lead ~_-___- ~§ — _- _- _- _— _- 
Battery-lead plates____§_______ _- _- _- _- _- _- 
Mixed common babbitt ________ 38 4,468 __ 4,425 4,425 81 
Solder and tinny lead _________ _- _- __ _- _- _- 
Type metals _______________ _- _- _- _- _- a 
Drosses and residues ___§ __._.____ _- _- -- _- _- __ 
oe 

Total ~§_-_-§_--_ 38 4,468 — 4,425 4,425 81 OO ae=$S=S$=S=Sooooooooooooooooooooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 
All consumers: 

Soft lead ~~~ 4,540 51,552 — 53,551 53,551 2,542 
Hard lead __-_.___§ 1,226 32,054 __ 31,907 31,907 1,373 
Cable lead ___._-§_ ~§ e 2,240 42,751 _— 43,052 43,052 1,939 
Battery-lead plates___________ 58,321 711,687 __ 710,350 710,350 59,658 
Mixed common babbitt ______ __ 337 9,807 __ 9,639 9,639 505 
Solder and tinny lead _________ 273 13,909 __ 13,846 18,846 336 
Type metals _______________ 2,783 29,985 — 25,769 25,769 2,999 
Drosses and residues__________ 32,368 172,690 174,187 — 174,187 30,871 

Grand total ______________ 102,088 1,060,436 174,187 888,114 1,062,301 100,223 
eee
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Table 12.—Stocks and consumption of new and old-lead scrap in the United States in 1979 
ol, (Metric tons, gross weight) 

Consumption Class of consumer and Stocks Receipts. (QO Stocks type of scrap Jan. 1 P New Old Total Dec. 31 
scrap scrap _—_— eee Eee 

Smelters and refiners: 
: Soft lead ~~) = 2,542 45,459 —- 46,667 46,667 1,334 Hard lead __-_______ 1,373 25,254 _- 25,293 25,293 1,334 _ Cablelead __._- ~~ 1,939 62,462 _- 59,601 59,601 4,800 Battery-lead plates___________ 59,658 732,398 — 749,675 749,675 42,381 Mixed common babbitt _______ _ 424 5,964 —_ 6,134 6,134 254 Solder and tinny lead ________ 336 14,366 — 13,387 13,387 1,315 Type metals ___-_____________ 2,999 16,316 —_ 16,787 16,787 2,528 Drosses and residues__________ 30,871 172,310 183,036 -- 183,036 20,145 BODO AO 

Total _-__-________ 100,142 1,074,529 183,036 917,544 = 1,100,580 74,091 eee ON CD 
ewe eres 

Foundries and other manufacturers: 
Soft lead ~~~ -_ — — —_ — _- Hard lead _______________ a _— __ ee _— _— Cable lead ______§_~___ _- _- _- _— _- _- Battery-lead plates___________ -- -~— a — —_ _- Mixed common babbitt _______ _ 81 4,513 — 4,550 4,550 44 Solder and tinny lead ________ _ _- Lo a __ _- _- Type metals __-_____________ -- _- _- _~ _- ae Drosses and residues__________ __ __ _- _- _- _- 

. NPC 

Total ~~~ 81 4,513 _— 4,550 4,550 44 OEY . TlTFETHEHEHEHEHEEHEFHFHRmOeeelllllllllTT—T—T—T—e 
All consumers: 

Soft lead _-__)______ 2,542 45,459 _— 46,667 46,667 1,334 So Hard lead _._- = 1,373 25,254 —- 25,293 25,293 1,334 Cable lead -.-_-_-___ == 1,989 62,462 _. 59,601 59,601 4,800 Battery-lead plates______-_____ 59,658 732,398 —- 749,675 749,675 42,381 ‘Mixed common babbitt ________ 605 10,477 __ 10,684 10,684 298 Solder and tinny lead _________ 336 14,366 _ 13,387 13,387 1,315 Type metals ________________ 2,999 16,316 _. 16,787 16,787 2,528 Drosses and residues_________ 30,871 172,310 183,036 _— 183,036 20,145 NOD ABO ooo” 
Grand total __-____________ 100,228 1,079,042 183,036 922,094 = 1,105,130 74,135 I 

Table 13.—Secondary metal recovered! from lead and tin scrap in the United States in 
a 1978, by type of product 

(Metric tons) 

Lead Tin Antimony Other Total OS OE 
Refined pig lead_________________ 210,356 __ _. — 210,356 Remelt lead ~~~ = 72,228 __ __ __ 72,228 eee HO 

Total. ~_~____ 282,584 _- __ __ 282,584 eee G04 SS. FHT FHEH—w2>2>2—>—OOD eee Refined pigtin __-_________ __ 1,565 — — 1,565 Remelt tin-_~__-_-__________ _- 29 _- -- 29 eee 
Total _-._--______ -_- 1,594 _- _— 1,594 eet ————eeeeeeeeeeeee_ 

Lead and tin alloys: 
Antimonial lead __.________ > 409,910 712 19,614 862 431,098 Common babbitt __.___________ 6,461 348 672 11 7,492 Genuine babbitt _.____________ 9 172 16 4 201 Solder._____________ 31,408 4,363 1,034 22 36,827 ope metals ______§___________ 16,861 1,038 2,617 1 20,517 Cable lead _.__§_-§________ 3,924 _- 31 __ 3,955 Miscellaneous alloys____________ 543 81 16 — 640 $$$ C(O 
Total. _____ 469,116 6,714 24,000 900 500,730 Tin content of chemical products _____ _ _- 463 _— -- 463 See ———_——_—_—_—lll_D Grand total. -§__-________ 751,700 8,771 24,000 900 785,371 —oo Sees 

Most of the figures herein represent actual reported recovery of metal from scrap.
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Table 14.—Secondary metal recovered! from lead and tin scrap in the United States in 

| 1979, by type of product | - 

(Metric tons) — - 

- _ Lead Tin Antimony Other ‘Total 

Refined piglead_____------------ 268,647 ek 268,647 
Remelt lead __ _ ___-_------~------ 83,574 _— _— _— 83,574 

Total. --------------- _ 852,221 __ __ __ 852,221 © 

Refined pigtin ______------~----- oe 1,762 _- -- 1,762 

Remelt tin ____---------------. _- 20 _- -- 20 

Total ee _ 1,782 _ 1,782 

Lead and tin alloys: | . ee 

- Antimoniallead ~_______------ 378,830 867 18,477. 613 398,787 

-€ommon babbitt _____--_-_-_-_- 6,071 328 633 10 7.042 
‘Genuine babbitt _______------- | 3 113 11 3 . 130 

Solder______--------------- 33,653 5,282 1,185 32 40,152 

- Type metals __ ._____~-_------. 8,977 584 1,564 — 11,125 

Cable lead ___ - _-___--------- 2,477 _- 26 a 2,503 

Miscellaneous alloys____-___-~--~-._ 524 75 17 _- 616 

Total_______-_----~+------ 430,535 7,249 21,913 658 460,355 

Tin content of chemical products ___--- | _- . 433 _- __ 433 

Grand total __-__-_--------- 782,756 9,464 21,913 658 814,791 

1Most of the figures herein represent actual reported recovery of metal from scrap. 

| _.. Table 15.—Secondary lead recovered in the United States ee 

| a | (Metric tons) os | 

SO 1975 - 1976 1977 1978 1979 

As metal: oo | : | | 

_At primary plants --~—~—~-~~~7 7577777777 —- 26 86 1,244 2,862 

At other plants - -__-_--------- Wee ee 246,116 282,117 303,063 281,340 349,359 

Total.__§_-_______---~-----~--------- 246,116 282,148 303,149 282,584 352,221 

eer 
TT ee 

| In antimonial lead: . 
At primary plants ______----------------- 3,027 1,244 3,052 1,382 535 

At other plants_________-_--------------- 282,845 308,983 380,335 408,528 378,295 

Total... ___-__---- oe 285,872 310,227 383,387 409,910 378,830 

In other alloys __ ___-_--------------------- 65,353 66,762 71,056 76,742 70,317 

FS
 

Grand total. a —_—— 

Quantity _______-_------------------ 597,341 659,182 757,592 769,236 801,368 | 

Value (thousands)! _________---~--------- $283,531 $335,675 $512,753 $570,662 $930,019 

i nnn
 as 

1Value based on average quoted price of common lead.



Table 16.—Lead recovered from scrap processed in the United States, by kind of scrap 
- and form of recovery _ 

(Metric tons) 

} nL oe 981979 
| oo Kind of serap Pe Po 

Newscrap: =s=$e_—« oo . . ° 
Lead-base__ ~~ Lt 114,908 123,596 
Copper-base _ oon eee eeC«4 GIT 4,944 
Tin- ase_ Le a 211 85 

Total ____._-_-_------_---------------------------------___119,786__128,625 
Old scrap: . . a - —_ a - ne . 

Battery-lead plates — ~~ ~~ ~~~ ~~~ -=~~=~----==+ +--+ 7-752 2220 777777 469,555 495,551 
All other lead-base ____________________-~_ eee 164,467 .. .160,345_ 
Copper base Hee eee ee 15,476... «16,845 
Tin-base__-_-______---_ =e 2 eee 

Total eee --------__ 649,500 672,748 

Grand total ____________---_-_-_-----------L-------------_____ 769,236. 801,368 

CO | _Formofrecovery, oO | 
As soft lead: as oe | - oo 

At primary plants — - — -— ~~~ ~~ 2 ~~ ~- neo ncn rrr oo 1,244  —§. 2,862 
At other plants__________-~_------LL------------++---------- 281,340 349,359 

Total. 22 ee 282,584 852,221. 

Inantimoniallead'-_ === 409,910 378,880 
In other lead alloys ~ eee ee 58,681 51,271 

In copper-base alloys ~~ ee ee ee 18,052 19,043 
In tin-base alloys ----- 2-4-5 4+ ee ee 5 ++ , 9 3 

Total _~_-_____________ 486,652 449,147 

_ Grand total _.__ =~ ee LL 7693286 = 801,368 

; ‘Includes 1,382 tons of lead recovered in antimonial lead from secondary sources at primary plants in 1978 and 535 tons 
in . = . | a , cet
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| Table 17.—Lead consumption in the United States, by product 
(Metric tons) 

Code | | Product | —— :1978 11979 
n
N
 

Metal products: 
3482 Ammunition - shot and bullets _____.../___-_-_--------------- «55,776 53,236 

' Bearing metals: | . 
35 Machinery except electrical — — — — — - ----- ~~ ~~~ ~~~ 7777777777 _- 905 

36 Electrical and electronic equipment _________-___------------ -- 79 

371 Motor vehicles and equipment ______--_---~-_------------- — 8,814 

37 Other transportation equipment _________----------------- _- 4,832 

| Total bearing metals ______________---------------- 9,510 9,630 

3351 Brass and bronze - billets and ingots __________--------------- 16,502 18,748 

36 Cable covering - power and communication _ __——-—--------~-------- 13,851 16,393 

15 Calking lead - building construction _________---------------- 9,909 8,017 

Casting metals; | | 
36 - Electrical machinery and equipment ___—-—----------------- __ 1,121 

371 Motor vehicles and equipment ___________-_-_------------- —_ 2,573 

37 Other transportation and equipment _______------------~---- _- 14,553 | 

3443 Nuclear radiation shielding _______—___------------------ —_ 4,498 

Total casting metals_____.____-_--_------------------ 3,611 22,745 

Pipes, traps, and other extruded products: 
15 Building construction. __________---------------------- -- 6,237 

3443 Storage tanks, process vessels, etc _______-_---------------- __ 949 

Total pipes, traps, and other extruded products _.__---------- 10,479 7,186 

| | Sheet lead: : 
15 Building construction. __________-_--_------------------ __ 14,173 

3443 Storage tanks, process vessels, etc ___.__._-_-------+--------- _- 6,259 

3693 Medical radiation shielding _..___/.___-_-------~-—----------- _- (?) 

Total sheet lead _____________-_-_---__------------ 12,626  —-.20,482 

Solder: . 

15 Building construction. __________-_---------~----------- a 9,777 

341 Metal cans and shipping containers ____________------------ _- 14,485 

367 Electronic components and accessories __________-_-----~------ _- 10,344 

36 Other electrical machinery and equipment________-_-----~----- _— -2,711 

371 Motor vehicles and equipment _____________-------------- __ 16,961 

Total solder ___._____________-_---------~--------- 68,390 54,278 

Storage battery grids, post, etc.: 
. 36911 Storage batteries - SLI automotive _____.__----------------- __ 350,301 

36912 Storage batteries - industrial and traction ________------------ _- 25,253 

Total storage battery grids, post, ete ___________---------- 412,564 375,554 

Storage battery oxides: 
36911 Storage batteries - SLI automotive _______ -_-_--------------- __ 418,883 

36912 Storage batteries - industrial and traction __—________-------~--- _- 19,895 

Total storage battery oxides ______________--~------~--- 466,710 438,778 

371 Terne metal - motor vehicles and equipment Woe ee 3,778 4,557 

27 Type metal - printing and allied industries _______.__-------~-~--- 10,795 10,019 

34 Other metal products? ___________.--_------------~----- 28,994 12,091 

Total metal products ___________~----~-~-~--~--------+--- 1,123,495 1,051,664 

Pigments: 
285 Paints _______________-~____-~___--~--+--+-~--~-+~-~--- _- 26,717 

32 Glass and ceramic products _____________-~--~---~--~-~-~--- _- 48,758 

28 Othe: pigments* _______________-_-___--~----~--~--~----- 91,642 15,315 

Total pigments___ _ ________----~--~-~-~-~------------- 91,642 90,790 

2911 Chemicals - petroleum refining ________~_____~-~---~--~-~-~--- 178,331 186,945 

Miscellaneous uses____ ________-__---__-_-~-~-~--~-~~-~--~-~+- 39,276 28,936 

| Grandtotal __________________~_______ ee 1,432,744 1,858,335 
ne 

1In 1979, the Bureau of Mines began reporting consumption on a basis of Standard Industrial Codes (SIC). 
2Included in storage tanks to avoid disclosing company proprietary data. 
3Includes lead consumed in foil, collapsible tubes, annealing, galvanizing, plating, and fishing weights. 

° 41978 totals include white lead, red lead, litharge, color and lead content of leaded zinc oxide. 1979 totals include color 

and lead content of leaded zinc oxide.
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Table 18.—Lead consumption in the United States, by month 

(Metric tons) 

Month 1978 1979 
a epee es 

January____________ 120,172 121,756 
February ___-____-__~__~~______ 112,305 116,924 
March _____~________~__ 124,327 = 182,956 

April __§__-_____~-~~_-+ 121,176 117,091 
May ~---- ee 113,108 121,803 
June_______~_ eee si, 112,047 
July _-_ ~~~ 93,309 88,060 
August ________-_~ 121,733 110,636 
September ______________________ 121,550 114,304 

October _____~________~_ 138,657 118,477 
November_______ ~~ = 127,929 108,150 
December ________~ ~~ 120,743 96,131 

Total? ~_-_-______ 1,432,744 1,358,335 

‘Includes lead that went directly from scrap to fabricated products and lead contained in leaded zinc oxide and other 
pigments. 

Table 19.—Lead consumption in the United States, by class of product and type of 
| material | 

| . (Metric tons) 

_— LL LL LS 

. 1978 

Product _ Soft lead antimonial allo copper- _ Total 
lead v8 base scrap 

ep 

Metal products $2» »§ 2 2 5 97,644 5,696 54,700 11,885 221,925 
‘Storage batteries_....._.__________ 494,296 368,377 16,601 879,274 
Pigments ____________________ 91,449 193 _- _— 91,642 
Chemicals_ 222222 __-______ ~—‘178,478 __ __ Le 178,473 
Miscellaneous ________ >. _-_-_____ 12,125 - 10,003 168 _- 22,296 

_ Unclassified... ee 35,458 1,205 2,471 a 39,134 

‘Total. LL 909,445 437,474 73,940. 11,885 11,432,744 
| — _ _1979 | _— 

Metal products________.__________ 108,058 63,827 52,610 12,837 . . 237,332 
Storage batteries_.________________ 468,752 329,217 16,363 __ 814,332 
Pigment _____-§___ 5 90,790 _— _- _— 90,790 
Chemicals________. ~~ ~_________ 186,945 —_ __ __ 186,945 
Miscellaneous _____=§___§____ 24,120 3,068 1,748 __ 28,936 . 

Total _-__-__ 878,665 396,112 70,721 12,837 11,358,335 
LL LE TC SS fA 

; ‘Includes lead that went directly from scrap to fabricated products and lead contained in leaded zinc oxide and other 
pigments.
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Table 20.—Lead consumption in the United States in 1978, by State’ 

(Metric tons) © 

ae: Lead in Lead in | 
- Refined : . Lead in 

. State antimonial copper- Total 
- soft lead lead alloys base scrap 

California _...___-.------------ © 92,583 40,255 5,054 417 :138,309 

Colorado ______---------------- 626 271 4 _— 901 

Connecticut ________---------~--- 10,107 10,357 _— 1,066 21,530 

District of Columbia _..____-------- | 64 _- _— _- 64 

Florida ____._._-_-_----------+-- 12,894 9,626 738 -- 23,258 

Georgia..____--__-------------- _ 65,503 30,942 1,653 8 98,106 

Iinois -_--- LL ---~ 40,25 54,467 8,061 1,425 104,228 

Indiana______-_.---_---------- 109,172 28,944 4,961 746 143,823 

Kansas __ ____~-~-_-~--_--_----- 26,481 12,758 72 95 39,406 

Kentucky. ._._.__.__---_-------- 6,788 11,652 2 -- 18,442 

Maryland. _______-.-_-_-------- 472 1,182 1,346 7 - 3,007 

Massachusetts... _.__._.------- 427 355. 7 259 1,048 

Michigan _-_.-_-.-_----.------- 13,803 17,545 10,605 37 41,990 

Missouri __.___--_--__-.-------- 27,409 12,716 1,300 1,139 42,564 

. Nebraska. __. ..-_-.------------~ 1,433 1,379 1,301 1,301 5,414 

New Jersey _______--_-_------~-- 77,486 | 5,841 2,404 380 86,111 

New York _______-__.~_-------- 26,113  . 5,828 6,089 222 , 38,252 

Ohio. ~._-_____~_-_-..~-------- 10,182 4,818 2,925 861 18,786 

Pennsylvania __.______---.------. 100,415 46,052 17,139 1,348 164,954 

Rhode Island__. _.___-..--=------ 2,889 159 36 _- 3,084 

Tennessee __ _______.__-_----~-~-~— 4,014 -—- 14,833 120 135 19,102 

Virginia __-___-__-___---------- 366 2,431 401 287 3,485 

Washington ______-___---------- = 8,754 2,221 _- _- 10,975 

West Virginia _._._____-_-_-------- 10,309 _— _. — 10,309 

Wisconsin ___-_________-------- 5,145 12,207 45 _ 4Ad 17,841 

Alabama and Mississippi _.-__-——---- 10,638 4,874 2,822 982 19,316 

Arkansas and Oklahoma ~_._-------- | 4,548 4,978 — _— 9,526 

. Hawaii and Oregon. _-_____-_---~---- 8,440 8,776 _- 17,216 

Iowa and Minnesota _______----~---- 8,784 21,978 950 _- 31,712 

Louisiana and Texas ___._____---~~-- 195,612 38,853 2,069 564 237,098 

Montana and Idaho_ _ —~_-_-___--~---~- 425 _- _- _— 425 

New Hampshire, Maine, Vermont, Delaware 10,208 15,806 355 162 26,531 

North and South Carolina_ __—__.-~--~- 17,067 15,173 1,759 -- 33,999 

Utah, Nevada, Arizona ________----~- 13 197 1,722 _- | 1,932 

Total _..._-.2--~-_--------+-- 909,445 437,474 73,940 11,885 1,482,744 

1Includes lead that went directly from scrap to fabricated products and lead contained in leaded zinc oxide and other . 

pigments.
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Table 21.—Lead consumption in-the United States in 1979, by. State? 

(Metric tons) 

5 ‘Dats. Lead. in . Lead in 
a, Refined ws Lead in aa 7 State . antimonial copper- Total 

. a soft lead lead alloys base scrap 

ee California ____~_.___________--~ ° (96447 ~  . 87,918 . 4668 | 536 139,569 
He Colorado _._______-_-_-__i-------~ 566 - 323 32 —_ - + 921 
“ Connecticut ____._..--___.-----~ = 10,852 _... 10,706 Be, 1,051 _. + 22,109 

ee District of Columbia ____________—-- 45 —_ —_ eo AB 
- Florida ________~_-__~ 2... 18,472 - + 9,206 161i _- 22,839 
s Georgia. ______-_..---_.-_-----~ . . 51,586 23,983 2,879 8 77,956 
3 INinois _..___.__-_----_-------- = 34,931 ~~ 89,780 9,870 1,510 | 86,091 
‘s Indiana___§___+___~---_~-___--- 110,248 - - 26,742 5,580 786 143,351 
y Kansas ____§__~~.~--_-____----~. .° 25,167 10,488 541 80 36,276. 

Kentucky___________--_____---- ‘ ° 1,901 18,6386 2 _— _ ~ 21,589 
Maryland. _____~~__-__-~-i-+--~-~- —  §83. “1,428 - 1,075 | 1 ~ - 3,082 
Massachusetts_ .—___-_~-_-_------ 797 326 26 292: 1,441 
Michigan ___§_§____.-____~-~-~L---~- - 9,944 12,462 1,372 17 23,795 

: Missouri _____—~-___~~~~~-_---- 19,602 «© . 10,651  ~.— 1,453 | 1,126 82,882 
Nebraska___ ________~~~-=--_--+-- 1,810 - 1,579 1,609 1,613 =. 6,111 
New Jersey _____________.-__-~- 16977 .. 3,526 4,120 293 84,916 
New York _____.~.-____-_-__--_ ... 24,468 . 4,934 6,536 143 . 36,081 

. Ohio ~~ -- ee _. 9,571 ~ 4,046 2,725 639 16,981 
Pennsylvania __-.~____-__.. ~~ ~*~ © 91,261 | 45,523 20,195 1,348 158,322 
Rhode Island_____§._-__.____----~- °° 3,385 159 37 —_ 3,581 
Tennessee _____________________ ~*~." ° 3,795 ' 15,487 178 . 181 ~~. 19,641 

. Virginia ~_-__§ ~~ te | 229 s.-2,784 222 _ 214 3,449 
Washington _______________.---. ~~. 6,399 2,321 — -— _, 8,720 
West Virginia _____.____.____-_-~-- 2,147 a a oe ee 8 2,147 
Wisconsin ___________________.. |. 5,758 11,669 . 67 _ 614 .-: 18,108 

¥ Alabama and Mississippi ___._._._._.__._ . - 10,440 os. 3,929 . 2,812 -, 1,520. - . 18,701 
& Arkansas and Oklahoma ___________-~ 4,109 «A146 . 128 el eae os. §68,888 . 

Hawaii and Oregon____________~--~ 8,805 - - 8,506 5 ; -.. .. .. : 16,816 

Iowa and Minnesota ______________~ ©. 8,271 . 21,228 71 a. 29,570 : 
Louisiana and Texas _________=..--~ «©. 211,624 .. 85,272 2,025 - _ 689 249,610 
Montana and Idaho_________~__~-~~-- 438 an -- -= ee 2 488 

- New Hampshire, Maine, Vermont, Delaware . . 8,758 — 15,2538 oe Boe 181. 24,195 
: North and South Carolina______..___.~ — . 19,692 . 17,965 "1,694 one Ss 89,851 

Utah, Nevada, Arizona ___________-—~- 142 141 =~. ~—s«:1,185 eo ees 1,418 

Total _-- LLL «i878, 665 -. 396,112  —70,721 12,8387 | 1,858,335 Oa ess. TS 

Includes lead that went directly from scrap to fabricated products and lead contained in leaded zinc oxide and other 
pigments. wo oo 

Table 22.—Production and shipments of lead pigments! and oxides in the United States 
a 

1978 1979 

Pro Shipments Pro- Shipments 

Product duction Value? duction ; Value? 
(metric Metric | Average (metric Metric “Average 

4 ns ns : tons) Total per ton tons) Total per ton 

White lead, dry __ —— 1,531 1,534 $1,502,693 $889 - 1,458 1,506 $2,444,183 $1,472 
Red lead _._-____~ 17,800 19,227 17,585,278 830 13,904 18,146 17,055,901 853 
Litharge ____.____~— 113,759 102,105 84,807,685 754 95,723 100,970 89,961,690 808 
Black oxide __—— — — 430,448 _- a8 _— 466,587 __ __ — 

. ee an 

z 1Excludes basic lead sulfate: withheld to avoid disclosing company proprietary data. 
“, 2At plant, exclusive of container.
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Table 23.-Lead content of lead and zine pigments! and lead oxides produced by domestic 
: manufacturers, by source 

| | (Metric tons) 

ee LLL LLL LL LL TCL TL eS TL CeO ET COT TP renee eames 

1978 1979 

Product . produced from— . Total . produced from— Total Be 
Ore SCt*éeaard in Ore. --.. lead in Pa 

et Pig pigments == t—tétiéisCSsC#@%RP gd pigments ae 
Domestic Foreign lead ‘Domestic Foreign lead - 

. Whitelead-------2 2 LL __ 1,225 1,225 —_ _ 1,167 1,167 2 
Red lead _________ _- -- 16,198 16,198 -- __ 12,653 12,653 3 
Litharge __________ _- _- 105,796 105,796 _- _- 89,022 89,022 * | Black oxide ~______ _- _- 417,996 417,996 _- _- 443,500 443,500 Z a SEO 

Total __~______ -- _— 541,215 541,215 _- _- 546,342 546,342 Seana 

*Excludes lead in basic lead sulfate and leaded zinc oxide; withheld to avoid disclosing company proprietary data. 

| Table 24.—Distribution of red lead shipments, by industry . 
(Metric tons) 

Industry 1975 .—-:1976 1977 1978 1979 ' 
LL LC A RR ee 

Paints 5 ee 4,130 6,415 5,914 5,998 5,300 : 
Ceramics _ = 5 W Ww Ww WwW Ww 
Other _-__-~_ 9,564 11,090 11,870 13,234 12,846 Ag 

Total ~~. 13,694 17,505 17,784 19,227 18,146 eee 

W Withheld to avoid disclosing company proprietary data; included with “Other.” 

Table 25.—Distribution of litharge shipments, by industry 

(Metric tons) . 
A LLL TC CLC CE ALC At COCCI Sr eee acne 

Industry 1975 1976 1977 1978 1979 $$ eee 

Ceramics ___ ~~ = 30,791 29,302 27,161 33,865 37,620 
Insecticides ___$____§__~_ ~~~ Ww _- _— _- _— Oil refining ~~~ WwW WwW WwW Ww Ww * Paints _____-____~_~ ee 2,946 7,579 2,455 3,200 3,038 
Rubber__________ ~~ 5,307 3,465 2,868 2,153 1,520 
Other _--_-- ~~~ Le 70,249 70,750 © 178,789 62,887 58,792 

Total _--_-_-__~ 109,293 111,096 111,273 102,105 100,970 eee Oe SS ee 
W Withheld to avoid disclosing company proprietary data; included with “Other.” : 

| Table 26.—U.S. imports for consumption of lead pigments and compounds 
eee 

1978 1979 : 

Kind Quantity Value Quantity Value “5 
(metric tons) (thousands) (metric tons) (thousands) oo —_— ee ee ands) : 

White lead ~~ 244 $306 112 $346 Red Jead_-_ ~~~ ~~ 1,550 1,153 1,356 1,664 ; Litharge..-§ - 2 25 2 5 19,478 13,468 16,524 18,673 Chrome yellow____§_§__§______ _ 1,140 1,707 1,241 2,915 Other lead pigments _____________ 35 58 15 100 Other lead compounds ____________ 597 600 470 679 eee YY 
Total _-_-___ 23,044 17,292 19,718 24,377
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Table 27.—Stocks of lead at primary smelters and refineries in the United States, Dec. 31 
(Metric tons) 

Stocks 1975 1976 1977 1978 1979 
ne Refined piglead __._______________ 69,593 36,169 12,044 17,001 45,448 Lead in antimonial lead _________ 4,137 3,490 1,945 556 646 Lead base bullion -__________ 6,122 6,066 5,312 5,818 5,683 Lead in ore andmatte__________________ 62,150 64,681 71,812 75,290 37,545 EIN 04 

Total __-__ 142,002 110,406 | 91,113 98,665 89,322 SS eee’ 

Table 28.—Stocks of lead at consumers and secondary smelters in the United States, Dec. 
| 31, by type of material | 

‘(Metric tons, lead content) 

EEE eee Lead in . Lead in Refined : : Lead in Year antimonial copper-base Total soft lead lead alloys scrap 

. 

1975 ~.- 77,210 37,711 4,589 1,431 120,941 1976 ~. 79,627 30,941 5,443 1,569 117,580 1977-9 74,004 39,247 6,669 1,467 121,387 1978 _- 72,065 44,417 7,564 1,188 125,234 1979 ~~ 95,655 49,188 7,346 1,006 153,195 

| Table 29.—Average monthly and annual quoted prices of lead! | 
| (Cents per pound) . 

1978 1979 | 

Month us me usando 
producer Exchange producer Exchange eee ange Exchange © | 

January___-_—_____ 33.00 30.03 40.76 44.97 February ___.________________________ 33.00 26.42 43.63 47.79 March____ = 33.00 26.35 45.75 53.32 April 33.00 25.96 48.00 52.60 May ____________ 31.00 24.65 48.81 56.16 June_______ 31.00 25.84 56.51 62.63 duly 2 31.00 26.39 58.07 57.64 August__... = = 32.17 28.96 57.91 54.96 September _________________ 34.06 31.41 58.00 55.77 October ____-__ 36.61 37.63 61.06 59.77 November_______________ 38.00 36.47 57.26 55.49 December_______~_~§_____ 38.00 38.93 55.95 53.33 i a 2 
Average __-___________ . 83.65 29.86 52.64 54.52 
rr 

1Metals Week. Quotations for United States ona nationwide, delivered basis.
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. > ~»Pable 30.—U.S. exports of lead, by country = 

a 1978 1979 

mo oe Destination, — ae Quantity Value: —s: Quantity Value 

oO co : Se ne (metric tons) (thousands) (metric tons) (thousands) 

Ore and concentrates: 
_ ; 

Belgium-Luxembourg-_ _ — — _-_------------- 279 $276 79 $39 

. Brazil __-_-____-~---+---~----~-------- 48,808 | 5,194. 13,280 - =... 1,908 

Canada _______---~__---~-----~-~---~---- _ , 2,861 786 4,578 . .- . 1,868 

Italy ____--_----------------
-=+----- ooo . -— . _ 993 , : 1,083 

Japan _______----~-=--------------- 34 29 _- eee 

Korea, Republic of _____-___--~---+------ _. 49 20 | —- ee 

Mexico__________.~--_.--~-------+------ 2,531 | 484 5,704 1,598 

- United Kingdom __—_—~-+-------~-------- 48 . 78 36 ——~=58 

“USSR 2 ~----------------------- 5,068 3,027  ——~—~—swi1:1,178 7,035 

Venezuela___________i---~----~-=------ oe. _— 30 67 

Other ___._-_______v_-_------=------ 23 22, - 94 . -..: 26 

. _ Total. __-__--__------------------- 54,231 - 9,916 32,902, .. 19,677 

TTT 

Unwrought lead and lead alloys: 
Ce 

Argentina. ____*.__-_-. ----------+----- 2 5 299 =: ~. . : 4387 

’ Australia ~__-9_______--------~--=------ 68. 68. 7 - 23 

. Austria Wee eee 24 21 . _- oe 

- Bahamas _____________-_------++---- ... 8 11 re _- 

-. Belgium-Luxembourg-_ _ ~~ ————-----=------ 2 TZ. - 67 194. . 412 

Brazil ___.__________-___----------+--- 54 24 | — 6 1B 

| Canada _____________--~-----~--+------ 1,372 909 978 + 1,238 

‘: Colombia ______-------~--------=------ 33 37 1 - 8 

. "Costa Rica_____---------------------- 7. 12. . 6: “17 

Denmark __________-_-~-----~-=------ ; 110. 90 () . 1 

Dominican Republic_ _________--~--—-------- . 18 18 Qe 3 

-» Keuador __.__ -_ - -- ---- + -------------- _ 12 29 yA 64 

Egypt ____- __---------------------- a ee 43 159 

El Salvador __._____-_------------------ 7 14 . 10 - ~ 30 

France____________----------------- 23 25 20 34 

Germany, Federal Republic of_ _ _---—-------- 26 29 102 140 . 

Guatemala ___________/ sli s2il ese eee 9 34 (3) 2 

- Haiti _____-_-__--_------------------- 19 26 18 19 

- Honduras _ 2 = ---_--_------------------ . 26 29 55 Bl 

Indonesia __—_ _ ____-------~---------- 5 38 —- . Be 

Tran ~__-=2=-------+=--------=+----- 12 82 —~ *, oe 

Israel____-__----------~----------
--- 63 : 64 ) 9 

“Italy -..-._-+---------------------- . 25 30 19 ce 19 

Japan ___________----_-~--------+----- 45 86 . 416 . . 461 

Korea, Republic of __ ______--------+ +---- 137 100 168 © .- 220 

Mexico____________~_---~-----~--~------ 217 178 | 117. - ~~. «+867 

Netherlands _________~-_------------- 27 17 754 | - . 648 

Netherlands Antilles __._.~-_----~----~—--- .. 24. 13 AT : 58 

New Zealand __________----~--—--------- 19 17 | oO 

. Nicaragua. _____-_---~~-------------- 4 6 _- _— 

Norway _____-_-------~------=----- 18 13 15 . 22 

Panama____________~-1--+----------- 9 9 8 - 20 

- . Peru ____ 22 - = - ~— _— TW: " 157 

Philippines ___ _ __ _-_----------------- 75 66 «88 67 

Saudi Arabia — __-------~---------~----- 39 59. 75 182 

Singapore____.______-__---------------- - 30 - 80 QC): 1 

' South Africa, Republic of____—----~--------- 7 3 or _- 

Spain. __________----_-------------- 5 = 17 156 211 

Taiwan __________-_~_1----------~---- 20 32 388 ' 402 

Thailand ______________---------+----- 64: 50 43 483 

Trinidad and Tobago _____+--_-----~----- | — 42. 65 — 2 2 

United Kingdom____ ____--+-~--—-------- 235 - 340 66 - 179 

USS:.R _____________------~--~--+==-=+- _— - 3,049 — 3,857 

Venezuela _______________---~------- 128 198 ‘21 a 55 

Other __________------------------- 27 37 151 248 

Total _________----»-------------- 3,167 2,948 7,380 — 9,849 

Wrought lead and lead alloys: : - OO TT 

Algeria ___________--_----------+--- 9 49 - 2 34 

Argentina. _________----------------- | 3 15 - (4) 1 

Australia _____________=------------- 3 6 3 16 

Austria ________________~---~--~------- (4) 6 _— —_ 

Bahamas ____________-~------------- . 6 7 (2) 2 

Belgium-Luxembourg_ __ _------~---------- 1,683 ‘587 1,372 519 

. Brazil. 2 2 ee 17 —. 11 726 192 

Canada ___________---------~------- 1,603 | 1,842 191 319 

Chile____ _______________--~---+-~---- 22 30 27 38 

Colombia ______._2______-__--------~_ 17° 2€ 25 34 

Costa Rica _-_-___§_ ew -8 114 2 6 

Dominican Republic. __________--------+- 7 27 8 29 

Ecuador _______________-_----------- 51 17 56 106 

El Salvador _________________---------.. 5 . 11 5 17 

Finland ____________~___------------- . ° 10 16- 11 19 

. France________=_______--_-----+----- 15 : 67 3 6 

Germany, Federal Republic of_ ______—------- 60 38 1 6 

Guatemala _____._____i/2 ~-_+-~--~-~---- 20 28 3 12 

. See footnote atendoftable. — -
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Table 30.—U.S. exports of lead, by country —Continued 

1978. . 1979 

Destination Quantity Value Quantity Value 
(metrictons) (thousands) (metrictons) (thousands) 

Wrought lead and lead alloys —Continued 

Honduras _ ~~~. ~~ _~_-~-~--~--+---- 7 20 11 . 29 
Hong Kong _____~—~-__~-~-~-~~~---~-~- 2 5 3 9 
Indonesia __. ___-_____.._~.__~_-~-_--_--~ 12 50 3 — 16 
Tran ~~ ee 5 44 7 44 
Ireland. ~~ ~~. ~§ ee 16 66 . «il 2 
Israel. 5 12 36 4 21 
Italy _-_-_- Le 76 100 56 64 
Japan _________ ~~ ee  4T 161 95 177 
Jordan_________--_-------~-------~-- 11 33 (4) 7 2. 

~ Korea, Republic of... ___.$_../§ _/ _.. _._-_-_-.---~- 44 44 3 8 
_ Mexico. ~~~ 2 ee eee 603 1,690 215 966 

_- Netherlands ___________.___-~__~----_- 6 31 6 64 
Netherlands Antilles __.______._____-----~ 3 10 1 6 
Norway __—__—~_~-_-~-----~----~----~-~- 1 1. _— Se 
Panama _____________~_~___~_ 47 122 24 89 
Philippines ____________-_-------~---+- ; 7 21 65. 130 
Poland... 222222 3 74 -~ So 
Saudi Arabia __ __~§_§__________.__---_-_-- | 113 179 19 59 
Singapore ____§______-____~_-~-~----~-- 20 46 . 21 38 
South Africa, Republic of... ...._.__-_--- ~~ — 10 14 ‘1 4 
Spain. _______ ee 1 . 6 52 127 
Sweden ____________ ee 8 14 10 - -. 18 
Switzerland______§_____ ~~ __ ee 3 13 (7). 2 
Taiwan ____________ ee 134 117 46 . 155 
United Arab Emirates _____._-_-~~-----~--~_~ . 110 62 1 8 
United Kingdom ____.—~..__ -___-~-------- | 87 162 93 — +» Bll 
Venezuela. _§_-. - eee 80 166 29 17 
Other _____________~__ ee 21 79 75. 244 

Total. 9 _____________-=___-----_-- 5,058 - 6,822 3,266 4,080 

Scrap: . 
Argentina___________~.-~~_~_~-~--~----~ — — 684 . 434 
Austria _~__-_9_§___~_~_-_-.-_--__------ _— —_ 33 - 44 
Belgium-Luxembourg_.__ _ __ .._.___~~------+ 407 318 6,702 3,052 
Brazil __-_________ eee 6,470 2,128 7,016 _ 5,869 
Canada _______~___ eee 27,772 7,114 34,019 13,994 . 
Colombia ____._____-___-~___~----_-~--~-~ | . 17 5 —_ _- 

- Denmark __.__~_~__ ~~ eee 1,732 594 1,819. 814 
El Salvador ____________ ~~~ 14 45 __ __ . 

, France. ___ ~~ > Le  — 19 30 __ - __ 
Germany, Federal Republic of. __________--_--~- 9,835 2,451 _ 4,157 1,927 

. Hong Kong _____~_~___---~-~---------- 59 16 — _- 
India___§_§_ 18 17 -- - _— 
Italy _-_-_-_-__- ee 36 16 112 . 96 
Japan _________ ee 4,401 1,204 6,807 1,817 
Korea, Republic of __ __________-_._------~ 15,249 3,227 . 14,428 5,608 
Mexico. ___§________-~~~_-~--~-~~_-~~-- 10,624 1,767 9,352 1,852 
Netherlands _____~___._-_-----~-----~ | 3,301 1,737 503 660 
Philippines _____~_~_..-_-----~--_--_-- 59 16 194 . 56 
South Africa, Republic of. _.__.....-._---~- 3,546 1,111 10,752 6,186 
South-West Africa, Territory of (Namibia) __—_—_~— _- __ 1,612 1,141 
Spain. __~__$_ ~~ ee 2,163 870 en) 37 
Sweden ____________~__________ 86 50 160 120 

. Taiwan ________—________~_~_~_-----+- 8,764 2,113 16,116 6,257 
United Kingdom ___________~_..-.~----~-- 2,040 2,218 3,122 2,965 
Venezuela_______§_-___-~_~_~_~_~_-----+- 1,337 419 1,579 915 
Yugoslavia _________~__.~-~-_~-_-~------ 637 165 498 129 
Other __________~__~__~-_~_-~~~-~--+-+ ++ 4T 23 47 41 

Total. ___-§_________~_~ ~~~ +--+ 98,633 27,654 119,748 53,514 

Grand total. _________.__-___--------- 161,089 46,840 163,296 87,120 

1Less than 1/2 unit. 

Table 31.—U:S. exports of lead, by class 

. Wrought lead and Blocks, pigs, anodes, etc. lead alloys 

Sheets, plates, . 
Unwrought ’ Foil, powder, Unwrought rods, other Scrap 

Year alloys forms flakes 

Quan” Value Qa — Value © UA Value © QB Value §=— HAM Value 
(metric how (metric (han (metric (hon (metric (thou (metric (thon 
tons) tons) tons) tons) tons) 

1977__ __ 1,837 $1,243 2,414 $2,002 4,397 $4,335 283 $845 17,484 $22,442 
1978____ 2,145 1,643 1,022 1,305 4,787 6,027 271 295 98,633 27,654 
1979____ 6,585 8,383 795 1,466 2,349 3,456 917 . 624 119,748 53,514
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Table 32.—U.S. imports! of lead, by country 
ep na 7 a SS SSS SS SS A SS SS 

1977 1978 1979 . 

Country Quantity Value Quantity Value Quantity Value 
(metric (thou- (metric (thou- (metric (thou- 
tons) sands) tons) sands) tons) sands) 

Ore, flue dust, and residues, 
n.s.p.f. (lead content): 
Argentina. ________-_~_ OO — 161 $130 152 $160 
Australia __..___.__~_ 16,592 $8,894 6,522 3,823 1,923 1,828 
Bolivia. ___+-__- ~~ 818 147 1,218 227 __ __ 
Canada ____________ 16,030 . 7,400 19,587 8,467 12,762 10,954 
Colombia ________-_- 132 71 86 57 136 145 
Honduras _________-_~— 23,740 13,813 13,424 8,899 10,923 11,619 
Mexico. ___. _~_______ 1,040 ~ 206 4,578 1,426 1,646 1,606 
Netherlands _________ _— _— 335 131 — _- 
Nicaragua______~____ 1,584 972 725 AT4 12 10 
Peru _~____________- 6,597 - 3,158 6,347 3,042 12,444 11,287 
Other ___.__-_-____ -— -- 2 1 _- __ 

- Total _-__________ 66,533. 34,661 52,985 26,677 39,998 37,609 

Base bullion (lead content): 
_ Belgium-Luxembourg_ _ _ _— 100 62 - 40 29 ?) 1 
Canada ____________ 448 291 3,993 2,705 1,654 1,654 
Denmark __________~— _- -— 14 11 27 36 
'Mexico____§_______-_-— 4,304 2,368 260 185 _— _— 
Morocco____~____~_-_~ 996 561 © _- _- _- _—_ 
Peru _______-_-_-_~ | 100 70 a _- __ _— 

. South-West Africa, 
Territory of (Namibia) _ _ 1,367 869 _— — _— _— 

. Other ____________-_ 4 23 — _- _- ee 

; Total _._.________ 7,319 4,244 4,307 2,930 1,681 1,691 

Pigs and bars (lead content): 
Australia ____§______~_ - 19,859 12,540 16,327 10,575 17,275 18,597 | 
Belgium-Luxembourg_ — — — 6,908. 5,006 7,479 11,424 1,981 11,026 
Burma____________-- 152. 79 _— _— _- _- 
Canada ___________~— 75,436 51,749 70,378 53,224 71,342 79,512 
Denmark ____§______- 175 221 658 588 521 - 726 
France__________-_-— 978 544 1,500 865 2,000 2,041 
Germany, Federal 

Republic of ._ _ _._____ 18,728 12,495 8,458 9,481 574, 5,529 
Japan ________-____ 317 271 (7) 1 4 12 
Mexico____________-— 71,779 44,182 80,213 54,818 73,643 76,488 
Morocco____._ _- __ ~_- __ __ 6,007 3,916 __ ae 
Netherlands _________ 100 54 514 371 _- __ 
Poland____________- _- __ 101 57 __ __ 
Peru ______________ 30,432 18,674 25,725 17,004 17,903 19,387 
South Africa, : 

Republic of ________— 2,361 1,273 _— _- 1,299 1,260 
South-West Africa, 

Territory of (Namibia) — — _- _- _- a - 3,913 4,231 
Spain ___________-~_ — __ 1,000 636 — __ 
Sweden ___________-~ __ __ 1,007 605 __ —_ 
Thailand. _~_§_________ 249 1,397 181 963 a __ 
United Kingdom____—_~— 2,586 2,444 1,724 1,963 801 1,979 
Yugoslavia __________ 6,889 3,576 —_ — _— __ 
Other __________-~-— 74 39 41 21 406 523 

Total __-_______-__ 237,023 154,544 221,313 166,512 191,662 221,311 

Reclaimed scrap, etc. (lead con- 
tent): 
Australia ____~__~______ 2,663 1,294 2,306 1,769 2,676 2,349 
Bahamas ___________ 15 3 19 17 18 3 
Barbados _________~~ _- _- 37 31 3 2 
Canada ____________ 2,238 1,226 2,747 1,761 2,661 2,720 
Dominican Republic_ — — _ — 1 2 27 12 56 39 
Germany, Federal 
Republic of ________~— 996 569 __ __ _— __ 

Guatemala _________~_ _- _- _- — 102 62 
Haiti____-_-______-_- 5 4 6 14 5 12 
Jamaica_________-_~_ 45 7 12 4 48 7 
Mexico. __._§________~_ 124 69 366 134 896 652 
Netherlands Antilles ____ 44 25 2 (?) 9 8 
Panama _________-~_- -- _- 35 58 19 16 
Spain _____________ —_ — — — 36 157 
United Kingdom _ _ __ __~- _— _— 27 44 17 16 
Other ____________-_ 10 13 29 12 136 86 

Total __-__________ 6,141 3,212 5,613 3,856 6,682 6,129 

Grand total ________ 317,016 196,661 284,218 199,975 240,023 266,740 

1Data are “general imports;” that is, they include lead imported for immediate consumption plus material entering the 
country under bond. 

2Less than 1/2 unit.
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: Table 33.—U.S. imports for consumption of lead, by country | 

1977 1978 1979 

Country Quantity Value Quantity Value Quantity Value 
(metric (thou- (metric  (thou- (metric (thou- 
tons) sands) tons) sands) tons) sands) 

Ore, flue dust, and residues, 
n.s.p.f. (lead content): - 
Argentina. _________~— —_ _— 161 $130 152 $160 
Australia __________- 18,264 $5,508 8,542 2,653 5,780 1,831 
Bolivia____.___.__~_ 818 422 1,218 226 _— as 
Canada ____________ 8,701 2,812 13,502 4,156 . 7,866 4,822 
Colombia ___________ 278 126 86 57 136 145 
Denmark ___________ — __ 1,304. - 273, Ct —_— — 
Honduras ___________ 37,918 18,408 15,912 10,050 15,048 12,814 
Mexico_____________ 5,400 — 2,273 _ 4,578 1,426 1,646 1,606. 
Nicaragua___________ 4,761 2,529 571 413 12 10 
Peru ~__ ~~~ 17,639 1,734 16,062 5,835 13,761 11,638 
‘Other ~~ — —_ 2 1 _— _ 

Total _.__________ 88,779 39,812 61,938 25,220 44,401 33,026 

Base bullion (lead content): 
Belgium-Luxembourg_ _ _ _ 100 62 40 29 (4) 1 
Canada ____~____--_ 448 291 3,993 2,705 1,654 1,654 

. Denmark __________— _- — 14 11 27 36 
Germany, Federal Republic ; . 
of____~ ~~ 4 23 _— _ — — 

Mexico_____________ 4,304 2,368 260 -185 _- _- 
Morocco ____—~_§____~_ 996 561 a ae _- _— 
Peru ____§____~_____ 100 70 __. _— _- — 
South-West Africa, 

. Territory of (Namibia) — _ 1,367 869 -- _- _- _- 

- Total _-- ~~ ee 7,319 4,244 4,307 2,930 1,681 1,691 

Pigs and bars (lead content): . 
' Argentina. _—________ _— _- 37 . 18 _- _- 

Australia ______.____ 12,906 7,414 20,419 13,929 8,163 6,737. 
Belgium-Luxembourg_ _ _ _ 6,908 5,006 7,479 11,424 1,981 11,026 
Canada ____.____--_ 75,436 51,749 70,378 53,224 - 71,342 79,512 
Denmark ___________ 175 221 658 588 521 726 
France________~__-_ 978 544 1,500 865 2,000 2,041 . 
Germany, Federal Republic 

of__-. ~~ 18,728 12,495 8,458 9,481 574 5,529 
Japan ____________ 317 271 oT. 1 4 12 
Mexico. _______~__-~ _ 71,779 44,183 80,213 54,818 73,643 76,488 
Morocco ______~-~-~~ —_ _- 6,007 3,916 _- + : 
Netherlands ________~_ 100 54 514 371 __ _ 
Peru ~_____________ 30,432 18,674 25,725 17,004 17,903 19,387 
Poland____________ _ —_ _~ 101 57 __ — 
South Africa, Republic of_ _ 2,361 | 1,273 __ — 1,299 1,260 
South-West Africa, 

Territory of (Namibia) — _ _- _- _— _~ 3,913 4,231 
Spain _____________ — __ 1,000 636 __ _— 
Sweden ____________ - oe __ 1,007 605 __ __ 
Thailand ___________ 249 1,397 181 963 —_ __ 
United Kingdom__— __—_ 2,585 2,444 1,724 1,963 801 1,979 
Yugoslavia __._______ 6,889 3,576 — __ __ _— 
Other _____________ 226 118 4 3 406 523 

Total _-_____-~ __-_ 230,069 149,419 225,406 169,866 182,550 209,451 

Reclaimed scrap, etc. (lead con- 
tent): 
Australia ____§_§_____ 45 17 __ __ (3) 2 
Bahamas ___________ 15 3 19 17 18 3 
Canada ___________~_ 2,238 1,226 2,748 2,555 2,661 2,720 
Dominican Republic_ _ _ _ — 1 2 27 12 56 39 
Germany, Federal Republic 

of.__§___ 996 569 — __ __ __ 
Guatemala __________ _- _- _- _— 102 62 
Jamaica____________ 44 7 12 4 48 7 
Mexico. ____________ 124 69 366 132 896 652 
Netherlands Antilles _ _ __ 44 25 2 ) 9 8 
Panama _~__~___~-_- 2 6 34 58 19 16 
Spain ________~_-~-~- -- -- _- — 36 157 
United Kingdom _ _ _ _ — __ _- _— 27 44 17 16 
Other ____~-_--_--_ 14 11 72 56 144 100 

Total ___________~- 3,023 1,935 3,307 2,878 4,006 3,782 

See footnote at end of table.
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Table 33.—U.S..imports for consumption of.lead, by country —Continued 

| i77,2~C~C”~C“<i=C‘Ci‘:™S™S™S™CSC::C«*CNTCS 1979 
oe Country §  —.- Quantity’. © ~- Value > Quantity . ,Value .. Quantity = Value 

= Bo an (metric . .(thou- (metric -» (thou- - (metric. = -(thou-- 
tons) sands) tons) sands) tons) sands) 

Sheets, pipe, shot: — Ce 
Belgium-Luxembourg_ __ _: 4 $1 (4) $1 (7) $1 

| Canada _=_~-~-~_-_-___ 613 465 1,027 946 201 . . 805 
Denmark __~_______ = 52 232 ” 1 1 -- 
France. 222 - LL __ (4) QA 1 1 . 

_. Germany, Federal Republic a 
of 43 50 42 62. 1 an: 

| Japan _--_~---__-2- 5 13 1 2 (*) . (4) 
- Mexico..--= = ~~~ __= 2 ., 20 18 —— : we oe me 
_ Spain _--_-_-_____-_ 135 636 366 1,100 -- — 

‘Taiwan ____________ _—_ 8 —@% 9 a) 
- United Kingdom_____+_ | 21 100 1 4 3° 4 
‘Other __--___~_______ Q) 1 -- a (7) (7) 

Total 889 1,516 1438 2,116 - 215 828 

| Grand total. ________ 330,579 196,926 296,396 203,010 232,853  --:248,278 

. _ 1Less than 1/2 unit. | | “s | i 7 | 

os . Table 34.—U.S. imports for consumption of lead, by class | | 

- (Thousand short tons and thousand dollars) _ | 

a Ore _ Base bullion Pigs and bars . Sheets, plates, strip, 
mo Year’ . (lead content). (lead content) _ (lead content) _- other forms. 

me - Quantity Value Quantity Value Quantity Value Quantity . Value 

1977__ __ —_ | «89 39,812 q 4,244 | 230 149,419 4 1,516 
- 1978 _-$_-___.__~_~- - 62 25,220 4 2,930 225 169,866 1 2,116 

— W7W___- LL 44 33,026 2 1,691 183 209,451 (4) . 328 

Dross, skimmings ° Waste and scrap at ? Powder and ; esidues, n.s.p.f. 7 a 
| (lead content) lead content) flakes Total value | 

- Quantity Value Quantity Value Quantity Value a 

i977_.-.-- si 1769 =) 166 @ = 188 =——s—<t~*é*~*~*«SY 9,109 
1978___§_________ 3 2,086 1 806 . (2) 64 - 203,088 
1979__ LL 4 3,207 (7) 575 (2) 288 248,566 

* Less than 1/ 2 unit. - - - 

= Table 35.—U.S. imports for consumption of ee 
miscellaneous products containing lead’ . _ 

. Gross Lead } 
a | . Year weight content value 

" 7” metric metric 
SS . tons) tons) sands) 

1977 _______ 602 257 $3,586 
a 1978 ~_-__ , 560 262 3,683 

1979 ________ 362 107 3,065 

1Babbitt metal, solder, white metal, and other lead- 
_ containing combinations. .
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. Fable 36.—Lead: World mine production, by country | | 
- - . (Thousand metric tons) . i 

Continent and country’ 1976 1977 1978". —-- 1979 

North America: - , . . - ae 
Canada _______ ~~~ 256.3 281.0 819.8 2315.8 
Guatemala ____________________ el Al e371 ll 
Honduras... —/§ -§/ 5 5 5 ee Lk 18.6 23.5 218 10.0 
Mexico*_____-. -_-- -§ -§ ee eee 200.0 163.5 170.5 . 180.0 
Nicaragua _____§_____—~_~_~_ ee 1.3 1.0 Ae 
United States®_ $5 5 553.0 537.5 §29.7 9525.6 

South America: oe . 
Argentina __________ ~~ 33.0 33.6 29.9 81.0 
Bolivia ____________--___-__-__---_------ 16.4 19.3 18.0 .. 715.4 
Brazil _. ~~ ~~~ Le 22.6 24.0 24.0 24.0 
Chile _-___ ee 1.8 9 5 10. 
Colombia _____________~_~_~__~____ Jl l e4 Al 
Ecuador____ ~~ ____-__~_ i Le r2 2 2... 2 
Peru? = 159.8 166.1 182.7 2184.8 

Europe: : - 
Austria ~~~ ~~~ Le 4.4 4.3 4.6 5.0 
Bulgaria _____-~____~--_2 -_~__ +--+ 110.0 2117.0 ~~ -©117.0 117.0 
Czechoslovakia ___.._..~- ~~ . 4,2 . 4.3 4.0 4.0 
Finland _~§__~__ ~~~ Le 1.1 6 8 1.0 
France _________~___ ee 28.0 81.5 32.5 229.3 

. German Democratic Republic ~~... ~~ __ 4.0 . _- -- en 
Germany, Federal Republic of _..-_______ ee 31.7 - 31.1 ~ 23.2 38.0 
Greece ________~____ 28.2 16.4 20.3 20.0 
Greenland ___-~.___~__~__~ ee 27.0 28.8 80.6 31.0 
Hungary ________ ~~~ eee oo Qe 13°) 1.0 1d 
Ireland _______ ~~~ 32.6 41.0 = 478. 70.0 
Italy. ~~ _-_ eee 729.4. ° 31.5 30.5 ' 30.0 ; 
Norway __ ~~ ~_~__-_-~-___ eee 8.9. 3.3 3.6 3.0 
Poland _________--~=--~~_~_----+-- eee 60.0 : 63.0 63.9. 65.0 
Romania ____________-~_________ T €35.0 F €35.0 — 338.3 - 33.3 
Spain _- ~_-____ ee 62.2 61.0 72.4 72.0 
Sweden ___-_~_-_____--_~-i---------~---- 81.6 88.1 81.9 984.4 . 
USS.R& 500.0 510.0 520.0. 525.0 
United Kingdom _______. 2 eee 71 7.6 46 22.0 
Yugoslavia ___§____- 2 eee 122.5 130.0 124.5 2128.3 | 

Africa: - 
Algeria ____§ 5 2.1 a) 1.8 2.1 
Congo (Brazzaville) ____...__.._-+-----L---=-- 72.5 2.4 4.2 - . 8.0 
‘Kenya® ~~ 5 a — Se 
Morocco. ___ 5 -§ 5 eee 60.2 93.4 — 100.2 — 110.0 - 
Nigeria _______~_~-~---__~_~_____ ee ee | Al Al wl 
South-West Africa, Territory of (Namibia)_______...-__ 46.4 41.2 38.6 40.4 
Tunisia ___$_§__ ~~ $e 10.4 10.2 8.0 8.0 
Zambia _________~~-~--~__ ee TUBS 13.5 13.0 13.0 . 

Asia: es 
Burma __________~ ~~ eet - 89. 7.2 - 11.0 
China, mainland®__§_§_-§_-§ >» >_> >_> 5 90.0 100.0 120.0 120.0 
India __________-~-~-~____~--_~__-~_------ 21 12.7 *16.2 13.0 
Iran _~__~_____~__-~-~-~--~~~ ~~~ ee ¥35.0 F40.0 ©30.0 28.0 
Japan? __-_ 51.7 54.8 56.9 247.4 
Korea, North® _.__-/ -§ 5 5 5 5 25 eet; 110.0 110.0 105.0 105.0 
Korea, Republic of __--. $$. -§ 5 5 5 5 ee ee > 14.5 16.6 16.1 13.0 
Philippines... -- - 5 eee ti iC 3.7 1.7 2.0 

Thailand ________-_-----_.-_-~----~------- 9 5 1.7 23.7 
Turkey ______________~_____ Le 4.9 8.7 9.5 20.0 

Oceania: Australia®__§_§_-»§_~»$_~> > Le 397.4 482.2 400.3 2415.6 

Total _._____._--~-~---------~---------- T3,302.8 3,406.4 3,444.7 3,512.7 

“Estimate. Preliminary. "Revised. 
1In addition to the countries listed, Egypt and Uganda may produce lead, but available information is inadequate to 

make reliable estimates of output levels. 
?Reported figure. 
5Smelter production; believed to closely approximate mine output, which is unreported. . 
*Recoverable metal content of lead in concentrates for export plus lead content of domestic smelter products (refined 

lead, antimonial lead, mixed bars, and other unspecified items). 
5Recoverable. 
®Recoverable metal content of lead in concentrates for export plus lead content of domestic smelter products (refined 

lead, antimonial lead, and bismuth-lead bars). 
7Content of concentrates. 
8Content by analysis.
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Table 37.—Lead: World primary and secondary smelter production, by country? — 

(Thousand metric tons) . 

Country 1976 1977 1978P = «19779 

North America: Oo 
Canada: : . 

Primary (refined)_____-______-~_____________ 175.7 187.5 194.1 187.1 
_ Secondary _____-__--------~--._ Le 55.3 53.1 60.0 55.0 : 

Total_._-§_.___-__-_-__~_-~____ Le T231.0 240.6 254.1 2242.1 
Guatemala, primary ____._-$_-_-_-___~ ~~~ LL . al I. il ~ 

Mexico: 
Primary®_________~____________ ee 189.7 153.9 166.1 160.0 
Secondary _________-___--~_____ Le 745.0 62.3 49.3 49.0 

Total. ._..______________________ ee T2847 216.2 215.4 209.0 

United States: | 
Primary (refined)__.______.--______-_.--____- 592.3 548.7 565.2 2575.6 
Secondary ______________-_.~-_~______ 659.1 _ 157.6 769.2 2801.4 

‘Total. eee si 2A 1,306.3 1,334.4 21,377.0 

South America: © . 
Argentina: . 

Primary ________~~__-~-_-~~~ ~~~ ~~~ 50.0 45.0 31.3 35.0 
Secondary _______-_-___________-~___------- "6.0 6.0 6.0 6.0 

Total_.______________________________ "56.0 51.0 373  — 410 

Brazil: 
Primary _____________~_____~~_~_~~ ee 43.7 48.3 49.0 50.0 
Secondary __. __ - ~~ ee «F285 . 80.0 31.6 31.0 

- Total. ee Le 72.2 18.3 80.6. 81.0 
Peru, primary (refined)*__._-§_-»_-»§ ~~~» > 5 5 ee ee FTAA 19.4 74.3 285.7 
Venezuela, secondary only _________------------ | 7.0 8.0 9.0 10.0 

Europe: a. . 
Austria: . 

Primary ____________________--_-_-_------ ; 6.3 6.3 5.8 7.5 
Secondary ___________-__-~_-_--_--~--_----- 9.9 10.5 9.3 8.5 

Total____________________________-- eee T16.2 16.8 151. 16.0 

Belgium: 
Primary®_. ~~~ ~~~ ~~ ~~ Le 106.0 104.0 104.2 91.8 

Secondary® __-_____- "15.5 18.8 20.8 24.3 

Total.__________________ =e T1215 122.8 125.0 116.1 
Bulgaria, primary and secondary ________________ _ 112.0 120.0 120.0 120.0 
Czechoslovakia, primary and secondary _____________ 19.1 19.0 19.0 19.1 

France: | 
Primary _____~-~---___~__-~_______----~--_-- 118.4 127.0 125.9 2127.0 

- Secondary _-_-___-__-_________-_______-_- 70.3 75.2 82.3 794.7 

Total. -_____-_-_________~____-~ F188.7 202.2 208.2 2921.7 

German Democratic Republic: 
Primary®______.- 20.0 20.0 20.0 20.0 
Secondary® ____________________ ee 16.0 17.0 18.0 18.0 

Total® _. 5 5 LLL 36.0 37.0 38.0 38.0 

Germany, Federal Republic of: 
Primary _______--_-__-------~-~-~-~_--~___ 101.0 105.1 105.2 138.5 
Secondary ____-___-___--_-__----_--~___-_-___ 177.3 204.5 199.8 203.0 

Total. ___-__~_-_-__ ~~ __ LLL 278.3 309.6 305.0 341.5 

Greece: 
Primary®_____§___________---~----- 16.8 14.5 17.0 215.6 
Secondary® __-_____________________-_____ 1.9 4.2 5.5 6.0 

Total. _-_______________--_-_---~-~~-~-_ 18.7 18.7 22.5 221.6 

Hungary, secondary only®..$_-._-._-___._-_____-___-___ 3 T2 38 3 

See footnotes at end of table.
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Table 37.—Lead: World primary and secondary smelter production, by country? 
—Continued | 

(Thousand metric tons) 

. Country 1976 1977 1978? 1979° 

Europe ~—Continued . 

Ttaly’ nary | 46.0 34.2 31.1 30.0 
Secondary __________..-______.-.-..----. 72.2 83.5 85.1 85.0 

Total. ___~~ > 118.2 117.7 116.2 — 115.0 

Netherlands: | ) | 
Primary _____~~_~_--~~ 21.9 - 21.1 18.2 20.0 

_ Secondary —____-~--__-_----- ee 14.38 | 12.7 13.7 | 9.6 

Total__-______-________ ee "36.7 33.8 31.9 29.6 
Norway, secondary only©5 9 == 6 9 3 A 
Poland,® primary and secondary (refined) ____________ 80.6 85.4 86.7 84.2 
Portugal,° primary and secondary_________________ ™5 Al 1 1 
Romania, primary and secondary _________________ 48.7 53.4 - 51.9 ‘ .. 49.8 

Spain: . 
Primary ___~-~ ~~~ 73.2 83.4 82.8 90.0 
Secondary _ ~________---~~-_-----__ Le 27.1 29.9 41.0 40.0 

Total__-__ ~~ F100.3 113.3 ' 123.8 130.0 

Sweden: as 
Primary ___~_~_§__~§_~§__~§__~__ 49.1 51.9 45.3 50.0 
Secondary ______________~____ eee 38 Jl e1 | 

o Total___§$_-§_-__~_~_ et 49.4 52.0 . 45.4 50.1 

USSR: | : 
Primary®__§_____________________ 500.0 510.0 520.0 525.0 
Secondary® ____-_____________ 100.0 100.0 100.0 100.0 | 

Total® 9. 600.0 610.0 620.0 625.0 

United King dom: Ce Primary _____~__~___-~-~~~____ 16.5 35.0 30.4 73238 _. Secondary (refined) _.____._________________ 9209.7 211.4 229.9 2944.2 
Total_____ ~~~ 5926.2 246.4 253.3 2276.5 

Yugoslavia:® : 
Primary®___________~___________ 7121.2 125.3 ©121.0 110.0 
Secondary® _..________________ 19.2 19.7 ©19.0 20.0 

Total___-_-§_-__~_~ F140.4 145.0 ©140.0 130.0 

Morocco: 
Primary®___§_$__________________ 24.8 31.6 27.0 35.3 
Secondary® ___________________ 1.6 1.5 1.5 1.4 

Total? _~§_____ 26.4 33.1 28.5 236.7 
South Africa, Republic of, secondary>__§_§_§ _-§_» -§_- 5 5 = 22.0 24.0 23.6 22.9 
South-West Africa, Territory of (Namibia), primary ______ 39.0 42.7 39.5 241.6 

Tunisia: : 
Primary®____§_§_§__~ > 19.7 19.2 16.1 16.0 
Secondary __________~~~--~--_ Le mq 5 5 6 

Total_____~-~_-~ ~~ LL 720.4 19.7 16.6 16.6 Zambia, primary ____________________________ 13.6 _ 13.1 10.7 11.0 
Asia: 

Burma: 
Primary ___________~~____~_ 3.1 4.7 4.9 5.0 
Secondary _________-___~____~_ ~~ r2 1 1 Jl 

Total® __-___-_-_ ee *3.3 4.8 5.0 5.1 
China: 

Mainland, primary and secondary®_______________ 100.0 110.0 150.0 150.0 
Taiwan, secondary® ________________________ 11.7 11.5 14.5 13.7 

See footnotes at end of table.
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Table 37.—Lead: World primary and secondary smelter production, by country* 
—Continued 

(Thousand metric tons) . 

pe ener CC ANS eee " 

Country 1976 1977 1978? 1979° 
a ENTS RSS 

Asia —Continued 

India: , | | 
Primary ______--_--_--~---_--~----~-------- 5.4 7.6 9.2 10.0 

Secondary® 5 __~___._-__________-----------+- 9.6 12.4 10.9 11.0 

Total.-____ ~~ ~_~_________ ee 15.0 20.0 20.1 21.0 
Iran, primary __________________----------- (19) (19) __ _- 

Japan: 
Primary ___________--_--~--------~-------- 7158.2 170.0 186.1 2180.3 
Secondary ____________-----_-_~--------- 60.9 151.4 42.3 241.0 

Total __----------~-------------- ¥219.1 321.4 228.4 2221.3 
'- Korea, North, primary and secondary® ___________--- 70.0 70.0 75.0 75.0 

Korea, Republic of, primary and secondary _______-~--- 7.8 6.7 7.2 7.2 

* Thailand, secondary _____-._______----------- 8 1.2 1.1 1.0 

. Turkey, primary and secondary _________--------- 3.2 . 8.0 3.0 3.0 

Oceania: Australia: | . | | an 7 

-,.. Bullion (for export) ___-------------------- 160.7 156.4 152.0 2160.4 

. _ Refined"! a -- == ------------------- 181.9 181.5 204.0 2215.7 

Subtotal __________-____---_-~----~----- *342.6 337.9 356.0 2376.1 
Secondary -__~----------------~--------- 729.6 36.5 35.1 239.1 

Total. _-_____._________~__ +--+ 372.2 . 874.4 391.1 2415.2 

Grandtotal __________________-___--_--_- 5,043.4 5,339.8 5,342.2 5,472.2 
_.. Of which: 

Primary_______.-__----_---------------- 2,928.4 2,927.5 2,956.5 3,026.5 

Secondary__.______-___-__~---~---------- ~ 1,673.1 1,944.7 1,872.8 1,937.3 

Undifferentiated_________.___----—--~----+-- 441.9 467.6 512.9 508.4 

Estimate. Preliminary. ‘Revised. 
1Table combines data provided in tables 32 and 33, of the 1977 edition of this chapter. Wherever possible, detailed 

information on raw material source of output (primary—directly from ores and secondary—from scrap) has been 

provided..In cases where raw material source is unreported and insufficient data are available to estimate the 

- distribution of the total, that total has been left undifferentiated (primary and secondary). To the extent possible, this 

table reflects metal production at the first measurable state (smelter production) rather than refined production. Thus, 

production of lead bullion is credited to the country in which it was produced, and refined lead produced from imported 

ullion is not included to avoid double counting. For some countries, data on actual smelter output are not available but 
refined lead output is reported, and these data have been included, appropriately noted. 

*Reported figure. 
3Lead content of refined lead, antimonial lead, and impure lead bars produced from indigenous ores. Previous editions 

were incorrectly labeled as including secondary, if any was produced. An additional quantity of secondary lead is 
produced (see next line in table). . 

4Lead content of refined lead and antimonial lead produced from indigenous ores. 
5Series added; not included in 1977 edition. . 
6Series revised to reflect smelter output, rather than refined output, which appeared in 1977 edition. 
7Previously reported as primary only. 
8Excludes lead content of antimonial lead. 
®Lead content of smelter lead and antimonial lead produced from indigenous ores, and scrap. 
10Revised to zero. 
11Produced from indigenous ores, in addition to lead content of bullion produced from indigenous ores.
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By J. W. Pressler' 

Lime output in 1978, including that for construction lime decreased 14% and 6%, 
Puerto Rico, increased 2% to 20.4 million respectively, while output of chemical and 

tons, and continued with a 2% increase in industrial lime and refractory lime increas- 

1979 to 21 million tons. Total value estab- ed 38% and 5%, respectively. In 1979, output 

lished new annual records, increasing 12% of agricultural and refractory lime decreas- 

in 1978 to $753 million, and 15% in 1979 to ed 9% and 22%, respectively, while con- 

$866 million. struction lime and chemical and industrial 

In 1978, output of agricultural lime and lime increased 7% and 4%, respectively. 

Table 1.—Salient lime statistics in the United States’ 

(Thousand short tons and thousand dollars) 

a 
GT 
Number of plants _______________----------- 171 163 161 155 154 

Sold or used by producers: | 

Quicklime ———~----~-~--~-~---------~77 15,875 16,924 16,281. 16,845 17,558 
ydrated lime ______________-_---------- 2,344 2,298 2,698 2,582 2,599 

- _Dead-burned dolomite Woo ieee a------------ 9 007 6B 1016198 

Total_____________.________-----+-- 19,183 20,229 19,947 20,4438 20,945 
Value?____________________________ $528,805 $609,010 $666,472 $749,667 $862,459 
Average value per ton__ ________-------~-- $27.38 $30.11 $33.41 $36.67 $41.18 

Lime sold___.______________------------ 12,840 14,024 14,202 15,062 15,423 
Lime used________________------------- 6,292 6,205 5,745 5,381 5,522 

Exports? __________________------------- 54 56 33 45 45 
Imports for consumption® ___________------~---- 259 365 423 610 640 
ne 

1Excludes regenerated lime. Excludes Puerto Rico. 
Selling value, f.o.b. plant, excluding cost of containers. 
3Bureau of the Census. 

DOMESTIC PRODUCTION 

Lime producers sold or used 21 million to 2.6 million tons. Output of dead-burned 
tons in 1979, compared with 20 million tons dolomite decreased 18%, 67% below the 
in 1977. Commercial sales of lime increased 1956 record level of 2.4 million tons. 
6% in 1978 to 15.1 million tons, and 2% in In 1979, six States—Ohio, Pennsylvania, 
1979 to 15.5 million tons. Captive lime used Missouri, Texas, Alabama, and Michigan— 

by producers continued its long-term de- accounted for 53% of the total output. 
cline, with a 6% reduction in 1978 to 5.4 Compared with 1977, production increased 
million tons, but increased 3% in 1979 to 5.5 11% in Alabama, 7% in Pennsylvania, 6% 

million tons. This was a 24% decrease from in Ohio, 4% in Missouri, and decreased 22% 

the record year of 1971. in Michigan and 6% in Texas. 
For the 2-year period 1978-79, output of Leading producing companies in 1979 

quicklime increased 6% to 18.3 million tons. were Marblehead Lime Co. with two plants 

Production of hydrated lime decreased 4% in Illinois and one each in Indiana, Mich- 

539
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Figure 1.—Trends in major uses of lime. 

gan, Pennsylvania, and Utah; Mississippi Leading individual plants in 1979 were 
Lime Co. in Missouri; Dravo Corp. with one Mississippi Lime’s Ste. Genevieve plant, 
plant each in Alabama, Kentucky, Louisia- Allied Chemical’s Syracuse plant, Marble- 
na, and Texas; Bethlehem Steel Corp. with head’s Buffington plant, Dravo’s Maysville 
two plants in Pennsylvania and one in New plant, and Martin Marietta’s Woodville 
York; Martin Marietta Corp.’s Chemical plant. 
Div. in Alabama and Ohio; The Flintkote A total of 485 kilns were operational 
Co. with two plants in California, two in during 1979: 248 vertical kilns, 181 rotary 
Nevada, and one each in Arizona, Utah, and__ kilns, 27 pot kilns (primitive vertical), 16 
Virginia; Allied Chemical Corp. in New Calcimatic traveling-hearth kilns, 6 flu- 
York; Allied Products Co. with two plantsin idized-bed kilns, 4 Ellernan kilns, and 1 
Alabama; United States Gypsum Co. in  traveling-grate rotary kiln. Hydrators for 
Louisiana, Ohio, and Texas; and Pfizer, Inc., the production of hydrate lime totaled 118 
in California, Connecticut, Massachusetts, during 1979; 23 were of the batch type and 
and Ohio. These 10 companies, operating 33 95 were of the continuous type. 
plants, accounted for 47% of the total 1979 In the biennial period of 1978-79, the 
lime production. number of lime plants in the United States 

In 1979, the eight largest lime plants, decreased from 167 to 155, and the average 
each producing more than 400,000 tons, output per plant increased from 123,400 to 
accounted for 27% of the total lime output. 135,400 tons per year. 
Thirty-nine plants produced more than New Plants and Expansions.—Greer 
200,000 tons and accounted for 68% of the Lime Co., a subsidiary of Greer Steel Co. of 

total. Dover, Ohio, purchased Olin Corp.’s Salt-
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ville, Va., dormant lime kiln in 1978. After Alabama-based firm was merged into Dravo 

rehabilitation and operation since Septem- Corp. of Pittsburgh, Pa., in a stock exchange 
ber 1979, Greer Lime’s annual quicklime of .$60 million. This moved Dravo into the 
capacity was indicated as 60,000 tons. third ranking position in the United States, 

_ Marblehead Lime Co., a subsidiary of with total shipments approaching 1.4 mil- 
General Dynamics Corp., continued its posi- lion tons per year of lime.* | 

| tion as the largest U.S. producer. It further Domtar Chemicals Group, Lime Div., of 
strengthened its position by initiating con- Montreal, Quebec, Canada, announced in 
struction and installation in 1978 of a_ late 1979 a $8.5 million expansion and 
600,000-ton-per-year rotary kiln at its South modernization program for its Bellefonte, 
Chicago plant, including the retirement of Pa., lime plant. Kiln improvements, with 
140,000 tons per year of obsolete capacity. addition of pollution control equipment and 
This will be the largest lime kiln in the mine rehabilitation, will be involved.’ 

world when placed onstream in 1980. The Black River Mining Co., a joint venture of 
Thornton, I]., plant will expand its present Armco Inc., and Jones & Laughlin Steel 
capacity by 250,000 tons per year with a_ Corp., initiated the construction in 1979 of a 
new kiln and auxiliary equipment. Two $4 million, 30-ton-per-hour, hydrated lime 
additional Marblehead expansion projects adjunct to its quicklime plant in Butler, Ky. 
with a total outlay of $25 million were Also added will be a pulverized quicklime 
started in 1979, the first at the River Rouge facility. Scheduled completion is for late 
plant in Detroit, Mich., and the second in 1980.8 | | | | 
Tooele, Utah. The Tooele plant’s capacity to Steetley Industries Ltd. of Hamilton, On- 
produce refractory-grade, dead-burned dolo-_ tario, the Canadian subsidiary of Steetley 
mite was expanded by 50% to 150,000 tons Co. Ltd. of England, announced in Septem- 
per year by yearend 1979.2 ber 1979 that its U.S. subsidiary, Steetley 

The Sierra Chemical Co. of Reno, Nev., Resources Inc., had purchased National 

| ‘started production of lime at Caselton, Nev., Gypsum Co.’s dolomitic lime plant at Gib- 
in Lincoln County, using limestone from a_ sonburg, Ohio, with an acquisition cost of 
deposit located 8 miles south of Caselton. $2.25 million. Production, principally for 
Reported capacity is 100 tons per day of the steel industry, is expected in early 1980. 

| quicklime. | | | Subsequently, very late in 1979, Steetley 
Rosario Resources Corp. sold its Dixie also purchased the facilities of the Ohio 

Lime & Stone Co.’s Sumterville, Fla., lime Lime Co., a wholly owned subsidiary of 

plant in 1979 to Amcar Inc., an American General Refractories Co., located at Wood- 

subsidiary of S. A. Carmeuse of Seilles, ville, Ohio, also producing dolomitic quick- 

Belgium, for $9 million.? lime for the steel industry and refractory- 
Calco, Inc., of Salida, Colo., installed grade, dead-burned dolomite.® | 

a 6-1/2-foot-diameter by 120-foot-long rotary Tenn-Luttrell Lime Co. of Knoxville, 
kiln in 1979, with a quicklime capacity of Tenn., initiated installation in 1978 of an 
100 tons per day. Direct-fired by a Herbert 800-ton-per-day, coal-fired lime kiln and 
attrition coal pulverizer-dryer, the high- ancillary facility at Luttrell, Tenn., 23 miles 
calcium quicklime will be marketed for northeast of Knoxville. Equipment consist- 
chemical and industrial uses. Limestone ed of a Kennedy Van Saun rotary kiln with 
raw material is trucked from Monarch Pass _ preheater, a 15-ton-per-hour hydrator, and 
to Salida.‘ bagging facilities. Tenn-Luttrell is a joint 

Steel Bros. Canada, Ltd., of Vancouver, venture of Penn Virginia Corp. and Luttrell 
British Columbia, initiated construction ofa Mining Co. The plant was onstream in late 
$7 million, 500-ton-per-day quicklime plant 1979.1 oe 
in 1979 south of Delta, Utah, in Millard Crown Zellerbach Corp. installed a $1 
County, with completion scheduled for 1980. million, 11-1/2-foot-diameter by 330-foot- 

The production will be marketed in the long Traylor rotary kiln with auxiliaries in 
chemical and industrial industry, with ma- 1979 at its paper mill in Camas, Wash. The 
jor uses in the flue gas desulfurization of plant will regenerate lime sludge and has a 
powerplants.® capacity of 245 tons per day of quicklime." 

Southern Industries Corp. of Mobile, Ala., Energy.—The lime industry in 1978-79 
acquired the Round Rock Lime Co.’s plant made considerable progress in efficient uti- 
in Blum, Tex., in 1979, with a capacity of lization of energy. The changes resulted in a 
over 200,000 tons per year of quicklime. 12% reduction in energy consumption com- 
Southern also owns the S. I. Lime Co.’s_ pared with the base year of 1972. British 
Saginaw plant in Shelby County, Ala. Soon thermal unit (Btu) consumption per ton of 
after Round Rock’s’ acquisition, the lime produced through the last half of 1979
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- . Table 3.—Lime sold or used by producers in the United States, by sizeof plant: 
oo 7 (Thousand short tons) 

1978 OO 1979 
—_ Size of plant Plants Quantity Percent Plants Quantity Percent 

er 

Less than 10,000 tons _____-_-_ 12 «64 () 17 103 (*) 10,000 to 25,000 tons_.-_________ 38 632 3 27 428 2 ~ 25,000 to 50,000 tons._____________ 22. 859 4 25 958 5 . 50,000 to 100,000 tons = 23 1,619 8 23. ~—s- 1,678 8 - 100,000 to 200,000 tons _-.-__-______ 22 3,177 16 24 3,484 17 200,000 to 400,000 tons _-._________________ 31 8,734 43 31 8,711 41 - More than 400,000 tons__-________ 8 5,401 26 #8 8 §&8 8 8° - 5,621 - 27 

Totals 156. 320,484 100 155 20,983 100 

1Excludes regenerated lime. Includes Puerto Rico. 
.. *Less than 1/2 unit. oO 

3Data do not add to total shown because of independent rounding. : 

~ was 7.1 million, compared with 7.79 million propane and other, 2.1%. Compared with 
in 1976 and 8.1 million in 1972. _ the base year of 1972, significant improve- 

_. As reported by the National Lime Associ- ments were made through 1979 with a 
ation, fuel sources for the lime industry 57% reduction in the use of scarce 

_ through the second half of 1979 were coal natural gas and a 147% increase in the use 
and coke, 69.6%; natural gas, 23.2%; oil(No. of coal and coke.” | | 
2 and No. 6), 2.2%; electricity, 2.9%; and | 

ae | : CONSUMPTION AND USES | 

_ Lime was consumed in every State. Lead- construction, 6%; refractories, 4%; and ag- 
ing consuming States were Pennsylvania, riculture, less than 1%. Captive lime used 
Ohio, Indiana, Michigan, Texas, New York, by producers was 26% of the total, compar- | 
and Illinois, each of which consumed more ed with 29% in 1977. Captive lime was used 
than 1 million tons. These seven States mainly in BOF (basic oxygen furnace) steel, 
accounted for 60% of the total lime con- 31%; alkalies, 23%; and sugar, 18%. 
sumed. — - - Leading individual uses in 1979 were for 

Lime consumption in the steel industry BOF steel, water purification, alkalies, 
established a new record in 1978 witha 7% paper and pulp, electric steel, and sewage 
increase over 1977 to 9 million tons, equal to treatment, which together accounted for 

| 44% of all lime consumed in the United 63% of the total consumption. 
States. Consumption in 1979 was slightly Of the main chemical and industrial uses 

_ down. Continued high housing and building in 1979, lime for BOF’s was produced princi- 
_ starts during the biennial period 1978-79 pally in Ohio (27%), Indiana and Illinois 

caused modest increases in the sales of (combined, 26%), and Pennsylvania (12%). 
mason’s and finishing lime, but still below Lime for water purification was produced 
the recent record year of 1973. Environmen- mainly in Missouri (83%); Texas (14%), 
tal uses of lime continued to appreciate Pennsylvania (11%), and Alabama (9%). 
rapidly, especially lime consumption in flue Lime for alkalies was produced mainly in 

_ gas desulfurization processes which increas- New York, Michigan, and Arkansas. Lime 
ed 350% during the period. used for paper and pulp, excluding regen- 

Leading quicklime-consuming States in erated lime, was produced mainly in Alaba- 
1979 were Pennsylvania, Ohio, Indiana, ma (28%), Virginia (16%), Texas (12%), and 
Michigan, and New York, each of which Wisconsin (11%). Lime for electric steel was 
consumed more than 1 million tons. These produced mainly in Pennsylvania (29%), 
five States accounted for 51% of the total Ohio and Texas (12% each), and Missouri 
quicklime consumed. (11%). Lime used for sewage treatment was 

Leading hydrate-consuming States in produced mainly in Pennsylvania (24%), 
1979 were Texas, Pennsylvania, Illinois, Alabama (11%), and Kentucky, Missouri, 
Ohio, and Louisiana, each of which consum- and Wisconsin (8% each). 
ed more than 100,000 tons. These five States Mason’s lime was produced at 33 plants in 
accounted for 52% of the total hydrate 16 States, including Puerto Rico; leading 
consumed. States were Pennsylvania (21%) and Wis- 

Lime sold by producers in 1979 was uti- consin (19%) with four plants each. Finish- 
lized for chemical and industrial uses, 89%; ing lime was produced in 8 States at 11
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Table 4.—Destination of shipments of lime sold or used by producers in the United | 

. -... States, by State? : 

ae : . (Thousand short tons) . 

7 : 1978 1979 
State . — 

| a Quicktime Hydrated total? Quicklime Hygrated Total® 
i en tS 

Alabama_—__— —— _---~---~-~--~----- 549 56 605 548 65 612 

Alaska ~_ =___-______~---~+-------= WwW ~ OW 2 Ww Ww 1 

Arizona __________--~---~-~---~-~~-- 380 21 402 493 27 520 

Arkansas _______------~-~--~-~---~-~ 151 22 173 167 24 191 

California ___...-../-+---~-~----+-~- 695 92 787 787 112 ~ 898 

Colorado. _____-__----_-~-~-=------- 245 16 261 212 17 230 

Connecticut... 22 - i --- eee 43 16 ~~ 69 47 17 64 - 

Delaware __.____~-_---~u------- | 21 16 — 38 40 6 46 

District of Columbia_____...__--___-_. WwW WwW 6 Ww Ww : 1 

Florida. ___.____-_-------+------- 356 61 417 382 60 | 441 

Georgia ________--_--_------__— 190 42 939 196 381 227 
Hawali_______~_______ ~~~ ‘1 4 | 2 5 4 

Idaho_________.--------------- 87 4 94 97 83 100 

Tllinois___.. _-___-_-__-___--------- 1,006 152 1,159 910 157 1,068 
Indiana __/__ ~~ - --_--_--~---- 2,114 76 2,191 2,023 14 2,097 

Iowa __-_____.~ ~~~ _ ~~ +--+ 88 21. 109 85 23 108 

Kansas____.~~-~__.~___~----~--~+- 81 17 98 97 24 120 

Kentucky _________--------~----~- 391 28 419 399 20 419 

Louisiana _____. +1 ~---_--1------ . 218 115 333 209 140 | 349 

Maine ___________-___-_------- - 33 1 34 34 1 35 
Maryland ___________~---~-~------ © 510 19 528 449 24 473 

Massachusetts ______.-_-_-+----~--~ 62 17 79 59 . 1b 74 

Michigan ____________--~-------. 1,802 46 1,848 1,566 37 1,603 

Minnesota_______22_~.---~------ 207 23 230 229 18 247 

Mississippi ___.____~-__--------- 132 23 155 146 25 171 

Missouri___ $9 ____./-~--_-~=---~---~ 173 56 229 172 51 223 . 

Montana__________~--_—~------- > 205 6 211 227 11 237 

Nebraska ________-__----------- — 63 8 71 69 7 76 

Nevada _______-~-~__-_--i-~----- 20 13 33 20 _- 20 

New. Hampshire ____.__----/—-----. Ww WwW 1 Ww WwW 1 

New Jersey __.-__-__----~--~----- 104 59 163 - 82 58 140 

New Mexico__..___.--__---------= . 17 10 87 89 10 99 

New York __.______.1___~__-~=--=---- 879 ' 56 9385 1,102 51 1,153 

North Carolina____ ~~ -_§___-------- | 129 30 159 164 28 192 

North Dakota___.__-___---------- 77 9 85 104 8 iil 

Ohio ______~____ 2,300 159 2,459. 2,237 144 25380 

Oklahoma______ _____—-_~~----~----+~ |. 81 19 100 102 23 126 

Oregon. __-_--_-_~-------~-~---+-- 102 16 118 109 20 0 

Pennsylvania____..-_____~---~---- 2,284 216 2,500 2,413 249 2,662 

Rhode Island ___________---~-~---~~- q 2 9 7 10 17 

South Carolina ___________~------- 118 21 139 121 11 132 

South Dakota______-______-____-_ 5 18 22 11 19 30 
Tennessee__ _-_ __§__ -_______------- © 149 78 227 164 ~—10 234 

Texas________________~~-_------- 800 — 674 1,474 © 866 672 1,537 

Utah ___ 114 33 147 140 22 161 

Vermont..______ __-_------------ Ww Ww 1 Ww WwW 1 

Virginia __________~+--~-_i~----- ' 189 69 208 140 66 206 

Washington... _________---+------- 131 19 150 257 18 275 

West Virginia. ______-__--_-_-_-~---~-- 344 42 386 387 42 429 

Wisconsin ____________--_----~--~-+- 129 — «656 186 126 51 177 

Wyoming ______~____--_---~------- , 31 9 39 34 17 50 

Other States? _§__._._________------ 6 40 39 3 36 39 

Total United States?” eee eee ee 17,836 2,606 20,443 18,160 2,619 20,940 
| ——— 

Exports: " 
Canada____ ~~ ~_____~--_-~--~-~-- . 20 10 31 19 10 29 

Other countries. ________._____--~- 4 4 11 9° 5 14 

Total exports?_________-_--_-~- 27 15 41 28 15 43 
——— $$$ 

Grand total __________------ 17,863 2,621 20,484 18,349 2,634 20,983 
nn 
W Withheld to avoid disclosing company proprietary data; included in “Other States.” 
1 xcludes regenerated lime. Includes Puerto Rico. 
2Data may not add to totals shown because of independent rounding. 
3Includes Puerto Rico, the Virgin Islands, and States indicated by symbol W. 

plants; the leading State was Ohio with 2 _ tons per year in 1956, it has become of small 
plants (40%). significance. Conversely, the less-reactive, 

The use of lime in agriculture continued pulverized limestone continued its long- 

its long-term decline to a low of 71,000 tons term upward trend with 33 million tons 

in 1979. Compared with its high of 250,000 used in 1978.



__ Table 5.—Lime sold or used by producers in the United States, by use’ | 

(Thousand short tons and thousand dollars) 

) 5 ; 1978 a 1979. ~~COS~™*W 
| “e Sold Used Total? Value Sold. ~‘Used.~—=s‘Total?~—=SsVailue 

Agriculture.--.__.---.. 78 = =. ~=~=78 ~.~—« 8,824 M1 Lk Tl ~~ «8,286 

Construction: | | | 7 
Soil stabilization_ _ _ _ _ _ _ 627 __ 627 25,529 695 _. 695 32,340 
Mason’s lime _____ ____ 348 41 389 15,838 350 41 - 391 18,209 
Finishing lime _____ ___ 177 __ 177 7,205 195 _- 195 9,093 
Other construction uses __ 25 37 62 2,524 34 35 69 3,203, 

‘Total? _-__-___ 1,178 78 1,256 51,096 1,274 76 1,350 62,845 

Chemical and industrial: | . — - 
Steel, BOF __________ 5,905 1,761 7,665 275,848 5,611 1,706 7,317 295,498 
Water purification _____ 1,623 8 1,631 58,699 1,631 9 1,640 66,225 
Alkalies_ $$$. ___ 5 1,287 1,292 46,498 6 1,252 1,258 50,804 
Paper and pulp________ 1,057 109 1166 41,964. 1,149 109 1,258 50,788 
Steel, electric... ___ 744 20 764 27,496 964 28 992 40,066 
Sewage treatment ___ ___ 650 9 659 28,717 799 16 815 32,902 
Sugar refining ________ 55 696 751 27,028 ‘AT 727 774 ~~ 31,277 
Copper ore concentration _ 295 327 622 22,385 427 344 771 ~~: 331,138 
‘Magnesia from seawater : 

or brine___-________ Ww Ww 622 22,385 Ww Ww 682 27,544 
Steel, open-hearth___ _ _ _ 503 47 550 «19,794 603 49 652 26,321 
Sulfur removal__—__.__— 330 53 384 13,820 604 _— 604 24,393 
Acid mine water _______ 188 76 264 9,501 215 70 285 ‘11,515 
Aluminum and bauxite_ __ 153 114 267 9,609 162 111 273 —-:11,081 
Calcium carbide ___ ___ _ 155 67 222 7,990 146 12 218 8,823 
Glass______________ 225 5 231 8,314 191 __ 191 7,715 
Magnesium metal ___ ___ W W 18 648 W Ww 177 7,145 | 
Food products ________ 44 12 562,015 90 30 120 4,829 | 
Precipitated calcium | 

carbonate. _________ 61 52 118 4067 67  ~=52 119 A778 | 
Petrochemicals_____ _ _ _ 142 15 158 5,686 71 _- T1 2,867 | 
Oil well drilling _______ 51 __ 51 1,835 62 __ 62 2,504 
Metallurgy, other ______ 33 4 36 1,296 55 3 58 . 2,359 
Petroleum refining _____ _ Af __ 47 1,691 53 __ 53 2,125 
Tanning. ___________ 24 __ 24 864 MW __ 28 1,140 

- Ore concentration, other _ _ 10 _- 10 360 15 _- 15 620 
Calcium silicate ______ _ _— _— a — 11 _— 11 . 429 
Brick, sand-lime ___ _ ___ 7 __ 7 252 9 __ 9 . 358 
Gelatine____________ — Le — —_ 7 -— 7 ~~ 266 
Rubber __-_ 7 __ q 252 5 __ 5 219 
Paint___~§_~_~_. ~~ ___ 3. __ 3 108 3 _— 8 103 
Wire drawing______ ___ 4 @) 4 144 2 1 3 101 | 
Insecticides __________ 5 _ 5 180 2 _- 2 63 
Other uses*__________ 626 519 505 «18,178 411 742 296 12,024 

Total? _.._______ 12,952 5,181 18,184 652,614 18,446 5,823 18,769 757,960 
Refractory dolomite_______ 894 122 1,016 45,881 670 128 793 41,676 

Grand total?@_______ 15,108 5,881 20,484 752,915 15,461 5,522 20,988 865,766 

W Withheld to avoid disclosing company proprietary data; included in “Other uses.” 
1Excludes regenerated lime. Includes Puerto Rico. — 
*Data may not add to totals shown because of independent rounding. 
SLess than 1/2 unit. . | . 

“Includes chrome, coke (1979), explosives, fertilizer (1978), lithium (1978), silica brick, other uses, and uses indicated by 
sym . . a 

PRICES oe : 

The following section contains values and $35.65 ($39.98) for chemical lime to $41.23 
percentages for 1978 and 1979. Those for ($44.58) for construction lime, -$25.56 
1979 are in parentheses. | ($26.96) for lime used in agriculture, and 

The average value of lime sold or used by $45.68 ($52.81) for dead-burned dolomite, 
producers was $36.76 ($41.26) per ton, an and averaged $36.40 ($39.76), an increase of 
increase of 10% (23%) over the 1977 price of 11% (22%) over the 1977 value. | 
$33.50 and an increase of 111% (137%) over Values for hydrated lime sold ranged 
the 1973 price of $17.42. Values rangedfrom from $41.26 ($47.63) for construction lime to 
$35.99 ($40.38) for chemical and industrial $41.71 ($48.27) for chemical lime and $46.18 
lime to $40.68 ($46.56) for construction lime, ($49.64) for lime used in agriculture, and 
$45.14 ($52.54) for refractory dolomite, and averaged $41.63 ($47.84), an increase of 14% 
$42.67 ($46.48) for lime used in agriculture. (31%) over the 1977 price. 

Values for quicklime sold ranged from
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| | FOREIGN TRADE Oe 

The following section contains foreign ca, the United Kingdom, France, Senegal, | 

trade statistics for 1978 and 1979. Those for Singapore, India, and the Dominican Re- 

1979 are in parentheses. | public. : - 

Exports of lime increased 36% (1%) to — Imports of lime have grown at an average ~ 

44,800 (45,400) tons, but were 35% (34%) rate of over 14% during the last 10 years. 
below the ae recon’. a the total , Cana- Imports from Canada, 92% (91%), and 

da received 66% (61%), Surinam received Naxico, 8% (9%) were 610,000 (640,000) 
18% (8%), Guyana received 5% (5%), and A . £ 44% (51%) qd 

Mexico received 4% (16%). The remaining ‘ODS: 2m increase © @ (61%) compared | 
71% (10%) went to 30 (39) countries. The with that of 1977. Net. import reliance, 

order of shipments of the remaining 10% in expressed as a percentage of apparent con- 

1979 were as follows: Bahamas, Honduras, sumption, was 3%. . - 

Saudi Arabia, Papua New Guinea, Philip- : : a 

ines, Bermuda, Brazil, Venezuela, New _ . 

Zealand, the Netherlands, Egypt, Guatema- Table 6.—U.S. exports of lime 

la, Argentina, Netherlands Antilles, Ire- Year Quantity | Value — 

land, Angola, Bahrain, Trinidad, Cayman hort tons) (thousands) 

Islands, Indonesia, Iraq, Turk Islands, Ja- i976. == 55,852 $2,981 

pan, French West Indies, Zaire, Italy, Haiti, 1977__------------- 32,994 | 2185 . 

Panama, Seychelles, Pakistan, Yemen Arab 1979_- == >= = === 45,421 —«-3,827 
Republic, Colombia, Republic of South Afri- —_————— 

| Table 7.—U.S. imports for consumption of lime 

Hydrated lime . Other lime Total - . 

- Quantity Value Quantity Value Quantity Value 
(shorttons) (thousands) (shorttons) (thousands) (shorttons) (thousands) 

1976 ____-_____-----~- 48,461 $1,814 316,442 $8,816 364,903 —«-- $10,630 
1977 __________ 52,875 1,878 370,012 11,192 422,887 13,070 
1978 __________ ee 62,290 2,491 547,830 16,663 610,120 19,154 
1979 ______________-- 85,169 3,450 554,332 19,165 1639,500 192.614 © 

1Data do not add to totals shown because of independent rounding. . - 

WORLD REVIEW | 

Lime is produced all over the world, sented by principally non-US. participants 

mainly in the heavily industrialized na- were well received by an international audi- | 

tions. Large quantities of lime are produced ence of over 500. The next Congress will be 

in many countries of the world in small, held in Paris, France, in 1982. | a 

primitive pot and vertical kilns. The quick- Australia.—Cockburn Cement Ltd. and 

lime is used in the manufacture of mortar Alcoa of Australia (W.A.) Ltd. agreed to a 7 

and plaster in the construction of homes 15-year contract for the supply of quicklime 

and buildings. Production statistics are not to Alcoa’s alumina processing plants at 

reported, and estimates can only be made Kwinana and Pinjarra. The modern suspen- 

that the quantities are substantial. Source sion preheater lime kiln with a capacity of 

materials are adequate. The United States, 300,000 tons per year will be installed at 

with 17% of the total, ranked second in Cockburn’s South Coogee works. Construc- 

world production in 1979, following the tion was initiated in late 1977 and schedul-. 

US.S.R. ed for completion in 1980.18 
The Fourth International Lime Congress Brazil.—A hydrated lime plant was in- 

was held in Hershey, Pa., on September stalled as an integral part of the Samarco 

21-22, 1978. Thirty technical papers pre- iron ore project pelletizing facility at Ponta
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Ubu in the State of Espirito Santo. Pebble began production in early 1978 near Souk el 
quicklime is delivered by truck from Minas Khamis. Infrastructure development in- 
Gerais and hydrated in Kennedy Van Saun_ cluded the Souk el Khamis high-calcium 
continuous nonpressure-type hydrators limestone quarry which yields raw material 
with a total capacity of 66 tons per hour. for transportation to the plant. The calcin- 
The hydrated lime will be added as a_ ing plant consists of a Humboldt-Wedag 
binding agent at a rate of 2.5% to 3.0% in rotary kiln with a capacity of 275 tons per 
the pelletizing operation." | day of quicklime.?) _ 

Canada.—During 1978, 18 companies op- Qatar.—The State of Qatar awarded a 
erated 25 lime plants in Canada: 10 in contract for $5.3 mlllion to Newell Dunford 
Ontario, 5 in Alberta, 4 in Quebec, 3 in Engineering, Ltd., of London, England, for a 
Manitoba, 2 in British Columbia, and 1 in  |ime calcining plant to be built at Umm-Bab _ 
New Brunswick. Producer shipments were near the capital of Dohar for the Qatar 

2.2 million tons in 1978, a 7% increase National Cement Co. Construction started 
compared with that of 1977, and increased jn 1977, with commissioning scheduled for 
another 3% in 1979 to 2.3 million tons. In jate 1979.2 7 
1978, 4 plants produced dolomitic lime, 1 Saudi Arabia.—A lime manufacturing | 
produced both high-calcium and dolomitic plant and two sand-lime brick plants were 

lime, and the balance of 20 plants produced initiated in 1978 and commissioned in early 
high-calcium lime. The iron and steel indus- 1980 in Riyadh and Jeddah to supply the 

try consumed 33% of total lime shipments, burgeoning construction industry. The lime 
with the P ulp industry consuming 13%. plant produces 200 tons per day of burned 
Hy drated lime production was only 10% of jime as feed to two brick plants, which 
total lime shipments. The Canadian lime together produce 23,000 bricks per hour. 
mary average one ote tus perton The calcining plant has two shaft kilns, a 

of ng reed in 2078 wah an amncune quickie pulvrie, and a hydrator 
tion by 1980, over the base year of 1973.1 South Africa, Republic of.—Lime sales 

Chile.—A hydrated lime plant with a rose during . 1978 by 20% in volume (to 
capacity of 15 tons per hour was installed in nearly 40 milion tons in 1078) and ee 
1978-79 by Kubota of Tokyo, Japan, at ‘oT. way: 
Chile’s first iron ore pelletizing complex, occurred m 1979 to 2.8 million tons. The 
the Huasco Valley project. The hydrated consumption pattern 1s SUPP orted by 32% 
lime was the binder for the “self-fluxing”’ “S¢ 1" the iron and steel industry, and 39% 
beneficiated magnetite pellet.’* in the other industrial consumers, princi- 

China, Mainland.—Imperial Krauss pally we mining: beneficiation, and metal- 

. tyes . urgical sectors. , 
So de at ee nee of ¢. mbH of wune h -Thailand.—Laterite Products Thailand public of Germany, supplie . . ' 
a 600-ton-per-day lime plant in 1978 to the ©0- Ltd. started operation of its first oil-fired 
Government of China. It was to be erected lime kiln at Pak Chong District, N akkon 
near Wuhan, and will produce a highly Ratchasima Province, in July 1979. The kiln 
reactive lime for the Chinese steel in-. capanty ab, 110 ons i" day of quicklime 
dustry.2” which will be used as a basic raw materia 

Crcchoslovakia.— An integrated lime for production of laterite-lime, a high- 
and cement plant, built by Pragoinvest, strength, fire-resistant building material. A 

came onstream in Zahorie in late 1978. The Second kiln was scheduled for installa- 
lime production line has a capacity of 500 $530 one in 1980. Total plant cost was 
tons per day.'* UN. 
Iran.—Sumitomo Shoji Kaisha of Tokyo, United Kingdom.—The Shapfell quarry 

Japan, was awarded a $7.4-million contract and lime plant located in Cumbria, Scot- 
by the National Iranian Steel Industriesfor land, is the British Steel Corp.’s only major 
the construction of a 250,000-ton-per-year producer of high-quality metallurgical lime 
quicklime plant. Construction was initiated for its Ravenscraig’s steel plant basic oxy- 
in 1978 with operation scheduled for 1981.1* gen steelmaking process. Three kilns, fueled 

Ireland.—The Irish Sugar Co.’s factory in by liquid petroleum gas, have a capacity of 
Carlow, Ireland, installed a new vertical 6,900 tons per week of quicklime.?* 
lime kiln in early 1978 with a capacity of Yugoslavia.—Two new lime plants were 
120 tons per day of quicklime. Manufactur- completed near Kucevo, Serbia, in 1978. 
ed by West’s Pyro Ltd., the new oil-fired Construction was started on a new 70,000- 
kiln replaces the two old coke-fired kilns, ton-per-year lime plant at Jelen Do, near 
and is sufficient for a sugar beet throughput Cacak, Serbia, and construction planning 
of 6,600 tons per day.”° was begun for a 120,000-ton-per-year plant 
Libya.—The largest lime plant in Libya near Slavonski Brod, Croatia.27
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- Table 8.—Quicklime and hydrated lime, including dead-burned dolomite: World 
: production, by country : 

(Thousand short tons) : 

Country? 1976 1977 1978P 1979° 

North America: 
. Canada____ Le 2,039 2,094 2,242 22,306 
Costa Rica® _~___§_§__ ee 6 7 8 10 
Dominican Republic _____~ 9 $$ > 5 5 5 ee 19 24 23 23 
Guatemala___-§_-§_-§_§_-§_-§_-§ 5 5 ee 50 51 49 50 
Jamaica ____________~__ Le “269 205 168 170 
Nicaragua® _~___§_§ ~~ 5 29 "40 41 40 
United States, including Puerto Rico, 

(sold or used by producers) _____§ $$$ ~~ 5 5 Le 20,257 19,987 20,484 220,926 
South America: . 

Brazil® _-§ $5 § 6 ee 4,740 4,960 4,960 4,960 
Chile®__- == ee 660 680 680 700 
Colombia® _____§______ 1,100 1,430 1,430 1,430 
Paraguay.-§=§ $$ ~§ 5 35 39 42 50 
Peru___ 2 Le 6) (3) (3) (3) 
Uruguay ____§_~__ 77 77 94 90 

Europe: 
Austria___$_ =~ _-§ -§ ee ee 1,057 1,068 1,120 1,010 
Belgium ___________ 2,540 2,553 2,540 2,600 
Bulgaria __________.___ ee 1,763 1,901 “2,000 - 2,000 
Czechoslovakia ____4§ ~~ ~~ Le 3,292 3,330 3,393 3,300 
Denmark____§ => _-§_§_ 5 6 Le 255 191 179 180 
Finland. $922 2 2 285 259 214 220 
France ___§ $$ 25 5 5 ee 5,124 4,925 “5,070 —_—5,100 
German Democratic Republic ___-___92 222 ee 3,752 °3,711 3,795 3,900 
Germany, Federal Republic of ________________~_---_---~- 710,192 9,667 9,910 9,900 
Hungary __-______.~___~__~ ~~ ee *807 819 816 820 
Ireland___ = 5§ 5§ 5 76 88 101 100 

. Italy. Le 72,412 2,421 2,360 2,300 
Malta___________________~-~_~ ~~~ ee 30 35 31 33 
Norway___~------~__--_--~--------~-~~-~~_-~_----_- 99 “110 -©110 110 
Poland*_____§_§_____________ ee 8,947 9,521 10,070 10,600 
Portugal __ ~~~ 2» ~~ 5 eee 245 250 “280 300 
Romania _____._§_/§_-§________ Le 3,660 | 3,798 4,031 — 4,000 
Spain® _____________ 440 440 390 440 
Sweden (sales). __ > »5_/5 25 5 ep eee 945 848 ©1,040 900 
Switzerland _____9 ~~» ee ee LLLL 78 73 75 77 
USS.Re_ 25,000 26,000 26,000 26,000 
Yugoslavia____________ ~~ ~~~ ee 2,124 2,256 €2,490 2,800 

Africa: 
Algeria® ~9 . 736. 44 55 90 
Burundi __-__§_~ = Le T(3) €(3) (3) (3) 
Egypt® __-_- 90 100 100 100 
Kenya____ >_> 5 ee 33 86 55 30 
Libya _______§_§__ Le 358 1,102 243 250 
Malawi® ____________ (3) 2) (7) 2) 
Mauritius ____§___§__ LLL 8 9 9 9 
Mozambique. _§_§ ~~~ _-§ 5 5 Le re110 *110 “10 10 
South Africa, Republic of (sales) __ ____________..___._____ 1,529 1,658 2,067 22,800 
Tanzania® ______§_§____ ee 2 2. 3 3 
Tunisia. -§ ~§_- §_ = 5 Le 351 373 A471 470 
Uganda® ___________________ 22 22 28 30 
Zaire ~~~ ~~ ee ee eee F e120 111 110 110 
Zambia _ ~~ § Le 159 280 280 280 

Asia: 
Cyprus ________________~--~ ~~~ ™35 81 17 20 
India®__ 2 2 F200 200 220 450 
Iran® _-- Le 1,100 1,100 1,000 550 
Israel _._§_§ -§ 5 2 Le 220 112 137 130 
Japan ______ 10,115 9,945 9,985 10,000 
Jordan _____ Le 3 3 3 3 
Korea, Republic of _. _-_ .____________-~____ ©120 66 "66 66 
Kuwait __~_-__§_ 5 = 5 ee 13 22 4 13 
Lebanon _________~----~--~-~-~-~~~-~--~____~-~__ 200 179 111 110 
Mongolia_____________-------~-~~~-~_~-~--_--____-_-- Fr e40 41 40 40 
Philippines___§_§_§_§_ /_-§_-_______ ~~ 30 31 36 40 
Saudi Arabia®_-§ »§ 5 5 17 22 33 40 
Taiwan ___________~_______~~~-~-~---~~~_~~~_______-- 181 175 212 2177 

Oceania: 
Australia__________--___~__-__---~-~-~~~~~ ~~~ 994 944 "955 1,100 
Fiji Islands_____§ ~~~ 2 2 ee LL 3 2 (3) 2) 
New Zealand®_______ T180 190 175 190 

Total_____________________~-------------__-__— 1118673 120,818 122657 124,556 

“Estimate. Preliminary. ‘Revised. 
1Lime is produced in many other countries besides those listed. Mainland China, Mexico, Venezuela, and the United 

Kingdom are among the more important countries for which official data are unavailable. 
2Reported figure. 
3Less than 1/2 unit. 
*Excludes output by small producers.
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! | | TECHNOLOGY | | : 

The Fuller Co. has developed a system of 1919p Products. Rock Newscope. V. 82, No. 2, February 
processing limestone fines using a flash Wall Street Journal. Nov. 2, 1978, p. 33. 
calciner with a preheater consisting of from 1970 eae Marketing Reporter. V. 216, No. 2, July 9, 
one to three cyclones. Flexibility for coarser Pit & Quarry. V. 72, No. 7, January 1980, p. 28 - 

. fin i rovided th of eith Pit & Quarry. Salida, Colo. is Site of Calco’s New ! es S_ provide by © use . ther a Quicklime Plant. V. 72, No. 6, December 1979, p. 26. 
fluidized bed. or a short rotary kiln. The 5U.S. Department of the Interior, Bureau. of Mines. calcined material is removed using a disen- Minerals & Materials/A Monthly Survey. January 1979, 

e ° p. . 

Baging cy clone and sent to cy’ clone cooling - 8Rock Products. Rock Newscope. V. 82, No. 1, January stages. A 500-ton-per-day system will use 4.5 1979, p. 18. 
Whi ’ ; Pit & Quarry. V. 72, No. 5, November 1979, p. 23. million Btu's per ton of lime produced, and Chemical Engineering. CPI News Briefs. V. 86, No. 15, _ can use either gas, oil, or coal.” July 16, 1979, p. 124. 
Heat loss through walls of rotary lime ea8e 18 of third work cited in footnote a tember 1979 

kilns can be reduced by adding and main- _,, 79, "\7#) Minerals (London). No. 144, Sep mber 197, 
taining an adequate refractory lining, and bit & Quarry. V. 70, No. 11, May 1978, p. 27. 
can be further reduced by adding achain _;,Pit & Quarry. V.70, No. 9, March 1978, p.17. . . . . National Lime Association. Private communication, system or lifters which agitates the materi- July 9, 1980. | | | 
al being heated, insuring greater heat "Rock Products. V. 80, No. 7, July 1977, p. 41. : penetration.” Bradt oe One Cae gE game laaaleg New _- . . razilian Iron Ore Complex. V. 70, No. 1, May » pp. 87- Production of lime has risen from 150 to’ 89. oo 
200 tons per day at the new installation of a Vea menouse, D. H. Lime. Ch. 26 in Canadian Minerals 
four-plunger, two-bay preheater on the lime **Sisselman, R. Chile’s First Pellet Plant Incorporated 
kiln at the Grantsville, Utah, plant of the Heat Recoup System and Self-Fluxing Pellets. Eng. and . ~ . Min. J., v. 179, No. 5, May 1978, pp. 90-93. 
US. Lime Div. of The Flintkote Co. Greater 17Chemical Engineering. CPI News Briefs. V. 84, No. 5, 
fuel efficiency and lowered maintenance Feb. 28, 1977, p. 222. | has also resulted.2° J Rock Products. International Report. V. 82, No. 1, 

ee aoe anuary , p. 104. 
Lateritic soil is an end product of severe 19E/MJ International Directory. Mining Activity Digest. 

weathering and leaching of different rocks vet & Quacs Ore Kiln Supplies Lime, Carbon 
found in much of the warm temperate Dioxide For Beet Sugar Processing. V. 70, No. 11, May i i 1978, pp. 60-62, 64. 
regions of the earth. Pressed mixtures of 21Pit & Quarry. Libya Boosts Lime Production. V. 70, slaked lime and laterite, moist-cured below No. 11, May 1978, pp. 78-80. 
100° C, can produce high-strength building oa nancial Times (London). Nov. 23,1976, p.4. 
blocks which have good technical prop- 4,,Nary Ss Nino nce mng and Brick Plants for Saudi 
erties.21 (See also Thailand in World Re- 74U.S. Consulate, Johannesburg, South Africa. State view.) Department Airgram AM , Feb. 23, pe P. 8. el 

. . . . . nternational Lime Association (Paris). Enclosure to Lime is produced in South Africa primari- letter, Sept. 12, 1979. . 
ly in coal-fired rotary kilns. Ashrings devel- o7gntustrial Minerals (London). No. 144, September 
op rapidly and are massive, weighing as “26Goodyear, G. B. Lime For Steelmaking: The Role of 
much as 70 tons in larger kilns. Blasting phapfell Quarry, Steel Times (London), v. 206, No. 8, 
after wet drilling has resulted in downtime it & Quarry. World Lime Production Resumes Climb. . savings of up to 2 days.*? V0, No. 11, May 1978, P- 55. -L 

. yet, * wt * orman, W. D. Flas cination of Limestone Dust A new concept in agricultural liming is apne’ Pit & Quarry, v.70, No. 11, May 1978, pp. 52, 64. attracting attention. Rather than dry bulk _ ?°Pit & Quarry. Chain/Grid System Reduces Heat Loss 
spreading, fluid fertilizer equipment is used, noe Vy p Teeprore rear eP oO o4. Fuel Effi. 
utilizing liquid suspensions of lime. Usually ciency Are Keys to Preheater Replacement. Rock Prod- 

inus 100- material, suspended with ucts, v. 81, No. 10, October 1978, pp. 64-67. mn - 00 mesh 4 era’, SUSP dispersi *1Ringsholt, T., and T. C. Hansen. Lateritic Soil as a Raw attapulgite clay and containing a dispersing Material For Building Blocks, Ceram. Bull, v 57 Noo agent, has met with the greatest success.*3 May 1978, pp. 510-512. a 
Cleary, D. F. Removal of Ashrings in Rotary Lime __ Oo Kilns. Rock Products, v. 82, No. 10, October 1979, pp. 104- Physical scientist, Section of Nonmetallic Minerals. 106. 

ro7gutschick, K. A. Lime. Min. Eng., v. 180, No. 4, May 31 olliver: G. Ve piquid | Lime. Crops and Soils Mag., v. , Pp. . , No. 9, August-September 1979, pp. 14-15.
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Lithi ithium 

By Richard H. Singleton and James P. Searls! 

The United States continued to be both tries; the remainder was supplied by the 
the world’s largest producer and the world’s U.S.S.R. as chemicals, and by Zimbabwe 
largest consumer of lithium minerals and (Rhodesia) as mineral concentrate. China is 
chemicals. The United States was self- producing small amounts for export while 
sufficient in this commodity and was the’ Brazil, Portugal, and Argentina produce 
world’s largest exporter. Production declin- mostly for internal consumption. The Fed- 

ed an estimated 5% in 1978 and stayed at eral Republic of Germany and Japan are 
that level in 1979. Imports were insignifi- large importers of lithium carbonate, which 
cant in 1978 and were minor in 1979. they convert for use or resale to their export 
Exports were estimated to have increased in markets. France, Belgium, and the Nether- 
1978 by 11% and in 1979 by 20%. Estimated lands also import for conversion and resale. 
apparent consumption declined 17% in 1978 Australia has not produced lithium ores 
and 15% in 1979. since 1974. Termination of lithium produc- 

World supply of lithium as mineral con-_ tion in 1978 by Kerr-McGee Chemical Corp. 
centrates and brines declined about 7% to in California resulted in two approximately 
8,300 short tons of contained lithium in 1978 equal sized producers in the United States. 
and rose to 8,500 tons in 1979. World con- Legislation and Government  Pro- 

sumption (after processing losses) was esti- grams.—In 1978 the General Services Ad- 
mated to be down 7% in 1978 to 7,100 short ministration (GSA) sold about 30 short tons 

tons of contained lithium and up 6% in 1979 (5 short tons of contained lithium) of lithi- 
to 7,500 short tons of contained lithium. um hydroxide monohydrate. This material 
Aluminum production continued to be the is excess from a nuclear weapons program, 
world’s largest end use for lithium. About not from the Strategic Stockpile. GSA re- 
one-third of U.S. and one-fifth of Western ports that it has 11,500 short tons (1,898 

European aluminum potlines used lithium. short tons of contained lithium) of virgin 
Lithium was apparently not used in Japa- lithium hydroxide monohydrate and 28,500 
nese aluminum potlines in 1978 but its use short tons (4,703 short tons of contained 
in 1979 was uncertain. lithium) of depleted lithium hydroxide 

The People’s Republic of China tentative- monohydrate (depleted of lithium 6) that 
ly entered the market with exports of 1 may contain 8 to 9 parts per million of 
metric ton of lithium hydroxide and nearly mercury. None of these materials were sold | 
11 metric tons of lithium carbonate to in 1979. 
Japan in 1979. The U.S. Congress voted in late fall of 

The United States and the U.S.S.R. are 1979 to lift the trade sanctions with Zim- 
the primary lithium producers. The United babwe (Rhodesia). This again will allow | 
States continued to supply about three- direct exporting of Zimbabwean lithium 
fourths of demand in nonproducing coun- ores to the United States. 

551
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Table 1.—Salient statistics on lithium 

(Short tons of contained lithium) 

1975 1976 1977 . 1978. 1979 

United States: | 
Production? ______.._-_-----~--~~________- W - Ww Ww WwW Ww 
Yearend producers’ stocks’ __________-.________- WwW WwW Ww WwW WwW 
Imports! _____.__-_______---_-----_______-- 90 10 10 10 50 
Shipments of government stockpile surplus?___________ 61 164 253 5 _- 
Supply? 3__§_ .----§ -. 2 eee 4,440 5,200 - 6,900 6,300 6,300 
Supply®?4_ = ee 3,790 4,400 5,900 5,400 5,600 
Exports’? 5 ee 900 1,600 1,800 2,000 . ~~ ‘2,400 
Apparent consumption® ?______9 5 5 5 2,890 2,800 4,100 3,400 3,200 

Rest of world: . 
Production® ? _~_ 55 eee 2,000 2,000 2,000 2,000 2,250 

“Estimate. W Withheld to avoid disclosing company proprietary data. 
1Mineral concentrate. | . 
*Chemicals. 
3Production plus inventory decrease. 
4A 15% loss was assumed in converting supply from mineral concentrate to the chemical form. Changes in producers 

inventories of lithium chemicals were unknown and were assumed to be zero. An estimated 50 short tons of imported 
chemicals are included. oe 

DOMESTIC PRODUCTION 

_ There were two lithium producers in the lithium) in 1979 from its Kings Mountain, 
United States in 1979. Foote Mineral Co., N.C., plant. Foote’s Silver Peak, Nev., plant 
92% owned by Newmont Mining Corp., produced approximately 7,000 short tons 
produced lithium from pegmatite dikes in Li,COs (1,316 short tons of contained lithi- 

_ North Carolina and from subsurface brines um) in both 1978 and 1979. , 
in Nevada. Lithium Corporation of Ameri- Lithium Corporation of America (Lithcoa) 
ca, owned by Gulf Resources and Chemical reported production of 95% of capacity in 
Corp., produced lithium from pegmatite 1978 and 107% capacity in 1979 in a pub- | 
dikes in North Carolina. Kerr-McGee termi- lished report.‘ Since their capacity was 
nated Li,CO; production at its Searles Lake 14,000 short tons of lithium carbonate per 
brine facility in California in 1978. Produc- year this was 13,300 short tons (2,500 short 
tion and sales reported to the Bureau of tons of contained lithium) in 1978 and 
Mines are withheld to avoid disclosing com- 15,000 short tons (2,800 short tons of. con- 

pany proprietary data. tained lithium) in 1979. Lithcoa reports that 
According to a published report,? Foote 48% of sales were to foreign customers. 

Mineral Co. produced approximately 5,000 Lithcoa has announced plans to expand 
short tons of LisCO; (940 short tons of capacity by 4,000 short tons of lithium 
contained lithium) in 1978 and 6,000 short carbonate by 1982. 

tons of Li.-CO; (1,128 short tons of contained 

CONSUMPTION AND USES 

Some mineral concentrate, possibly as have decreased by 17% in 1978 and 6% in 
much as 10%, was used directly by the 1979. Changes in producers’ inventories are 
ceramics industry, but most concentrate is unknown and assumed to be zero. In 1978 

converted to lithium chemicals and metal. consumption turned downwards in all ma- 
The Bureau of Mines estimates a 15% loss jor end-use categories except butyllithium 
in conversion from ore to lithium carbonate. and lithium hydroxide for grease manufac- 
Lithium chemicals are used by the alumi- ture. In 1979 consumption declined general- 
num, air conditioning, ceramic, specialty ly except for increases in foil sales for small 
glasses, synthetic rubber, thermoplastic, batteries, level lithium consumption by alu- 
grease, and battery industries. minum smelters, and continued strong de- 

Apparent domestic consumption of all mand for butyllithium and lithium hydrox- 
lithium-containing products is estimated to ide.
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| PRICES | 

Domestic prices for lithium chemicals um metal increased more, probably due to 
increased approximately in accordance with energy costs. 
the cost-of-living index. The price. for lithi- ’ 

Table 2.—Domestic mid-year producer’s prices of lithium and lithium compounds 
(Dollars per pound) 

. 

| 1978 1979 
Lithium bromide, 54% brine: 2,268-pound lots, delivered in drums ______________. 2.68 2.93 Lithium carbonate, technical: Truckload lots, delivered____-_-___________ 955 1.025 Lithium chloride, anhydrous, technical: Truckload lots, delivered__---§_§___ == = 1.54 1.70 Lithium fluoride ~---+- +--+ 3.22 3.42 Lithium hydroxide monohydrate: Truckload lots, delivered... 22 1.30 1.40 Lithium metal ingot: 1,000-pound lots, f.0.b ~----- ee _ LL _tst«é*d#342 15.65 Lithium sulfate, anhydrous______________________ 1.73 1.93 N-butyllithium in n-hexane (15%): 3,000-pound lots, delivered -§ --§ §- 2 == 8.38 9.08 a eee nce 

| _ FOREIGN TRADE | 
U.S. exports of lithium chemicals (shown importing countries indicates that U.S. ex- . | in tables 3 and 4) are not completely report- _ ports, mainly lithium carbonate, increased — ed in available U.S. trade statistics. How- approximately 10% in 1978 and 20% in 

ever, review of trade data of major lithium- 1979. U.S. imports are shown in table 5. | | 

: Table 3.—U.S. exports of lithium compounds in 1978 and 1979 | | | 
(Gross weight) . 

1978 1979 
Country | "Quantity. ‘Value Quantity._—*‘Vaiue 

(pounds) (dollars) (pounds) (dollars) OL 

Algeria ____~~_____ =e _— __ 9,262 10,484 Argentina __-_________________ 46,331 37,786 51,181 63,123 Australia__________._- 151,341 366,001 251,476 466,190 : Austria _________ _- __ 4,784 5,445 Belgium_______________ 26,926 47,722 127,317 184,512 | Bermuda __________________________________ __ __ 1,240 3,145 Brazil ___-§_-_-_-_____ 28,022 85,142 35,785 44,645 Cameroon ____________________. sts 4,654 3,952 __ _- Canada ___________ 2,796,993 1,790,804 1,591,898 1,839,050 Chile ___-_-__-_ 5,980 11,420 __ __ Colombia _______.-_-___ 8,843 16,086 10,600 17,653 Costa Rica --_-_-__ 110 1,000 15,706 11,634 Denmark ______________ __ —_ 100 2,640 Dominican Republic _..._______._______ 6,752 6,840 5,700 5,580 Ecuador__ ~~~ 13,485 20,668 _- -- Egypt _---_--_--____ 4 800 _- —_ France _________ 144,379 195,050 49,415 83,554 French Pacific Island__________________________ 2,500 3,225 2,635 3,225 German Democratic Republic _.___________________ — __ 10,931 69,014 Germany, Federal Republic of _-- 6,665,318 5,710,666 7,264,390 6,703,216 Greece ________ _- —_ 16,800 2,684 Guinea _~___ =~ 228 1,050 ~— _- Hong Kong_________.______________ 108 1,200 2,000 3,700 Iceland __-____________ oe 44,802 38,843 _— —_ India ~~ ___-__ 24,931 32,994 17,137 23,980 Indonesia______________________ 1,565 4,092 3,086 3,432 Tran __- ~~~ 166,580 204,913 32,595 44,775 Iraq ~~~ ~~~ 7,130 8,820 _- _- Ireland -_-______________ 2,289 4,888 2,402 8,758 Israel __________________ 39,479 82,219 2,105 38,800 Italy__.___---_-_ 19,569 25,570 10,412 19,596 Ivory Coast____.____________ 368 1,021 _- —_ Japan ____________ 3,055,081 2,587,624 4,048,992 3,735,021 Korea, Republic of _-__.__._________________ 99,542 112,810 261,867 239,844 Lebanon __________~___ 8,000 7,920 7,200 11,340 Libya ________-___ 479 1,185 __ __
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Table 3.—U.S. exports of lithium compounds in 1978 and 1979 —Continued 

, _ (Gross weight) 

. 1978 1979 

| Country Quantity Value Quantity Value 
(pounds) (dollars) (pounds) — (dollars) 

Malaysia ___ ____---------------~------------ 10,817 12,021 2,067 3,370 

Mexico _________-_-_------~---=-------------- 716,136 373,292 413,765 586,497 

Netherlands _____---~---------~-------------- 465,228 436,129 367,924 401,000 

New Zealand___________~-+------------------ 440 1,443 2,646 5,345 

. Pakistan _____________---_~-----~----------- 23,861 29,128 21,491 50,277 

Peru______/-___ ee _- _ 4,518 11,200 

Portugal .._______-------~----------------- 3,200 8,926 _- _- 

Saudi Arabia. __§___ _________------------------ 55,277 134,830 22,0303 23,418 

Sierra Leone____________-----~----~----------- 59 - 816 —_ __ 

Singapore _______-_------------------------ _- _— 644 - 3,069 

South Africa, Republic of ________--------+-------- - 132,588 - 97,410 59,083 50,975 

Spain _________--------------------------- 1,200 1,772 2,320 6,972 

Surinam ______________-~--_--~------------- 60 1,180 __ eo 

Sweden _____________-~---~_---+-------------- 659 62,836 _- ——— 

Switzerland ________.______------------------ 579,181 548,975 510 8,216 

Syria ________------------------~--------- 3,073 6,388 2,448 2,448 

Taiwan ___________-__-_-----~--------------- 112,855 107,940 | 9,796 17,778 

Thailand _____________-__-_----------------- 21,062 770 _- —_ 

United Arab Emirates ___________-_--~------------ ©... =- — 2,095 3,908 

United Kingdom _____-_+__-~----------------- 631,677 734,228 683,843 1,154,946 

Venezuela _____________---~--------~---~------- 1,297,086 1,803,904 3,158,386 3,135,315 

Yugoslavia. __ ________---------------------- 3,136 3,453. __ ae. 

Total.._______-____-----_------------- 11,429,884 15,277,752 18,788,855 19,109,744 

Source: U.S. Department of Commerce, Bureau of the Census. . 

| Table 4.—U.S. exports of lithium hydroxide - 
I 

1978 1979 

Destination Quantity Value Quantity Value 
(pounds) (dollars) (pounds) (dollars) 

Argentina_________-------~--------------------- 48,400 61,406 123,000 172,790 

Australia _______.______-__----------+------------ 157,950 209,312 140,400 192,496 

Belgium __________--+-------------------------- a __ + 60,800 70,528 

Bolivia. ______.__________-~_L-------+-~-~----------- _- 22,526 33,301 

Brazil. $= = eee 871,164 1,102,822 726,667 896,088 

Canada____ ______--+--~------------------------- 259,766 275,253 . 352,342 478,565 

Chile___________________------+~-+-+------------- 29,665 40,684 53,514 76,544 

Colombia______._________----=------~------------- 6,900 10,326 40,709 | 56,094 

. Ecuador ___________-_--__-~--~---=-~-++------------ — -- 7,920 | 11,369 

Egypt_________-------------------------------- 1,160 1,712 — _- 

France ___________-_-~__-~-------~-+-------------- 154,000 190,033 123,258 170,524 

Germany, Federal Republic of _._ __ ___------------------ 282,311 366,110 890,164. 1,153,727 

Greece _____________-_-_--~~------+-~-------------=- __ _- 4,404 5,615 

India ____________~_-L—~--~-----~--+--------------- 17,700 24,710 © 30,020 42,848 

Ireland____.______-_-----~----------------------- 3,294 8,310 __ —- 

Israel__________--_-_-------------~-------------- _— —_ 26,400 33,474 

Italy ___.____--_------------------------------ 20,000 27,356 11,000 14,925 

Japan._______------_-~-----------~-------------- 630,044 781,879 1,004,263 1,402,752 

Malaysia________-_----~--~----------------------- 64,684 51,141 __ _- 

Mexico_________-_-_------~----~---------------- 316,794 399,394 296,800 394,086 

Morocco _____.__._._-_--_------------------------------ — — 11,200 15,389 

Netherlands. ____/______--_------------------------ 24,640 28,004 44,880 56,395 

New Zealand ___________--~----------------------- 13,014 19,464 13,200 17,976 

Peru ____________-_~_~~------+--~--~----------+-- 8,000 10,400 8,000 10,400 

Philippines _- __ ____---_------------------------- 46,000 62,729 43,825 60,454 

Portugal ________------------------------------- _— _- 6,600 9,398 

Singapore _________----------------------------- _- _- 44,511 56,265 

South Africa, Republic of ._ _____---------------------- 252,244 333,988 306,789 401,764 

Spain. __________---------------+--------~------ 44,000 57,420 33,002 45,342 

Sweden___________-------~---------------------- 33,600 43,456 163,572 212,951 

Taiwan______________-_~-_--------~-~------------- __ __ 1,102 2,075 

Thailand_________________-_-------------------- 22,330 29,910 39,992 60,951 

United Kingdom ________------~-------------------- 683,739 862,604 1,101,537 1,484,108 

Venezuela_________________--~---~--+-------------- 89,600 118,426 65,600 88,528 

Total _.__.._.____ ee == --- 3 4,080,999 5,116,849 5,797,997 7,727,722 

nn nS 

Source: U.S. Department of Commerce, Bureau of the Census.
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Table 5.—U.S. imports for consumption of lithium bearing materials 

| 1978 | 1979 
| . Gross Gross . Lo " Val . Val 

Commodity and country Gone) (thousand dollars) (ose) (thousand dollars) 

| Customs CLF. Customs CLF. ——. ios NE Gustoms CF 
Lithium ores: 
Canada_______.-- NA NA NA 1,010,540 19 23 Norway __._______- NA NA NA 2,442,180 44 63 South Africa, Republic of _.__________ NA NA NA 5,328,518 353 369 886,016 SBD 

Total _-___- NA = NA NA 8,781,238 416 455 ON SLO 455 
Lithium compounds: 7. . . Canada__________________ 7,700 6 8 1,000 1 1. France __________._____________ 23,216. 263 267 43,399 «1,821. «1,887 © Germany, Federal Republic of _________ 856 39 41 10,284 162 167 Israel________-________ — _- _— 44 1 1. Japan. _ -- ~- __ 5 2 8 Switzerland __-____-_________ 7 (2) (2) __ __ __ United Kingdom. 84 6 6 35 8 8 $$ 

Total _-__.-_-_____________ 81,868 314 | 322 54,717 1,995 2,017 
Lithium salts: _ 
Denmark________§_~______. 46 1 1 58 2 2 Germany, Federal Republicof_________ 48 15 15 55 20 . 20 Switzerland___-__-____-_ Le _— _- 198 1 1 United Kingdom _________________ __ _- __ 17 (7) (4) 

Total _-________ 94 16 16 328 23 28 

NA Not available. 
1Less than 1/2 unit. 

| 
Source: U.S. Department of Commerce, Bureau of the Census. a . 

| WORLD REVIEW 

Canada.—The Tantalum Mining Corp. of — Chile.—Foote Mineral Co. is negotiating 
Canada, Ltd.’s deposit at Bernic Lake, Man- to form the Soc. Chilence del Litio, a joint 
itoba, interesting for its tantalum, rubidi- venture with the Chilean Government to 
um, and cesium content, is under active produce lithium from the brines of the 
consideration for its lithium content. A Salar de Atacama in northern Chile, east of | former partner, International Chemalloy Antofagasta. Foote Mineral Co. seeks a55% _ : Corporation, went into receivership and interest in the new joint venture company. © 
Hudson Bay Mining and Smelting has be- The zone of interest in the salar is 1,400 
come the new partners after much litiga- - square kilometers, testing 1.7 grams per 
tion. The alternatives studed are whether to __ liter lithium concentration. The resource is 
mine to sell concentrate to the ceramics estimated at 4 million tons of contained - 
industry or to produce lithium carbonate lithium with reserves at 1.5 million tons. 
for a wider variety of users. One estimate of The initial feasibility studies have consid- 
the planned capacity for this plant is 10,000 ered that a 5,000-ton-per-year lithium car- 
tons per year Li,CO; or 1,880 tons of con- bonate plant will be started in 1983. Esti- 
tained lithium. mates of the capital cost range from $25 

The Sullivan Mining Group, Ltd., owner million to $33 million. 
of a mine and plant near Val d’ Or, Quebec, France.—Prospecting activities have re- 
that had produced spodumene concentrate vealed a deposit of unknown size in central 
and lithium chemicals between 1955 and France that contains lithium. This would be 
1965, considered resuming production. The important to Europe as an indigenous 
complex was reported to be fairly intact. A source of lithium. 
pilot study of production of lithium carbon- United Kingdom.—Lithium Corporation 
ate by a continuous process using soda ash of America began constructing a plant near 
had been completed in 1977. The previous Liverpool to produce and market lithium 
process had been a batch operation. products for the European market. It will be
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Table 6.—Lithium minerals: World production, by country 

. (Short tons) 
OD OTE 

Country’ and minerals produced 1976 1977 1978" — 1979° 

Argentina minerals not specified)________------------------ 744 454 «1,047 ~—s«*1,000 

razil: 
Amblygonite. ______-__----------------------------

 204 539 489 500 

Lepidolite _______-~------------------------------ 
1,468 638 579 600 

Petalite.___________---------------------------- 
1,067 1,133 1,028 1,100 

Spodumene ___----_------------+---------------- 
455 123 112 110 

Canada, spodumene?________---___-------------------- 
68 _- _- _- 

China: Mainland (minerals not specified)® * ____.____-----~------- 10,000 11,000 11,000 11,000 

Mozambique: a . 

Lepidolite®_________.-_-_------------------------- 
800 (5) _—_ a 

Spodumene®_________---------------------------- 
30 (5) __ __ 

Portugal, lepidolite_ _________--_---------------------- 
1,213 1,323 882 - 900 

Rhodesia, Southern (minerals not specified)® ? ________--~-------- 10,000 10,000 8,800 8,800 

Rwanda, amblygonite®_________-----------~------------
- 30 30 30 30 

South-West Africa, Territory of (minerals not specified)* ____.___-_---- 6,520 2,809 NA 3,000 

U.S.S.R. (minerals not specified)® 7 ____-___-----~------------- 50,000 55,000 55,000 55,000 

United States (minerals not specified)_ _ __. _ _ - _- _-------------- Ww WwW — OW Ww 

3 €Rstimate. Preliminary. "Revised. NA Not available. |W Withheld to avoid disclosing company proprietary 

ata. 

. 1In addition to the countries listed, other nations may produce small quantities of lithium minerals, but output is not 

reported and no valid basis is available for estimating production levels. 

‘Data represent U.S. imports from Canada; official Canadian sources report no production since 1965, but the United 

States has imported lithium minerals in most years since that time. It is not clear whether these imports are from: (1) 

accumulated stocks; (2) test production quantities not reported in official Canadian statistics; (3) Canadian imports, (4) 

any combination of these sources. 
, 

. These estimates denote only an approximate order of magnitude; no basis for more exacting estimates is available. 

Output by Mainland China and the U.S.S.R. have never been reported. Southern Rhodesian output has not been reported 

since . 7 - 

4OQutput has not been officially reported since 1966, but presumably has continued since a number of countries record 

imports from “South Africa,” which no longer produces lithium minerals. Data given represent imports by the United 

_ States. EEC and Spain reported as originating in South Africa, but the reader is cautioned that a portion of this material 

may have been mined in Southern Rhodesia. In 1966 actual output from South-West Africa totaled 1,739 short tons 

including amblygonite-30; lepidolite-365; petalite-1,344. 

5Revised to zero. 

a subsidiary called Lithium Corporation of alleged dumping. The levy is the equivalent 

Europe Ltd. and will concentrate on con- of the difference between the standard price 

verting imported lithium metal into cata- and the actual price. Foote Mineral Co. was 

lyst compounds and lithium chloride. exempted, since it had previously agreed to 

European Economic Commission.—The respect the standard price. : 

European Commission has imposed a spe- Zimbabwe-Rhodesia.— With the lifting of 

cial duty on lithium hydroxide imported trade sanctions, lithium ores from this 

- into the EEC from the United States and country will again be reaching the interna- 

the U.S.S.R. This follows an investigation of tional market. 

TECHNOLOGY 

Bench-scale experiments conducted by iron sulfide cathode (either FeS or FeS,), a 

the Bureau of Mines during 1978 revealed molten LiCl-KCl near-eutectic electrolyte, 

that 82% of the lithium contained ina high- and a separator made of boron nitride. The 

grade hectorite clay could be extracted by a_ first design was to operate at 400° C and 

potassium chloride plus calcium sulfate or a would have a storage capacity of about 100 

potassium chloride plus calcium carbonate watt-hours per kilogram, about four times 

roast at 1,000 C followed by a water leach. that of a lead-acid storage cell.* Cell lives of 

The fine-grained hectorite-type clay was 1,000 cycles had been obtained in the labo- 

representative of an approximately 0.4- ratory. A prototype lithium-battery power- 

percent-lithium-content deposit near pack was to be built and tested. The 1,500- 

McDermitt, Nev., estimated to contain a pound powerpack was to consist of 120 

significant tonnage of lithium. series-connected lithium-FeS cells enclosed 

Development of a lithium-metal sulfide in a stainless steel case that measured 

battery continued under U.S. Department 11x38x60 inches. It was designed to store 

of Energy sponsorship and Argonne Nation- about 2.5 times as much energy as a conven- 

al Laboratory guidance. This battery has a tional lead-acid battery pack of the same 

solid lithium-aluminum alloy anode, an weight and to have a 200-cycle life and a
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100-mile range at about 45 miles per hour. for potential aircraft structural use in a 
Major problems remaining were (1) the high study sponsored by the National Science 

: _ cost of the boron nitride separator, (2) devel- Foundation.’ Small, homogeneous alloy : 
opment of a suitable low-cost lightweight flakes were first made by rapid cooling of 
insulating container for the vehicular pow- liquid alloy between closely spaced metal 
erpack, and (3) the high cost of the cathode rolls. The flakes were then sealed into an 
conducting grid for the higher energy aluminum container which was extruded at 
second-generation FeS, cathode (the more 400° C to produce a sound billet. In addition 
reactive FeS, material had attacked all to decreasing the density, the lithium addi- 
viable grid materials except molybdenum). tion reportedly increased both the strength 
Development during the next 5 years was and fatigue resistance of certain aluminum 
aimed at increasing the energy-storage-to- alloys. Aluminum-based alloys with lithium | 
weight ratio by 50%. This would probably had never become commercially feasible, 
require use of the more reactive FeS, cath- mainly because of poor formability. 
ode. Commercial realization of a lithium- In 1978 during a nuclear fusion develop- 
metal sulfide battery was not expected be- ment program, Argonne National Laborato- 
fore the late 1980's. | - ry operated a 50-gallon lithium-metal test 

Another storage battery developed by loop successfully for more than 2,000 hours.® 
Exxon Research and Engineering was This test loop provided the first circulating | 
reported.* Cathode operation was based on lithium system experience on a significant 
the entrance of small lithium cations be- scale for the fusion program. The next 
tween the layers of the crystal lattices of demonstration step, already underway at 
certain materials such as refractory metal Argonne in 1978, was to use a molten salt to 
disulfides. The process, called “intercala- extract tritium from lithium metal. This 
tion,” is reversible. A cell consists ‘of a was to be followed by electrolysis of the salt 
lithium-metal sheet anode; a metal stilfide to evolve and recover the tritium. The 
cathode such as a sulfide of titanium, TiS., major objective of the project was to provide : 
or vanadium, VS.; and an organic electro- a definitive demonstration of tritium recov- 
lyte such as lithium perchlorate, LiClO,, in ery and purity control technology near the 1 
propylene carbonate. Small cells were re- part per million tritium concentration level 
ported to have been made available com- under projected fusion reactor operating 
mercially for watches and calculators. A conditions. | 
modest research program began at Bell | | | 

, Telephone Laboratories to develop a similar ePhysical scientist, Section of Nonmetallic Minerals. | 
battery as an improved standby source for equivalents unless otter ise pe hey Ona nethane thiam | 
telephones or semiconductor memory sys- alent = 5.32 lithium carbonate equivalents. tems, | ene Saupe’ JOM epee or 1978 and 1979 ed with The second generation of fuel cells, the De « cited in footiote 3 e | 
molten carbonate cell, is a future lithium , Work cited in footnote 3. oo, 
user. Lithium ceramics are used to separate mere ne; National La horatory Batoer Techeuolae lop- 
the anode and the cathode while lithium Vehicular Propulsion. Summary Report for October 1977 

. to September 1978. U.S: Department of Energy Contract carbonate and potassium carbonate are the W-$1-109-Eng-38. ANL-79-1, 29 pp. Available from Argon- 
electrolyte. The developers of these cells do meena aboratory, Argonne, Mn Materials Boost 
not expect them to make a significant Battery Research. V. 56, Ne 40, Oct, 2. 1078. pp. 14-15. 
demand for lithium before the late 1980’s. Lien emical Week, Splat Cooling Produces, Aluminum- 

The Massachusetts Institute of Technolo- eEnergy Insider. New ‘Argonne Facility Testing Tritium gy reported in 1978 that it had developed a _ Recovery Technique. V. 1, No. 17, May 29, 1978. Published 
specialized powder metallurgy approsch to bivsrHy by the US. Department of Energy, Office of fabricating an aluminum-lithium alloy ton,DC 20585. :
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| By Benjamin Petkof: | | 

Primary domestic magnesium metal pro- primary metal production was also up. 
duction continued its upward trend in 1978- Legislation and Government  Pro- 
79. Consumption in 1978 was almost identi- grams.—New tariff rates for imported mag- 
cal to that of 1979 but was above the con- nesium metal resulted from the 1979 Tokyo 
sumption levels of recent years. Exports of round of tariff negotiations giving most 
metal increased in both quantity and value. nations “most-favored nation” status. The 
Imports increased in 1978 in both quantity tariffs for these nations will decline annual- | 
and value but declined in 1979. The quoted _ly, in stages, beginning January 1, 1980, and | 
metal price advanced in 1978-79. World ending January 1, 1987. | 

Table 1.—Salient magnesium statistics . 

| (Short tons) | 

United States: 
Production: 

Primary magnesium! ________ 120,203 119,957 125,958 149,507 162,291 
Secondary magnesium__ — ~~ _ _ — 27,873 30,553 32,694 36,228 37,222 . 

Shipments: Primary __—————_~—-_ . W WwW WwW WwW WwW 
Exports _________________- 32,591 13,444 28,061 41,807 54,275 
Imports for consumption _ _ ~~ — ~~ 7,903 14,907 —«§*964 6,668 _ 4,754 
Consumption. _____________- 94,167 104,453 103,576 108,958 108,844 
Price per pound _____——~— cents. _ 82 87-92 96-99 99-101. 101-109 

World: Primary production _______~ 258,487 270,483 277,373 312,263 334,582 

TRevised. W Withheld to avoid disclosing company proprietary data. 
1Derived from data reported by The Magnesium Association and the Canadian Department of Mines and Natural 

-Resources. Figures are the difference between total North American production reported by the International 
Magnesium Association and Canadian production reported by the Canadian Department of Mines and Natural 
Resources. 

DOMESTIC PRODUCTION 

Domestic primary ingot production in- capacity reached 181,500 tons at the end of 
creased substantially in 1978-79 over that of 1979. | | 
1977. Four companies accounted for the At midyear 1979, The Dow Chemical 
entire domestic output. Three of these com- Company announced the construction of a 
panies, The American Magnesium Compa- plant at Freeport, Tex., to prepare magne- 
ny (Snyder, Tex.), The Dow Chemical Co. sium metal granules for use in steel desul- 
(Freeport, Tex.,) and NL Industries, Inc. furization. The plant was expected to be in 
(Rowley, Utah), produced magnesium from operation in mid-1980. 
magnesium chloride solution obtained from Magnesium obtained by secondary recov- 
brine by the electrolytic method. Northwest ery continued to supply a signifignant por- 
Alloys, Inc. (Addy, Wash.), produced magne-_ tion of the domestic supply of this metal. 
sium from dolomite using the silicothermic Production of secondary metal increased in 
process. The total nominal U.S. production 1978 and in 1979. 

559
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Table 2.—Magnesium recovered from scrap processed in the United States, 
; | by kind of scrap and form of recovery 

| (Short tons) | | 

1975 1976 1977 1978 1979 

Kind of scrap: . 

New scrap: 
Magnesium-base _______=_.~__~______________—_- 4,076 2,838 3,363 4,684 5,025 
Aluminum-base____ =~ 5 5 2) ee 14,014 16,186 16,807 17,501 18,315 

Total. __-§_-._-_~_ LL 18,090 19,024 20,170 22,135 18,316 

Old scrap: . 
Magnesium-base ____§_§ $$ _-§ >» 5 4,873 5,500 5,255 5,522 4,778 
Aluminum-base___ 2 2 25 2/5 5 =) ee 4,910 6,029 7,269 8,571 9,104 

Total. ee 9,788 11,529 12,524 14,098 13,882 

' Grand total ~~~ Le 27,878 30,553 32,694 36,228 37,222 

Form of recovery: ne 
Magnesium alloy ingot! _-§..-§ 5 5 5 5 eee L_LCti‘“(;*é«é«TIOV 3,569 3,785 4,272 3,739 

. Magnesium alloy castings (gross weight) ___._.________ _ 750 . 836 859 956 790 
Magnesium alloy shapes___ $$ ~§ 5 5» 5 5 5 eee 1,262 335 932 1,909 2,176 
Aluminum alloys __. ~~ 2 25 7 25 5 ee ee Le 20,328 23,595 25,211 27,301 23,833 
Zinc and other alloys___. $$. ee 12 15 21 19 13 
Chemical and other dissipative uses__._§_§~9 222 ~~ ___ 44 28 43 48 47 
Cathodic protection. __ $22 ~~ 2,681 2,175 1,843 1,723 1,600 

| Total. Le 27,873 30,553 32,694 36,228 37,222 

| 1Includes secondary magnesium content of both secondary and primary alloy ingot. 

a CONSUMPTION AND USES | 

Total consumption of magnesium metal ‘in almost one-fifth of the 1978 and 1979 
was almost the same in both 1978 and 1979 consumption being used in aircraft, automo- 
but was above that of 1977. Annual con- tive, and other types of transportation 
sumption during 1978-79 did not reach the equipment, material-handling equipment, 
peak 1974 consumption level. Magnesium and the manufacture of items such as power 
metal was used to manufacture structural tools. Slighty over one-half of the magne- 
products that included cast and wrought sium was used for alloying with other met- 
items and for sacrificial uses where advan- als. The remainder was used for other 
tage was taken of the metal’s chemical and sacrificial purposes such as cathodic protec- 

_ alloying properties. The metal’s useful tion, nodular iron production, chemicals, 
_ structural properties, such as low specific and reducing agents for metals such as 

weight, good machinability, hot formability, titanium, zirconium, uranium, and berylli- 
and high strength-to-weight ratio resulted um.
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Table 3.—Consumption of primary magnesium in the United States, by use 
(Short tons) | 

7 1975 1976» 1977 1978 1979 eee 1979 
For structural products: 

Castings: 
Die _--_____ ~~ 6,392 4,759 5,011 5,575. «5,182 Permanent mold _______________ 1,144 1,059 1,048 1,012 1,069 Sand _______ 1,952 1,233 1,142 1,064 1,209 Wrought products: 
Extrusions_______________ 6,215 6,449 (*) 6,301 6,420 Sheet and plate_____________ (1) (4) ) 4,375 4,925 Other (includes forgings) ______________ i 3,451 3,792 12,632 399 (217 : 
Total_-_-_-_-_____~___e- ee 19,154 17,292 19,8383 18,726 19,022 ) 7 Ee 08 8 FO 19,022 aoaonOoaonanamamnayou0u0uOQaeeeeee ZZ For distributive or sacrificial purposes: 

Alloys: 
Aluminum. ___ == =, 46,670 54,320 96,086 58,798 60,549 Copper _—__~__~ 13 14. 10 12 9 Zine__--_-_-_~_ 15 29 23 21 15 Other_ ~~ ___ = dl 10 8 8 8 Cathodic protection (anodes) ____________________ 4,702 7,809 4,083 6,600 6,769 Chemicals ___________ 8,681 10,140 9,941 (*) (?) Nodular iron.__§_§_~__> 6,775 7,584 7,297 7,956 4,335 Scavenger and deoxidizer_____________ () (7) GQ). (4) (2) Reducing agent for titanium, zirconium, - ; hafnium, uranium, and beryllium__________ 7,007 — 5,985 5,235 6,230 7,435 Other, including pwder______________ _ 1,139 1,270 1,060 10,607 10,702 

Total_______~_ 75,013 87,161 .. 88,743 90,232 39,820 OL | 
Grand total ______--_-____- 94,167 104,453 108,576 108958 108,844 
i
 

‘included with “Other.” oe 

| | PRICES | 

Magnesium metal prices increased incre- Jan. 1 - Mar. 31, 1978 B75 oo $0.99 per pound . . ; pr. 1, - Jan. 31, eee . per poun. . mentally during the calendar years 1978 Feb. i-Sept. 30, 1979 _ ~~ 227 11055 per pound 
and 1979 as follows: Oct. 1- Dec. 31,1979_________ 1.09 per pound 

STOCKS | 

Producer and consumer stocks of primary end 1978 were 884 tons and at yearend 1979, magnesium totaled 12,583 short tons at were 767 tons. New and old magnesium yearend 1978 and 13,901 tons at yearend scrap stocks are shown in table 4. 
1979. Stocks of primary alloy ingot at year- 

Table 4.—Stocks and consumption of new and old magnesium scrap in the United States 
(Short tons) 

Consumpti ption 
Stocks Bg Stacks Item Jan] Receipts “New Old Total Dec. 31 

scrap scrap eee crap 
1978: 

Cast scrap ___-_____________ 1,078 6,511 470 6,068 6,538 1,051 Solid wrought scrap!_______ 129 576 609 __ 609 96 + ee enna | _-- 

Se ee rennet 1979 Total _-._-________ 1,207 7,087 1,079 6,068 7,147 1,147 
Castscrap _-.___-_____ 1,051 5,725 447 5,250 5,697 1,079 Solid wrought scrap!________ 95 1,240 1,102 __ 1,102 233 N88 Total _--__________________ 1,146 6,965 1,549 5,250 6,799 1,312 

"Revised. 
"Includes borings, turnings, drosses, etc.
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Figure 1.—U.S. and world production and U.S. consumption of primary magnesium. 

FOREIGN TRADE | 

U.S. exports of magnesium metal were metal were exported to other industrialized 

strong in 1978-79 and have increased from a nations. . 

low in 1976. Except for 1976, the United Imports of magnesium metal were low 

States has been a consistent net exporter of during 1978-79 and accounted for only a 

magnesium metal. Significant quantities of small fraction of the domestic metal supply.
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Table 5.—U.S. exports and imports for consumption of magnesium _ 

Exports 
~ 

i ifabricated oo vee Wasteandscrap Metals and alloys Semifabricat 
: : Quantity Value Quantity Value Quantity Value * (short (thou- (short (thou- (short (thou- tons) sands) tons) sands) tons) sands) 

TT 
105 $136 26,309 $44,907 1,647 | $6,805 1978 

1,434 2,397 37,082 63,008 “3,291 10,382 1979 8 688 794 47,451 90,788 6,136 22,246 
| a 

ports 

= | 7 Al tubing ribbons . ot: Oo ing, ribbons, “ - Waste and Metal (magnesium wire, other forms 
content) » (magnesium 

, content) 
Quantity Value Quantity Value Quantity Value Quantity Value : (short (thou- (short (thou- (short (thou- (short (thou- tons) sands) tons) sands) tons) sands) tons) sands) . OT 

77 3,829 $3,834 1,770 $2,850 299 $1,073 : 66 $219 1978 ~~ 4,798 5,018 1,271 2,150 542 1,897 57 1,013 1979 8 2,757 2,958 ' 1,460 3,127 412 1,767 - 125- 1,190 

Table 6.—U.S. exports of magnesium, by class and country _ 
. . « . . 

- Waste and scrap Primary metals Semifabricated forms, . + alloys der : Destination —_— CO —___ Powder ‘Quantity Value Quantity Value Quantity Value : . (short (thou- (short (thou-. (short (thou- Se . tons) sands) tons) sands)... _ tons) sands) 

197 | | : . Argentina______-= == 5 $7 491. = $985 oe Australia________o | 2 1,251 | 2,207 36 $303 = Austria ~--- eee __ __ -_- __ 13 44 . = Belgium-Luxembourg.._________ | 2. 38 — Mo 33 199 = Bolivia. _______ 4 1: 14 17 — _— = Brazil 22-2 = __ _- 6,765 11,143 . 2 9 = Canada____...-- 72 101 1,766 3,386 524 1,462 *  Colombia____----- _- _- - 29 73 _ 4 15 France________--___ a -- 2 4 32 144 Germany, Federal Republicof _______ —- —_ __ 2,748 4,735 425 1,981 Hong Kong____________ 6 8 _- __ -- __ India_____________.__ __ —_ 80 127 () 2 Israel 2 _- _- 4 11 119 461 Italy ~-____ ee oe — 94 348 7 73 Japan —— 8 a ag 1968  § 3,233> °° 211 1,004 Korea, Republic of..-._.________________ -- _- -~ _- 18 139 Mexico.___________________ | 1 1 2,774 4,598 54 120 Netherlands _._____________. | _- — 7,452 12,500 5 30 New Zealand__________________._ | _-: _- 2 LT. 181 - 7 68 Norway _-____________ _- __ (7) 2 1 11 South Africa, Republic of ~ oe — — 406 707 10 73 Spain ---- ee re a — __ 23 73 Sweden ______-- — _- _- —_ 34 277 Taiwan ----- eee —_ _- 60 93 1 1 United Kingdom______________ Se _. 28 93 56 185 Venezuela __-______________. ts _- oe 149 263 os a Others-__________ ee - _ 111 =. 201._—— sg 136 
Total__-____________ 105 136 26,309 44,907 1,647 6,805 1978 “ . a 

Argentina____________________ | _~ _- 71 144 2 15 Australia__-____-_____ 18 51 1,381 2,374 110 962 Austria _-_____________ _- _- 27 28 23 49 Belgium-Luxembourg_________________ 80 161 92 145 135 694 Brazil —--- ee —- _- 6,621 11,312 1,105 1,857 Canada --- 2 6 2,198 4,244 383 1,330 

See footnotes at end of table.
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Table 6.—U.S. exports of magnesium, by class and country —Continued . 

TG fabricated forme 
. emifabricated form: 

Waste and scrap Primary metals . ofa reading » 
ys powder 

. Destination 
nS 

Quantity Value Quantity Value Quantity Value 

(short (thou- (short (thou- (short (thou- 

tons) sands) tons) sands) tons) sands) 

1978 —Continued 

China: 
; 

Mainland______---------------- |. _ oe 1101. $1689 —- _ 

Taiwan _______---------------- 82 $34 124 143 7 $15 

Colombia ________-_--~------------ © 3 8 43 89 8 25 

France_______------------------- 
3 26 ‘1 10 / 44 150 

Germany, Federal Republic of ~ eee eee Lee 20 - 28 2,467 3,021 234 1,269 

Ghana_______-__----------------- 
— _- __ _— 225 - 410 

. Hong Kong __-_------------------- 66 19 4 6 - _ 

India________------------------- 
3 13 230 361 Le __ 

Israel e+e __ __ ae __ 99 — 858 

Italy ____----------------------- 
— _- 429 ~—s: 1,119 13 113 

Japan ee eee += -- (4) 1 6,850 12,209 181 548 

Korea, Republic of. _ __--------------- 97 34 273 350 12 139 

Mexico____-~--------------------. 
TTT 1,482 1,128 2,130 430 1,051 

Netherlands _______-----~---------- 251 475 12,029 19,401 8 35 

New Zealand_______+-------------- 
__ oe 140 - 246 28 280 

Norway _____-------------------- 
__ —_ 911 1,655 1 12 

South Africa, Republic of oe 2 7 657 1,244 16 124 

Spain _._----------------------- 
_- _- 50 78 26 135 

Sweden ________----------------- |. _- | _- 10 42 6 53 

United Kingdom_ __ _ ~~~ —------------- __ -. 43. 65 70 320 

Venezuela _______--.—-------------- 2 6 9 37 33 157 

Others____.___--=------~-------- 
28 46 190 366 122 286 

Total ___.___-_--------- 1,434 2,397 37,082 63,008 3,291 10,382 

1979 

Argentina_____------~------------ 
__ — 470 932 76 261 

Australia ______--_---------------- 
56 163 678 1,171 743 2,734 

Austria ________-_----------------- __ _- _- _- 267 598 

Belgium-Luxembourg_ -_ — - ------------ _- —_ 83 145 557 1,738 

Brazil ___________--------------- 
1 4 9,885 18,651 5 19 

Cameroon______~-_----~------------ 
_— _- 144 298 _— _ 

Canada ________~__-~--~------------- 47 160 2,655 5,559 119 1,135 

China: 
. 

Mainland ________--_-~------------ 
—_ __ 5,118 8,282 __ _— 

Taiwan _______-_-~-------------- 15 21 — __ 2 6 

Colombia ______------------------ 
_— _- 28 59 23 72 

France________------------------ 
(7) 1 2 31 63 617 

Germany, Federal Republic of __-____----- 214 296 2,261 4,443 903 3,355 

Ghana_________----------------- 
_- _— 1,001 1,861 __ _ 

Hong Kong __ ~~ - -----------------7- _- _- 6 13 69 155 

India. _________-_----------------- 
_- _- 227 395 65 158 

Israel __________----------------- — _- 110 447 80 354 

Italy ______--------------------- 
2 16 48 168 414 1,386 

Japan _._____------------------- 
106 26 8,045 15,514 606 1,948 

Korea, Republic of. __ _- _ _------------ 242 84 199 352 164 1,224 

Mexico_________----—------------- 
_- _- 1,572 3,122 181 878 

Netherlands _________-------------- _— _- 13,188 25,171 ‘1,232 2,604 

New Zealand________-------------- 
_— _- 89 169 11 140 

Norway _______---~---------------7- _- _- 232 738 6 24 

Romania _________--_—------------- _- _- 434 876 12 31 

Saudi Arabia___________----------- 
-- _— 104 207 24 69 

Singapore. .________~------------- 
_- __ 190 732 1 7 

South Africa, Republic of ____---------- _- _— 590 1,169 65 292 

Spain _____-_------------------- _- — 15 62 60 255 

Sweden ________-_---------------- _- __ 5 19 19 168 

United Kingdom___~_-_--_----------- 
1 12 26 15 116 629 

Venezuela _____—~_---------------- 1 dl 2 4 57 327 

Others_________----------------- 
3 10 49 123 196 1,062 

Total___§__________----- 688 794 47,456 90,788 6,186 22,246 

1Less than 1/2 unit.
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Figure 2. — U.S. imports and exports of magnesium. | 

WORLD REVIEW 

Magnesium production has increased table 7. World magnesium production is steadily since 1975 to meet world demand. expected to continue to increase until al] The United States was the largest primary available installed production capacity is magnesium metal producer in 1978-79. Oth- utilized. 
er producing countries are identified in 

Table 7.—Magnesium: World primary production, by country 
(Short tons) 

Country 1976 1977 1978P 1979° 
Canada ___- 8 

6,715 8,414 9,160 110,110 China, Mainland®________-__ 
1,100 1,100 1,100 1,100 France__ = rte 8,825 9.571 9,370 10,000 India_________ 

33 118 25 50 Italy ----- 
9,740 9,663 10,688 9,500 Japan?____ 

12,335 10,379 12,303 112,531 Norway —~----_-_ 
re 42,778 42,070 43,155 50,000 U.S.S.R.° pa Setanta 

69,000 71,000 77,000 79,000 United States? ________ 
119,957 125,058 149,462 1162,291 02 162,291 Total. 

270,483 ™277,373 312,263 334,582 
“Estimate. Preliminary. Revised. 
1Reported figure. 
2Secondary production was as follows, in short tons: 1976-8,153; 1977-8,392; 1978-12,125; 1979-8,800. 3Derived figure; United States’ production is not officially reported by the Bureau of Mines in order to avoid dislosing company proprietary data; figures reported represent the difference between total North American production reported by the International Magnesium Association and Canadian production reported by the Canadian Department of Mines and Natural Resources.
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TECHNOLOGY 

Two series of papers were published in A series of supercorroding magnesium | 

1978-79 reviewing magnesium metal mar- alloys that react spontaneously and vigor- 

ket conditions and current aspects of mag- ously in seawater were developed for use as 

nesium metal technology.2* _ timed releases" for ocean engineering ~ 

An additional group of papers described — applications.’ ° | 

the use of magnesium in steel-making.* _ | | 

The principles of a solar ponding system ‘Physical scientist, Section of Nonferrous Metals. 

; : ° 11.21, . International Magnesium Association. Proc., 35th Ann. 

for the production of magnesium chloride ~ \yecting, Spokane, Wash., June 25-27, 1978, 62 pp. 

suitable for electrolytic production of mag- 3International Magnesium Association. Proc., 36th Ann. 

nesium metal was described.® Meeting, Oslo, Norway, June 24-28, 1979, 70 pp. 

. : International Magnesium Association, Magnesium in 

A method was described that supplied — gteel Making. Dayton, Ohio, 1979, 62 pp. 

pure anhydrous magnesium. chloride from a “Barlow, E. W.,8. C. Johnson, and A. Sedan. Solar Ponds 

: : ; as a Source of Magnesium for Electrolytic lls. Proc. 

concentrated brine solution. The solution ach, Sessions, 109th Ann. Meeting, AIME, Feb. 24-28, 

was mixed with ethylene glycol and dehy- 1980, [as Vegas, Nev. Light Metals Committee, Metallur- 

; ; rat} ; u gica iety, , New York, 1979, pp. 913-927. 

drated in a distilla tion tower to anbycre S 6Allain, R. J. A New Process for Making Anhydrous 

magnesium chloride in glycol. e magne- Magnesium Chloride. Proc. of Tech. Sessions, 109th Ann. 

sium chloride was precipitated from the Meeting, AIME, Feb fetal 1980, Las Vegas, BOK Light 

glycol under conditions that. precipitated Yori, 1979, pp. 929-046. ureic 1etYs > New 

only magnesium chloride from solution. All pela. S. A. Development of Supercorroding Alloys for 

se as Time eases for Ocean Engineering Applica- 

reagents used in the process were recycled tions. Rept. No. CEL-TN-1550, Civil Engineering Lab. (U.S. 

with minimal loss® ©... Navy), Port Hueneme, Calif., Mar. 1979, 40 pp.



| | By Benjamin Petkof' | ae 

_ The United States retained its place as a Austria, Greece, Mainland China, North 
major world producer of magnesium com- Korea, and the U.S.S.R. were major world 

: pounds in 1978 and 1979. Domestic output sources of magnesite. _ oe 
was based chiefly on the production of Legislation and Government  Pro- 
magnesia from natural brines. The total grams.—New tariff rates resulted for some 
quantities of magnesium compounds ship- classes of magnesium compounds from the | 
ped and used in 1978 and 1979 increased 1979 Tokyo Round of tariff negotiations : 
over those of 1977. Total exports of magne-_ giving most nations “most-favored-nation”’ 
site and magnesia increased in 1978 and_ status. The tariffs for material from these 

, 1979 over those of 1977, and total imports of nations will decline annually, in stages, | 
| magnesite increased in 1978 and 1979 over beginning January 1, 1980, and ending Jan- 

those of 1977. —_ | uary 1, 1987. oO 

Table 1.—Salient magnesium compound statistics oe 

(Thousand short tons and thousand dollars) 

: 1975 1976 1977 1978 1979 | 

United States: | 
Caustic-calcined and specified magnesias:* . 

Shipments by producers: — 
| Quantity ee 120 134 129 156 164 

alue ~__ LLL $17,207 $28,277 $29,574 $43,008 + —- $50,047 
Exports: Value?___§___§___________ ~~ $4,588 $5,422 $6,336 $7,741 $16,433 
Imports for consumption: Value? ______-__~_______ $502 $808 $566 $793 $1,169 

Refractory magnesia: . 
Sold and used by producers: 

Quantity _____~__________ ~~ 709 768 690 796 847 
Value ______-_____ LLL ___ = $108,839 $106,522 $94,799 $125,082 $125,289 

Exports: Value _______________________.___ $14,146 $13,466 $16,477 $10,617 —- $8,182 
Imports: Value ___________________________ $20,588 $13,976 $12,382 $14,421 $13,546 

Dead-burned dolomite: . 
Sold and used by producers: 

Quantity _-- ee 914 1,007 968 1,016 793 
Value ~_____________________________~ $81,193 $37,079 $87,992 $45,881 $41,676 

World: Crude magnesite production: Quantity_ ___________ F10,614 79933 10,706 10,704 11,086 

¥ Revised. | 
1Excludes caustic-calcined magnesia used in production of refractory magnesia., 
2Caustic-calcined magnesia only. 

DOMESTIC PRODUCTION 

Natural brine solutions, from seawater, Olivine was comminuted to various grades 
lakes, and wells, continued to be the prima- for foundry use. 
ry source of domestically produced magne- The Velsicol Chemical Corp. discontinued 
sium compounds. Natural magnesite and magnesium compound operations as of Sep- 
olivine were produced at a few operationsin tember 1978. 
the United States. Natural magnesite was Most of the firms that produced magne- 
also converted to magnesium compounds. sium hydroxide also produced other magne- 

567
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sium compounds. Current domestic magne- source, location, and capacity follow: 
sium compounds producers by raw material 

. oo Capacity 
. Raw material source and producing company Location eoP MLO 

a . | equivalent) 

Magnesite: Basic, Inc___________________________  Gabbs,Nev______________ 150,000 | 
Lake brines: . 

Great Salt Lake Minerals & Chemicals Corp ________~_ Ogden, Utah _____________ 100,000 
Kaiser Aluminum & Chemical Corp ___~...______-—- Wendover, Utah___________ 50,000 

Well brines: 
The Dow Chemical Co___________________--~- Ludington, Mich___________ 300,000 
The Dow Chemical Co__.. -- --_ -_-_---__--~---- Midland, Mich ____________ 75,000 
Martin Marietta Chemicals _._____._____._--___ Manistee, Mich ____§_______ 300,000 
Velsicol Chemical Corp.) _..__________________ St. Louis, Mich____________ 25,000 
Morton Chemical Co____§_§_§_§___§__ ----~~___ Manistee, Mich ___________ 5,000 

Seawater: 
Barcroft Co _________-~--_-~—-~_-~-~~_---~-~-_- Lewes, Del _____§_§______=_ 5,000 
Basic Magnesia, Inc _________~__.-__~-__--_- Port St. Joe, Fla _._§________ 100,000 
Corning Glass Works, Ceramic Products Division _——_ _— Pascagoula, Miss... _____ 40,000 

' . The Dow Chemical Co_______-___-------_----~-- Freeport, Tex. __§__________ 75,000 
Harbison-Walker Refractories Co. _..--.-_.-__-_~~ Cape May, N.J_-___-_____--- 100,000 
Kaiser Aluminum & Chemical Corp __.._..__.--... Moss Landing, Calif_________ 150,000 
Merck & Co., Inc ___§__ _ 1. ~~~ ee South San Francisco, Calif_— —__ 15,000 
Western Magnesium Corp _.—___.._--~-~_--_~—~_~- Chula Vista, Calif _.-_..---~ 5,000 

Total _____------_------------------- e+e ----------- 1,470,000 

| 1MgO production discontinued in September 1978. . 
2Production capacity of Velsicol Chemical Corp. not included in total. | 

: CONSUMPTION AND USES | 

Domestic demand for magnesium com- chemical processing and pharmaceutical in- | 
pounds was strong during 1978 and 1979 dustries. Some major uses for caustic- 

, - and above that of 1977. The manufacture of calcined and specified magnesias were in 
refractory products continued to be the the manufacture of animal feeds, fertilizers, 
major end use for magnesium compounds. construction materials, chemicals, electrical 
Caustic-calcined and specified magnesias heating rods, fluxes, petroleum additives, 

also remained in strong demand by the rayon, and uranium. 

Table 2.—Magnesium compounds shipped and used in the United States . 

1978 1979 
Quantity Value Quantity Value 

(short (thou- (short (thou- 
tons) sands) tons) sands) 

Caustic-calcined’ and specified (USP and 
technical) magnesias ___________._____.____________ | 156,192 $43,008 »=—s--163,565 = $50,047 

Refractory magnesia _________________._.___________ 795,596 125,082 846,612 125,289 
Magnesium hydroxide (100% Mg(OH)2)!__.__________________ 509,824 40,520 511,370 47,415 
Magnesium sulfate (anhydrous and hydrous) __ _____________—- 52,096 11,885 48,325 10,271 
Precipitated magnesium carbonate’ __________-~--------~-- 3,935 1,131 4,020 1,224 

1¥xcludes material produced as an intermediate step in the manufacture of other magnesium compounds.
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Figure 1.—Consumption and shipments of magnesia in the United States.
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Table 3.—Domestic shipments of caustic-calcined and specified magnesias, by use | 

Oe ' (Short tons) a 

. Agriculture, nutrition, and pharmaceuticals: : a, | 

Animal feed .___.§ ________-_~__~_~__ ee eee 26,518 35,776 WwW 
. Fertilizer. ..-__-______~-_--------_-~-~-~_~~-~-+-+-+~_~---~-~--~---- 10,379 16,506 WwW 
Medicinals and pharmaceuticals____________.__+----~--~---~+---- 689 1,923 701 
Sugar and candy ______________--------~~----~------------- 3,886 WwW WwW 
Winemaking. ___________-__-__~-------L_---+--~--------~-----_ _- — WwW oe 

| Total eee AL AT2 54,205 Ww 

Construction materials: . _ Oe a 
Insulation and wallboard __________~________-~-—-----~-~--+----~--- () @?) WwW 
Oxychloride and oxysulfate cement _____________-_---~---~---------- 10,889 3,753 W 

Total.) eee +--+ 10,889 3,753 Ww 

Chemical processing, manufacturing, and metallurgical: . 
Chemical. ____________________-_-_- +--+ 7,935 12,070 W 
Electrical heating rods ______...-./ __-------~----------------- 11,650 WwW WwW 
Flux. eee Ww Ww Ww 
Petroleum additive. _$_§_§_§_§________ ee 11,912 20,652 W 
Pulp and paper __ ___________-__----------~---------------- 15,933 Ww _ WwW 
Rayon. _____.____ ~~ 2 eee = ----- 9,785 Ww. WwW 
Rubber ___ _ > _ ee ee 11,677 12,568 § 14,209 
Stack gasscrubbing ________.___-__--_----_~-------~---------. == WwW WwW 
Uranium processing __________~---------—-----------------+- WwW WwW WwW 
Water treatment _________.______~------~------------------ 3,089 3,404 W 

Total._.___________________-_- eee 7,981 48,694 95,584 
Unspecified uses ____________--_----~------------------------ 4,504 49,540 148,684 

| Grand total _______------------------------------------ 128,846 156,192 163,594 

"_W Withheld to avoid disclosing company proprietary data; included with “Unspecified uses.” . 
-Nncluded with “Oxychloride and oxysulfate cement.” 

Oo _ PRICES” | | 

Price quotations, as reported by the 1978. However, the price quoted increased 
| Chemical Marketing Reporter, for some to $0.52 to $0.54 per pound by yearend 1979. 

magnesium compounds were unchanged Magnesium hydroxide, NF, powder (drums, © 

during 1978 and 1979. These were: Magne- carlot and truckload, works, freight- 
sia, natural, technical, heavy, 85% and 90% equalized) was quoted as follows: At the 

oe caret pre truckload. f.o.b. Newada) beginning of 1978, $0.35 to $0.36 per pound; 
sf d and $ ny ber hl or d ne ae os > at the end of 1978, $0.49 to $0.53 per pound; 
and magnesium Chilorice, hydrous, > and at the end of 1979, $0.54 to $0.58 per 
flake (bags, carlot, works), $140 per ton. aM . fate, technical (b 
Quotations for other magnesium com- poun d aoa 10.0 0 0, ©, technical Wass; 
pounds increased during the 2-year period. TCC cartol, ‘pound minimum, 
Magnesia, technical, neoprene-grade, light works), was quoted at $0.091 per pound at 

quoted at $346 per ton during 1978. Magne- 1978 and 1979 the price was quoted at 
sium carbonate, technical (bags, carlot and $0.121 per pound. The price quotation for 
truckload, works, freight-equalized) was magnesium sulfate in bulk was $0.006 less 

quoted at $0.22 to $0.23 per pound during per pound. 

FOREIGN TRADE 

Significant quantities of magnesium ma- Total imports of crude and processed 
terials such as deadburned magnesite and magnesite were under 100,000 tons and 
magnesia and crude caustic-calcined lump valued under $20 million in both years. The 
or ground magnesite were exported. Large United States also imported additional mag- 
quantities of these magnesium commodities nesium compounds valued at $3.06 million 
were supplied to Canada, Mexico, the in 1977, $4.6 million in 1978, and $5.62 

United Kingdom, and Venezuela. million in 1979.
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Table 4.—U.S. exports of magnesite and magnesia, by country 

Magnesite and magnesia, Magnesite, n.e.c., including crude 
dead-burned caustic-calcined, lump or ground 

Destination 1978 1979 1978 1979 

Quantity Value Quantity Value Quantity Value Quantity Value 
. (short (thou- (short (thou- (short (thou- (short (thou- 

tons) sands) tons) sands) tons) sands) tons) sands) 

Argentina ________ 6 $8 26 $18 52 $44 4,887 $1,314 
_ Australia. _______~ _- _- 225 152 833 600 683 585 
Belgium-Luxembourg _ _- _- _- _— 81 19 1,187 281 
Brazil. ___=_—-—_-— 88 78 105 79 42 31 33 30 
Canada_______-__~_ 50,708 7,704 26,053 5,929 34,057 2,462 51,238 8,869 
Chile __________~_ _- — _- __ 51 25 113 48 
Colombia_ ___——_—_— ~~ 15 16 1,466 170 38 37 64 60 
Dominican Republic __ — 776 148 649 112 3 3 3 4 
Ecuador ___~—__~~- _- _— _— _— 11 11 96 22 
France __________ 2,058 488 37 20 305 190 1,078 431 
Germany, Federal . 

Republic of ______ 6,216 1,499 3 3 419 256 593 . 402 
Guatemala________ . _- _- —_ _- 73 15 40 26 
Guyana. _—________ _- _— 360 30 _- _- _- —— 
italy eee 41 35 21 18 248 197 587 . 862 
Jamaica __..____~ 54 8 _— — 2 3 _— _- 
Japan_______.__- 196 142 36 33 203 210 157 187 
Korea, Republic of _ _ _ _- _- 42 39 61 56 78 77 
Mexico __________ 160 40 1,114 273 3,456 517 711 166 
Netherlands___ ____ 214 54 286 85 333 531 - 327 | 591 
-New Zealand ______ __- __ 20 24 67 64 149 148 
Peru __. _- _- 8 2 120 28 8. 13 
Poland _____§~____ _- —_ _- _- 757 200 _ -_— 
Singapore ________ —_ __ 410 106 3 4. 11 - 5 
South Africa, 

Republic of ______ 114 100 104 102 240 103 87 60 
Spain —_ —_ 22 9 117 42 94 38 
Sweden__________ 77 72 43 51 241 237 194. 210 
Taiwan __________ 57 49 73 71 142 54 203 85 
United Kingdom ____ 139 134 100 101 1,355 764 675 532 
USS.R_ ~~~ a —_ —_ __ —_ __ 1,102 336 
Venezuela ________ — _— 1,716 724 2,845 900 3,824 1,414 
Other___________ 90 42 116 30 198 138 153 137 

Total _._______ 61,004 10,617 33,035 8,183 46,353 7,741 68,375 16,433 

1Less than 1/2 unit. .
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Table 5.—U.S. imports for consumption of crude and processed magnesite, by country 

: So, . . | 1978 1979 

eo Country Quantity Value Quantity Value 
. (short tong) (thousands) (shorttons) (thousands) 

Lump or ground caustic-calcined magnesia:! . 
Australia._ $$ _-_-__§ 5 -§ 5 ee 1,593 $260 1,063 $221 
Germany, Federal Republic of _-___.__-_-__________ 2 1 25 6 
Greece --___ 2 2 LL 1,102 160 3,732 628 
India _____~____~_+~~~~~ ~~ ee 4,325 333 428 39 

- Netherlands____~__~_~-~_~_~_~_~§ ~~ 5 ee 202 39 114 26 
Turkey --____~~------~---------~-------- — —_ 1,123 249 

~ Total _---------_--_----------- 7,224 793 6,485 1,169 

Dead-burned and grain magnesia and periclase: | 7 
- Not containing lime or not over 4% lime: 

Austria __ $5 5 LL 72 29 a -— 
Brazil ~~~ 5 5 ee ee oe a 6,283 867 
Canada _-__________-_----_---__-~--- 45 6 _— — 
France §_~§ > § —_ __ (?) 3 

_ Germany, Federal Republic of_______________-_ 8 3 (?) (?) 
Greece _-§_._-____ ~~~ ee 14,669 2,692 9,095 2,209 
Ireland. _§ —§_-~§ > -§ -§_- 5 ee 43,747 8,441 24,183 4,809 

. Israel Le 1,093 274 2,330 617 
_ Japan ~~ _$_________~--__-~----~------ 15,920 2,976 23,171 5,041 

Total _.-- ~~ 15,554 -14,421 65,062 13,546 

Containing over 4% lime: | . . . 
Canada __________=________ =e 999 51 1,424 163 
Germany, Federal Republic of____$____________ 152 36 341 90 
Greece. = 4,449 432 a __ 
Treland. = 2 LLL ti(‘“‘i‘é«C«#“:CS; 1,188 24,572 4,727 
Mexico. _ 2 ~~ § ee 57 3 1,527 . 64 
United Kingdom _____—__--~-+--~---~------ _. ee 1- (?) 

Total _..___________________-_____- 11,907 1,710 27,865 5,034 

Total dead-burned and grain magnesia and periclase_ 87,461 16,131 92,927 18,580 

1In addition, crude magnesite was imported as follows: 1978—India 6 short tons ($300), Mexico 46 short tons ($2,374); 
1979—Canada 96 short tons ($3,771), India 11 short tons ($800), and Japan 2 short tons ($801). 

2Lessthan 1/2 unit. . . 

Table 6.—U.S. imports for consumption of magnesium compounds | 

Oxide or - Magnesium Magnesium Magnesium Magnesium Magnesium 
| calcined carbonate! _ chloride chloride = (epsom salts and compounds 

Year magnesia (precipitated) (anhydrous) (other) and kieserite) ns.pf2 
Oa RY RY See 

Quan- Quan- Quan- Quan- Quan-. Quan- 
: tity (foe tity Gpue tity, §« Gale tity «= alue tity Fale tity Yalue 

(short — sands) (short sands) (short 5 vas) (short. ds) (short | rds) ~ (short ‘ds) 
tons) tons) tons) _ an tons) san tons) 4” tons) *4 

1977 __ 420 $536 67 $117 53 $26 90 $14 36,100 $1,388 5,115 $976 
1978 __ 705 795 80 149 48 12 215 55 28,984 1,650 17,892 1,803 
1979 __ 3,216 =1,772 95 187 26 15 164 73 25,950 1,580 6,988 2,042 

1In addition, magnesium carbonate not precipitated, was imported as follows: 1977— 33 short tons ($29,064); 1978— 65 
short tons ($39,824); 1979-32 short tons ($24,942). 

2Not specifically provided for; includes magnesium silicofloride or fluosilicate and calcined magnesium.
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Figure 2.—Value of U.S. exports and imports of magnesia. 

WORLD REVIEW 

Australia.—Magnesite was mined in New Unanderra. The Young Mining Co. Pty. also 

South Wales by Fifield Magnesite and Re- produced magnesite and was being expand- 

fractory Pty. The company was acquired in ed to increase production of caustic-calcined 

1977 by Harbison-AClI, a joint subsidiary of magnesia and light and heavy magnesium 

Harbison-Walker Refractories and Austra- carbonate. 

lian Consolidated Industries. Major invest- Canada.—A pilot plant, in Quebec City, 

ments were made in new mining and pro-_ established by the Ministry of Natural Re- 

cessing equipment for the Fifield plant to sources of Quebec, recovered magnesium 

produce about 15,000 tons per year of dead- compounds from asbestos tailings. The as- 

burned magnesite, primarily for consump- _ bestos tailings were treated with hydrochlo- 

tion in Harbison-ACl’s refractories plant at ric acid to convert magnesium compounds
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Table 7.—Magnesite: World production, by country? . 

' (Short tons) 

Country | 1976 1977 ~—-1978 1979° 

North America: - : _ oO 
Canada® __________.-___________________ 26,000 41,000 39,000 . 58,000 

"Mexico -§_- 5 5 eee 25,558 73,193 83,814 84,000 
United States _____-______ 2 ee Ww Ww. Ww WwW 

South America: 7 
Brazil? == 215,917 226,766 239,500 239,000 

_ Colombia__________ *7,909 1,951 1,543 1,500 
Europe: . . 

Austria. ___________-_---___--__________ 1,021,334 1,105,662 —- 1,082,821 —-1;100,000 
Czechoslovakia —_— =§_-____-_---2 ee 9720,911 728,627 724,218 730,000 
Greece ______~_______e ee _____ = s‘1,415,780, 1,146,908 903,421 850,000 
Poland ___________.-~_ 728,990. 27,000 €27,000 28,000 
Spain _-_____-___2 *383,694 464,338 450,000 500,000 
USSR. ee -_-_--____- —_1,980,000' —-2,040,000 —-.2,090,000 ~~ 2,150,000 
Yugoslavia. 431,003 380,297 367,069 327,000 

Africa: 
Kenya _________- 2 Le 3 3,941 ©4,000 4,100 
Rhodesia, Southerné__§_- >= _-§_-_» = = 22,000. 22,000 46,300 46,300 

Asi South Africa, Republic of _.§ -._._._§_-____§_______ _ 69,289 54,255 _ 41,234 44,000 
1a: - CO 

China, Mainland® -___§_§_§__-_--_______________ 1,100,000 1,700,000 2,000,000 2,200,000 
India ~~ *363,429 443,136 462,575 470,000 
Tran? = 5,500 ~ —«5,500 5,500 _- 
Korea, North®________.__--__-_._._________ 1,650,000 —-1,650,000 ~—-_ 1,650,000 + =—-1,650,000 
Pakistan________.__-_~ = ™3 578 1,724 2,945 3,000 
Turkey _-_-_-_______ ~~ ¥451,149 568,971 459,885 580,000 

Oceania: - : . 
Australia _______ ee "16,211 20,426 ©22,000 20,000 
New Zealand _—_______._____~__-_-_ 887 614 925° 950 

Total ____.----------_-------------- 79,983,092 10,706,304 10,708,750 —_11,085,850 

*Estimate. Preliminary. "Revised. W Withheld to avoid disclosing company proprietary data. 
1Figures represent crude salable magnesite. In addition to the countries listed, Bulgaria and Canada produce 

magnesite, but output is not reported quantitatively and available general information is inadequate for formulation of 
reliable estimates of output levels. - 

 ®Series reflects output of marketable concentrates. Production of crude ore was as follows: 1976—414,612; 1977— 
481,154; 1978—°510,000; 1979—°510,000. 

3Year beginning March 21 of that stated. 

to magnesium chloride. This was further deposit were also established. | 
processed to magnesium oxide with regener- Netherlands.—A magnesium oxide plant 
ation of hydrochloric acid. The process is using brine as a magnesium compound 
operated under wet conditions, eliminating source is planned at Veendam by mid-1981, 
the danger of asbestos dust. with a capacity of about 100,000 tons per 

India.—A 20-million-metric-ton magne- year. Billiton International Metals B. V. 
site deposit was found in Bagolis in the (subsidiary of Shell Oil) and the Dutch 
Chanoli district of the Gashwal Himalayas Government’s Northern Development Co. 
by personnel from the Wadia Institute of have underwritten the plant for $100 mil- 
Himalayan Studies. lion. 
Nepal.—The Department of Mines and = Turkey.—There were four major magne- 

Geology and M/s Orissa Industries Ltd. of site producers in the country: Kutahya 
Rourkela, Orissa, India, have signed an Manyezit Isletmeleri AS (Kumas), Manyezit 
agreement to develop and operate the Kha- AS, Sumerbank, and Continental Ma- 
ridhunga magnesite deposit to produce dencilik Sanayi ve' Ticaret AS (Comag). 
about 55,000 tons of deadburned magnesia Kumas, Manyezit, and Sumerbank pro- 
at Lamosangu and 22,000 tons per year of duced deadburned magnesite. Comag pro- 
basic refractory brick at Birgunj. A long- duced caustic-calcined magnesite. The dead- 
term loan for the project was to be arranged burned magnesite producers had a produc- 
by the company and guaranteed by the tion capacity of about 375,000 tons per year; 
Government of Nepal. The Kharidhunga and the caustic-calcined producer, about 
deposit was estimated to contain almost 200 33,000 tons per year. None of these compa- 
million tons, of magnesite of which about 73 _ nies operated at full capacity, but they did 
million tons were considered refractory mine and process their own raw material. 
grade. The geographic area and depth of the
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| =. | - TECHNOLOGY oO 

- - The effects of water vapor on. the magne- ‘A technique for qualitative evaluation of 

sia sintering process were studied by measu- the thermal shock resistance of magnesia 
ring the isothermal shrinkage at tempera- refractory brick was developed. The chance 
tures from 900° to 1,200°C as a function of for crack formation behind a hot brick face 

water vapor pressure from 0.002 to 189 mm __ Was calculated using experimentally deter- 

_ Hg. It was observed that magnesia sintering mined physical properties and the thermal 
was greatly improved with higher water gradient behind the hot face of. the brick. 

vapor pressure.” a Needed physical properties, such as the 

a as as critical deformation under.load and the 
Construction of a modified slag test fur- vas Ss ; 
ace to simulate basic oxygen furnace cor critical deformation in tension, were deter- 

_ hace = reported. Th. cy; e ati © 4 mined for burned magnesia refractories.® 
_ __, Fosion was repor'é a Instalallon USEC & An improved method of preparing magne- 

coke bed to control furnace atmosphere, sium oxychloride or magnesium oxysulfate 
_establish a thermal gradient, and provide cements was described.© _ a 

for ease of slag removal. The furnace was _ _ : Bo 

used to determine the effect of various slag *Physical scientist, Section of Nonferrous metals. . 
; i+} 3. 4 7 ‘Hamano, K., K. Asano, Y. Akiyama, and Z. E. Nakaga- 

compo sitions on the : corrosion of tar ‘wa. Effects of Water Vapor Pressure on Sintering of 

impregnated magnesia refractories. Magnesia. Report of the Res. jab. of Eng. Mater., Tokyo 
te . 4 sys nst: of Technol., , Pp. 99-68. 

_The effects of reducing conditions on the 3Tompkins, T. L., R. A. Howe, and T. D. McGee. Furnace 

high-temperature strength of — pitch- for Testing Refractory ( Corrosion By Basic Oxygen Furnace 

impregnated magnesia refractories were 710714 Oe ONY OE BR | 
‘di _It found that the chemical 4Shultz, R. L:, and B. Brezny. High Temperature 
discussed I was io . ae he ¢ © ca Strength of MgO Refractories Under Reducing Conditions. 

composition of the brick, especially theratio Am. Ceram. Soc. Bull., v 58, No. 7, July 1979, pp. 683-686. 
Ce o Si ity. Brezny, B. Crack Formation in BOF Refractories Dur- 

_of CaO to SiO: and the quantity of CaO, 4. Gunning. Am, Ceram. Soc. Bull,, v. 58, No. 7, duly 1979, 
- were important factors in the retention of . pp: 679-682, | a 
hioh- ¢ an 3 . - 8Trwin, R. G. (assigned to PPG Industries). Preparing 
hi gh temperature strengt h when measured _ Magnesium Oxychloride and/or Oxysulfate Cements. U.S. 
under reducing conditions.‘ Pat. 4,158,570, June 19, 1979.- = —_
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_ Manganese 

By Gilbert L. DeHuff 

No manganese ore containing 35% or grams.—Sales of Government manganese 
more manganese was produced in the stockpile excesses consisted of 257,130 short | 

United States in either 1979 or 1978.Some tons in 1978 and 3,338 tons in 1979 of 

manganiferous ores of lower manganese nonstockpile-grade metallurgical ore, plus 
content, however, were produced and 200 tons of stockpile-grade natural battery 
shipped in Minnesota, New Mexico, and ore in 1979. An earlier sale of 50,440 tons of 

South Carolina both years. Both imports of specification-grade metallurgical ore was 

ore and production of ferromanganese fell canceled in January 1978. 
to low levels, although 1979 ferroman- Changes over the 2-year period in manga- 
ganese production recovered somewhat nese items in Government stockpile physi- 

from that of 1978. Perhaps the most note- cal inventories were as follows (short tons : 

- worthy development during the 2-year peri- gross weight): Stockpile-grade natural bat- 
od was the acquisition of U.S. manganese tery ore decreased 24,186 tons to 206,789 | 

ferroalloy producers by foreign firms: Airco tons; stockpile-grade metallurgical ore 
Inc. going first to British Oxygen and later decreased 1,199,754 tons to 3,046,954 tons; 
part to Autlan of Mexico and part to the and nonstockpile-grade metallurgical ore 

Federal Republic of Germany firm, SKW decreased 15,219 tons to 1,235,626 tons. The 

Trostberg; Roane Electric Furnace Co.went following items remained unchanged except 
to the large South African manganese ore for minor inventory. adjustments: 
producer, SAMANCOR; and Chemetals Di- Nonstockpile-grade natural battery ore at 
vision of Diamond Shamrock, to Sedema of 54,899 tons; synthetic manganese dioxide, 
Belgium. Imports of manganese ferroalloys 3,011 tons; chemical ore, 220,829 tons; high- 
from developing countries were benefitted carbon ferromanganese, 599,764 tons; 

by the tariff suspensions granted them by medium-carbon ferromanganese, 28,921 
the General System of Preferences and tons; silicomanganese, 23,574 tons; and 
ferromanganese imports increased each _ electrolytic metal, 14,171 tons. Both inven- 
year to establish new records. Deliveries of tories for metallurgical ore at the end of 
ore continued to be made by the General 1979 included material sold under long- 
Services Administration from Government term contract but not yet shipped. 
stockpile excesses. The Department of Labor determined in 

Legislation and Government Pro- 1978 that 125 employees of Roane Electric 

Table 1.—Salient manganese statistics in the United States 

(Short tons) 

| 1975 1976 1977 1978 1979 

Manganese ore (35% or more Mn): 
Imports, general __._§___.____-_----~----- 1,574,045 1,316,812 930,947 547,820 499,782 
Consumption _______.___~-_--------~--- 1,818,983 1,600,873 1,358,811 1,281,479 1,372,190 

Manganiferous ore (5% to 35% Mn): 
Production (shipments)_ ____.__.__------- 159,225 256,633 215,893 312,124 240,696 

Ferromanganese: 
Production _._.________-----------+--- 575,809 482,662 334,134 272,530 317,102 
Exports _..__________-------------- 32,300 6,789 6,051 9,433 25,344 
Imports for consumption _________-~------ 397,212 537,409 534,423 680,399 821,213 
Consumption ___________----~-----+-+-+-- 881,527 896,775 886,299 985,623 976,482 

517
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Furnace Co. engaged in silicomanganese . banned the use .of methylcyclopentadienyl 
production at Rockwood, Tenn., and 100 manganese tricarbonyl (MMT) as a gasoline 
employees of Ohio Ferro-Alloys Corp. pro- additive, with enforcement effective as of 
ducing manganese ferroalloys at Philo, October 27, 1978. In June 1979, in the 
Ohio, were eligible to apply for trade adjust- interest of increasing the supply of unlead- 
ment assistance because their jobs were ed gasoline, enforcement of the ban was 
threatened or lost by rising imports. Avail- suspended through September 30. It was 

_ able trade adjustment assistance includes estimated that this would add 340,000 bar- 
job training, cash grants, and employment rels per day to the summer’s unleaded 
services. _ | | - gasoline supply. , — 

The Environmental Protection Agency | - 

eee DOMESTIC PRODUCTION | 7 | 

| No manganese ore, concentrate, or nod- earthy material associated with the manga- 
ules, containing 35% or more manganese, niferous member of the Battleground schist 
was produced or shipped in the United of the Kings Mountain area also continued 
States in either 1978 or 1979. Ferruginous to be mined in Cherokee County, S.C., by 
manganese ores or concentrates containing brick manufacturers or contractors for use 
10% to 35% manganese continued to be in coloring brick. The material reported in 
produced and shipped both years in New table 2 ranged in manganese content from | 
Mexico and on the Cuyuna Range of Minne- 5% to 15%, but averaged less than 10%. 
sota. Manganiferous schist, clay, or other . 

Table 2.—Manganese and manganiferous ore shipped? in the United States, by State | | 
| : | (Short tons) | —_ ok 

oe | . | 1978 | 1979 
. Type and State . Gross . Manganese Gross Manganese 

- weight - content weight | content 

Manganese ore (35% or more Mn, natural)_ Woe _ oo - _ __ __ ~~ 

Manganiferous ore: | a - _ 
Ferruginous manganese ore (10% to. 35% Mn, natural): 

- Minnesota_____§_~_~§_§_~ LL 253,399 32,891 181,503 25,579 | 
New Mexico ______}____~_ 36,443 3,826 33,152 3,815 

| Total =e 289,842 36,717 «314,655 28,894 

- Manganiferous iron ore (5% to 10% Mn, natural): . . a 
South Carolina? _-§ >») ee 22,282 1,559 26,041 1,969 

Total _.-_____________~__ ee 22,282 1,559 26,041 ——= 1,969 

Total manganiferous ore si T2AS~*~<C«éTG~*«<“«é OGS~C*«*«SBES 
Value of manganese and manganiferous ore_____________ $3,073,827 XX $2,902,233 XX 

XX Not applicable. — . . | 
1Shipments are used as the measure of manganese production for compiling U.S. mineral production value. They are 

taken at the point at which the material is considered to be in marketable form for the consumer. Besides direct-shipping 
ore, they include, without duplication, concentrate and nodules made from domestic ores. 

?Miscellaneous ore. . 

CONSUMPTION, USES, AND STOCKS | 

In the production of raw steel (ingots, contained in ferromanganese; 1.5 pounds, 
continuous- or pressure-cast blooms, billets, silicomanganese; negligible spiegeleisen; 0.2 
slabs, etc., and including steel castings), pound, metal; and 0.01 pound, manganese 
consumption of manganese as ferroalloys, ore (containing 35% or more manganese). 
metal, and direct-charged ore, as reported The comparable 1978 total, on the same 
to the Bureau of Mines by consumers, was basis, was 12.5 pounds with ferromanganese 
12.7 pounds per short ton raw steel produc- at.10.9, silicomanganese at 1.4, spiegeleisen 
ed in 1979. Of this total, 11.0 pounds was. at 0.01, metal at 0.2, and ore at 0.01. In
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Table 3.—Consumption and industry stocks of manganese ore’ in the United States 

| | (Short tons) 

. Consumption Stocks Dec. 31 

Lo : | 1978 1979 1978 1979 

By use: - . . 
Manganese alloys and metal _____§___§_§_____2=____ _ 832,179 913,491 774,622 706,148 
Pig iron and steel ____-__.________ i 219,663 | 230,742 128,742 142,768 
Dry cells, chemicals and miscellaneous ____—________- 229,637 227,957 269,957 248,941 

Total__...__.--_-__----------+--------~ | 1,281,479 1,372,190 1,173,051 1,097,857 

By origin: 
Domestic _____._...~--~______ ee 106,900 144,404 70,980 108,979 
Foreign __ ___ _____-_~~ ~~~ 1,174,579 1,227,786 1,102,071 988,878 : 

: Total. _-_____--__-__. 2 ___ eee 1,281,479 1,372,190 1,173,051 1,097,857 © 

Containing 35% or more manganese (natural). | . | 

_. Table 4.—Consumption, by end use, and industry stocks of manganese 
| | ferroalloys and metal in the United States in 1978-79 

. (Short tons, gross weight) _ . . 

- . - . Ferromanganese Oo . 

End use | High Medium gitico- Spiegel. = Man 
| | carbon carbon manganese eisen ee etal! 

1978 | 

Steel: 
Carbon ________________ ee 654,451 119,334 94,444 4,014 8,242 
Stainless and heat-resisting _________..__-.-__ 18,338 1,341 1,527 __ 2,580 
Full alloy ___ ___/______1 ~~~ ~~ ~~~ 81,032 17,421 28,790 22 _—s« 1,530 
High-strength low-alloy __________________---~ 56,361 11,818 9,705 _- 1,379 
Electric ___$_§ > 5 ee __ 156°: . 482 _— 10 
Tool _-_-_~_->_ 699 70 63 ae 120 
Unspecified____§-§____~___________________= - 462 431 2,603 _— _— 

Total steel ____________________ ee 806,343 150,571 143,614 4,036 13,861 
Cast irons___ 9 = = Le 22,437 1,474 16,365 __ 61 
Superalloys. ___ ~~~ LLL 257 22 Ww _ 197 
Alloys (excludes alloy steels and superalloys)... _______ 2,076 = 1,122 2,598 -. 18,218 
Miscellaneous and unspecified _____§______________ 401 920 1,731 __ 902 

Total consumption _______________ ~ oe 831,514 154,109 164,308 4,036 28,234 

Stocks, Dec. 31: | 
Consumer___ = ~~ 162,254 17,191 17,012 W 4,029 
Producer ________ ~~~ ee 33,591 24,009 24,381 Ww 2,709 

Total stocks __-.__________________-____- 195,845 41,200 41,393 61 6,738 

1979 

Steel: 
Carbon __________~_ ~~ eee 630,354 118,869 95,190 489 7,415 
Stainless and heat-resisting _____________-____~- 14,231 1,629 8,358 — 2,845 
Full alloy ____-________________-__.~_~-__- 94,141 17,853 35,472 a 1,182 
High-strength low-alloy __.________.__.-.-_-~- 59,135 12,644 9,157 _— 1,429 
Electric ___-_-_____-~___ ee 1 138 104 — 5 
Tool _-________ ~~~ 800 52 46 — 139 
Unspecified________.-._.----~-----~-----~- 602 580 3,179 __ 10 

Total steel__§_§__________-_____________ 799,264 151,765 151,506 489 13,025 
Cast irons____§_§_§_§__-_______ 20,220 1,260 15,716 __ 14 
Superalloys — on no oa rrr 247 WwW -__ __ 236 
Alloys (excludes alloy steels and superalloys)_______.____ 1,887 478 2,386 _. 18,938 
Miscellaneous and unspecified ___$_§_§______________ 504 857 2,293 — 904 

Total consumption _____ ~~~ ~~ 822,122 154,360 171,901 489 28,117 

Stocks, Dec. 31: Te 
Consumer______~~~_~_~_~_~_~__~_~___ 151,493 20,225 18,358 WwW 3,891 
Producer ___~____.~___-~~______-----__-_ 29,812 23,795 21,243 Ww 2,614 

Total stocks __________..________-_____ 181,305 44,020 39,601 35 6,505 

Ws Withheld to avoid disclosing company proprietary data, included in “Miscellaneous and unspecified’? where 
applicable. 

WVirtually all electrolytic.
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.- Table 5.—Ferromanganese and silicomanganese produced in the United States and _ 
oS manganese ore! consumed in their manufacture | 

oO | . Production . 

a Ferromanganese Manganese ore consumed 

Year Silico- _ Per ton of 

weight __Manganesecontent _ganese a a ganese and 
| (short Percent Short tons (gross Foreign’ —_ Domestic* silicoman- 

tons) ".  -weight, 7 ganese 
oo 7 _ short tons) | made® 

1975 575,809 78.9 454,309 143,000 1,389,300 48,011 1.9 
| 1976______________ 482,662 79.0 381,328 129,000 1,208,336 53,632 2.0 

1977______________ 334,134 78.8 263,136 120,000 889,296 35,769 1.9 
1978___ = 272,50 80.6 219,707 142,000 740,906 90,660 1.9 . 
1979 _______ 317,102 80.2 254,389 165,000 785,664 125,130 1.8 

“Containing 35% or more manganese (natural). 
2Includes ore used in producing silicomanganese and metal. . 
3Ratio of ore consumed to ferromanganese produced if silicomanganese is considered a special grade of ferroman- 

ganese. Includes ore used in producing silicomanganese. vo 

| addition to the aforementioned consump- some manganese-aluminum additives may 
tion of manganese in both 1979 and 1978, have been erroneously reported by con- 
there was consumed per ton of raw steel sumers as manganese metal. The metal that 
produced approximately 1.4 pounds of man- was used to make manganese-aluminum 
ganese contained in manganese ore used in additives is included in table 4 under the 
making pig iron or equivalent hot metal. ‘Alloys (excludes alloy steels and super- 
The comparable figures for 1977 and 1976 alloys)’ category. These additives are not 
were 1.3 and 1.0 pounds, respectively. knowingly included in the table, it being 

_ Rising costs, particularly power costs, and desired to report consumption at the metal 
competition from imported material contin- rather than the additive level of the usage 
ued to trouble the domestic manganese cycle. | 
ferroalloy producers and there was consid- Production of electrolytic manganese 
erable restructuring of the electric furnace metal increased to 27,690 short tons in 1979 
segment of the industry in 1979. Airco Inc., from 23,260 tons in 1978. Production contin- 
since the spring of 1978 a wholly owned ued to be by the same three plants of the 
subsidiary of BOC International Ltd., Lon- same three companies: Foote Mineral Co., 

don, sold its Theodore (Mobile), Ala., plant New Johnsonville, Tenn.; Kerr-McGee 

in February 1979 to Mexico’s principal pro- Chemical Corp., Hamilton (Aberdeen), 
ducer of manganese ore and ferroman- Miss.; and Union Carbide Corp., Marietta, 

ganese, Cia. Minera Autlan. Following in Ohio. In July 1979, Union Carbide Corp. 
July, Airco’s Calvert City, Ky.,and Niagara completed an expansion and modernization 
Falls, N.Y., plants were sold to SKW Alloys, of its electrolytic manganese metal produc- 
Inc., a wholly owned subsidiary of SKW_ tion facilities at Marietta, thereby ex- 
Trostberg, AG, of Trostberg, Federal Repub- pecting to increase annual productive ca- 
lic of Germany. In September 1979, Engel- pacity by 1,000 to 1,500 tons. 
hard Minerals & Chemicals Corp. sold the Ferromanganese.—There was no domes- 
Roane Electric Furnace Co. and that divi- tic production of ferromanganese in blast 
sion’s Rockwood, Tenn., plant to Roane Ltd., furnaces in either 1979 or 1978. Electric 

a subsidiary of South African Manganese furnaces were used to produce ferroman- 
Amcor Ltd. (SAMANCOR). The latter is the ganese for shipment by five companies in 
largest producer of manganese ore in the _ six plants in 1978: Airco Alloys Div., Airco 
Republic of South Africa. Inc., Calvert City, Ky.; Ohio Ferro-Alloys 

Electrolytic Manganese Metal.—All of Corp., Philo, Ohio; Roane Electric Furnace 
the manganese metal produced domestical- Co. (Engelhard Minerals & Chemicals 
ly and virtually all of that imported was  Corp.), Rockwood, Tenn.; Satralloy Inc. Div., 
electrolytic metal. Virtually all of the metal Satra Corp., Steubenville, Ohio; and Union — 
consumed was electrolytic metal, although Carbide Corp., Marietta, Ohio, and Port- 

some low-carbon ferromanganese (such as_ land, Oreg. The same six plants produced 
the domestically produced ‘‘Massive Manga- for shipment in 1979 plus the Alloy, W.Va., 
nese” or the imported “Gimel Metal’) and plant of Union Carbide Corp. Fused-salt
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electrolysis continued to be the method used Inc., Calvert City, Ky., and Theodore 
at Kingwood, W.Va., to make low-carbon (Mobile), Ala.; Globe Metallurgical Div., In- 
ferromanganese sold under the trade name __terlake Inc., Beverly, Ohio; Ohio Ferro- 
of Massive Manganese. Production contin- Alloys Corp., Philo, Ohio; Roane Electric 
ued as the Chemetals Division of Diamond Furnace Co. (Engelhard Minerals & Chemi- 
Shamrock Corp. until June 9, 1978, and cals Corp.), Rockwood, Tenn.; and Union 
afterwards as Chemetals Corp. following Carbide Corp., Alloy, W.Va., Marietta, Ohio, 
purchase of the division on that date by and Portland, Oreg. The same eight plants 
Sedema, S.A., a Belgian producer of manga- produced for shipment in 1979. End-use 
nese compounds and a wholly owned subsid- consumption of silicomanganese—that is, | iary of the Brussells firm, Soc. Carbochimi- consumption outside the ferroalloy plants— 
que S.A. Shipments of ferromanganese from was 17.6% that of ferromanganese in 1979, 
U'S. furnaces totaled 330,000 tons in 1979, compared with 16.7% in both 1978 and 1977. 
compared with 318,000 tons in 1978 and Spiegeleisen.—There was no domestic 
338,000 tons in 1977. production of spiegeleisen. | 

The ferromanganese production reported Pig Iron.—A total of 596,000 short tons of in the various tables of this chapter is net manganese-bearing ores containing 5% or 
production; that is, the quantity of ferro- more manganese (natural) was consumed in 
manganese produced for shipment outside 1978, 577,000 tons in 1979, in the production the producing ferroalloy facility. It does not of pig iron (or its equivalent hot metal). 
include the remelt material; that is, the Domestic sources supplied 368,000 tons: in | fines, offgrade, or other ferromanganese 1978, of which 322,000 tons was manganif- output of the furnace that was fed back to erous iron ore containing 5% to 10% man- the furnace or lost in the plant, and which ganese and 46,000 tons was ferruginous — 
is included in gross production data report- manganese ore containing 10% to 35% 
ed by the furnace operator. | manganese. In 1979 domestic sources sup- 

| | - plied 347,000 tons, of which 310,000 tons was 
_ Table 6.—Manganese ore used in — manganiferous iron ore and 37,000 tons was 

producing ferromanganese, silico- ferruginous manganese ore. Foreign sources 
manganese, and manganese metal in the supplied 228,000 tons in 1978, of which 9,000 
United States in 1978-79, by source of ore tons was ferruginous manganese ore and 

_ '*12RTBTO 7g :~C*é«w2219,000 tons was manganese ore containing 
: : Gres Mn Gn 35% or more manganese. In 1979 foreign 

Source weight content, weight content, SOUrces supplied 230,000 tons, of which 
. (short natural (short natural 1,000 tons was ferruginous manganese ore —___fons)_(percent) tons) (percent) 144 229,000 was manganese ore containing 

Domestic" --— 90,660 45 125,130 47 85% or more manganese. _ 
oreign: Battery and Miscellaneous Industries.— 
Avctoalia 2 “38071 50 Beene 51 The ore reported in table 3 includes that 
Grazil — —— 268,351 49 3388 2s consumed in making synthetic manganese 
Cuba! ___ 48,219 “49 6,275 49 dioxide by both electrolytic and chemical 
radia — ——— aeaa c pi 3 means, but it does not include consumption 
U.SS.R1__ 17,105 49 8,333 4g Of synthetic dioxide. Although some syn- 

Unidentified _ _70,693 -- _ 98,269 =- thetic dioxide is used for chemical purposes, © 
Total____ 881,566 48 910,794 49 most of it is used in the manufacture of 

~ sMost, if not all, from US. Goverament exoome eiocxoile dry-cell batteries, particularly for the 
dis posal. n a” “ P manganese-alkaline type, for premium or 

heavy-duty Leclanché (manganese dioxide- 
Silicomanganese.—Domestic production ammonium chloride-zinc) cells, and for of silicomanganese increased to 165,000 blending with natural ore in the ordinary 

short tons from 142,000 tons in 1978, and Leclanché cells. 
120,000 tons in 1977. This is net production The domestic ore and much of the foreign 
produced for shipment and does not include ore used for chemical and miscellaneous 
silicomanganese produced for use as an purposes did not meet national stockpile 
intermediate in the-same plant for the specification P-81-R for chemical-grade ore. 
production of medium- or low-carbon ferro- About the beginning of 1978, Acme Bat- 
manganese. Silicomanganese shipments tery Corp., Stamford, Conn., a producer of 
from furnaces were 167,000 tons in 1979, dry cells, was purchased by the French 
compared with 153,000 tons in 1978, and producer, Soc. Piles Wonder. A change in 
122,000 tons in 1977. Five companies used name was made to Acme Battery Division, 
eight plants to produce silicomanganese for Wonder Corporation of America. 
shipment in 1978: Airco Alloys Div., Airco
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| PRICES | 

Manganese. Ore.—All manganese ore brought it to a dual price of $490-$530 for 

prices are negotiated. In addition to manga- the last 2 months of 1979, but reportedly 

nese content, they are dependent on the with some discounting. Prices for imported 

chemical analysis otherwise, physical char- ferromanganese of the same manganese 

acter, quantity, delivery terms, ocean content (although not necessarily compara- 

freight rates, insurance, inclusion or exclu- ble in quality, delivery terms, or other 

sion of duties if applicable, buyer’s needs, respects) were reported to have increased 

and availability of desired ores. Trade jour- gradually from a low of about $300, f.o.b. 

nal quotations reflect the paper’s evalua- Pittsburgh or Chicago warehouses, for the 

tion of the market. A representative con- first half of 1978 to a high of $450-$490 for 

tract price for both 1978 and 1979 delivery the summer of 1979, and then dropping to | 

of metallurgical ore containing 48% manga- close the year at $430-$440. _ | 

nese was $1.40 per long ton unit, c.if. US. Manganese Metal.—Actual prices for 

ports, compared with $1.48 for 1977. Some standard and comparable grades of electro- 

1979 contracts were for a quarter year lytic manganese metal chips, packed in 

' delivery instead of a year, and apparently pallet boxes, continued through 1978 to be 

more spot sales were being made than had discounted from the list price, which re- 

been the case. Prices as low as $1.86 in the mained at 58 cents per pound, f.o.b. produc- . 

first half of the year increased later due to. er plant, shipments of 30,000 pounds or 

rising ocean freight rates. more; the bulk price was 1 cent lower. In 

Manganese Alloys.—The published do- June 1979, Foote Mineral Co. stated that it 

mestic producer price for standard high- was removing all discounts from manganese 

carbon ferromanganese, having a minimum metal chips and selling at the list price. 

manganese content of 78%, increased This price was increased to 62 cents, effec- 

$25.50 in May 1978 to $425 per long ton of tive October 1 by Foote, November 15 by 

alloy, f.o.b. shipping point, and to $440 in Kerr McGee, and December 1 by Union 

December. Three subsequent increases Carbide. | | 

| FOREIGN TRADE | | 

Exports of ferromanganese were 25,344 ganese. . | 

short tons valued at $19,251,732 in 1979, Beginning with January 1978 data, silico- 

compared with 9,483 tons at $4,768,594 in manganese exports have become identi- 

1978 and 6,051 tons at $3,391,108 in 1977. Of fiable by being placed in a class by them- 

the 1979 and 1978 totals (1978 in parenthe- selves. Exports of silicomanganese totaled 

ses), Canada took 13,345 (3,197) tons; Main- 5,243 tons with a value of $2,627,474 in 1979, 

land China, 4,251 tons; the Netherlands, and 4,7 82 tons valued at $1,568,201 in 1978. 

2.456 tons; the Federal Republic of Ger- Canada took the largest portion in both 

many, 2,122 (1,242) tons; Mexico, 1,189 years, 4,989 and 1,711 tons, respectively. In 

(1,015) tons; Ghana, 922 (842) tons; Sweden, 1979, the remainder went to Dominican 

829 (367) tons; Colombia, 99 (86) tons; Vene- Republic (196 tons), Mexico, Bolivia, and 

zuela, 73 (57) tons; Panama, 28 tons; United Brazil; in 1978, to the United Kingdom 

Kingdom, 17 tons; Chile, 6 (22) tons; Malay- (1,120 tons), the Federal Republic of Ger- 

sia, 5 tons; Dominican Republic, 2 tons; many (1,087 tons), Sweden, Brazil, Mexico, 

Iran, (3,030) tons; Guatemala, (55) tons; the Republic of South Africa, Taiwan, Chile, 

Netherlands Antilles, (19) tons; and Brazil, and New Zealand. Exports of ore and con- 

(1) ton. Exports classified as ““ manganese centrate containing more than 5% manga- 

and manganese alloys, wrought .or un- nese amounted to 58,323 tons valued at 

wrought, and waste and scrap” totaled 6,634 $5,697 9382 in 1979 and 200,128 tons at 

tons having a value of $7,463,116 in 1979; $13,122,883 in 1978. Of the totals, large 

6,138 tons and $5,165,124 in 1978; and 2,953 quantities having relatively low average 

tons and $3,027,681 in 1977. This classifica- values went in 1979 to Mexico (23,317 tons) 

tion included electrolytic manganese metal and Norway (17,228 tons); in 1978, to Cana- 

and manganese-copper alloys, but it did not da and Norway (each 79,000 tons) and Mexi- 

include ferromanganese or silicoman- co (16,000 tons). Much of the remainder is
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believed to have been imported manganese Republic of South Africa. However, of the 
dioxide ore that may or may not have been imports from Canada, approximately 90 / 
subjected to grinding, blending, or other- tons in 1979 and 65 tons in 1978 was too low 
wise classifying in the United States. In in value to be metal. No spiegeleisen was 
1979, Canada received 12,000 tons with imported in 1979. That imported in 1978 
average values (for customs districts) rang- totaled 3,134 short tons, of which 3,076 tons 
Ing from $106 to $192 per short ton; in 1978, came from France and 58 tons from Japan. 
Singapore received 17,000 tons with an Beginning with January 1978 data, inor- | 
average value of $100. The new 1978 export ganic chemical imports classified as “man- 
schedule of The Bureau of The Census, ganese compounds, other” have been brok- | 
Schedule B, beginning with January 1978 en down into two subclasses: Manganese 
data, placed the lower limit for manganese dioxide, and. manganese compounds other | 
content of ore concentrate at 5%. than manganese dioxide, borate, or sulfate. 

The manganese ore imported in 1979 had The manganese dioxide imports for con- | 
an average manganese content of 49%, sumption totaled 9,862 short tons in 1979 
compared with 51% in 1978, and 49% in and 6,830 short tons in 1978. Of these 
both 1977 and 1976. Gabon supplied 29% of quantities, approximately 9,300 tons in 1979 
the total in 1979 and more than 45% in and 6,400 tons in 1978 was ‘apparently 
1978. The Republic of South Africa supplied _battery-grade synthetic dioxide: 4,095 and 
23%, Australia 22%, and Brazil 21% in 4,052 tons, respectively, from Japan; 3,853 | 
1979. In 1978, Brazil provided 19% of that and 1,006 tons from Greece; 1,190 and 1,131 
year’s total imports, and Australia 10%. A tons from Belgium; 119 tons and 198 tons | 
relatively small quantity of manganiferous from Ireland. Manganese sulfate imports 
ore (more than 10% but less than 35% were 144 tons in 1979 and 48 tons in 1978. 
manganese) was imported each year from Belgium supplied 119 tons in 1979, but only 
Mexico: 400 tons averaging 32% manganese 1 ton in 1978; Japan, 23 and 45 tons, re- 
in 1979 and 1,100 tons averaging 30% man- spectively; 1 ton each came from the Feder- 
ganese in 1978. The 1978 imports of manga-_ al Republic of Germany and Mexico in 1979, 
nese ore were the lowest they have been in and from the Federal Republic of Germany 
40 years; those for 1979 were even lower. and Canada in 1978. _ | 

| Ferromanganese imports increased to Tariffs.—The duty of 0.12 cent per pound 
successive record highs with the Republic of _ of contained manganese on manganese ore 
South Africa supplying 44% of the total in from most nations remained suspended 
each year and France 18% in 1979 and 22% through June 30, 1979, at which time sus- 
in 1978. Silicomanganese imports for con- pension lapsed and the duty became. appli- 
sumption totaled 94,671 short tons contain- cable. Effective J anuary 1, 1980, manganese 
ing 62,608 tons of manganese in 1979; 94,644 ore and manganiferous ore from most fa- 
tons containing 63,194 tons of manganese in vored nations became free of duty, H.R. 

_ 1978. Sources and gross weight tonnages for 5441, a Bill to Amend the Tariff Schedules 
the 2 years were as follows (1978 in paren- of the United States with respect to the 
theses): Brazil, 28,871 (17,220); Norway tariff treatment of certain articles, includ- | 
25,517 (24,691); Yugoslavia, 17,863 (19,235); ing provision for relief of duty paid during 
Republic of South Africa, 8,818 (8,044); the lapsed period, passed the House Decem- | 
France, 7,219 (8,303); Spain, 2,849 (2,215); ber 3, 1979, and was awaiting Senate action 
Mexico, 2,042 (9,029); Canada, 873 (1,495); at the end of the year. The statutory rate 
Australia, 619 (2,206); Portugal, (11,839); remained at 1 cent per pound of contained 
and Japan (367). Imports for consumption manganese, and continued to apply to ore 
classified as unwrought manganese metal, from the U.S.S.R. and Mainland China. The 
and metal waste and scrap, totaled 6,683 respective rates of duty for metal and the 
short tons in 1979, 9,113 tons in 1978, 6,841 principal manganese ferroalloys remained 
tons in 1977. Sources for the 2 years were unchanged. Qualifying developing nations 
(1978 in parentheses): Republic of South continued to receive the benefit of duty-free 
Africa, 6,114 (7,809) tons; Japan, 220 (1,180) treatment under the Generalized System of 
tons; Republic of Korea (South), 238 tons; Preferences (GSP) with respect to U.S. im- 
Canada, 111 (107) tons; and Sweden, (17) ports of ferromanganese and _ silicoman- 
tons. It is most probable that the metalfrom _ganese. 
Canada and Sweden originated in the _
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Table 7.—U.S. imports! of manganese ore (35% or more Mn), by country 
I 

1978 1979 

. Gross Mn | Gross Mn 

| : Country weight content tow weight content than 
(short (short short .. sho 

_ | tons) tons) sands) tons) tons) sands) 

Australia ..__-_----------------- 54,421 32,598 $3,063 . 109,505 55,316 $5,413 | 

Brazil. __§_._-___---~--------------- 102,870 52,095 5,660 - 104,632 51,660 5,471 

Congo? ______--_-----~----------- 318,945 39 472 1,299 44,920 22,460 2,563 

Gabon*_________---------------- 249,683 126,962 16,560 98,913 49,222 6,721 

Mexico _______----~---~-~--------- 46,053 18,355 2,105 — 4,590 2,059 245 

Morocco __-_--+----------------- 26,987 14,522 1,963 21,790 = °10,719 2,121 

South Africa, Republic of _____——------- - 699 400 610,976 1,288 115,483 — 52,117 4,951 

Zaire ______-~_~_~~_~-~~----~-+-~---- 26,462. =: 18,281 1,643 — __ _— 

1Quantities for general imports and imports for consumption were identical. | / 

2Believed to have originated in Gabon. . | | 

SBureau of Mines interpretation of reported data. Being questioned. . 

4In addition, in 1978 the 18,945 tons credited to Congo, and in 1979 the 44,920 tons so credited, were believed to have 

originated in Gabon. 
5Bureau of Mines conversion of reported data (from apparent MnO: content to Mn content). 

®Reported gross weight assumed to be correct. Content estimated by Bureau of Mines at 49% Mn. Being questioned. 

7Data may not add to totals shown because of independent rounding. 

Table 8.—U.S. imports for consumption of ferromanganese, by country an | 

I 

98 
; Gross — Mn Gross | Mn 

Country . weight content eae weight content aoe 

(short (short sands) (short (short sands) 

. . 
tons) tons) tons) tons) 

Australia _ ~ oe ee ee 26,366 20,485 $5,550 27,658 21,595 $6,104 

Belgium-Luxembourg —_-——--—---~---------- _— __ _ 6,212 4,721 2,254 

Brazil _._________----—--+------------ 25,931 20,016 6,232 29,573 22,493 9,590 

Canada ________~_----~---~--~--------- 25,877 20,312 6,741 11,138 8,073 2,029 

France ___._____-~_~---------------- 146,633 113,870 40,826 150,623 117,225 50,553 

. Germany, Federal Republic of __.__--------- _ __ __ 11,029 8,708 13,045 

India___.________~__~~-~----~-~---~------ 8,337 6,248 1,567 16,999 12,858 5,462 

Italy__________-_------------------ 2,213 1,815 1,130 __ __ _ 

Japan _______-_-------------------- 454 376 234 28,532 22,785 18,222 

Mexico _________-_--~-------~--------- 36,216 28,416 9,060 39,088 30,535 12,238 

Norway ___.-__-_-------------------- 37,624 29,635 10,852 61,821 48,250 18,673 

Portugal _______-------------------- 32,445 25,642 7,151 37,395 28,997 11,717 

South Africa, Republic of _.___------------. 302,229 236,083 77,513 363,744 283,558 106,213 

Spain _______------~---------------- 19,651 15,558 6,725 12,694 10,156 6,406 

Taiwan ________-~-—~_-~-----~---------- 660 483 200 _- __ __ 

United Kingdom ____~_---------------- _— _- _ 5,367 4,079 1,169 

Yugoslavia _______---~---------------- 15,763 12,256 4,064 19,345 14,701 6,169 

Total?________-__-___-------------- 680,399 581,196 177,845 = 821,213 638,734 1954,843 

1Bureau of Mines figure (reported figures were 5,045 and 256,843.) 

2Data may not add to totals shown because of independent rounding. 

WORLD REVIEW 

Representatives of six developing coun- position for future meetings with consum- 

tries, Brazil, Gabon, Mexico, Morocco, ers. Representatives of the United Nations 

Upper Volta, and Zaire, all manganese ore Conference on Trade and Development 

producers, or potential ore producers, met (UNCTAD) and the United Nations Devel- 

September 19-22, 1978, in Libreville, Gabon, opment Program (UNDP) also participated. 

to discuss marketing and pricing problems, Before adjourning, a communique was 

including erosion of the real (constant) price issued proposing formation of a “manga- 

that has occurred since 1957; also, the nese forum,” to be associated with UNC- 

potential market impact of manganese re- TAD and consisting of both producing and 

covery from sea-floor nodules. An additional consuming countries. This would establish 

objective was development of a common an organization for continued study of the
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problems pending completion of an interna- mined as a semiprecious stone rather than 
tional agreement on manganese. | an ore, was 42 metric tons in 1978. 

Three international consortia, each hav- Australia.—Of the 1,617,000 wet metric 

ing U.S. company participation, in 1978 tons of manganese ore shipped from Groote 
tested ships and equipment for recovering Eylandt in 1979, 1,157,000 tons were export- 

- manganese nodules from the Pacific ocean ed with 700,000 tons going to Asia, 337,000 

floor at depths of 15,000 feet or more. Ocean tons to Europe, and 120,000 tons to the 

| Mining Associates (United States Steel, United States. In 1978 total shipments from 
Union Miniere, and Sun Oil) reported that the mine were 1,300,000 tons, of which 

its test mining ship, Deepsea Miner II, 910,000 tons were exported.2 The manga- 
successfully raised manganese nodulesfrom nese ore produced in Australia in 1978 had 
the ocean floor at a depth of 3 miles at the | an average manganese content of 48.7%. 
design capacity of 50 tons per hour. The test Bolivia.—In 1977, manganese ore mined 
ship, a 20,000-ton converted ore carrier, by small producers, and amounting to 2,576 

unloaded its cargo at San Diego in mid- metric tons, was shipped to Argentina. The 

December after returning from the mining average grade was 54% manganese, 1.3% 
site some 1,200 miles southwest of that port. iron, and 0.75% arsenic. It was required 

The nodules were to be used as a bulk that the ore be marketed through SIDER- : 
sample for process development tests. An- SA. | 
nouncement of these developments was Brazil.—Industria e Comércio de Mine- 
tempered by a caution that many engineer-_ rios S.A. (ICOMI) shipped 1,189,800 metric 
ing problems remain to be solved before tons of manganese ore products, including 
commercial mining can be achieved. In the pellets, in 1979 from its Serra do Navio 

spring and summer of the year, Ocean operations, Amapa Territory. Of this quan- 
Management Inc., the consortium in which tity, 804,900 tons went to Europe, 183,500 

International Nickel Co. (NCO) and SED- tons to Asia, 174,100 tons to North America, 

CO exercise their interest, recovered 700 and 27,300 tons to South America.? Ship- : 
tons or more of nodules from a depth of ments by the company in 1978 totaled 
17,000 feet using both hydraulic and pneu- 783,300 metric tons loaded out of the Ama- 
matic lift systems. It was INCO’s opinion zon River port of Santana in 52 cargo 
that technical feasibility was established, vessels. Of this total, 502,100 tons was 

but that it would be at least the mid or late exported to Europe, 129,600 tons to North _— 

1980’s before production could be economic. America, 77,100 tons to Japan, and 20,900 

Ocean Minerals Co.,.the group headed by tons to South America. Shipments to domes- | 
Lockheed Corp., brought up several thou- tic consumers in Brazil were 53,600 tons.‘ | 
sand pounds of nodules from a depth of SIBRA, the Bahia ferromanganese produc- 
18,000 feet, planned further tests, and er, was one of the principal domestic cus- 

announced that a $4,000,000 pilot plant tomers in these years. ICOMI was reported 

would be built on Oahu, Hawaii, to study to be planning to spend approximately $3 
and test metallurgical processing of the million for prospecting and exploration in 
nodules. Construction had not started by 1979, particularly in the Serra do Navio 
the end of 1979. mine area and in Mato Grosso. The compa- 

Uncertainties concerning proposed Law ny’s pellet production in 1978 was 180,700 
of the Sea and/or unilateral deepsea mining metric tons. 
legislation, as well as the deteriorating Of the manganese ore produced in Brazil 
general market situation for the metals of in 1977, 709,000 tons was ICOMI washed ore 

interest in the nodules, served to curtail the and concentrate, 111,000 tons was ICOMI 

activities of most consortia following com-_ pellets, and 254,000 tons averaging 35.4% 
pletion of sea tests. The tests continued to manganese was produced for domestic con- 
be monitored by the National Oceanic and sumption from the Morro da Mina mine in 
Atmospheric Administration (NOAA) the Lafaiete area of Minas Gerais. In addi- 
through its Deep Ocean Mining Environ- tion to scattered production in Bahia, Goias 
mental Study (DOMES) project. Ocean Min- and elsewhere, three companies produced 
ing Associates continued to be the only ore in the Corumba district of Mato Grosso, 
group avowedly interested in first-genera- near the Bolivian border: Urucum Min- 
tion manganese recovery, although there eracdo S.A., Urucum mine, 120,000 tons 
were indications that others were giving it averaging 46% manganese and 11% iron; 
more consideration than they had previous- Mineracéo Mato Grosso (controlled by the 
ly. Sao Paulo ferroalloy producer, Cia. Paulista 
Argentina.—Production of rhodochrosite, de Ferro-Ligas), Santana mine, 38,000 tons



586 MINERALS YEARBOOK, 1978-79 

- _ Table 9.—Manganese ore: World production, by country 

vo sd (Short tons) oo . 
. 

Country! Perea 1976 1977 1978? 1979° 
ae 

North America: Mexico” ___________+--~~ — 854 499,579 536,408 576,691 600,000 
South America: Co 

' Argentina... — -_ _-_----~---------_ | 25-30 58,517 90,814 108,478 100,000 
- Bolivia? ?_ ~~ 28-54 13,521 9,464 1,364 4409 

Brazil§__$_§_ 2» ~5 5 5§ 5 5 ee 38-50 1,869,738 1,670,741  ©1,800,000 1,875,000 
Chile__-__ 2 ~ 36-40 26,058 19,843 25,621 25,000 
Peru ______§___ ee 26 ™676 ae — — 

- Europe: . 
Bulgaria _=§ -§_§-/§ - /- - -_-____---__--~- 30- 44,100 44,100 - ©44,100 44,100 
Greece____ . -- =~ _-_____ 48-50 9,075 8,631 . 7,727 46,338 
Hungary® __-_~§_§___- ~~ » 30-33 138,000 132,000 126,000 115,000 
Italy _.._____~_~____ ee 22+ 4,917 10,267 10,738 10,000 

~ USSR? ~- Le 35 9,520,000 - 9,470,000 9,984,000 410,500,000 
'. Yugoslavia _.~--_-_....._--------- . 80+ 20,944 27,282 29,800 30,000 

Africa: : 
Egypt _______-_______----+----- 28+ 4,691 4,225 191 __ 

* Gabon _. > 5 5 5 ee 50-53 2,443,556 2,039,857 1,831,157 2,000,000 
Ghana__________ 2+ ~__~_~_~-__----- 30-50 343,780 321,417 347,863 300,000 

~ Morocco» / --  eee 53-50 129,305 125,164 139,111 150,000 
-South Africa, Republic of._-_._.___--_-----~ .  30-48+4 6,009,835 5,564,411 4,758,721 £5 ,712,549 
Sudan __________~________------- 48 505 504 496 - 500 
Zaire. = § 30-57 200,824 42,216 -_ a 

Asia: 
China, Mainland® ®__§ _>§_$_§_/__________- 20+ 1,100,000 1,100,000 1,400,000 1,650,000 
India ~ ee 10-54 2,022,604 2,055,865 1,727,320 1,800,000 

“Indonesia ______~______+--------- . 47-56 _ 10,889 6,593 - 6,492 5,000 
“JTran?®_ 33+ 44,100 44,100 33,100 25,000 
Japan _________________-___--_~- 26-28 156,244 138,931 118,484 100,000 
Korea, Republic of (South) __ .____---_-~- 23-40 = = =1,524 732 823 - 800 
Pakistan. __§_9_§ . $$ § § - 5 5 ee 35- me 58 317 400 
Philippines _____§_§________--------~- 40-45 11,658 22,706 ~~ 4,311 ~~ 4,000 

' Thailand _~~~_~______---_-------- 46-50 55,364 84,767 79,513 427,961 
Turkey___ __§_-_§________~------_--=- 35-46 18696 ~~ = 21,275 22,046 33,000 

Oceania: - 
Australia ___§_§_/-_____-__---__-~-~-~- 87-53 2,374,560 1,531,113 1,421,973. 41,836,000 
New Hebrides? _____________-.-1_- — 40-44 _ 38,664 27,246 23,712 411,895 

Total _.-_____________-~~_-_--- NA 727,171,945 25,158,730 24,622,149 26,962,952 
an 

°Estimate. Preliminary. "Revised. NA Not available. 
1In addition to the countries listed, Colombia, Cuba, and the Territory of South-West Africa (Namibia) may have 

produced manganese ore and/or manganiferous ore, but available information is inadequate to make reliable estimates of 
output levels. Low-grade ore not included in this table has been reported as follows in short tons: Czechoslovakia (about 
17% Mn) 1976-1,211, 1977-1,003, 1978-(estimate) 1,000, 1979-(estimate) 1,000; Malaysia (grade unspecified but apparently a 
manganiferous ferruginous ore) 1976-103,741, 1977-50,040, 1978-47,092, 1979estimate) 50,000; Romania (about 22% Mn) 
1976-(revised estimate) 90,000, 1977-(revised estimate) 90,000, 1978-(estimate) 90,000, 1979-(estimate) 90,000; the Republic 
of South Africa (15-30% Mn, in addition to material listed in table) 1976-56,178, 1977-266,930, 1978-105,490 1979-nil. 

2Estimated on the basis of reported contained manganese. . 
3Exports. . 

“Reported figure. 
5Figures are the sum of (1) sales of direct shipping manganese ore, and (2) production of beneficiated ore, both as 

reported in the 1977 and 1978 editions of Annuario Mineral Brasileiro. 
6Concentrate. Crude ore tonnages (18%-26% Mn) as previously reported were 1976-181,963, 1977-177,061, 1978-172,160, 

. 1979-(estimate) 165,000. 
7Source: 1976-78, The National Economy of the U.S.S.R., Central Statistical Administration, Moscow; 1979, Pravda, 

Moscow. Grade represents the annual averages obtained from reported metal contents of the gross weights shown in the 
table for 1976-78. 

8Includes manganiferous ore. 
- 9Much of India’s production grades below 35% Mn; recent details on output by grade are not available, but in 1976, 65% 
of total exports of 787,533 short tons were below 35% Mn. 

10Reported as if data are for calendar years, but may actually represent output for Iranian calendar years beginning 
March 21 of the year stated. 

11 Japanese imports. 

at 45% manganese and 5% iron; and Socied- ly contracted to ship 100,000 tons of ore to 
ade Brasileira de Imoveis Ltda. (SGSOBRAI- Japan beginning in 1979. A fourth compa- 
MOVE), (Chamma group) Jacadiga mine, ny, Mineracéo Corumbaense Reunida Ltda., 
33,800 tons at 48% manganese and 9% iron. organized with Brazilian and Argentinian 

Production from the district was exported capital and headquartered in Corumba, was 

by barge to Argentina or trucked/railed to developing manganese and iron deposits in 
the Sao Paulo domestic market, and in 1978 1979 in the Santa Cruz range of Mato 

also shipped to the new Corumba ferroman- Grosso. Plans were for an ultimate annual 
ganese plant of Cia. Paulista de Ferro-Ligas. production rate of 500,000 tons of manga- 
Early in 1978, Urucum Mineracdo reported- nese ore, averaging 46% manganese, and 3
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million tons of iron ore; the latter to be ferromanganese in top-blown oxygen con- 
exported through the company’s Porto Es- verters. This procedure has been used in the 
peranca port installation, and the manga- Federal Republic of Germany and in 
nese ore placed domestically. Finland.5 | 

Of total Brazilian manganese ore exports Kgypt.—Kaiser Engineers and _ Con- 
of 603,000 tons (including ICOMI pellets) in  structors Inc., a unit of Raymond Interna- 
1977, ICOMI accounted for 505,300 tons, tional Inc., was awarded a contract by Sinai 

Urucum Mineracéo 74,000 tons, and SO- Manganese Co. to investigate, in association 

BRAIMOVE 23,700 tons. Imports for the with the Arab Consulting Bureau, the feasi- 
year included 61,600 tons of manganese ore bility of mining resumption at Om Bogma 
and 253 tons of metal. Apparent Brazilian and completion of the 10,000 ton-per-year 
consumption of manganese was the equiva- ferromanganese plant at Abu Zeneima 
lent of 500,000 tons of ore. which was under construction and nearly 

In March 1978, United States Steel Corp. completed in 1967 when the Sinai was lost 
sold the Morra da Mina mine of its Brazil- to Israel. The Agency for International 
ian subsidiary Cia. Meridional de Min- Development (AID), U.S. Department of 
eracdo Ltda., to a subsidiary of Cia. Paulista State, was to provide funds for the study 
de Ferro-Ligas. United States Steel had and/or the developments that might result 
owned the mine since 1920 and for many from it. The small quantity of manganese 
years it was a major source of oxide ore. In ore produced in Egypt in 1978 averaged 
recent years its production was barred from between 28% and 35% manganese. | 
export and Cia. Paulista has been the larg- France.—Western Europe’s largest blast 
est consumer. Of the 254,000 tons of ore furnace producer of standard high-carbon 
produced in 1977, 187,000 tons was the ferromanganese, Societe des Acieries de 

calcined product of carbonate ore which Paris et d’Outreau, in which United States 

makes up the mine’s remaining reserves. Steel Corp. maintained a 27% interest, was 
Canada.—The Beauharnois, Quebec, fer- placed in receivership in December 1978. It 

roalloy plant of Union Carbide Canada, was agreed that operations would be taken 
Ltd., was struck November 25, 1978, but the over by the Gabonese manganese ore pro- 

Tanabe electric-arc closed-top furnace con- ducer, Cie. Miniére de ]’Ogooué, or its Paris- 
tinued production of standard high-carbon based subsidiary, Comireg. Effective Janu- 
ferromanganese by supervisory personnel ary 1, 1979, operations were to be managed : 
until January 9, 1979, when an explosion by a new company, Societe du Ferroman- 
and fire that killed five of the operators . ganese Paris-Outreau, with actual owner- 
stopped all production. Cause of the explo- ship being effected after 2 years. In Decem- 
sion was the collapse of a hang-up of the ber 1978, the company’s three blast fur- 
charge in the furnace, a problem with naces were operating normally. Plans were 
ferromanganese production in earlier closed to halve the number of employees to 650, 
electric-arc furnaces that was supposedly and with the help of the Government to 
eliminated by the safety features of this invest $7 million in modernization of the 
furnace. It was the largest furnace of its plant.© Much of the company’s output is — 
type in the world, rated as capable of exported to United States Steel Corp. and 
producing 100,000 tons per year. After 9 other U.S. consumers. The company, along 
months, the strike was settled but ferro- with other European Economic Community 
manganese production was not resumed. ferromanganese producers, has been ad- 

Canal Zone.—A total of 493,000 metric versely affected by low-priced exports from 
tons of manganese ore and concentrate developing country, or “third country,” pro- 
passed through the Panama Canal in 1977, ducers. 

with 257,000 tons going from the Atlantic to Gabon.—Of total 1979 manganese ore 
the Pacific, and 236,000 tons in the opposite shipments of 2,308,000 metric tons by Cie. 
direction. Miniére de l’Ogooué (COMILOG), 2,206,500 
Chile.—Manganese ore production had tons were metallurgical ore and 101,500 

an average grade of 34.5% manganese in tons were battery-grade ore.” The 1978 total 
1979, 35.7% in 1978, and 39.0% in 1977. of 1,694,400 tons was divided into 1,603,000 

China, Mainland.—Experimental work tons metallurgical ore and 91,400 tons bat- 

by the Zunyi ferroalloy plant, Guizhov tery ore. The ore was loaded out of the 
Province, and the Peking Iron and Steel Congo port of Pointe Noire in 99 vessel 
Research Institute, had reportedly been suc- cargoes. Comilog shipments in 1977 totaled 
cessful in producing low- and medium-_ 1,859,000 tons, but the Gabonese “Statisti- 

carbon ferromanganese from high-carbon ques du Commerce Exterieur’” reported to-
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tal Gabon exports for that year as 2,162,000 ported in table 9, in 1979, 1978, and 1977 

tons, which included 620,000 tons to Cana- had a manganese content of 48% to 50%. 

da, 357,000 tons to France, 257,000. tons to The crude ore output contained from 20% 

Japan, 243,000 tons to the United States, to 35% manganese. In December 1978, Sun- 

148,000 tons to Spain, and 131,000 tons to light S.A.,a member of the Scalistiri Group, 

Sweden. The Comilog figures apparently began producing dry-cell batteries at Xan- 

were shipments from the port in the Congo; thi using battery-grade ore from the 

the government figures, shipments (exports) Group’s Drama mines and_ synthetic 

out of Gabon. Manganese ore provided 7.6% (electrolytic) manganese dioxide produced 

of Gabon’s export earnings in 1978. Produc- at Thessaloniki by Tekkosha Hellas S.A. 

tion of battery- and chemical-grade ore in Know-how and equipment for this project 

1979 was 111,600 metric tons averaging 82% were provided by Varta Baterrie A.G., Fede- 

manganese dioxide, valued at $145 per met- ral Republic of Germany. | 

ric ton; in 1978, 93,400 tons containing from India.—Manganese-bearing ore ship- 

83% to 85% manganese dioxide valued at ments from the port of Mormugao, Goa, in 

$135 per ton. The metallurgical ore pro- 1979 consisted of 11,000 metric tons of 

| duced in both years averaged 51% manga- manganese ore and 398,000 tons of ferrugi- 

nese, valued at $49.50 per metric ton in 1979 nous manganese ore. In 1978, only ferrugi- 

and $51 in 1978. Problems with the Congo nous manganese ore in the amount of 

Railroad and at the mine, which continued 240,000 tons was shipped.!! The Indian man- 

to be the country’s only producer, had an ganese ore produced in 1978 came from 327 

adverse effect on 1978 production and ship- mines, and approximately half of the pro- | 

ments. duction was from 313 small mines produc- 

Construction of the first section of the ing less than 35,000 tons per year. Approx- 

Transgabon Railroad, from Libreville- imately 90% of the total output was from 

Owendo to Ndjole, was essentially complete the States of Orissa, Karnataka, Madhya 

at the end of 1978 and some irregular use Pradesh, and Maharashtra. Manganese Ore 

begun. Regularly scheduled use was not India Ltd. (MOIL), the public sector com- 

expected before April 1979, and completion pany, produced more than 75% of all high- 

of the line to Franceville was scheduled for grade ore and more than one-fourth of the 

1985. | country’s total production in 1978 and in 

- Germany, Federal Republic of.—In June 1977. About the end of 1978, MOIL planned 

1979 the Government approved the estab- to build an 80,000- to 100,000-metric-ton-per- 

lishment of a 1-year strategic stockpile for year agglomeration plant at the company’s 

manganese and certain other mineral com- Balaghat mine in Madhya Pradesh, the 

modities. The acquisitions will be made over sinter or pellet product of which would be 

a 5-year period by private companies with fed to a proposed 60,000-ton ferroman- 

Government assistance. ganese plant to be built at the mine. Feed to 

- Ghana.—Ghana National Manganese the agglomeration plant would be manga- 

Corp., the country’s only manganese ore nese ore fines containing 44% manganese to 

producer, exported 263,000 long tons, bill of be provided by one or two beneficiation 

lading weight, of manganese ore in 1979 plants to be built also. In addition, bids were 

from the Nsuta mine through the port of invited from several international firms for 

Takoradi, located 39 miles from the mine. a technical and economic report on optimiz- 

The ore was loaded out in 33 vessel cargoes ing the company’s manganese production 

to eight countries: United Kingdom, Japan, and for a detailed report on one of its 

Ireland, Belgium, Spain, Norway, the Ne- underground mines. 

therlands, and Portugal.® In 1978, 320,000 Power shortages resulting from failure of 

tons was shipped in 44 vessel cargoes to the monsoon and ensuing drought, together 

nine countries: United Kingdom, Japan, with shortages of diesel fuel, adversely af- 

Belgium, Spain. Ireland, German Democrat- fected India’s ferromanganese industry in 

ic Republic (East Germany), Norway, the 1979 to the extent that ferromanganese 

Netherlands, and Portugal. Shipments in exports were banned.” 
1977 were 342,000 tons.?° With the oxide Italy.—The privately owned Genoa firm, 

ores approaching exhaustion and the mar- Societa SILMA, picked up the manganese 

ket for the underlying carbonate ore limit- ore concessions dropped by ITALSIDER and 

ed, consideration was being given to the production of ore was resumed. The ore 

building of a plant to convert the carbonate produced in 1978 averaged 22% manganese. 

ore to oxide nodules. Japan.—Production of electrolytic man- 

Greece.—The concentrates produced, re- ganese metal in 1978 was 6,463 metric tons,
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and that of synthetic manganese dioxide production for 1978 was for unwashed ore 
was 31,131 tons. The manganese ore pro- containing 44% to 45% manganese. 
duced in that year had an average manga- Portugal.—Manganiferous iron ore pro- 
nese content of 28%. No battery- or chem- duced in 1978 amounted to 34,760 metric 
ical-grade natural ore was produced. tons averaging 36.7% iron and 7.6% manga- 

Korea, Republic of (South).—The small nese. Revised analyses for the 1977 produc- 
quantities of manganese ore produced in tion were 38.9% iron and 7.9% manganese. 
1979 and 1977 had an average manganese The only mine in production was the Cercal 
content of 40%. In 1978 the ore produced mine in the Alentejo. | 
graded between 23% and 35% manganese. Romania.—Two 33-megavolt-ampere fer- 

Mexico.—Shipments of manganese nod- romanganese furnaces were part of a new 
ules in 1978 by Cia. Minera Autlan S.A. de ferroalloy complex being brought onstream 
C.V. from its Molango operations in the in 1979 at Tulcea. 
State of Hidalgo totaled 387,000 metric tons, South Africa, Republic of.—The Associa- 

averaging 39% manganese. Of the total, ted Manganese Mines of South Africa Ltd. 
- 216,400 tons was for domestic consumption shipped from its mines in Cape Province 

and the remainder exported. In 1977, the 1,741,000 metric tons of manganese ore and 

company’s shipments totaled 437,000 tons.’ 1,253,000 tons of iron ore in 1979;7 1,758,000 

The company was reported to be building a tons of manganese ore and 563,000 tons of 
third manganese ferroalloy furnace at its iron ore in 1978; 1,638,000 tons and 555,000 
Tamos (Tampico) plant, which will increase tons, respectively, in 1977.1 Experimenting | 
ferromanganese productive capacity by at at its Kookfontein ferromanganese plant, 
least 60,000 tons when it comes onstream SAMANCOR’s subsidiary, Metalloys Ltd., 

| about 1980. Approximately half of the was importing 20,000 tons of Brazilian man- | 
plant’s production is sold domestically, and  ganese pellets to blend with ore from SA- , 
most of the exported remainder goes to six MANCOR’s Wessels mine which has a high 
U.S. steel mills. Plans also called for an iron content of 15% with a manganese 
increase in nodule production of at least content of 46% to 48%. The results were to | 
50% within 2 or 3 years.14 The Federal be compared with use of ore from SAMAN- 
Republic of Germany firm, Metallgesell- COR’s Mamatwan mine which typically 
schaft, joined with Cia. Minera Autlan in analyzes 6% to 7% iron and 388% to 40% 
establishing a new metals marketing firm, manganese.'® The first shipment of manga- 
Autmet.*5 In another venture, Japan’s Mat- nese ore from Anglo American Corporation 
sushita Electric Industrial Co. reportedly of South Africa’s Middelplaats mine left 
‘was to join with Cia. Minera Autlan toform Port Elizabeth June 20, 1979. The shipment 
a company, owned 51% by Autlan and 49% __ consisted of 14,360 tons destined for West- 
by Matsushita, to produce dry-cell batteries ern Europe. The entire 1979 expected pro- 
in Mexico City. Initial production was duction, estimated at 200,000 tons, was re- 
planned for four million dry cells per month _ ported to have been sold. 
starting in 1981. Production of the various grades of ore in 
Morocco.—Of the manganese ore pro- 1979, 1978, and 1977 follow, in metric tons 

duced in 1979, 522 metric tons was metal- (1978 and 1977 in parentheses, in that 

lurgical grade, and the remainder was. order): Metallurgical ore—30% to 40% 
chemical-grade ore averaging 84% manga- manganese, 2,897,000 (2,357,000 and 
nese dioxide. All the ore produced in 1978 2,839,000); 40% to 45%, 763,000 (430,000 and 

was chemical grade averaging 84% manga- 577,000); 45% to 48%, 998,000 (1,131,000 and 
nese dioxide. Exports of ore were 138,000 1,198,000); over 48%, 296,000 (262,000 and 

tons and 131,000 tons in 1978 and 1977, 263,000); chemical ore—less than 35% man- 

respectively. ganese dioxide, 76,000 (19,000 and zero); 
New Hebrides.—The Australian firm, 35% to 65%, 153,000 (118,000 and 171,000); 

Southland Mining Ltd., granted an option 65% to 75% 200 (zero and 156) tons. No 
for $50,000 to a New Caledonia company for ferruginous manganese ore containing 15% 
the purchase of its manganese ore mining to 30% manganese and 20% to 35% iron 
subsidiary, Le Manganese de Vaté, at a was produced in 1979. Production amounted 
price of $2.5 million.’* The ore producedand to 96,000 tons in 1978 compared with 
shipped in 1978 averaged 40% to 42% man- 242,000 tons in 1977. Local sales and exports 
ganese. Shipments in that year were 20,700 in 1977, in that order, were as follows: 
dry metric tons before operations ceased in Metallurgical ore— 30% to 40%, 855,000 
November. and 1,974,000; 40% to 45%, 23,000 and 

Philippines.—Reported manganese ore 15,000; 45% to 48%, 612,000 and 891,000;
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over 48%, 97,000 and 168,000; chemical better western ores. | 

| ore—35% to 65%, 151,000 and 8,100; 65% to Upper Volta.—In November 1977, Union 
75%, 1,800 and 107; and ferruginous manga- Carbide Corp. dropped its interest in the 
nese ore, zero and 273,000 tons. Imports in multinational consortium that had been 
1977 totaled 4,900 tons of manganese ore; formed earlier to develop the Tamboa man- 
apparent consumption was 1,745,000 tons. ganese deposit. : 
Thailand.—Production of battery-grade Yugoslavia.—Doubling the production of 

manganese ore was 6,600 metric tons in manganese concentrate at the Bosanka 
1978 and 4,800 tons in 1977. Chemical ore Krupa mines in Bosnia-Hercegovina to 
production was 78 tons and 63 tons in 1978 60,000 tons per year was being achieved by 
and 1977, respectively. Exports of metallur- expansion of the flotation plant.2"_ 
gical ore totaled 47,000 tons in 1978 and Zaire.—The Benguela Railway, which 
69,000 tons in 1977, mostly to Taiwan and links the Kisenge manganese deposits of 
Japan. Battery-grade ore exports were 550 Shaba Province with the Angolan port of 
tons in 1978 and 745 tons in 1977. There Lobito, was closed since August 1975 until 
were no exports of chemical ore. _ at least April 1979 when a test trainload of 
-Turkey.—The manganese ore produced in manganese ore was reported both to have 

1978 was estimated to have a manganese arrived safely at Lobito, and not to have 

content between 35% and 46%. arrived safely, depending on source of the 
U.S.S.R. —By early 1979, U.S.S.R. exports information. The only thing certain seemed 

of manganese ore to Japan were reported to to be that some manganese ore reached 
have been virtually discontinued.2° It ap- Lobito by the end of 1979, but the line 
peared that increased domestic demand in continued to be subject to guerrilla attack 
the U.S.S.R., coupled with ‘less ready avail- in Angola. The European Economic Com- 
ability of good ore from domestic deposits, munity (EEC), the Organization of Petrole- 
was eliminating the U.S.S.R. as a factor in um Exporting Countries (OPEC), and sever- 
world trade apart from its exports to asso- al western countries agreed to lend funds 
ciated Eastern bloc countries. It has been for rehabilitation of the line reported to be 
suggested that the U.S.S.R. conceivably ina serious state of disrepair. : 
could before long become an importer of the | 

| TECHNOLOGY  ~—s«{v. 

After study of small samples of manga- or zinc were investigated. Successful powder | 
nese nodules from both the Atlantic and the metallurgy should offer substantial savings 
Pacific Ocean floors, the Bureau of Mines in materials and processing costs, and 
concluded that the deepsea nodules have might be quieter in service than wrought or 
sufficient potential as oxidation catalysts cast parts.”3 
for control of air pollution to warrant more The role of manganese as an alloying 
extensive investigation when commercial element for aluminum was reviewed “from 
production of the nodules becomes an _ both a scientific and practical point of 
actuality.2? view.” New metallurgical techniques, such 

The Bureau extended its previous devel- as “splat cooling,” were under development 
opment of cast manganese-copper high- at laboratory scale and appeared to offer 
damping manganese-copper alloys to pow- possibilities for future commercial produc- 
der metallurgy (P/M) consolidation of alloys tion of alloys with relatively high manga- 
containing 55% to 75% manganese by nese contents. The principal use for manga- 
weight. The work demonstrated that high- nese additions to aluminum is to improve 
damping manganese-copper alloys can resistance to corrosion. Manganese addi- 
be consolidated by P/M techniques. Howev-_ tions also increase strength and hardness, 

er, the aged alloys produced had significant- but reduce ductility. The monograph has 
ly lower tensile strength, elongation, three major parts: (1) structure and proper- 
and hardness than did similarly treated ties of the various aluminum-manganese 
wrought and cast alloys of the same compo- alloying systems, (2) commercial alloys, and 
sitions. Extension of the sintering periods or (3) fabrication.?4 
other treatment to refine structures and Kennecott Copper Corp. developed a new 
increase density can be expected to reduce closed-cycle hydrometallurgical process, the 
the differences. Additions of 1% to 3% tin KCC Cuprion Process, for recovering nickel,
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copper, cobalt, and molybdenum from sea- p cAmerican Metal Market. V. 86, No. 245, Dec: 20, 1978, 

bed manganese nodules. The process, tested ’Skillings’ Mining Review. V. 69, No. 10, Mar. 8, 1980, in a pilot plant treating 350 kilograms per P- o V.68.No.17 Apr. 28, 1979, p.17 
day, was demonstrated to be commercially »__y 69, No. 17, Apr. 26, 1980,p.19. | viable. The manganese contained in the tn WV: 88, No. 20, May 19, 1979, p.5. a dul to the taili b t ——.V. 69, No. 10, Mar. 8, 1980, p. 29. nocules goes to the tailings as carbonate, ‘Metal Bulletin (London). No. 6459, Jan. 25, 1980, p. 26. and expectations were that it could be okillings’ Mining Review. V. 68, No. 9, Mar. 3, 1979, 
recovered later if market conditions were fay 44 Mining. V. 31, No. 12, November 1978, p. 76. favorable.?5 - - *=Metals Week. V. 50, No. 37, Sept. 10, 1979, p. 2. With increag} : _ World Mining. V. 32, No. 2, February 1979, p.70. .. _ With increasing costs of the various alloy ‘7Skillings’ Mining Review. V. 69, No. 18, May 3, 1980, Ing agents used in steel and other metals, p. 19. - 

d ; Wy . 18_____V_ 68, No. 15, Apr. 14,1979,p.27, = and less ready availability of some, metal 18Metal Bulletin (London). No. 6427, Sept. 28, 1979, p. 30. lurgists in both the United States and _ 20____ No, 6368, Feb. 23, 1979, p. 21. | | abroad were reported] looking to ter ?1E/MJ Mining Activity Digest. V. 6, No. 5, Oct. 12, 4 P y & greate 1979, p. 12. Metal Bulletin (London). No. 6439, Nov. 9, 1979, and better use of the cheaper and more p. 25. | 
readily available manganese in order to ?2Ferrell, E. F., L. J. Nicks, and D. J. ‘Bauer. Catalytic shi y h ll g : _ Properties of Natural and Rare-Earth-Promoted Manga- achieve the same alloy properties. | nese Nodules. BuMines RI 8330, 1979, 7 pp. - —__ . Holman, J. L., R. L. Crosby; and L. A. Neumeier. 
1 Supervisory physical scientist, Section of Ferrous Met- Motel Poe dors anganese Copper Alloys Erepared From ONS Neo An os ?4Mondolfo, L. F. Manganese in Aluminium Alloys. The *Skillings’ Mining Review. V. 69, No. 15, Apr. 12, 1980, Manganese Centre (Neuilly sur Seine, Paris), 118 pp. 

P. 20. | ?5 Agarwal, J. C., H. E. Barner, N. Beecher, D. S. Davies, tS V. 69, No. 15, Apr. 12, 1980, p. 5. and R. N. Kust. Kennecott Process for Recovery of Copper, ——. V. 68, No. 15, Apr. 14, 1979, p. 25. | Nickel, Cobalt and Molybdenum from Ocean Nodules. _ 5Metal Bulletin (London). No. 6403, July 3, 1979, p. 21. Min. Eng., v. 31; No. 12, December 1979, pp. 1704-1707.





Mercury 

By Harold J. Drake! 

Mercury production was reported from price stabilization by curtailing production, three mines, two in Nevada and one in withholding supplies from the market, re- _ California. Increased production in 1979 stricting sales to dealers, and closely con- was due primarily to higher prices, which trolling sales agents. 
prevailed throughout. the year. Secondary Legislation and Government  Pro- production also increased in 1979. Part of grams.—GSA offered 1,000 flasks of mercu- _ the total supply was from sales by the ry for sale each month during 1979 and sold General Services Administration (GSA). 11,300 flasks. GSA obtained the mercury An overall decline in consumption was’ from other Government agencies. At year- led by reduced demand for mercury use in end, the strategic stockpile contained catalysts, paints, dental equipment, and for 194,290 flasks, which was 140,286 flasks —_ general laboratory purposes. Increased use more than the 54,004 flask goal. 7 was reported by chlorine and caustic soda In order to obtain public comment, the manufacturers. Producer, consumer, and Environmental Protection Agency (EPA) dealer stocks fell sharply. The average published in 1978 its proposed plan for monthly price rose through the first half of implementing the Toxic Substances Control 1979 but then fell off through August before Act which was passed in 1976.5 Although beginning a rise that continued throughthe mercury was not included in the initial list end of the year. The average annual flask of toxic substances, the metal was being price in New York was $281.10.2 __ evaluated by EPA to determine if there is a Imports for consumption decreased by need for its regulation. Mercury lost in past 39% from the 1978 level, to 26,448 flasks; years during chlorine manufacturing con- but imports nonetheless accounted for over tinues to find its way into rivers adjacent to 50% of U.S. mercury consumption in 1979. former production plant sites. The mercury Japan, Italy, Spain, Canada, and Mainland content found in fish in these waters greatly China were the principal sources of import- exceeded guidelines that have been estab- ed mercury. lished for edible foods by the U.S. Food and | Producers in Italy, Spain, and the Drug Administration. These guidelines re- U.S.S.R. reportedly continued to restrict sulted in the bans on fishing for food pur- sales of mercury during most of 1979; and _ poses in these areas several years ago. Italian, Yugoslavian, and Mexican pro- Information on the production, geology, ducers continued to sharply curtail or com- and ore reserves of mercury deposits in pletely shut down mercury mining oper- Oregon was developed for inclusion in the ations. Canadian mining operations, sus- Bureau of Mines Minerals Availability pended in 1975 because of low prices, did System.’ A report on the mercury deposits not reopen in 1979. An international associ- of Turkey was published.* The study details ation of mercury producers that was formed the mineralogy, geology, size, and grade of — in 1975, reportedly met intermittently dur- deposits and includes a brief history of ing 1979. The group continued to advocate Turkey’s productive mines. 

593
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Table 1.—Salient mercury statistics 

I 
| 1975 1976 1977 1978 1979 

United States: 
. - Se 

Producing mines ___—--—--------~----=---- 13 (4 5 2. 3 

Production ___.____--_---------~—--flasks__ 7,366 23,133 28,244 24,163  - 29,519 

-_. Value TTT thousands-- = $1,165. $2,806 $3,833. $3,705 . $8,299 

Exports _______-_----------------flasks__ 
339 501 852. NA + #£=-'NA 

Reexports__________--------------d0--_- 
155 “12 /101- NA °° -NA 

Imports: 
ee 

For consumption ____—_-_-----—---- _do_ __- 43,865 44,415 28,750 43,148 26,448 

General ____________----------do_-_._ 44,472 43,964 28,750 43,964. 28,819 

Stocks, Dec. 31__________-----------do_--- 25,549 31,734. 84,178 38,749 27,582 

Consumption. ________-__-----------do_--- 50,838 64,870 61,259 48,766 45,442 

w Frice: New York, average per flask ____---—------ $158.12 $121.35 $185.71 $153.32 $281.10 

oria: 

. 

Production __..._.--____---------~-flasks__ 252,829 "243,274 "199,539 183,579 192,845 

. Price: London, average per flask _____---------- $130.11 $91.97 $140.70 $131.57 $291.73 

NA Notavailable. "Revised. - | 

: | | DOMESTIC PRODUCTION 

Three mines © reported production, the able 2.—Mercury produced in the United 

Carlin gold mine and the McDermitt mercu- States © a | : 

ry mine, both in Nevada, and the Knoxville 3 —S—SESSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 
| “ss | . - ae Pro- . Value? 

mine in California. The increased output of YearandState  duemg Flasks + — (thou 

primary mercury was accounted for mainly mines - - sands) 
_e, . e - 

by the McDermitt mine. Most small mercu- TTT 

ry mines in the United States remained  cajifornia and Nevada - 2 24,168 «$3,705 
closed despite the higher prices in 1979. The — 1979 | nn 

average grade of all ore processed in 1979, California and Nevada — 329,519 — 8,209 

: including ore processed at concentrators, 1Value calculated at average New York price. 

increased from 7.2 pounds of mercury per — — a 

ton in 1978 to 7.5 pounds per ton in 1979. | Table 3 M oo treated d - | 

Production of secondary mercury & garetts produced Inthe United States 
mounted to 4,287 flasks, which was 20% YP : ed wraues 

. : ne 
above that of 1978. Most of the increase in Ore Mercury produced 

secondary production was attributed to Year treated ~ ‘Pounds 

higher mercury prices, which made it more (short Flasks __ per ton 
Hine tons) of ore 

economical to extract mercury metal from ©§_—————___________—_ 

lower-grade scrap material. Major sources 1975_________--- 16,772 6,905 6.8 

: : 1976____________ 185,108 28,042 9.5 
of secondary mercury were industrial and 1976------------ yeep oaa 8 

control instruments, batteries, sludges, and 197g8-________--_ 256,197 24,144 72 

dental amalgams. 
1979__ 241,684 29,499 7.5 

SSI 
1fxcludes mercury produced from old surface ores, 

dumps, and placers, and as a byproduct. 

Table 4.—Production of secondary 
mercury in the United States 

(Flasks) 

Industrial GSA 

Year production releases Total 

1975 _______- 7,538 500 8,038 
1976 ________ 2,843 520 3,363 
1977 ________ 5,566 1,000 6,566 
1978 _______-_ 3,560 5,702 9,262 
1979 _______-_ 4,287 11,300 15,587 
eS oe
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| CONSUMPTION AND USES | 

In 1978, the Bureau of Mines used the throughout the whole range of mercury 
Standard Industrial Classification code for applications, and redistilled mercury was 
reporting consumption data and developed used primarily in electrical apparatus, in- 7 
detailed data not previously available on dustrial and control instruments, and den- 
electrical and instrument uses. tal preparations. Secondary mercury was 

Of the mercury consumed in 1979, 82% used mainly in industrial and control in- 
was primary mercury, 15% was redistilled struments, chemicals, electrical apparatus, 
mercury, and the remainder was secondary and catalysts. | | 
mercury. Primary mercury was_ used . oo 

Table 5.—Mercury consumed in the United States, by use : 

(Flasks) oO | 
a 

Use 1975 1976 1977 1978 1979 

Agriculture!_____/_______________-~--_---------- 600 607 584 Ww Ww 
Amalgamation ___~_._______-_--~-~-~--~~--~-~----- 7 ll Ww _- ae 
Catalysts_________________-_~L_u-_------------ =. 888 ~—-—s«i21,264. 1545 OW 548 
Dental preparations ____.___________---_---------~ 2,340 1,990 1,230 512 793 
Electrical apparatus ____________~~_~---~---~--~----- 16,971 27,498 29,180 = () (7) 
Electrolytic preparation of chlorine and caustic soda __.__~—~_- 15,222 16,054 -10,744 11,166. . 12,180 
General laboratory use ___________~_-----~~-~--+_-~---~- 335 595 - 406 - 420 410 
Industrial and control instruments _________-____-----~-- 4,598 5,067 5221 #=@® °  £®& 
Paint: Mildew proofing _____________-----_---------+ 6,928 7,845 . 8365 8956 9,979 
Pharmaceuticals ___________._-_-_--~-----~-------. 445 ~ 60. WwW. ww jw . 

» Other? ______ +--+ 1,750 2,909 2,589 ?) (?) 

‘Total known uses ___.___________________---__ 50,084. 68,900 59,864 48,766 © 45,442 
Total unknown uses ______________~2__ ~~~ 804 970 ~=—-:1,895_—- a -- 

Grandtotal__________________________-____ 50,888 64,870 61,259. 48,766 + 45,442 

W Withheld to avoid disclosing company proprietary data; included in “Other.” ce | mS 
Includes fungicides and bactericides for industrial purposes. . - os 
2Due to format change, see table 6 for 1978 and 1979 data. . - oO 
3Includes mercury used for installation and expansion of chlorine and caustic soda plants. —
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Table 6.—Mercury consumed in the United States in 1978-79 a 

(Flasks) . ; 

Use Primary  Redistilled Secondary Total — 

1978 - oO 
Chemicals and allied products: . . . 

Chlorine and caustic preparation _________________ 11,166 _- WwW 11,166 
Pigments___________~—~-~__~ Le wes. _- -_- WwW 
Catalysts_____________2 Ww WwW wi. Ww 
Laboratory uses. $$$ -§ > 5 2 2 LL 153 — 259 8 420 
' Plastic materials and synthetic (processing and resins) — __— wis. _— — WwW 
Pharmaceuticals ___§_§ ~~~ LL Ww WwW -- WwW 
Paint __________ ~~ ~~ 8,956 Ww _- 8,956: 
Agricultural chemicals. __- _-§$_§_-§_-§_-§_-§_-§_-»_§_-§_ = WwW —_ __ WwW 
Chemicals and allied products, n.e.c__ ~~ _~§$ $$» » /_/ ee WwW — WwW -- WwW 

Electrical and electronic instruments: . 
Electrical lighting ~____.____~_~__~____ ~~  - 422 487 __ 909 
Wiring devices and switches __________-_-_~-_-____. 2,020 1,158 — 3,178 
Batteries __§ ___-__~_§_~_ Le 11,691 | 2,184 __ 13,825 
Other electrical and electronic equipment ___________~— ~ 41 WwW _- 41 

Instruments and related products: 
Measuring and control devices __ ________-__------- | 957 2,532 W 3,489 
Dental equipment and supplies. __.___-_____________— WwW 512 WwW 612 
Other instruments and related products _____________ Ww Ww Ww Ww. 

Other identified end uses: 
Refining lubricating oils___§_§ 9-222 _~_____-__- Ww _— -. | -W 
Other ._--_-__~___ Le WwW _- —- _W. 

Other _____________ Le 3,901 1,482 887 6,270 

Total known uses ____§____________ 39,307 8,564 895 48,766 

1979 oe . 
Chemicals and allied products: oo 

Chlorine and caustic preparation _____________-__-— 12,180 eo WwW 12,180 
Pigments _§_$____ § 5 Le WwW _- _- _ WwW 
Catalysts __._____§_____________-_- ee 548 Ww W. 548 
Laboratory uses_________-~_._-___--_-------- | 122 2t7 11 410 
Plastic materials and synthetic (processing and resins) ___ _ WwW -- WwW 
Pharmaceuticals __ 9 >_> _ ee Le __ WwW __ WwW 
Paint __-_____-____________ eee 9,979 Ww — - 9,979 
Agricultural chemicals_____9_9______.____~-_--_-~ W . _— _- ' Ww 
Chemicals and allied products, n.e.c_____~.~—~.____--._ . WwW WwW WwW WwW 

Electrical and electronic instruments: 
Electrical lighting _________-_______.________- W. ~ §11 LO 511 
Wiring devices and switches __________-__-_--___ 2,147 - 1,066 __ 3,213 
Batteries _.§_$_.§_§________________ ee 7,988 Ww Ww 7,988 
Other electrical and electronic equipment _____§_______ WwW WwW a. WwW 

Instruments and related products: — 
Measuring and contro] devices ________§____________- 751 2,852 WwW 3,603 
Dental] equipment and supplies. __-__-_.___________-— WwW 793 Ww. 793 
Other instruments and related products _____________ WwW Ww a WwW 

Other identified end uses: ; 
Refining lubricating oils___._§_._..~____________-__ ee _- a _— 
Other ___-__________ Le 7 _- __ oe 

Other _________~_ ee 3,361 1,453 1,403 6,217 

Total known uses __ ____-§ _-_--__-__-_---~_-_-~__-_- 37,076 6,952 1,414 45,442. 

W Withheld to avoid disclosing company proprietary data. .
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Figure 1.—Trends in production, consumption, and price of mercury. _ 

Table 7.—Stocks of mercury, December 31 | 

(Flasks) 
a 

Con- 
Sumer Year Producer and Total 

dealer a 

1975. 4,858 20,691 25,549 
1976. 9,494 22,240 31,734 
1977. 11,275 22,903 . 34,178 
1978. = 16,600 22,149 38,749 
1979. = 9,181 18,401 27,582 

ee
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| PRICES o , | . 

The price of primary mercury followed a put by producers in Mexico, Yugoslavia, | 
rising trend during most of 1979, and the Italy, and other countries. 

| yearend price was well above the price at 
the beginning of the year. Average monthly | | 
prices rose steadily in the first half of the Table 8.—Average monthly prices of 
year but fell off somewhat before beginning mercury at New York and pondon 4 
a gradual rise in September that continued (Per flask) 
through the rest of the year. At yearend 
1979, the New York price of mercury was 1978 : 1979 
$365 to $375 per flask compared with $175 __ New sora? New don? 
to $185 per flask in January. The average York? ndon” = York! London 
annual price in New York was $281.10 in j e614 

1979 compared with $153.32 per flask in February ~ | ater aS 30.80 300.00 a7849 

1978. The London price showed a similar arch M0) ghia alse 34h 
upward pattern during 1979. At the begin- May ____ 150.00 181.25 296.59 301.86 
ning of 1979 the London price per flask was wy ToT ot eee aoe OLR 

| $173 to $183 compared with $370 to $380 at August. —- 156.48 | 128.00 289.13 301.63 

yearend. The monthly London price per October «15000 «=«126'17«S««81500 324.46 
flask averaged $291.73 in 1979, compared November_ 155.10 187.38 328.58 333.34 
with a $131.57 average price per flask in December-_ 171.55 151.86 355.00 365.63 
1978. Higher prices in 1979 were attributed | Average 158.32 181.57 281.10 291.73 
to the reluctance of producers in Italy, “iMetals Wook NewYokSOtC=<Cs~Ss=CSs~S 

* ° : etals Week, New York. 
Spain, and the U.S.S.R. to sell m the inter- 2Metal Bulletin, London; reported in terms of US. 
national market and to the decline in out- dollars. | | 

FOREIGN TRADE | | a | 

Statistical data on exports and reexports $183,000. Yugoslavia, a major source of 
of mercury are not separately recorded, but imported mercury in past years, did not 

| they are estimated to have totaled 1,000 export mercury to the United States in 1978 
flasks valued at $281,000 in 1979. Compared and 1979. Japan, after several years of no 
wa that Onom ports tor bee a exports to the United States, sent 4,428 

ecrease o in quantity an 6 mM flasks valued at $442,000 in 1978 and 7,960 
value, to 26,448 flasks valued at $5.2 mil- flasks valued at $1 755 000 in 1979. 

lion. The average unit value for the year The U.S. rate of duty on mercury metal 
was $196.88 per flask compared with . . 

. - imports during 1979 was 12.5 cents per 
$125.68 per flask in 1978. d 9.50 flask). The d 

Mainland China, which became a signifi. Pound (or $9.50 per flask). The duty on 
cant exporter of mercury to the United Waste and scrap mercury was suspended 
States in 1976, recorded a six-fold increase until June 30, 1981. These duty rates ap- 
in shipments from 575 flasks valued at plied to imports from countries designated 
$50,000 in 1977 to 3,329 flasks valued at by the U.S. Government as “Most Favored 
$398,000 in 1978. In 1979, however, China Nation” (MFN).The statutory rate of 25 
recorded a 65% decline from the previous cents per pound (or $19 per flask) applied to 
year’s shipments, to 1,400 flasks valued at other countries.
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Table 9—U.S. imports for consumption! of mercury, by country 
eee 

| 1977 1978 | 1979 

. Country Value Value — _ Value 
Flasks (thou- — Flasks (thou- Flasks (thou- 

sands) sands) — sands) 
z ” : 

Algeria. $e 8,806 . $1,148 8,751 $1,248 100 © $34 
Australia _________~__ 469 - 38 _- _- _— — Canada___- 1,708 211 895 130 3,948 788 
China, Mainland ___________________ 575 50 3,329 398 __ __ 
Dominican Republic_________________ _- _- 200-286 611. 129 
Finland __________§_~_~__~_~_ 6 1... —L _ -— _- 
France _______________~-~_-_____ (7) 1  B 10 470 127 

_ Germany,Federal Republic of _.___.______ _- _- oe _- _— a Italy ~~ _-_---_ 671 71 5,913 757 4,429 675 
Japan_________________ _e __ 4,428 442 7,960 1,755 Mexico____________________ 4,668 486 813 70 403 60 
Netherlands___._§__-$______________ —_ —_ 369 59 25 4A Spain______ 8,790 894 13,923 1,723 8,507 ‘1,640 | 
Sweden_______- = | 25 —_ __ _— — 
Turkey _~§__~ $5 § 5 5 _— — 2,999 377 -— _— 
Yugoslavia... 2222 3,050 343 __ _- -— __ 

Total 28,750 3,263 41,698 5,240 —- 26,448 5,207 

1General Imports: 1977—general imports and imports for consumption were the same; 197 8—42,874 ($5,386,767), China, 
Mainland 4,010 flasks ($481,095), and Spain 14,423 ($1,786,774); 1979—28,818 ($5,659,206), China, Mainland 1,400 
($182,674), Italy 5,369 ($926,522), Japan 8,611 ($1,919,543), and Spain 8,356 ($1,621,083). | BO 

Less than 1/2 unit. oe 

: | | WORLD REVIEW oe : 

Decreasing world demand, large invento- retort. — 
ries throughout much of the world, and low Italy.—Mining operations, which were 
prices caused many large producers to re- _ suspended in 1977 as Societa Mercurifera | 
main closed and others to operate at reduc- Monte Amiata reorganized its mining activ- 
ed levels during 1978 and 1979. The interna- ities, continued to be suspended in 1979. 
tional association of mercury producers, Sales of mercury reportedly were reduced | 
generally referred to as ‘“‘Assimer”’, met because of low prices. 
periodically to review the mercury market Spain.—Minas de Almaden Arrayanes, 
situation. There were reports that the or- the largest producer, continued to sell at a | 
ganization planned to try to bolster prices reduced level because of low prices. Also, 

| and to provide for more orderly marketing the company set base prices for its mercury 
procedures. that were good only for 48 hours and limited 
Canada.—Canadian mining operations, these prices to no more than 1 month 

which were suspended because of low prices ahead. ee 
in 1975, did not reopen in 1978 or 1979. U.S.S.R.—Because of low prices, Soviet 
Exports of mercury from stocks continued suppliers reportedly continued to be inac- 
in these 2 years. tive in the international market in 1978 and 

China, Mainland.—Sales in international 1979. 
markets were reduced in both years because Yugoslavia.—Production of mercury was 
of low price and weak demand. not reported in 1978 and 1979, and, if any 
Dominican Republic.—Mercury occursin did occur it is believed to have been very 

the gold-silver ore of the Pueblo Viejo gold small. Yugoslavia’s Idria mine, the coun- 
mine on the island of Hispafiola and is_ try’s principal producer, was closed early in 
recovered by treating the doré precipitate 1977 due to low prices and declining grade 
from the mine’s cyanide plant in a 12-tube of ore.
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Table 10.—Mercury: World production, by country 

(Flasks) | 
a 

Country 1976 1977 1978" 1979° 
a 

Algeria _.______-___------------------------- 30,915 30,429 30,608  —-30,000 
Australia ____________--_-__--_--------------- 4 1 ©2 2 

- Chile-__ eee ------- 13 20 __ _ 
China, Mainland. ________-.--_.-----~-------—---—--- 26,000 20,000 20,000 20,000 

Czechoslovakia.___________-_-------__---------- 6 200 T5950 6,370 6,300 
Dominican Republic __.____-__----1---~-~---------- _- 495 500 500 

Finland _____-§______~_____-~--~--------------- 383 630 1,145 1,200 

Germany, Federal Republic of. _______.__.~----------- 3,191 2,872 2,437 2,500 

Italy nee 22,278 406 87 __ 
Mexico____.__._____-~___ ~~~ ee 15,026 9,660 2,205 2,000 

Spain ____.___~___---+-_-~~----+-------------- F42,729 35,013 31,039 35,000 
Turkey ___.___-___~----~----~---------------- 4,899 4,686 5,020 5,000 

U.S.S.R° ___ _ ee + 56,000 58,000 60,000 61,000 

United States_.__._. _-________ ee 23,133 28,244 24,189 29,343: . 

Yugoslavia ____._________-----~---~-----~--------- 12,503 3,133 __ __ 

Total __-_-_ _-§_-_- ee 7243,274 199,539 183,597 192,845 

| Estimate. Preliminary. “Revised. 

| | TECHNOLOGY | 

A method was developed to remove mer-_ only one-third as much electricity. slope y | y 
cury from gases driven off sulfide ores ——————_— | | 

during metallurgical operations.’ Sulfur ‘Physical scientist, Section of Nonferrous Metals. 

dioxide contained in gases developed during Flask as used throughout this chapter refers to the 76- 
: = . pound flask. 

| metallurgical operations is generally used Environmental Protection Agency. Toxic Substances. 

| to produce sulfuric acid, and the mercury in Federal Register, v. 48, No. 208, Oct. 26, 1978, pp. 50140. 

the sulfur dioxide tends to concentrate in re Chemical | Week. Mercury: and ppt Plague Rivers in 

the acid if not removed. o States. V. 123, No. 2, Dec. 20, 1978, pp. 1O-19. 
De ‘ not re fa) 5Brooks, H. C. Mercury Deposits of Oregon, Final Report 

evelopment of a new mercury vapor arc to U.S. Bureau of Mines. October 1978, 44 pp. 
lamp for use as a household light bulb Tei, M. and. E. i Bailey. Mercury Deposits of 

: : . rkey. US. . Survey Bull. , , 80 pp. 

continued by industry.° It was estimated 7Kuivala, A., and J. Poijarvi. Sulphuric Acid Washing 

that the new bulbs will last 5,000 hours, Removes Mercury From Roaster Gases. Eng. and Min. J., 
: : Vv. , No. 10, r , pp. 81-84. 

compared with 1,000 hours for ordinary “agusiness Week. From GE a $10 Bulb That Saves 
incandescent bulbs, and that they will use Money. June 25, 1979, pp. 35-36.
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| By Alvin B. Zlobik* 

Sheet mica production was limited to a mica decreased 10% to 9,200 tons in 1978, 
small quantity of handpicked, low-quality but increased 26% to 11,600 tons in 1979. 
muscovite from North Carolina. Domestic Imports of all forms of mica increased 86% 
scrap and flake mica production in 1978 to 7,200 tons in 1978 and increased again to 
increased 8% over that in 1977 while pro- 10,300 tons in 1979. 
duction in 1979 decreased 4% from that in Legislation and Government  Pro- 

1978. Sales of ground mica during the 1978- grams.—The total government stockpile in- 
79 period remained near the 1977 level of ventory of natural sheet mica was reduced 
122,000 tons.? to 30.1 million pounds by December 31, | 

Fabrication of mica block decreased 46% 1979. Sales of sheet mica by the General 
in 1978 but increased 16% in 1979. Fabrica- Service Administration (GSA) during 1978- | 

| tion of mica film decreased 11% and 38% in 19 totaled 1,688,000 pounds; this included | 

1978 and 1979, respectively. Consumption of 1,139,000 pounds of muscovite splittings and 
mica splittings increased 34% to 5.5 million. 549,000 pounds of phlogopite splittings. 
pounds in 1978 but decreased 12% to 4.9 There were no sales of block or film mica in 
million pounds in 1979. | 1978 or 1979. | 

Exports of all forms of unmanufactured | 

Table 1.—Salient mica statistics 

1975 1976 1977 1978 1979 

United States: 
Production (sold or used by producing companies): 

Sheet mica_______._. ~~ thousand pounds__ 5 5 1 (2) 1 
Value _________________~_-~ thousands__ $3 $3 (#) 4 ) 

Scrap and flake mica? _____ thousand short tons__ 132 123 129 .. 139 134 
Value?_______2___________ _ thousands__ $5,205 $5,667 $7,039 $7,916 $7,708 

Ground mica? __________ thousand short tons__ 112 115 122 124 122 
Value?___________________ _thousands__ $9,366 $10,207 $11,906 $12,979 $14,522 

Consumption: 
Block ___________._.___ thousand pounds_ _ 616 524 439 239 277 

Value ______________._____thousands__ $1,581 $1,369 $952 $1,328 $1,841 
Film_______._.._...___.~ thousand pounds__ 7 10 9 8 5 

Value ____________________ thousands_ _ $27 $44 $38 $34 $25 
Splittings._.________.___~ thousand pounds_ _ 4,746 5,025 4,144 5,537 4,877 

Value __________________-— thousands_ _ $2,634 $3,226 $2,718 $3,031 $3,248 
Exports _______.____. ~~ thousand short tons__ 6 8 10 9 12 
Imports _______-__--_-_-__-._--_~ ~_do____ 8 5 4 7 10 

World production _________.-— — — thousand pounds__ "447,871 "465,281 "490,184 «=—-5584,058 +=» 27,7738 

Revised. 
1Less than 1/2 unit. 
2Data have been revised to exclude low-quality sericite. 
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~-* 'Pable 2.—Stockpile status, December 31, 1979! a 
a oo | (Thousand pounds) — | . | | 

ma . Total § Available 
a Lough ts a Material Goal - Taven- diel as s5) 

oO Stockpile grade: . - Loe Re ae . . so 

Block: . a . - > 
| _ Muscovite, Stained and better...» __. «6,188- 4,997 _- _ 

” Phiogopite ~~~ 2 LLL 206 17 _- -- 
- . Film: Muscovite, Ist and 2d qualities___§_§__§=§_~§_§_-§_§_9 90 - 1,270 — 

. Splittings: . a 
. = “Muscovite.__..._---_-- ee 12,631 20,934 1,913 1,139 
. .Phlogopite __.______-----__-~_--_-~---------- 9382 2,878 1,413 549 

fn addition to the data shown, the stockpile contains the following: Material with goals (nonstockpile grade) includes 
207,000 pounds muscovite block, Stained and better; 640 pounds muscovite film, Ist and 2d qualities; and 114,000 pounds 
phlogopite block. Other material, without goals, includes 178,000 pounds muscovite block, Stained or lower and 5,400 
pounds muscovite film, 3d quality. . re oe - 

| 7 - DOMESTIC PRODUCTION | 7 7 

_ Sheet Mica.—During the 1978-79 period, over that in 1978. In both 1978 and 1979, 
an estimated 1,500 pounds of low-quality dry-ground mica constituted 89% and wet- 
and low-grade sheet muscovite was pro- ground mica accounted for 11% of total | 

_ duced and sold locally in ‘the Spruce Pine, ‘ground mica production. ‘. ae 
N.C., area. This mica was handpicked as a As of December 31, 1977, Thompson, 

| byproduct during feldspar mining oper- Weinman and Co., Cartersville, Ga., ceased 
. ations. eS mining and grinding operations of scrap | 

Scrap and Flake Mica.—U/S. production mica. Depletion of the ore deposit was cited 
of scrap (flake) mica’ in 1978 totaled 139,000 as the reason for discontinuing the oper- 
tons valued at $7.9 million. Production in ation. ce : 
1979 was 134,000 tons valued at $7.7 million. | In May 1979, the U.S. Gypsum Co., Chica- 
North Carolina continued to lead the Na- — go, IIl.; purchased Diamond Mica Company, 

| tion in production accounting for 89,000. Spruce Pine, N.C., a leading producer of 
tons in 1978 and 84,000: tons in 1979. Re- dry- and wet- ground mica. | 
maining production came from Alabama, GMS/Tanner Companies announced 

_ Connecticut, Georgia, New Mexico, Penn- plans to open a major mica deposit in 
sylvania, South Carolina, and South Dako- Arizona. The mica was to be ground by 
ta. The majority of production was obtained MAJAC mill and used initially in the joint 
by flotation of kaolin, feldspar, and mica cement industry.‘ | | 
ores. During 1979, thirteen companies operated 

Leading producers of scrap (flake) mica 15 plants for ground scrap (flake) mica 
during the 1978-79 period were Harris Min- including high-quality sericite; of these, 
ing Co., Spruce Pine, N.C.; Mineral Industri- nine produced dry-ground, two produced 
al Commodities of America, Inc. (M.LC.A.),, wet-ground, and two produced both wet- 
Santa Fe, N. Mex.; Kings Mountain Mica and dry-ground material. Leading ground 
Co., Kings Mountain, N.C.; Mineral Mining mica producers were Deneen Mica Compa- 
Corporation, Kershaw, S.C.; and Deneen ny, Micaville, N.C; Harris Mining Co., 
Mica Company, Micaville, N.C. _ ‘Spruce Pine, N.C.; Mineral Industrial Com- 

Low-quality sericite production, used pri- modities of America, Inc. (M_I.C.A.), Santa 
marily in brick manufacturing, totaled Fe, N. Mex.; Kings Mountain Mica Co., 
43,000 tons in 1978 and 41,000 tons in 1979; Kings Mountain, N.C.; and Diamond Mica 
value was $119,000 and $107,000, respective- Co., Spruce Pine, N.C. | 
ly. . | In 1978, low-quality ground sericite pro- 

_ Ground Mica.—Production (sold or used) duction, used principally in brick manu- 
of ground mica showed little variation in facturing, totaled 40,000 tons and was val- 
quantity during the 1978-79 period. Value of ued at $164,000. Production of this material 
ground mica in 1978 increased 9% above remained the same in 1979; however, its 
that in 1977 and, in 1979, increased 12% value increased 9% to $179,000.
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Table 3.—Mica sold or used by producers in the United States 

Sheet mica 

OO Uncut mica larger - 
Uncut punch and than punch and Total sheet mica Scrap and flake mica’? 

circie . 

YearandState  —-” SS ~Quantiy 

Quantity value Quantity ee Quantity aplue (thou- qalue 

sand | “ds) sand 4s)° sand ase . Shor rt (tk ds) 
pounds)  S2nds) pounds)® 54? ) pounds)® 4” s) tons) —8en 

1975_-----_-____- _- _- 5 $3 5 $3 182. $5,205 
1976. __ __ 5 3 5 3 123 5,667 
1977_--- eee _- 1 @) 1 @) 129 7,039 

1978 | : : 
North Carolina ____ Bo (3) — #) @) - (3) 89 5,679 
Other States* _____ _- LL __ __ __ _ 50 2,238 

Total _________ __ __ (3) () @) 2) 139 7,917 

1979 - | a 
North Carolina ___— __ __ 1 (°) 1 (3) 84 5,847 
Other States* _____ _- _- _ __ __ — 50 1,861 

Total __ _ 1 @) 1 @) 134 7,708 

€Estimate. . . 
lIncludes finely divided mica recovered from mica and high-quality sericite schist, and mica that is a byproduct of 

feldspar, kaolin, and lithium beneficiation. a 
2Data have been revised to exclude low-quality sericite. , . 

. 3Less than 1/2 unit. 7 , ; 
_ “Includes Alabama, Connecticut, Georgia, New Mexico, Pennsylvania, South Carolina, and South Dakota. 

Table 4.—Ground mica sold or used by producers in the United States, by method of 
. grinding’? : 

. (Thousand short tons and thousand dollars) 7 o a 

. oO y ) Dry-ground Wet-ground — Total 
ear a 

. ' | . Quantity Value Quantity Value Quantity Value 

1975 _-_ 101 6,587 11 2,829 112 9,366 
1976 __-§___ 1022 7,100 18 3107 | 115 10,207 
1977 _ 6 107 —- 8,238 15 3,673 122 11,906 
1978 _ 110 . 9,039 14 3,940 124 12,979 
1979___ 108 10,193 14 4,329 122 14,522 

1Domestic and some imported scrap. 
2Data have been revised to exclude low-quality sericite. . 
3Data may not add to totals shown because of independent rounding. 

CONSUMPTION AND USES | 

| Sheet Mica.—Consumption of muscovite maining fabricated block was used in capac- 
block (ruby and nonruby) in 1978 totaled itors and other uses (27% and 34%) and in 
217,500 pounds, a decrease of 47% from that gage glass and diaphragms (8% and 2%). 
in 1977. However, in 1979, consumption of During the 1978-79 period, Stained-quality 
this same material increased 22% over the muscovite block was in greatest demand 
1978 total. The increase in 1979 consump- and accounted for about 70% of consump- 

: tion took place mainly in larger sizes, tion, followed by Lower than Stained, about 
grades 5 1/2 and larger.’ Consumption of 27% and Good Stained or better 2% to 3%. 
grade 6 and smaller decreased 21% from During 1978 and 1979, consumption of No. 4 
the total in 1978; this reflected the continu- grade and larger accounted for 18% and 
ing movement of smaller grade fabrication 16%, respectively; No. 5, 17% and 16%; No. 
overseas. 5 1/2, 4% and 25%; No. 6, 58% and 31%; 

In 1978 and 1979, vacuum tubes account- and smaller than No. 6, 8% and 12%. 
ed for 70% and 64%, respectively, of the Mica film consumption in 1978 decreased 
total muscovite block fabricated. The re- 16% from that in 1977 to 7,800 pounds and



604 | MINERALS YEARBOOK, 1978-79 

decreased further in 1979 to 4,900. These material. a 
decreases could be attributed to increased Built-up Mica.—This mica-base product 
fabrication overseas, and substitution of was made by mechanical or hand setting of 

other materials. First-quality film compris- overlapping splittings and alternate layers 
ed about 40% of the total amount fabricat- of binders and splittings. The primary use 
ed; second-quality accounted for 38% and was as electrical insulating material. Pri- 
49% fabricated in 1978 and 1979, respective- mary built-up mica products include mold- 
ly. Sd ing plate, segment plate, heater plate, flexi- 

Muscovite block and film was consumed ble (cold) plate, and tape. Data pertaining to 
| by nine companies in seven States. There these end uses are shown in table 8. 

were two consuming plants in North Caroli- Reconstituted Mica (Mica Paper).—In 
na and in Massachusetts with one each in 1978 and 1979, six companies consumed 7.1 
New Jersey, New York, Ohio, Pennsylva- and 6.4 million pounds, respectively, of 

nia, and Virginia. New York, Pennsylvania, scrap mica to produce 4.6 and 4.2 million 
and Virginia combined consumed 83% of pounds, respectively, of mica paper. The 
the total block and film used for fabrication principal sources of scrap mica. were India 
in 1978 and 82% in 1979. and Brazil. Primary end uses for mica paper 

Phlogopite block fabrication totaled were the same as those for built-up mica. | 
21,300 and 11,800 pounds in 1978 and 1979, Manufacturing companies were General 

respectively, compared with 26,100 pounds Electric Co., Schenectady, N.Y.; U.S. Sami- 

in 1977. The primary reason for the de- ca Corp., Rutland, Vt.; Kirkwood-Acim 

creases was difficulty in obtaining raw ma- Corp., Hempstead, N.Y.; Essex Group, 
terial. In both years phlogopite was con- United Technologies Corp., New Market, 
sumed by 6 companies in 5 States. N.H.; Corona Film Inc., West Townsend, 
Consumption of mica splitting in 1978 Mass.; and Proctor-Silex SCM Corp., Mount 

totaled 5.5 million pounds, an increase of Airy, N.C. © | | | 
34% over that in 1977. Consumption | Ground Mica.—Ground mica sold or used 
decreased in 1979 to 4.9 million pounds. For in 1978 and 1979 totaled 124,000 and 122,000 

1978 and 1979, muscovite splittings, mainly tons, respectively, showing little change 

_ from India, represented 97% of total con- from that in 1977. The principal end uses in 
sumption; the remainder was phlogopite 1979 were joint cement (52%), paint (16%), 
splittings from Madagascar. No significant and rubber (3%). Miscellaneous end uses, 
changes in phlogopite splitting consumption including ground mica used inoil well 
occurred in 1978-79. During 1979, splittings drilling muds and roofing, comprised the 
were fabricated into various built-up mica remaining 29%. | 
products by 11 companies operating 12 Consumption of low-quality ground seri- 
plants in 9 States. _ | cite, used principally in brick manufactur- 
The large increase in phlogopite split- ing, totaled about 40,000 tons in 1978 and 

tings value from 1978 to 1979 shown in table 1979. The bulk of this sericite, used as a 
7 was caused by addition of a company to coloring agent and as filler in brick, was 
the survey and to increased prices for raw produced in South Carolina.
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Table 7.—Consumption and stocks of mica splittings in the United States, by source. 
SO (Thousand pounds and thousand dollars) 7 _ | . 

| 3 India — Madagascar Total? —. 

oe | Quantity Value Quantity Value Quantity Value 

Consumption: . . . : 
1975 ~~~ Le 4,625 2,529: 120 104 4,746 2,634 
1976 ~-_ eee Ls«4, 908 3,084. | 122 - 142 5,025 3,226 
77 ~- ~~~ eee tsi83,979 «2525 ~ 165 - 193 _ 4,144 2,718 
1978 ~-______ 5,371 2,837 166 =: -194 . §,587 3,031 
1979 ~~~ LL 4,714 —° 2,745 163° «508 4,877 3,248 

Stocks on Dec. 31: . oo . * 
1975 ~~ 3,465 =. NA — 44 .NA 3,510 NA 
1976 ~_-_ Le t_tiwsCé83166 - NA 124 . NA . 3,290 NA 
1977 ~~ LC 3,130 NA . 68 NA 3,198 NA 
1978 ~_-_-__ = 2,695 - NA. 76 NA - 2,771 NA 
1979 ~_-_-_ 2,331 NA 110 © NA 2,441 NA 

NA Not available. OO 7 OS a 
1Data may not add to totals. shown because of independent rounding. . to oF 

Table 8.—Built-up mica? sold or used in the United States, by product | . 
| (Thousand pounds and thousand dollars) I 

ae . » TT > 1978 |. 1979 

’ Quantity Value. © Quantity Value. Quantity Value 

Molding plate. ____________ - 1,227 2,751. 1,439 8,062 1,549 © 3,951 
Segment plate____________~_ 2) 1408 3,787  °1,558.-- 3,892. 1,558. 4,423 
Heater plate_________._- 12 LL 172 249. ~ 165°. * 329 - 168 485 
Flexible (cold)_ ---. _-_/___._-_._____=_ 617 « 1,804. 577 © 1,914 634 2,276 
Tape __-___________-- 775 «+ 3,414 878 3,018 744 © 2,721 
Other_______.~_____ Le 346 - 1,246 324 1,301 402 . 1,801 

Total?________-s---------_ ° : 4,545 18,251 4,941 —s«18,516 5,055 «15,657 

1Consists of alternate layers of binder and irregularly arranged and partly overlapped splittings. FO 
2Data may not add to totals shown because of independent rounding. a Oo - 3 a 

Table 9.—Ground mica sold or used by producers in the United States, by end use _ | 
(Thousand short tons and thousand dollars) SO ae . 

~ 2 

oe 1977 . - 1978 © 1979 

-” Use ; Quan- Nhets: Quan- Quan- . : | : tity Value tity Value tity - Value 
RE 

SSS ; : : : \ : : : 
Roofing _________ 2 ~~~ 3 ~~ 200 7 ' 635 Ww. -W 
Rubber ____________ 5 1,202 4 1,044 4. 1,177 
Paint ___~____ ~~~ ee 25 | 2,703 21 2,367 19 2,233 
Joint cement_______ ~~ 57 4,481 58 4,898 ' «63 6,315 
Other uses’_________ 32 3,320 34 4,034 36 4,796 

Total?___ 2 122 11,906 124 12,979 122. 14,522 
Brick and other?__§__-§$ _>_=_~__~_§_~$________ 41 291 40 164 ~ 40 179 

eee 

W Withheld to avoid disclosing company proprietary data; included with “Other uses.” . mT 
'Includes mica used for agricultural products, molded electric insulation, plastics, welding rods, well drilling, textile 

and decorative coating, wallpaper, and uses indicated by symbol W. . 
Data may not add to totals shown because of independent rounding. 
SLow-quality sericite. . . . oe
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| STOCKS 

Reported yearend consumer stocks of was block. Only a small quantity of film was 

sheet mica were 3.1 million pounds in 1978 _ reported in stock in 1978 and 1979. | 

and 2.8 million pounds in 1979. Splittings Producer stocks of ground mica at year- | 

comprised 90% and 87% of the totals in end 1978 and 1979 were small because of 

1978 and 1979, respectively; the remainder good demand for the product. 

| PRICES | : | 

The average reported values of muscovite Low-grade, unground sericite, primarily 

sheet mica in 1979, based on consumption from South Carolina, averaged $2.75 per ton 

data, were as follows: block, $6.47 per in 1978 and $2.61 per ton in 1979. 

pound; film, $5.21 per pound; and splittings, The average of reported prices for ground 
$0.58 per pound. The average values of mica in 1978 and 1979 are shown in table 10. 7 

phlogopite sheet mica for 1979 were $6.36 : 

per pound for block and $3.09 per pound for Table 10.—Averages of reported prices for 

splittings. Compared with 1978 average re- dry- and wet-ground mica sold or used by 

ported values, muscovite block increased U.S. producers in 1978 and 1979 

11%, muscovite film increased 19%, and (Dollars per short ton) 

muscovite splittings increased 9%. Com- ~~~ ~~ ~~—~——«S41978~—~S«S:TD 

pared with 1978 phlogopite sheet mica vale 7 ———TTTCO 

ues, block increased 134% in 1979 while Dey sound 222222222 TTT TT oer 3 

splittings increased 164%. _ End uses: o1 w 

The average value of scrap (flake) mica, Rubber 222 261 294 

including high-quality sericite, was $57.52 Juint conlent 2222222 ie ie 

per ton in 1979, with no significant change Other uses?___-________- 119 133 

from that in 1978. The average value per W Withheld to avoid disclosing company proprietary 

ton for North Carolina scrap (flake) mica, data; included in “Other uses.” | 

predominantly a flotation product, was Includes mice, wed, lo sere swell deine 
$64.00 in 1978 and $66.00 in 1979. textile and decorative coatings, wallpaper, and other uses. 

FOREIGN TRADE 

Exports of unmanufactured mica are leading country of destination in 1978 and 

placed in one category which includes block, 1979 with 2,900 tons valued at $500,000 and 

film, splittings, and waste; sometimes, 2,600 tons valued at $463,000, respectively. 

ground mica exports are also placed in this Imports of all classes of mica increased 

category. Exports of mica in this category 86% to 14.5 million pounds in 1978, mainly 

totaled 3,400 tons valued at $2.0 million in because of a substantial increase in mica 

1978, and 5,800 tons valued at $1.7 million splittings imports and large shipments of 

in 1979. In 1978, Japan was the leading ground mica from Canada. Imports of all 

country of destination with 750 tons valued classes of mica in 1979 rose 42% to 20.6 

at $691,000. In 1979, the United Kingdom million pounds. The principal cause for this 

was the primary country of destination large increase was the more than doubling 

accounting for 2,000 tons valued at of ground mica imports from Canada, from 

$577,000. about 1,700 tons ($264,000) in 1978 to about 

Exports listed as ground mica totaled 4,500 tons ($742,000) in 1979. 

5,800 tons valued at $1.2 million in 1978; Tables 11 thru 13 list U.S. mica imports, 

exports in 1979 remained at 5,800 tons but exports and value. 

were valued at $1.4 million. Canada was the
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Table 11.—U.S. exports of mica and manufactures of mica in 1978 and 1979, by country 

Mica, unmanufactured, including Mica, ground or pulverized Mica, out, or 

block, film, splittings, and waste ’ built-up mica 

Destination Quantity Value . Quantity Value Value 
(short tons) (thousands) (short tons) (thousands) (thousands) 

1978 1979 1978 1979 1978 1979 1978 1979 1978 1979 

Argentina_ ____ 6 204 $22 $58 1 _- $1 _- $23 $25 
Australia _____ 65 200 26 56 22 13 15 $7 15 105 
Bahamas _____ — __ __ — _- __ _- 34 52 
Brazil ~~ ____ 50 16 14 4 3 1 1 | 514 407 
Canada ______ 384 561 108 159 2,908 2,582 501 463 1,758 = 2,254 
Chile________ 40 — 9 — 6 27 1 5 3 11 
Colombia _____ _ 4 3 1 -1 33 82 12 34 6 13 . 
Egypt _.____- 21 119 12 45 99 107 20 21 —_ —— 
El] Salvador _ _ _ — 60 —_ 18 oe 4 _- 1 ~— _— 9 
France_______ 8 160 23 46 3338 460 87 104 22 4 
Germany, Federal 

Republic of _ _ — 73 248 60 + 3=—78 240 259 50 71 154 341 
Guatemala ____ -- 8 -- 3 38 30 29 22 2 _— 
Haiti________ 5 _- 4 __ _~ _- _— _- 4 112 
Honduras__-.— 7 - 5 2 1 28 25 3 3 4 3 
Hong Kong _ _ _ - _- 12 _- 3 _- 9 — 2 244 64 
Hungary ~___~_ 39 _- 196 _- a _- —— _- _- -- 
Israe] ______~ 54 _— 17 _— 44 _- 9 _- 1 6 
Italy _._.____- 73 77 37 25 215 268 4% . 7 111 265 
Japan ______-~ 746 764 691 216 169 374 84 165 493 247 
Korea, Republic of . 16 168 11 48 108 TT 28 3 ne 1 
Mexico___.___ | 26 28 11 8 724 574 62 118 359 =—s- 338 
Netherlands __ _ 1 —- 9 _- 131 ' 188 32 52 10 13 
Netherland Antil- . oo 

les _._____- _- _- _— _- — _- _~ —_ 36 5 
Nicaragua _~___ 48 _- 14 _— _— _- _- _— _- — 
Nigeria __——_— 27 40 9 15 _— —_ ee __ — _- 
Norway _____~ a. 4 oe 1 60 60 7 8 2 10 
Peru _______- —_ 190 _- 66 14 35 5 15 13 1 
Poland_ _ ~~~ 194 -- 55 ame lee = ae _- _~— _— 
Portugal____—~ _- _— _- _- —_ _- _- _~ 35 22 
Qatar ______- _- 23 _- 9 60 —_ 21 _- _— -- 
Saudi Arabia _ _ _ 20 _- 8 _- 95 — 16 _- 85 14 

. Singapore ___ — 49 24 17 7 13 ‘19 5 6 11 16 
South Africa, . 

Republic of _ _ — 1 _- 1 __ 1 _- 1 _- 66 116 
Spain _______ 427 558 183 158 22 37 6 10 151 153 
Taiwan ______ 125 62 36 18 2 3 2 1 AT 119 
Trinidad_____~_ 43 5 10 1 42 _- 31 _- 2 _~ 
United Kingdom _ 427 2,035 315 577 28 57 19 32 252 306 
Venezuela_ ____ 283 71 107 26 267 378 68 83 72 101 
Other ______-_ 92 242 25 49 138 191 40 78 108 91 

Total ___ 3,414 5,827 2,051 1,673 5,848 5,846 1,204 1,374 4,697 5,224
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Table 12.—U.S. imports for consumption of mica, -by.kind and country. for 1978 and. 1979° 

ce . oo _ Waste and scrap ; ] - — | oe Other _ 

Year Phlogopite - Other — Block mica Muscovite Other, n.e.c. 

| andcountry Quantity (ale Quantity epee Quantity — toe Quantity cae Quantity nae 
re (pounds). sands) — (pounds) * gands) (pounds) sands) (pounds) sands) (pounds) . sands) 

1976_________-. 2,886 “$8 4,209,798 $202-«-847,828 $675 «= 3,440 «$32 «1,808,425 $234 
1977 _2 2,600. . 1 2,845,678 111 463,879 ..658 8,819 31 1,706,689. 304 

1978: —— - - a ai 
_ Belgium____ = _- nk re a. ee) 4,409... A) _. _- 
Brazil _______ lL 7 LS 212,000 10 166,834’ - 241 1,782,090 251 —_ --. 
Canada _______ —_ — _- _- _ 790 2. 15,882 4 — Le 

. Germany, Federal . a Oe ee 
"* Republic of_ — __ __ _. 989,116 46 176 | _— ee 

’ India. ________ __ —_ 69,861 3 66,909 332 2,770,035 8738 
. dapan ________ __ __ oe -—- _- _.. 160,936 8 BO 
“Madagascar ____ a __ _- _~ 18,558 27 . 33,070 28 er 

_ Tanzania __._—_ — __ _- -~ °° 162 2° «+ 2,156 35: ee 
United Kingdom-- _- __ So — — _.. 2,814 71 ee 

; Total ___ . — _. 1,220,977 59-247 5929 605 4,771,392 1700 ee 

~ Belgium—--- = a ee _-. me Lk 55,115 3 
* Brazil ~~-= ~~ ___ a ~~ __ | °181,424 ““~ 318 ow.  . 1,055,818 302 

Canada ______~— __ _— ao _~ _— __ __ __ 41,356 5 
Germany, Federal ' . 

_.. Republic of. _ —_ _- _- _— -~ - _- __.. _- _~ 39,462 9 
India. ________ — _. 176,368 9 - 54,325 400 — _. 4,888,995 - © 431 
Madagascar ___ _ _— ae Le _. 17,264 18 __ _. 238,760. .-° 58 
Sri Lanka__ ____ _- ee fe a. __ _— __ a2 44,112: 4 

» Tanzania ___——_ _—_ _— oe _— . 467 16 __ __ 1178-8 
United Kingdom_ _ _- _- _- -- - _- a -- -— 1,092. 26 

; Total __~— — _. 176,368 9 2483480 752 . — — 6,365,888 - 846 

a oe . Cutor stamped. _ - 

| oes Not cut or stamped Not over 0.006 inch Over 0.006 inch 
Splittings not over 0.006 inch in thickness in thickness 

ee er ee (pounds) sands) (pounds) sands) (pounds) sands) (pounds) _ san ds) 

197%6_____...___. 1710973 561. 100 1. .° 74418. - 789. 107,799 238 
1977_. ~~ 2,140,733. 683 1,457 . 9 - . 81,525 1,170. 76,955, 311 

1978: — —— —. 

Canada________ __ _- __ __ __ __ 4,065 24 
Germany, Federal 

Republic of ____— — _— — __ 2,855 6 400 2 
Haiti _________ —_ _- _- — 1,337 20 __ —_ 
India ________- 3,742,562 1,189 __ __ 90,614 1,323 67,731 310 
Italy _________ __ __ (?) (?) __ __ __ __ 
Japan_________ 611 1 _- __ __ = 320 3 
Korea, Republic of _ -- _- _- _— 13 1 _— _- 
Laos_________- —_ _- _- _- 4 2 __ — 
Madagascar ____ — 24,264 18 _- — _- _— — _- 
Pakistan ______— 62,500 20 — _— __ __ __ _— 
Spain ___-_____~ _- _- — _- —- | _- 252 1 
Taiwan ________ _- _- a _- 68 2 __ _— 
United Kingdom __ 6,000 26 _- _- 1,685 82 4 (7) 

Total ____ 3,835,937 1,254 _- — 96,576 1,436 72,772 340 

1979: 
Canada________ _- _- _- __ 470 5 3,172 21 
France ________ 23,038 21 — __ 5 1 _ — 
Germany, Federal 

Republic of _ ___ _- _- _- __ 10 4 400 2 
Gibraltar. ______ _— _- -- _— 216 9 _— _- 
Haiti ___-______ __ _- _- _- 222 3 —_ __ 
Hong Kong ____- __ _- — _- 1,451 8 826 4 
India _________-_ 433,788,591 31,336 3921 32 92,297 953 104,668 376 
Japan_________ __ __ _- __ 10 (4) 449 2 
Korea, Republic of — __ —_ __ _— 395 10 67 (3) 
Madagascar ____ _ 166,226 163 -- _- _- a _- _- 
Mexico ________— __ _- _- _- —_ __ 53 1 
Netherlands _ _ _ _ — __ __ __ __ _ __ 13 2 
Pakistan _______ 44,250 15 —_ _- — __ __ _- 
Taiwan________ __ _- —_ _- 48 2 __ _- 
United Kingdom _ _ 5,100 12 _- _- 1,593 52 77 8 

Total ____ 3,977,205 1,547 921 2 96,717 1,047 109,725 416 

See footnotes at end of table. ,
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Table 12.—U.S. imports for consumption of mica, by kind and country for 1978 and 1979 
| —Continued | | | 

i 

_ Mica plates and : oS _ Ground or . Articles not especially 
Year - built-up mica - . pulverized provided for of mica ~ 

_ and country Val Quantit Value "Value _ 
Quantity (thou- (short y (thou- . Quantity ~ (thou- 

| (pounds) sands) tons) sands) ._—=«‘Poumnds) sands) 

1976. 848,758 1,276 278 48 39,344 285 
1977___---~----- 645,359 . 1,045 146 29 . 23,370 126 

1978: | | 
Belgium ______~_ 584,723 847 —_ —_ _- —. 
Canada_______~_ 3,421 21 1,704 248 4,823 31 
France ____~--~~ _ 24,728 6 21 9 —_ oe 
Germany, Federal . 

Republic of _ ~~ — 34,436 99 ) 2 23 2 
India _____---- 133,939 284 -- —_— 3,742 29 
Japan. ___-—--~ 1,672 23 _— _— 14 . 2 
Mexico ___--~-~~-~ . -- _- em -- 10 1 
Netherlands _ ~~ _ — —_ _- _— -- 203 13 

- United Kingdom ~__ 1,977 | 8B. 4 154 5 

‘Total —__- 790,896 1,287 1,728 263 8,969 83 

1979: . , 
Austria__.._——- __ —_ “ae _— 240 ) 
Belgium. ___ ___~— 357,367 744 _— _- oe a 
Canada. ._____— 4,550 37 4,264 . 569 4,251 33 . 
France _=___—_~ _ 2,596 6 20 . 23 —- __ 
Germany, Federal - 

Republic of _ __— 8,083 42 5 2 26 2 
Hong Kong ~~~ 1,366 9 _— _- 988 - 3 
India _.. -_____ 142,273 285 Le Oe 3,997 37 
Israel 5 -— _—— oe -— 63 (4) 

Japan________— 33,738 173 18 - 17 1,237 4 
Netherlands _ _ — _ — _- _- _- _- 236 40 
United Kingdom __ 2,715 10 _ 226 132 75 3 
Singapore _______ 837 TO ~- 7 _- _- — 
Switzerland _____ 5,482 31 __ __ 4 (?) 

Total (558,957 1344 4,588. 148 10,901 122 

1Less than 1/2 unit. . . _ 
2Official trade returns report an import of unmanufactured mica, not cut or stamped, not over 0.006 inch in thickness 

from Italy in 1978, but the entry is apparently in error. 
3Official trade returns report an additional 62,500 pounds valued at $17,000 from India in this category. The entry was — 

in error and has been added to splittings from India. oo
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oo Table 13.—Summation of U.S. mica tradedata | | 

EXPORTS SSOSC—SsSSS 

Unmanufactured! _ Ground or pulverized ea ita 7 

Quantity Value -§ Quantity = Value Quantity Value 
(short (thou- (short. (thou- - (short (thou- 

| tons) sands) tons) _ sands) tons) — sands) 

1975 _._  e 25 489 293 154 NA NA 566 $3,950 
1976 ~___ ee 27 225 23 ATT NA | NA 1,241 3,776 
1977 _/_ ee 29101 28,557 NA NA 506 3,267. 
1978 ~2 3,414 2,051 5,848 © $1,204 NA 4,697 
1979 5,827 1,673 5,846 1,374 NA .___ ‘5,224 

| a IMPORTS | - 
. Uncut sheet? G d Manufactured, cut 

‘and punch sera pulverized stamped, built-up 
Quantity Val Quantity . Val tit Val Quantity Val 

(thou- (thou. (thou- (thou. SGhort™ (thou- (thou- | (thou. 
pounds) sands) pounds) sands) __ tons) sands) pounds) sands) 

1975 4,699 $1,615 10,672 $356 101 $22 1,078 $1,994 
1976 _- LL 3,366 1,503 4,213 202 273 48 1,070 2,583 
1977 4,328 1,680 2,348 112 146 29 827 2,652 
1978 ~~ LL 8,855 2,629 1,221 59 1,728 263 969 3,096 
1979 ~__ = 10,587 3,147 176 9 4,533 743 776 2,929 

NA Not available. | 
Includes block, film, splittings, and waste. Sometimes shipments of ground mica are placed in this category. 
2Includes ground mica. 
3The “Other” classification included in this category often contains scrap mica shipments. | - 

| | WORLD REVIEW So 7 

World production of mica increased 9% to In 1979, the West German firm AEG 
534 million pounds in 1978 whereas produc- _Isolier Kassel (AIK) agreed to supply techni- 
tion in 1979 decreased slightly to 528 mil- cal assistance to the Mica Trading Corpora- 
lion pounds. India led the world in produc- _ tion of India (MITCO) in the manufacture of 
tion of sheet mica. The United States re- mica-paper-based insulating materials. AIK 
mained world leader in production of scrap also agreed to purchase the insulating ma- 
(flake) mica. terials provided that delivery time, quality, 

India.—In 1978, mica exporters experi- and price were acceptable. Commercializa- 
enced some difficulties moving their cargo tion of mica paper production was expected 
to and through the port of Calcutta; the port to take about two years; until that time, 
handled about 80% of India’s mica exports. imported mica paper was to be used to 
Problems included slow movement of rail- manufacture the insulating materials in 
cars from the mines to the port, mismanage- _India.® 
ment at the port, and frequent cargo shut- Poland.—Poland expressed interest in 
outs by shipping lines.® buying mica from Pakistan. Should an 

The Soviet Union was India’s largest agreement be reached, purchases would be 
mica customer in 1978 with purchases total- for sheet mica and not for raw, untrimmed 
ing about $26.9 million. From January mica because Poland does not have avail- 
through June, 1979, the Mica Trading Cor- able skilled labor to convert the raw mica 
poration of India (MITCO), booked orders into sheet form.® 

with the U.S.S.R. for about 1.5 million South Africa.—Gelletich Mining Indus- 
pounds valued at approximately $12.2 mil- tries (Pty), Ltd., initiated a new production © 
lion. MITCO also contracted with Minex, process for separating mica from waste rock 
the Polish State Trading Corporation, to dumps, which should increase production 
supply mica worth about $800,000, from by 75%. Seperation of mica is accomplished 
January through June, 1979; additional by sliding sized incoming material down a 
contracts were anticipated.’ wet plate. The higher aspect ratio of the



MICA 613. 

mica, compared with the associated materi- 5In sheet mica grading, the lower the grade number, the . . . larger the size (area), that is, No. 1 grade is larger than No. al, enables it to cling to the plate by surface 95 grade, etc. | _— | } _ tension while the waste material passes. “Industrial Minerals (London), No. 134, November 1978, 17 °: | p. 11. oe . ; The process will also increase the recovery "Seshadri, G.R. Mining Annual Review - India. Mining rate of the primary mica production Journal (London), June 1979, p.439.. 
facility.1° 11 “Industrial Minerals (London), No. 146, November 1979, — | p. 15. . oe oe Tn : ‘ . 2Physical scientist, Section of Nonmetallic Minerals. p dustrial Minerals (London), No. 185, December 1978; Short tons are used throughout-unless otherwise stated. loess . eg “Production of high-quality sericite is included in the , »’Mining Journal (London), v. 292, No. 7504, June 15, totals; however, figures for low-quality sericite; used prin- 1979, p. 466. _- oo on cipally for brick manufacturing, are not included. . ‘Industrial Minerals (London), No. 139, April 1979, p. 17 dustrial Minerals (London), No. 143., August 1979, p. 33. | 

| _ Table 14.—Mica: World production, by country - 
. (Thousand pounds) . 

_° Country? 1976 1977 1978 --1979° 

Argentina: . | . a Sheet _______ = 725 666 — 686 . 650. Waste, scrap, ete... 5,051. = 4,057 4,376 - 4,400 Brazil? 6,171 4,310 7,055  —-. 6,200 Colombia® ______-___ = 90 100 oe ~~ Egypt_—_____________ ee. reoo 190 “€190 me . France® Wo ae - 5+ ™7,200. - *7,700 8,000. - 7,700 
India: 

Ce Exports: ee oe - . ng 
Block ____ ~~ 1,962 2,423 3,208 3,100 Film and disk _.-_-_______9___ 322 278 271 300 Splittings_ $$ 7,791 7,595 9,229 9,250 Scrap —__- ~~~ 17,758 21,954 _ 21,800 26,450 Powder ______________ 20,366 16,546 “18,100 18,500 Manufactured____________~___ 3 664 “1,086 .- 800 950 : Domestic consumption, allformse__________._________ 724,500 724,782 —- 25,100 25,600 EE 

Total______-~_--__-- ee, 73,363 74,564 78,508 84,150 Korea, Republic of (sericite) _.._..____-_- a 11,715 22,339 37,309: = 37,000 © Madagascar (phlogopite): . om Block _______________e eee 15) Splittings wee 
137 } 3,303 3,452 3,750 Scrap___-— = 26 J. Mexico____________-____ 8 2,873 = 1,700 884 900 Mozambique (including scrap)?» _.____________. ~~~ __ - 1,984 1,764 1,984 2,000 Nepal®________-- 10 10 10 10 Norway (including scrap)? ~------- 6,797 6,213 6,195 6,300 Peru ——--- 5-5 ee 20 20 © 128 - 110 South Africa, Republic of: | 

Sheet _- = ) 9) (3) (3x*) Scrap_____-__ 5,247 6,927 5,604 43,792. Spain________ “1,100 |. _- _- we Sri Lanka (scrap)_____________.______ 302 ©220 309 300 Sudan --_____-- 1,213 eggg 2,200 2,200 Tanzania, sheet______._______.__..__._._._ sss 15 15 13 10 U.S.S.R. (all grades)®._-_--§_-§_- 5 95,000 97,000 99,000 100,000 United States: 
Sheet® - ++ -~ > - + 5 1 (3) 1 Scrap and flake® oa 3-5-7 --------______ = ™246,000 258,000 278,000  4268,000 . Yugoslavia ~------- =~ 150 155 “155 300 WY 

Total® ~~~ ee 465,231 490,134 534,058 527,773 

*Estimate. "Revised. NA Not available. . 1In addition to the countries listed, Pakistan, the People’s Republic of China, Romania, South-West Africa, Sweden, and rimbabwe are known to produce mica, but available information is inadequate to make reliable estimates of output evels. 
2Exports. 
3Less than 1/2 unit. 
“Reported figure. 
Revised data. Excludes U.S. production of low-quality sericite.
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| | By John T. Kummer! | 

The molybdenum market remained num prospects. Several properties, primari- 
strong during 1978 and 197 9 with estimated ly in the United States and Canada, were 
world demand exceeding mine output dur- committed for development; these will in- 
ing both years. Limitations on supply, con- crease world supply significantly in the 
tinued producer price increases, and low early and mid 1980’s. a 
inventory levels characterized the industry. Legislation and Government Pro- | 
Strikes at major Canadian mines also con- grams.—The General Services Administra- 
tributed to the tight worldwide availability, tion (GSA) shipped the last of the molybde- 
particularly in 1979. Domestic production num from the Government stockpile ex- 
exhibited steady growth as a major mine cesses in 1977. Present stockpile goals set by 
moved closer to capacity output. The United GSA do not include molybdenum materials. 
States accounted for 60% and 63% of world During 1979, the U.S. Congress consid- | 
output in 1978 and 1979, respectively, and ered legislation that would determine 

| exported slightly over one half of its produc- which Federal Lands in Alaska would be © 
| tion, chiefly to Western Europe and Japan. opened for potential mineral exploitation. 

Despite the supply tightness, U.S. industrial The development of a large molybdenum 
demand for molybdenum grew to levels deposit in southeastern Alaska would likely 
comparable to the high-demand years of be contingent on provisions in an Alaskan 
1973 and 1974. Mining firms were very Lands Act, which had not been. enacted in | 
active in exploring and evaluating molybde- final form by yearend. : 

Table 1.—Salient molybdenum statistics 
(Thousand pounds of contained molybdenum and thousand dollars) | 

ETT 879 $$$ eee T1978 
United States: 

Concentrate: 
: Production ____---~-_--_----__------_--_ 105,980 118,288 122,408 +~—-181,848 +—«:148,967 Shipments ___~--_____________-_-___-__ 105,170 114527 124974 130,694 —-:143'504 Value—__—~-________-_-__-------_-~ $259,328 $383,494 $450,421 $607,950 1871,068 Consumption ___—--_--_-----_------__--~ — 90,046 ~~ 84966 911041 96,375 108°152 Imports for consumption____________________ 2,567 2,093 1,976 2,705 2,329 Stocks, Dec. 31: Mine and plant________________ 10,680 9,390 9,161 8,980 9,520 Primary products: 

Production ———___-—------------_------_ 87,501 83,970 90,520 + 96,052 ~—«101,754 Shipments _____-_--___--_----_-_--_---_ 89,789 99,144 100,626 ~—-105,921 +—«:109'419 Consumption — ——____--__-----_-_-_--_--__ 51,743 50,448 «= «54'557. «61,091 -—«60°388 _ Stocks, Bec. 31: Producers ___________________ 22,863 13,210 10,141 7,996 8,502 World: Production ~ ----_—~-_--~---------_----__ 180,288 "195,473 "209'724 220,992 227,097 SO eee 
“Estimate. Preliminary. Revised. 
1For 1979, value is based on the average domestic price of molybdenum in technical-grade molybdic oxide ($6.07 per pound) sold by the major domestic producer. 
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DOMESTIC PRODUCTION , | 

_ The growth in domestic mine production at its Pine Creek tungsten mine in Califor- 

of molybdenum in 1978 and 1979 was pri- nia, as did Kerr-McGee Corp. from the 

marily the result of increased output from processing of uranium ore in New Mexico. 

AMAX Inc.’s Henderson mine in Colorado. During 1978, byproduct molybdenum re- 

Output was also buoyed by a stronger cop- covery was resumed, after several years’ os 

per market, which began in late 1978, anda __ hiatus, at the Silver Bell mine of ASARCO 

generally greater emphasis placed on by-_ Inc. and the Inspiration mine of Inspiration | 

product molybdenum recovery among the Consolidated Copper Co.; output from the 

copper producers. In both 1978 and 1979, two copper concentrating plants was small. | 

production from the three primary molyb- The Esperanza mine of Duval Corp. and the 

denum mines (Climax, Henderson, and Que- Pima mine of Cyprus Mines Corp. were | 

sta) accounted for 68% of the annual U.S. closed in late 1977 due to the then prevail- 

output. Byproduct and coproduct sources, ing weak copper market. Operations at the ! 

chiefly 16 porphyry copper mines, supplied two mines, including byproduct molybde- ! 

the remainder; less than 0.5% was recove- num recovery, were resumed in mid-1979. 

red from tungsten and uranium mining In 1979, copper ore production and byprod- | 

operations. | uct molybdenum recovery were initiated 

Tungsten and small amounts of tin and from the Palo Verde deposit, adjacent to | 

pyrite were recovered as byproducts from ASARCO’s Mission copper mine. The depos- | 

molybdenum ore at the Climax mine. Rhe- it is owned by Eisenhower Mining Co., a 

nium was recovered in the roasting of partnership of ASARCO and Anamax. Ore 

molybdenite concentrate produced from is conveyed to ASARCO’s Mission mill and 

copper mines of the Kennecott Corp. Anamax’s Twin Buttes mill for production 

AMAX Inc. supplied 64% of the domestic of copper and molybdenum concentrates. | 

production from its Climax and Henderson Mining and concentrating operations at | 

mines in Colorado. Output at Climax aver- Kennecott’s Nevada Mines Division were | 

aged about 50 million pounds of molybde- suspended in mid-1978 and had not restart- | 

num per year for 1978 and 1979; this was — ed by yearend 1979. | 

below capacity because a lower grade of ore © Numerous exploration and development 

was milled than in previous years. The projects were spurred by the prevailing 

_ Henderson mine produced nearly 43 million tight supply situation with concurrent high 

pounds in 1979 and was expected to reach prices and the expectation of future growth 

the designed capacity rate of 50 million in world molybdenum demand. If demand 

pounds per year during 1980. Output at the projections are borne out, substantial addi- 

Questa mine of Molycorp Inc. (a subsidiary tional output will be required in the 1980’s, 

of Union Oil Co. of California) in New much of which is likely to be supplied by 

Mexico decreased to about 5.5 million new domestic mines. U.S. dominance in 

pounds of molybdenum each year because of world molybdenum production and ore re- 

problems associated with the open-pit work- serves should be further augmented. 

ings and gradual phasing out of surface Among noteworthy projects, Union Oil 

mining operations. Co. of California announced that its subsid- 

Duval Corp. (subsidiary of Pennzoil Co.), ary, Molycorp, would develop the Goat Hill 

with three mines in Arizona, and Kennecott orebody into an underground mine and 

Corp., with a total of four mines in Arizona, modernize and expand the milling facility 

Nevada, New Mexico, and Utah, were the at its Questa property. Construction began 

major producers of byproduct and coproduct in 1979 with capacity ore treatment of 

molybdenum. The two firms accounted for 18,000 tons per day projected for the middle 

24% of domestic output in 1978 and 1979. of 1984. Initial output from underground 

Duval’s Sierrita mine and Kennecott’s Bing- reserves was expected in 1983, after which . 

ham mine in Utah were the two copper 18 to 20 million pounds of molybdenum 

mines that led in molybdenum output. Oth- would be produced annually. Reserves, esti- 

er producers of byproduct molybdenum mated at 125 million tons of ore grading 

were Anamax Mining Co., ASARCO Inc., 0.29% molybdenite (MoS.), are sufficient to 

Cities Service Co., Cyprus Mines Corp., sustain the operation for at least 20 years. 

Inspiration Consolidated Copper Co., and Open-pit mining at Questa, which began in 

Magma Copper Co. (subsidiary of Newmont 1965, may be terminated prior to the initia- 

Mining Corp.), all of which operated copper tion of underground ore production. The 

mines in Arizona. Union Carbide Corp. company also planned to construct a roas- 

recovered small quantities of molybdenum _ ting plant with an annual capacity of 20
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Table 2.—Production, shipments, and stocks of molybdenum products in the United — 
tates 

(Thousand pounds of contained molybdenum) . 

1978 1979 1978 1979 1978 1979 
Molybdic Metal . Ammonium 

oxides? powder molybdate 
ee eevee reere nerves . . 

Received from other producers _________________ 7,087 7,277 32 7 1,036 1,391 Gross production during year __________________ 108,007 110,259 5,792 6,081 3,516 3,728 Used to make other products listed here__________ __ 28,203 31,224 1,598 1,135 1,563 1,779 Net production ____-______-______---_-___. 174,804 79,085 4194 4946 17958 1/950 Shipments_——_—___-_.-__.______--__--___ 88,220 84,799 4252 4946 3102 37487 Producer stocks, Dec.31 -...________ = 5,275 6,172 300 270 495 381 

| mol hdate Other? Total | 

Received from other producers ______________ 29 17 193 134 8,377 8,826 Gross production during year __________________ 1490 1,542 18,978 14,840 127,783 135,950 Used to make other products listed here.___________ 1 1 366 57 31,731 34,196 Net production _______._._________________ 1,489 1,541 13,612 14,282 96,052 101,754 Shipments_____________________ 1,565 1,546 13,782 14,641 105,921 109,419 Producer stocks, Dec.31 ...___________________ 47 58 1,879 1,621 7,996 8502 

‘Includes technical and purified molybdic oxide and briquets. | . 
7Includes ferromolybdenum, calcium molybdate, phosphomolybdic acid, molybdenum disulfide, ‘molybdic acid, molybdenum metal, pellets, molybdenum pentachloride, and molybdenum hexacarbony]. 

million pounds of molybdenum at its Wash- Feasibility studies were being conducted at 
ington, Pa. conversion facility. An existing Mt. Emmons, and preliminary plans for 

, 6-million-pound roaster would be retained an underground mine and concentra- _ 4 
for extra capacity. The new roaster, which _ tor/tailings facility were released. The com- : 
would connect to a sulfuric acid plant for pany worked with community and environ- | 
pollution control, was to become operation- mental groups to assure that development : 
al to coincide with the production of concen- would proceed in an acceptable manner, as , 
trate from the Questa underground mine. local opposition to mine development was 

The Anaconda Company planned to con- widely reported. In August 1978, AMAX 
struct a surface molybdenum mine in cen- signed a 3-year exploration agreement with . 
tral Nevada north of Tonopah. Annual pro- the Colville Confederated Tribes, with 
duction was estimated to reach 12 to 15 whom a leasing agreement for the Mt. 2 
million pounds of molybdenum in concen- Tolman property was being negotiated in | 
trate, with initial output in 1981. Ore re- late 1979. A molybdenum-copper surface , 
serves at the property were estimated at 150 mine could be in operation by the mid- 
million tons, and the mine was expected to 1980’s at Mt. Tolman if additional studies 
operate for about 20 years. indicate development is warranted. 

In early 1980, Cyprus Mines Corp., which U.S. Borax & Chemical Co. announced 
became a subsidiary of Standard Oil Co. of that the results of drilling conducted 
Indiana in 1979, announced its decision to through 1979 indicated ore reserves of 

| build a surface mine at its Thomson Creek about 1.3 billion tons at its Quartz Hill 
‘property in Idaho. Output was expected to deposit in southeastern Alaska. Ore grade 
begin in mid-1983, with capacity production was revised to 0.183% MoS. at a 0.05% 
of 15 to 20 million pounds of molybdenum cutoff. The Quartz Hill deposit, possibly the 
annually to be attained the following year. world’s largest in terms of reserves, lies 
According to reports, the deposit has ore within the Tongass National Forest and 
reserves of about 200 million tons averaging Misty Fiords National Monument designa- 
0.18% MoS.. ted by Executive Order in December 1978. 
AMAX Inc. carried out extensive explor- Land use and environmental restrictions 

° atory drilling and technical studies on two _ will have to be resolved before development 
major deposits: The Mt. Emmons property could proceed. Provisions in an Alaskan 
near Crested Butte, Colo, and the Mt. Land Act, which was being considered by 
Tolman property on the Colville Indian Congress at yearend 1979, should determine 
Reservation in Washington State. By year- whether mining at Quartz Hill will be 
end 1979, the company had estimated re- feasible. Reportedly, a mine with annual 
serves at the Mt. Emmons site at 165 output of 30 million pounds of molybdenum 
million tons of ore grading 0.483% MoS., and __ could be constructed by the mid-1980’s if the 
the Mt. Tolman site at 900 million tons of project is undertaken. 
ore grading 0.10% MoS, and 0.09% copper. Drilling conducted by UV Industries, Inc.,
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Figure 1.—Apparent demand, supply, production, and total industry stocks of | 

| molybdenum in the United States. | : . 

encountered molybdenum mineralization at was reached to explore and evaluate the 

depths of 50 to 700 feet in the Paradise deep (3,000 to 6,000 feet) molybdenum min- 

Range area of Nevada. Preliminary results _ eralization found by Phelps Dodge in Bea- 

indicated about 28 million tons of mineraliz- ver County, Utah. Molybdenite grades of 

ed rock grading 0.15% MoS.. Colby Mines 0.29% to 0.38% were encountered in dril- 

Ltd., of Vancouver, British Columbia, was ling during 1978. The joint venture was 

also reported to have found molybdenum expected to require several years of explora- 

values on claims adjoining the UV Indus-_ tion before the feasibility of development 

tries’ property. Phelps Dodge Corp. and could be adequately assessed. 

Getty Oil Co. announced that an agreement 

| CONSUMPTION AND USES 

The quantity of molybdenum in concen- _ lubrication-grade molybdenum disulfide. 

trate converted by roasting to produce Apparent domestic demand, calculated 

technical-grade molybdic oxide increased from mine production, imports minus ex- 

substantially from 1977 to 1979 as both ports, and change in industry stocks, in- 

domestic and foreign demand for oxide creased from 61.4 to 73.7 million pounds of 

grew. The oxide was used directly by con- molybdenum between 1977 and 1979. Most 

sumers, particularly steel, cast iron, and of the increase in demand was met by the 

superalloy producers, or was converted to growth in mine output, although higher 

other molybdenum raw materials such as imports and some emphasis on recycling 

ferromolybdenum, high-purity oxide, am- also contributed to greater supply. Despite 

monium and sodium molybdate, and metal the enlarged supply, reduced availability 

powder. Some concentrate was purified to was felt by many consumers.
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Table 3.—U.S. consumption of molybdenum, by end use and form — 

. (Thousand pounds of contained molybdenum) . 

ee rm PP SSS SS SS 

Ammon- Other 
. Ferro- yum molyb- 

End use Molybdic — molyb- and denum Total oxides d 1 sodium te- 
enum molyb- mee 

date rials 
rr PR 

1978 | 
Steel: | . 

’ Carbon __-____~__-_§___ ee 2,640 226 oe 48 2,914 
Stainless and heat resisting. ____._._______-_-- 6,622 1,164 — 95 7,881 
Full alloy. ________--_-~_------~----+-- 23,326 1,844 _- 24 25,194 
High-strength low-alloy ______.______------- 1,539 299 __ 20 1,858 
Tool___________-_-____ Lie 3,233 911 oo 56 4,200 

Cast irons___$ ~§_-§_§_§______~_~_~_~_~____ 730 2,951 _- 217 3,898 
Superalloys studies 1,821 315 __ 1,838 3,974 
Alloys (excludes steels and superalloys): 

Welding and alloy hard-facing rods 
and materials. ___§_§__/_______--~_----~-- _- 421 _- 73 494 

_ Other alloys? ________._____-------.---- 148 573 _- 220 941 
Mill products made from metal powder _ _____—~-~-=-~ _- _- -- 4,028 4,028 
Chemical and ceramic uses: - - 

Pigments________._______----_------. 558 _- 415 7 1,040 
Catalysts___...__-__------~-~-+~-+----+- 2,091 _- 540 _- 2,631 

- Other______ e+e 11 _- 17 1,015 1,043 
Miscellaneous.and unspecified ~~ --eeeee - 208 184 49 554 995 

otal. ee 42,927 8888 1,081 8,195 61,091 

ee 1979 | a } 
Steel: ° * 
. Carbon ____ eee 2,511 194 __ 87 2,742 

Stainless and heat resisting. _...__._.._----~- 1,207 1285 ~  _. 109 8,601 
. Fullalloy._-__- 5 5 eee 21,454 1898  __ 34 23,381 
. High-strength low-alloy __.._.___.-_-------~- 1,518 © 308 _- 33 1,859 
Tool_______---_-__---_--_--~---=--- 2,985 788222 Lk 59 8,827 

Cast irons.) $$» 2 eee 584 2,787 ~ _e 225 3,496 
Superalloys_____________.____-~_____------ 1,956 396 _. 2,232 4,584 
Alloys (excludes steels and superalloys): . 

Welding and alloy hard-facing rods__ ad . 
and materials. ____.§_._..______-_-_~------ _- 387 _- 68 455 

Other alloys? - --2_-._--_-2- eee (20 (“HHO Lts«d18 1,032 
Mill products made from metal powder ____.__-_------~ ..- 9 -= _- — 4,249 4,249 
Chemical and ceramic uses: 

Pigments____________._____._____._-- 578 __ 541 _- 1,119 
‘Catalysts___§_. 2-22 ee 2,825 oo Ww __ 2,325 
Other______________ 12 __ 17 1,109 1,138 

Miscellaneous and unspecified _____—.__.__---~-- 217 212 459 692 1,580 

Total _________-_------------------ 41,526 8,860 1,017 8,985 60,388 

W Withheld to avoid disclosing company proprietary data. _—s_- : . 
1Includes calcium molybdate. : | . 

- "Includes purified molybdenum disulfide, molybdenite concentrate added directly to steel, molybdenum metal powder, 
molybdenum metal, pellets, and other molybdenum materials. 
3Includes magnetic and nonferrous alloys. . 

Total reported end-use consumption of constituted 22% of total consumption. Cata- 
molybdenum materials increased 12% from _ lyst, lubricant, pigment, and chemical uses 
1977 to 1978, but then decreased slightly in accounted for 8% of reported consumption. 
1979. The leveling of reported consumption, Growth in molybdenum consumption was 
most pronounced during the last quarter of most pronounced in those products that are 
1979, may have been the result of substitu- generally considered high performance ma- 
tion effects or efforts to conserve molybde-_ terials: Full alloy and stainless steels, sup- 
num use due to increased prices and avail- eralloys, and molybdenum mill products. 
ability problems. Nonetheless, 1978 and These materials exhibit higher strength at 
1979 were years of high consumption, elevated temperatures, greater toughness, 
approaching the historical peak for con- and/or superior resistance to wear and 
sumption reported in 1974. corrosion. In contrast, molybdenum con- 

- Molybdenum reported as consumed inthe sumption in high-strength, low-alloy steels 
production of steels accounted for about decreased from 1977 to 1979. Molybdenum 
70% of total consumption in 1978 and 1979. that formerly had been reported as consum- 
Other metallurgical applications, including — ed in electric steels is now being assigned to 
molybdenum use in cast irons, superalloys, the full alloy or stainless steel categories. 
other alloys, and as a refractory metal,
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As has been the case since 1973, world was equivalent to a 1-month supply when 
demand exceeded world mine output and compared with monthly shipments. The 
industrial inventories of molybdenum were very low level of producer stocks served to 
further depleted. Total domestic stocks reduce availability of raw materials to con- 
ranged from 26 to 31 million pounds (con- suming firms. Consumer firms generally 
tained molybdenum) during most of 1978- held a 2-month supply of molybdenum raw 
79, the lowest levels since 1969. Inventories materials (8 to 10 million pounds) when 

of molybdenum in concentrate at mines and compared with average monthly reported 
plants fluctuated between 9 and 13 million consumption. In some cases, consumer 
pounds, or about a 6-week supply compared firms with inadequate stocks and increased 
with the sum of average monthly roasting consumption found it necessary to purchase 
and exports of concentrate. Producers’ a portion of their molybdenum supplies at 
stocks of molybdenum in raw materials higher prices on the open market. 
ranged from 7 to 10 million pounds, which 

_ Table 4.—Industry stocks of molybdenum materials, December 31 

oe , (Thousand pounds of contained molybdenum) 

) Material 1975 1976 ~~ +#«+41977 +~ +2978 +~«21979 

Concentrate: Mine and plant___________________-__ 10,680 9,890 «49,161: 8,980 ~—=—9,520 

Producers: . | . | | 
. Molybdic oxides! _.__-_-§_§_____ 17,130 10,0038 6,914 5,275 6,172 

Metal powder _____-______- ee 473 448. 327 300 ~ 270 
Ammonium molybdate______________-_--_.-_--~- 1,347 752 640 495 381 
Sodium molybdate __________~_~_ 170 71 97 47 . 58 

Other? -~_---~--------------------------___ 3,748 1,986,163 1,879 1,621 
Total -§_ -_ >_> 5 LL 22,863 13,210 10,141 7,996 8,502 

Consumers: 
Molybdic oxides? _______________-_---_-____- 4,036 6,958 5,761 5,893  — 5,102 
Ferromolybdenum?______§_-»§_» 5 5 5 5 eee 1,416 1,501 1,940 1,864 1,872 
Ammonium and sodium molybdate ________________ 127 183 338 444 325 

Other® ~~ ____~---~-----~----------------___ 1242 1,285 14211824 1,761 
Total _.._____________________ eee 6,821 9877 9,460 10,025  — 9,060 

Grand total ____§_$_-__~_ Le 40,364 32,477 28,762 27,001 27,082 

1Includes technical and purified molybdic oxide and briquets. 
“Includes ferromolybdenum, calcium molybdate, phosphomolybdic acid, molybdenum disulfide, molybdic acid, 

molybdenum metal, pellets, molybdenum pentachloride, and molybdenum hexacarbonyl. 
3Includes calcium molybdate. 
“Includes purified molybdenum disulfide, molybdenite concentrate added directly to steel, molybdenum metal powder, 

molybdenum metal, pellets, and other molybdenum materials. 

PRICES 

The continuing tight supply-demand bal- creased their domestic prices to levels that 
ance and higher operating and development generally exceeded these of Climax Molyb- 
costs resulted in additional price increases denum Co. (AMAX Inc.). 
during 1978-79. The upward trend in prices, In addition to the price increases, a two- 
which began in early 1974, has seen the tiered price structure, in which prices for 
domestic price of the major producers’ exported material were set higher than for 
technical-grade oxide increase from $1.92 at domestic sales, characterized the market. In 
yearend 1973 to $7.50 at yearend 1979 (per early 1978, export prices were listed from 
pound of contained molybdenum, as are all 7% to 10% above domestic prices for oxide 
following price quotes). For the 2-year peri- and ferromolybdenum. By late 1979, this 
od 1978-79, Climax oxide, in cans, increased price differential reached the 20% to 30% 

in price from $4.31 to $7.50 (74%) and range. The stronger foreign market and 
Climax ferromolybdenum, lump, from $4.99 attempts by producers to limit the domestic 
to $8.40 (68%). Other major producers in- price inflation were cited as factors in
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establishing the two-tiered pricing scheme. yearend 1979 when supplies became more 
Major foreign producers set their prices plentiful and demand was reported to have 
roughly in the range of export prices set by stabilized somewhat. | 
domestic producers. . Yearend published prices for products, 

The strength of world demand was mani- per pound of contained molybdenum, were - 
fested by dealer price quotations for oxide, 8 follows: | 
which began 1978 at $5.60 to $6.00, about 1978 - 1979 
35% above is ig price, ane at vearend Climax concentrate s5.86 23.84 
1978 reached $17 to , or % above the (export only) ________ . 
Climax price. Throughout most of 1979, Cl product concentrate. — — — 450 Boe 2.023 
dealer oxide quotes ranged between $20 and Dealer oxide — —-------_ 17.00-18.00 14.25-15.90 . “ye . -2 oxide/cans ________ 5.30 _ 9.50 $30, or four to five times the prevailing Ferromolybdenum/Climax 
producer prices for domestic sales. The deal- peumP clybdenuma/dealer”~ 6.38 8.40 
er quotes for oxide fell below $20 near export ____________ 17.00-18.00 16.50-17.75 

FOREIGN TRADE 

Tariffs.—The Tokyo Round of multilater- producer prices for exported material and 
al trade negotiations was completed in 1979, the escalation of free market prices during 
resulting in new tariff agreements withthe the year. With the exception of molybde- | 
developed nations of the world. The agree- num powder, the quantity and value of 
ments placed most nations on a most- other exported molybdenum products also 
favored-nation (MFN) basis with generally increased substantially from 1978 to 1979. 
lower rates to be phased in over a 7-year Imports.—Molybdenum in a variety of 

: period beginning January 1, 1980. Tariff forms, accounting for 2% to 3% of total U.S. 
rates for the beginning (January 1, 1980) supply, was imported during 1978 and 1979. 
and ending (January 1, 1987) dates of the The total value of imports increased from 
staging period are given in table 9. These $9.9 million in 1977 to $66.1 million in 1979, 
rates are published in the Tariff Schedules mainly due to higher average prices. As has of the United States Annotated (1980). been the case Since 1975, the majority of 
Exports.—Growth in foreign demand re- imports were in the form of concentrate, 

sulted in increased exports of molybdenum With Canada supplying about 90% of the 
in concentrate and oxide from 65.7 million ‘tal. Canada, Chile, Japan, and numerous pounds in 1977 to 69.2 million pounds West European countries were the principal 

in 1978 and 72.2 million pounds in 1979. Sources of imports of other molybdenum 
These exports represented 51% of domestic materials. . 
mine output and 97% of total exports for . 
1978 and 1979. The Netherlands, Japan, Table 5.—Molybdenum reported by pro- | 
Belgium-Luxembourg, the Federal Republic ducers as shipments for export from 
of Germany, and the U.S.S.R. were the chief : the United States 
countries of destination. Most of the concen- (Thousand pounds of contained molybdenum) 
trate exported to the Netherlands was con- TT ran 
verted to oxide and reshipped, largely to. =£——————_______ 
other European countries. The value of Molybdenite concentrate__.._._._.__ 31,183 36,405 
concentrate and oxide exports increased Molybdic orieary products 777777 coe. Pees 
strikingly in 1979 because of the higher ©=———@ ———_____________—"
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Table 6.—U.S. exports of molybdenum ore and concentrates (including roasted 

concentrates), by country 

(Thousand pounds of contained molybdenum and thousand dollars) 

nS 

. 7 1977 1978 1979 

Country | —_——}]V—$—$$—$— $$$ rrr Oo 

. Quantity Value Quantity Value Quantity Value 

Argentina ________------------------ 179 810 56 322 105 1,325 

Australia_________-__--_---------+-+-- 217 799 230 1,078 190 1,435 

Austria ________-_--_-~--~----------- 600 2,456 _- _- —- _— 

Belgium-Luxembourg ~~ —--—----------- 7,077 25,560  —- 6,140 27,769 14,834 117,879 

Brazil _-.________-_---------------- 303 1,272 375 1,858 439 4,667 

Canada _________—_----~------------ 524 1,703 — 1,858 6,128 600 4,798 

Chile... _-_________--__---_--------- _- _- 32 206 430 3,691 

France _______-----------~---------- 583 2,039 485 2,281 9) 7 

Germany, Federal Republic of _______------- - §,598 18,309 6,136 26,555 6,733 87,212 

India_________-___.__-_-------~------- 529 1,944 165 694 ‘142 1,179 

‘Italy. -. .------_------------------ 617 2,724 8. 29 (#) 5 

Japan _________-_~-___------------- 10,425 41,391 10,520 51,305 12,369 111,509 

Korea, Republicof _._____-------------- . —_ _- 14 72 _- oe 

Mexico _-____________-------------- 635 1,888 735 3,333 865 10,231 

Netherlands _____ -_________---------- 82,578 123,421 33,9388 162,939 27,9388 226,700 

New Zealand. ____._____.-__-~--------- 5 34 3 21 4 AT 

Philippines — 5 oacof 2227722222 4 . 17 14 46 11 66 

South Africa, Republic of __._--____------+- 188 620 262 996 804. = 2,891 . 

Spain ________---------~--------+--- (4) 1 —_ _— | «44 634 

Sweden _________~-~------_--~--~------ 2,282 7,458 2,621 10,740 2,049 23,207 

Switzerland _._____.-___---~-------+--- _- _- 4 35 = «=— 817 - 4,019 

Taiwan ____.________.~--.----------- 38 259 1 4 2. 14 

United Kingdom ___.____-------------- 895 3,289 1,217 5,813 1,398 16,187 

USS.R_~_~________ +--+ +--+ 2,388 9,777 4,840 26,065 3,463 41,098 

Other ___________-=-----+---------- 1 6 1 5 5 81 

Total _._._______-__---_-_-----~ 65,666 = 245,777 69,150 328,294 12,242 658,882 

rr 
SL 

1Less than 1/2 unit. 

Table 7.—U.S. exports of molybdenum products | 

(Thousand pounds, gross weight, and thousand dollars) 
ES 

: 1978 1979 

Product and country ————— > oor 
. Quantity Value Quantity Value 

Ferromolybdenum:! 
Australia. __§ ______.______1___-~-----_-------+-~----- 264 988 385 2,553 

Bolivia _______________________~-~-~------~------- _. __ 10 18 

Canada_________________ eee 122 420 339 1,400 

Colombia ___§_§_.~____—~~—~-~-~-—-—-—~— ~~ ~-~~+-+-~---—-—-—-~------ 3 10 17 89 

. India __~_______________ ee 145 575 47 222 

Japan. _________---__-------------------------- 425 2,090 628 4,184 

Korea, Republic of _.________--------------------+--- 44 301 2 7 

. Mexico _______________1----~~------+--~~----+~------ 1 7 31 | 149 

Netherlands_________________-~-_---------~--~----- 163 966 141 893 

Peru____________-~___-___---~-~----~~-+-+-~--------- 4 21 7 71 

South Africa, Republic of __.______-------------------- 88 353 44 231 

Sweden_______________------~-__--~-+---~---------- 63 218 _— _- 

United Kingdom ________-____-~_------------------ 135 717 6 26 

Other_______________--_--_-~~_---------+-+~-------- 9 55 24 127 

Tota] ____.____________~-__-~ ~~ ee 1,466 6,721 1,681 10,030 

Metal and alloys in crude form and scrap: 
Belgium ____________-_---------~-~--------------- 9 94 39 414 

Brazil __§___§___________-_~ ~~ 2 17 3 89 

Canada_________________ 16 76 53 250 

France ________________-__~-~~-~~---~-- ~~~ ~~~ + ~~ --- 1 5 14 289 

Germany, Federal Republic of _______---_-~--------~------- 80 419 489 3,788 

India ______________________ 5 38 4 97 

Japan_________-_------------------------------ 113 660 44 575 

Mexico ________________~~~____ ~~~ +--+ 33 133 12 827 

Netherlands... ____________-_-_~__-~-_--~-~--+-~--~-~-~-~--~~- __ — 140 1,615 

Sweden____________________ ee -_. — 167 874 

Taiwan ___________________._~---~--~-~~~ ~~~ +++ +--+ 61 5 1 11 

United Kingdom ___________-----------------~------ 7 46 110 1,104 

Other___________________-_ ee ee 62 56 6 64 

Total _________________ ee 389 1,549 1,142 9,997 
oo 

See footnotes at end of table.
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Table 7.—U.S. exports of molybdenum products —Continued | 

(Thousand pounds, gross weight, and thousand dollars) 

Picduct d t 1978. 1979 
roduct and coun Fo 

Se "y . Quantity Value Quantity Value 

Wire: . 
- Argentina ____§______-__-~-~-__~-----_----~--+--+---~ .. 4 64 5 96 
Australia. ~~~. ~~ ee Lee e+ 13 15 15 _ 199 
Austria. ~~ 92 ee 2 29 11 151 
Belgium-Luxembourg ___—_—_______--_-_----------~+-~+--+- _- _- 8 170 

Brazil ~~ Lee 22 495 | 46 918 
'»Canada__ ee 55 589 60 872 

Finland =~ = 5 Le __ _— 4 115 
' France ~~~ eee CC; 59 833 . 43 740 

Germany, Federal Republic of _._-_.$.§_-____._._-__-_-_-~-~-~+-+ 116 1,616 146 2,371 
India ______ ee 2 46 8 170 

-. Ttaly.- ee 49 651 48 784 
. Japan ee 79 99 116 1,574 

_ Mexico ______~__ 9 - -  e 12 282 13 439 
. Netherlands. _~_~_.2._.__-__~_--_~_~~-~-—~-~------~-~ _— _— 18 467 

South Africa, Republic of ________________._~---_----~-- 45 674 8 .. 142 
Singapore _____.__~___~_.-___~-~~-~--+----+-~-~-~-~-~-+- 2 406 21 | AAT 

. Spain ~~~ _ +--+ 9 121 . 21. 328 
. Sweden ____~_~____-~___ 3 67 1 20 

' Switzerland _____§_§_- 5 5 7 eee — —_ 7 112 
United Kingdom __________§_____~-~-~-~___ ~~~ ~~ +--+ 13 184 32 470 

. Other ~~ eee 10 432 33s 487 

--sTotal =~ 2 ee eee 495 6,603 ” 664 11,022 

Powder: © - , 
Algeria _________ ~~~ eee 17 150 _- —_ 

- Argentina ___._ ~~~ ee eee eee a _— 3 103 
Canada__________~ eee 2 17 «18 155 
France ______________-~--~-----~~-~---~-~~+--+-+-~--- 4 35 6 85 Oo 

, Germany, Federal Republic of __..___________---~-~------ 87 472 9 158 
Israel _- ___ 5 2 eee 41 89 . 1 14 
Italy.» 5 eee 6 73 2 32 
Japan_____ eee 108 506 113 790 
Mexico ________~__~_~____~_ eee 70 303 10 168 
Netherlands ___$_§_»__________~____~ et 37 284 80 778 

_ Taiwan ~~ eee 5 47 — 18 160 
United Kingdom __________________-__L_ ~~ 32 230 17 309 
USSR Lee 191 - 553 _- -- 

'° Other ___ ~~~ eee +--+ 21 134 24 ~~ = 230 

Total] ~_-__ ee 622 2,893 296 2,982 

Semifabricated forms, n.e.c.: . 
-. Australia... ee 8 120 4 77 

Brazil. ~.§ ~§ -§ 25 pe eee . 12 85 8 161 
Canada ____ ee 29 439 16 360 

. France ___.________~_----~-~--~_-----+-~--+--~--+--- 13 504 34 999 
Germany, Federal Republic of _. ______._______.___~_-----+- 37 596 31 845 
Japan ___ ~~~ ee 18 409 13 306 

' Mexico __________ eee 3 44 27 126 
Netherlands____§____________ Le 17 540 66 1,287 
Philippines. __§_§$__$_~»§_~>_~____-~_-_.__-_ i+ e 4 68 9 86 
Singapore _____________-_---__-_.-------~-------+- (?) 17 24 52 
South Africa, Republic of _._._._____-__.-__----------- (?) 2 19 239 
United Kingdom ___________-_~_--___-_~-_~-~--~-~_- 50 724 19 640 
Other___§________ eee 57 330 19 370 

Total 5 5 eee 248 3,815 289 5,548 

Molybdenum compounds: 
rgentina _____________ ~_~___ ~~ ee 1 7 161 2,717 

Australia. ___________~--_---~~---~--------~+----+-- 11 32 254 2,373 
Belgium-Luxembourg _____-___.-_--------~--~--------- (7) 2 160 1,879 
Brazil_ $9 ~~~ ee 2 9 142 2,478 
Canada _________ eee 610 1,215 439 2,676 
Chile __-___~___ ~~ eee — —_ 26 275 
France _______________~_____ eee 43 184 _- _— 
Germany, Federal Republic of ____.§____/____-____-_---__-~- 498 1,253 2,004 23,402 
India ____ ~~ eee 46 137 51 850 
Japan_____~____ ee 925 3,781 3,903 38,287 
Mexico __________~_~_~-_~~~_ ~~~ ~~ 344 1,109 111 1,319 
Netherlands ____§____________-_--_-_-__~____-~--~__- 176 930 2,148 24,656 
South Africa, Republic of _.__________------------+--+--~- 233 1,428 55 966 
Spain ____-~___-~___-~-~-_-~-+-~--~ +--+ 5 5 50 654 
Sweden __-___~____-__~_-~~~~_-~__~~ ~~ ee 31 64 366 4,044 
Switzerland ____.________~~_-_~_~ ~~~ ~~~ — _- 39 466 
Taiwan ___§_§_______~-~_~-~~-~_-~_ ee 21 133 51 400 
United Kingdom ______-~____-_-_~---~-~-~--~---~--~-~-+-+- 8 35 312 2,530 
Other ______§____ ee 50 263 21 - 191 

Total _ _~__§_§_§___ eee 3,004 10,587 10,293 110,163 

1Ferromolybdenum contains about 60% to 65% molybdenum. 
2Less than 1/2 unit.
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Table 8. —U.S. imports for consumption of molybdenum products 

(Thousand pounds and thousand dollars) 

ee Pe Ps rr tr etree SS Scan 

1978 1979 

TSUS | ; Con- Con- 
Material Gross tained | Gross _ tained 

No. weight molyb- Value weight molyb- Value 
denum denum 

601.33 _ Ore and concentrate ______________ 6,003 2,705 15,853 5,309 2,329 26,211 
603.40 _ Material in chief value molybdenum __ _ — 7,997 1,541 6,760 1,171 690 12,060 
606.31! _ Ferromolybdenum _______________ 364 | 261 1,499 62 47 636 
628.70 _ Waste and scrap____—____—____-—_~_~ 243 NA 1,253 336 NA 5,596 
628.72 _ Unwrought_________-_._-___-_-- NA 181 1,113 NA 85 1,566 
628.74 _ Wrought ____§_._____-_-__-_-_- 119 NA 1,931 104 NA 2,305 
417.28 _ Ammonium molybdate__________-~- 1 1 5 1,068 613 13,153 
419.60 _ Molybdenum compounds ___.___—__~ 886 512 2,932 332 196 3,218 
421.10 _ Sodium molybdate __..___..___---- 5 4 26 98 45 287 
423.88 _ Mixtures of inorganic compounds, 

chief value molybdenum __________— 107 62 416 5 2 11 
473.18 _ Molybdenum orange ___—_____—_--- 671 NA 681 823 NA 1,065 

Total _______ -- _ ~o- eee 16,396 5,267 32,469 9,308 . 4,007 66,108 

NA Not available. 
1TSUS No. 607.40 prior to January 1, 1980. 

Table 9.—U.S. import duties on molybdenum articles —_. 

TSUS Artich Most Favored Nation (MFN) Non-MFN 
cle ——_— rr OO 

No. | " January 1, 1980 January 1, 1987 January 1, 1980 

601.33 _ Ore and concentrate ___— 11.6 cents per pound 9 cents per pound 35 cents per pound 
603.40 _ Material in chief value - 9.5 cents per pound 6 cents per pound 50 cents per pound 

molybdenum — plus 2.9% ad valorem plus 1.9% ad valorem plus 15% ad valorem 
606.31 _ Ferromolybdenum ____— 10 cents per pound 4.5% ad valorem 31.5% ad valorem 

plus 3% ad valorem 
Molybdenum: 

628.70 _ aste and scrap ____ 9.9% ad valorem} 6% ad valorem 50% ad valorem? 
628.72 _ Unwrought _______ 9.5 cents per pound 6.3 cents per pound 50 cents per pound 

plus 2.9% ad valorem plus 1.9% ad valorem plus 15% ad valorem 
628.74 _ Wrought _________ 11.8% ad valorem 6.6% ad valorem 60% ad valorem 

Molybdenum chemicals: 
417.28 _ Ammonium molybdate 6% ad valorem 4.3% ad valorem 29% ad valorem 
418.26 _ Calcium molybdate_ _ — 4.8% ad valorem 4.7% ad valorem 24.5% ad valorem 
419.60 _ Molybdenum 

compounds ______ 4% ad valorem 3.2% ad valorem 20.5% ad valorem 
420.22 _ Potassium molybdate _ 3.7% ad valorem 3% ad valorem 23% ad valorem 
421.10 _ Sodium molybdate __ _ 4.9% ad valorem 3.7% ad valorem 25.5% ad valorem 
423.88 _ Mixtures of inorganic 

compounds, chief 
value molybdenum _ 3.5% ad valorem 2.8% ad valorem 18% ad valorem 

473.18 _ Molybdenum orange _ — 5% ad valorem 5% ad valorem 25% ad valorem 

1Duty on waste and scrap temporarily suspended. 

WORLD REVIEW 

World mine production of molybdenum Argentina.—Cia. Minera Aguilar, S.A.a 

increased from 210 million pounds in 1977 subsidiary of St. Joe Minerals Corp., was 
to an average of 224 million pounds for 1978 reportedly very close to deciding on the 
and 1979. Estimated output in 1979 increas- investment of nearly $1 billion to develop 
ed less than expected over that of 1978 the El Pachon copper deposit in San Juan 
primarily because of labor problems which Province. Extensive drilling has indicated 
reduced Canadian production about 8 to 10 about 873 million tons of ore averaging 
million pounds below capacity. The United 0.6% copper and 0.016% molybdenum. Mill- 
States, Canada, Chile, and the U.S.S.R. ing plans are likely to include byproduct 
(production estimated) continued to supply molybdenum recovery circuits, but it would 
almost all of the world output. Indirect take at least 5 years for the project to reach 
evidence indicated that world demand ex- the production stage. 
ceeded production during 1978 and 1979 and Canada.—Mine production was well be- 
that demand was particularly strong in low capacity, especially in 1979, due to labor 
West European countries. disruptions at major mines. Most adverse



MOLYBDENUM 625 

Table 10.—Molybdenum: World mine production, by country 
(Thousand pounds contained molybdenum) — 

eee 1978" 1979 
Australiay = _-§_- »§ 55 5 eee (7) o) —_ _- Bulgaria®_ $$$» 300 330 380 330 | Canada (shipments) __~______--.___----_lLLILIllIT > 32,9299 36,526 ~=—31015 S24, 700. Chile ——--_- __-------~---- = Lilt ttl > does = aia ~—29'092 ~—28°000 China, Mainland®____________________- 3,300 3,300 4,400 4,400 Japan ——-_—~—-~—- 485 401 278 300 Korea, Republic of _.._____-2___________ 264 222 483 800 Mexico _______________ ee 35 2 24 50 Peru___-~---_-__--- ™999 1,021 1,607 1,800 Philippines_____________ ~~ — __ 50 250 USS.Re -___ 20600 21,400 21,800 22,500 United States Torrens caren acannon aaa ~-— 118,288 122,408 181,843 148,967 

| Total -___-~_----- ~~ - "195,478 209,724 220,922 227,097 
*Estimate. Preliminary. Revised. . ‘In addition to the countries listed, North Korea, Romania, Turkey, and Yugoslavia are believed to produce molybdenum, but output is not reported quantitatively, and available general information is inadequate to make reliable estimates of output levels. , Revised to zero. | 

was the strike that began on February 15, other mineralized zones on the property 
1979, at Placer Development Ltd.’s Endako were being explored for copper and molyb- 
mine and was not terminated until a new denum. Over 400,000 pounds of molybde- 

_ labor contract was approved on November num in concentrate was recovered in 1978; 
1. The cutback in normal operations at this annual output of about 1 million pounds of 
mine, which supplied nearly 45% of Canadi- molybdenum was anticipated. 
an output in 1978, exacerbated the const- Lornex Mining Corp. Ltd. (68.1% owned 
ricted world availability of molybdenum in by Rio Algom Ltd.) announced a $160 mil- 
1979. Protracted strikes also occurred at the lion program to increase mining and mill- 
Gibraltar mine. (71.9% owned by Placer ing capacity at its Lornex  copper- 

_ Development Ltd.) from May 1978 to Febru- molybdenum mine in British Columbia. The | ary 1979 and at Gaspe Mines of Noranda project is due to be completed in mid-1981 
Mines Ltd. from October 1978 to June 1979. and will expand ore throughput from the 
Both are copper mines at which byproduct current 48,000 tons to between 74,000 tons 
molybdenum is recovered. A 1-month strike and 80,000 tons per day. Production of 
at Noranda’s Brenda mine, a_copper- molybdenum in concentrate should increase 
molybdenum mine and Canada’s second from 4 million to about 6.5 million pounds 
leading molybdenum producer, was resolv- per day with the added ore treatment capac- 7 
ed in mid-October 1979. Overall output was ity. 
also affected by lower ore grades milled at AMAX Inc. planned to resume mining 
Endako, Brenda, and Noranda’s Boss Moun-_ and milling at the Kitsault (Lime Creek) 
tain molybdenum mine. property located in the Alice Arms area of 

Placer Development Ltd. announced that British Columbia. The property was acquir- 
annual roasting capacity at the Endako ed by AMAX in 1978 after operations were 
property was to be increased from 17 mil- terminated in 1972 under different owner- 
lion to about 24 million pounds of molybdic ship. Ore processing capacity is to be 
oxide. Construction of a facility to produce 1 expanded to 12,000 tons per day with 9 to 10 
million pounds of purified molybdenum di- million pounds of molybdenum production 
sulfide per year was also planned. Both per year. Initial output was expected in the 
projects were delayed as a result of the latter half of 1981. Proven and possible ore strike during 1979. Noranda was evaluating reserves were reported at 105 million tons the feasibility of mining lower grade surface averaging 0.192% MoS,. 
ore adjoining underground reserves pres- Early in 1979, Teck Corp. Ltd. announced ently being mined at its Boss Mountain that it would develop a mine and 25,000-ton- property. per-day concentrating plant at the 

During the second half of 1978 molybde- Highmont copper-molybdenum deposit in 
num recovery circuits were started up at British Columbia’s Highland Valley. Teck 
the concentrating plant of Bethlehem Cop- holds 50.29% interest in Highmont Mining 
per Corp.’s copper property in the Highland Corp., owner of the property. The mine was 
Valley region of British Columbia. While to come onstream in late 1980 or early 1981, 
production was mainly from the Iona pit, after which molybdenum output would be
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between 9 and 6.5 million pounds during cién N ational del Cobre de Chile (CODEL- 

the first 2 years of operation, then decrease CO). The Chuquicamata and El Teniente 

to 4.5 million pounds per year for the copper mines accounted for about 90% of. 

remainder of the 10- to 13-year life of the total production. A new molybdenum plant 

mine. Teck also purchased from Hecla Min- was started up at the concentrator of CO- 

| ing Co. a 70% interest in the Schaft Creek DELCO’s El Salvador mine during 1978. At 

copper-molybdenum-gold deposit in British the Chuquicamata mill, a roasting facility 

Columbia. Teck was to conduct further was under construction and was expected to 

exploration of the property, which contains be operational in 1980. - 

an estimated 350 million tons of ore grading The Anaconda Company purchased the 

0.39% copper, 0.036% molybdenum, and Los Pelambres copper-molybdenum deposit 

significant goldvalues. © | from private Chilean owners for $20 mil- 

In Charlotte County, New Brunswick, a lion. Previous exploratory work has estab- 

tin-molybdenum-tungsten-bismuth prospect lished over 400 million tons of ore grading 

owned by Brunswick Tin Mines Ltd. (89% 0.78% copper and 0.038% molybdenum on : 

controlled by Sullivan Mining Group Ltd.) the property. Anaconda is to spend several 

was committed for development ina joint years on further evaluation, after which 

venture with Billiton Exploration Canada construction of a mine and mill complex 

. Ltd. The mine is scheduled for completion may proceed at an estimated cost of $1.5. 

by late 1981 with output planned at about 3 billion. Several major international mining 

million pounds of tungsten in concentrate and petroleum firms were participating in 

and 1.3 million pounds of molybenite con- studies of other copper-molybdenum proper- 

centrate per year. Dumagami Mines Ltd. ties that have future mining potential. | 

was studying the feasibility of recovering Iran.—The political and social upheaval 

molybdenite at a property that includes the in Iran of late 1978 and 1979 delayed indefi- 

former Preissac Molybdenum Mines hold- nitely the startup of mining at the Sar 

: ings in the Cadillac district of northwestern Cheshmah copper deposit. Mining, concen- 

Quebec. With the help of Noranda, a major trating, and smelting facilities had been. 

shareholder of Dumagami, the firm was nearly completed when activity was halted. 

planning to construct a 1,000-ton-per-day Resumption of work on the site will be 

| ore concentrator by yearend 1980. dependent on development .priorities, of the 

“Numerous Canadian molybdenum prop-. new regime and the availability of trained 

erties were being drilled and evaluated, manpower. Up to 4 million pounds of by- 

particularly in British Columbia. At the product molybdenum was expected to be 

Trout Lake prospect, southeast of Re- produced annually at the Sar Cheshmah 

velstoke, drilling conducted by Newmont concentrating plant. - . | 

Mining Corp. and Esso Minerals Canada (a Mexico.—After nearly 10 years of work 

division of Imperial Oil Ltd.) encountered. and numerous delays, operations at the 

significant mineralization at depth where large La Caridad copper mine were inaugu- 

previous shallow drilling had produced in- rated in June 1979. Located in northern 

different results. Adanac Mining and Explo- Sonora State and operated by Cia. Mexica-. 

ration Ltd. sold an option in 1978 to Placer na de Cobre, S.A., a company held by 

Development Ltd. for 70% interest in the Mexican State agencies and Mexican and 

Ruby Creek molybdenum prospect near At- foreign investors, the deposit contains esti- 

lin. According to terms of the option, Placer mated reserves of 750 million tons grading 

was to complete certain work on the proper- 0.67% copper and 0.02% molybdenum. Ca- 

ty, which has been estimated to contain pacity ore production will eventually reach 

about 105 million tons of ore grading 0.16% 90,000 tons per day when expanded. Recov- 

MoS.. Amax Minerals Exploration Ltd., a ery of byproduct molybdenum is anticipat- 

unit of AMAX Inc., was evaluating a_ ed, possibly by 1981, with output to increase 

tungsten-molybdenum property near the as deeper, higher grade portions of the 

Yukon-British Columbia border on an op- orebody are mined. Annual output of about 

tion from the owner, Logtung Resources 2 million pounds of molybdenum is expected 

Ltd. Drilling has indicated potential ore after installation of molybdenum recovery 

reserves of 180 million tons averaging circuits. 

0.13% tungsten and 0.052% molybdenum. Minera Frisco S.A. was developing the 

Chile.—Chilean mine output of molybde- Cumobabi deposit, in Sonora State, for pro- 

num increased during 1978 and 1979 be- duction in mid-1980. Reportedly, mining 

cause of improved recovery from copper will begin on higher grade ore from under- 

mines operated by the State-owned Corpora- ground breccia pipes and later move to
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open-pit extraction of lower grade prophyry ty operation, output has been variously 
_ ore surrounding the pipes. Ore processing stated at 2 to 4 million pounds of molybde- 

capacity a ete at 600 tans per ay | and num in no penrate per veer. Currently 
expand , ns per day. A roasting almost all Peruvian molybdenum produc- 
plant was being installed with initial output tion is recovered from the copper ore of | 
in ne range of 1.5 to 3.5 million pounds of SC s voquepala mine, . hid ted Mi; a 
molybdenum per year. a ilippines.—Atlas Consolida ining 

A joint exploration program undertaken & Development Corp. initiated molybde- 
by AMAX Inc. and Minera Mexicana num recovery at its Biga copper concentra- — 
Penoles S.A. has delineated mineralization tor during the fourth quarter of 1978. About: 
iv excess of 100 meen tons in the Opedepe 54,000 pownds of motybeenum ” ja product 

eztll) region Of Sonora. Average grade is concentrate was produced in 1978; outpu | 
estimated at 0.18% molybdenite. increased substantially in 1979 during the 
Peru.—The Government of Peru approv- first full year of operation. In past years, 

ed plans for construction of a byproduct sporadic output of molybdenum has. been 
molybdenum recovery plant at the Botiflaca recorded in the Philippines as a byproduct 
concentrator of the Cuajone copper mine, from the Sipalay copper mine of Marindu- . 
operated by Southern Peru Copper Corp. que Mining & Industrial Corp. Molybdenum 
(SPCC). Although originally scheduled for recovery at Sipalay was increased during , 
completion in 1979, construction was de- 1979. Black Mountain, Inc., was considering 
layed and, according to reports, the plant the recovery of molybdenum at its Kennon 
will not be operational until 1981. At capaci- copper mine on Luzon Island. , a 

| : TECHNOLOGY _ ae | : 

After several years of work developing an reactivity, ease of application, and other 
electrooxidation process to extract molybde- Properties was uneereenen to Meno coat 
num and rhenium from molybdenite con- ing performance. Two spinels, r2U, an | 
centrates, Bureau of Mines researchers con- Piacente exhibited the most acceptable per- 
structed and operated a prototype cell for 'OF™Mance in comparison with currently | 
the process.? Design factors were identified avanavie MoSiz coatings. oe | 
to minimize current leakage and improve 16D ificant industrial research was con- | . _ cerned with the development of metallurgi- efficiency of the bipolar prototype cell. The cal products that benefit from molybde- | 
cell was tested on offgrade molybdenite num’s alloying properties. High-strength, 
concentrates produced at the Nevada Mines low-alloy dual-phase steels that exhibit good 
Division of Kennecott Corp. Extraction of ductility and formability at high. strength 
84% to 97% of the molybdenum and rhe- were investigated.* Small additions of mo- 
nium was achieved; recovery was adversely lybdenum promore the esred tual phase 
affected if the copper content, as chalcocite, grain structure. These steels offer the ad- 
exceeded 7% in the concentrate. vantage of acceptable strength with reduced 
Molybdenum metal and alloys are a po- Steel thickness; weight savings gained by 

tential substitute for superalloys containing thelr usage in Fneportation renee es” 
nickel, cobalt, and chromium, but require PCClauy automo es, can potentially reduce rotection from high-temperature oxida- fuel consumption. A grade of these dual- 
P — phase steels was produced that can be 
tion. The performance of several complex manufactured directly as a coiled hot-strip 
oxides of the spinel and perovskite struc- product, thus eliminating the need for heat ture was analyzed as oxidation-barrier coat- treatment. | 
ings on molybdenum metal.* Examination Other metallurgical products containing 
of oxygen and molybdenum diffusion rates, molybdenum that were under development 
vaporization rate, erosion § resistance, include chromium-molybdenum steels for



| 628 a MINERALS YEARBOOK, 1978-79 

. | ‘oh. | . nate 6 ‘oh. 5 Coldren, A. P., and G. Tither. Development of a Mn-Si- 

high-strength, as-rolled _rails,* high (40 ‘ae Rolled Dual-Phase Steel. J. Metals, v. 30, No. 4, 
| chromium-molybdenum white irons for  April1978,pp.69. — } . 

thick-section castings,” a low alloy steel 5 6 Smith, Y. Band F. B. Fletcher. Alloy Steels for High- 
° ‘lh * trength As Rails. Paper in Rai - Develop- 

with high strength and resistance to sulfide ents, Processing, and Use, ed. by D. H. Stone and G. G. 
| stress cracking suitable for use in oil and Knupp. American Society for Testing and Materials, 

gas drilling equipment,’ and carburizing ASTM sTPom 1 ope. ae ¢ AeCast and Sub- 
. . a hey: | arks, J. L. Characteristics o and Su 

. steels with very high hardenability for use. critically Heat-Treated High-Chromium-Molybdenum 

in drilling deep, large-diameter oil wells.® White Irons for Thick-Section Castings. Trans. American 
. Foundrymen’s Society, v. 86, 1978, pp. 93-102. 

1 . eae wae Grobner, P. J., D. L. Sponseller, and D. E. Diesburg. 

af hysical oS Section of F a ‘Lin Metals. and G. E. Effect: of Molybdenum Content on the Sulfide Stress _ 

McClelland’ Protctype Commercial Electrooxidation Celi Cracking Resistance of AISI 4130 Type Steel With 0.083% 
for the Recovery of Molybdenum and Rhenium From Cb. Paper No. 40 presented at International Corrosion 
Molybdenite Concentrates. BuMines RI 8357, 1979, 11 pp. Forum Sponsored by National Assoc. of Corrosion Engt 

3 Glenn, M.L., J. L. Henry, and A. Adams. Evaluation of  €¢T®; Houston, Tex., Mar. 6-10, 1978, 21 pp. | 
Selected Spinels and Perovskites as Candidate High- Diesburg, D. E. High-Hardenability Carburizing Steels 

Temperature Molybdenum Coatings. BuMines RI 8851, for Rock Bits. Paper in Micron 78: Optimization Process- 
1979, 32 pp. . a ing, Properties, and Service Performance Through Micro- 

4 Morrow, J., and G. Tither. Molybdenum in Intercriti- structural Control, ed. by H. Abrams, G. N. Maniar, D. A. 

‘ cally Annealed Dual-Phase Steel Strip. J. Metals, v.30,No. N ail, and H. D. Solomon, American Society for Testing and 

3, March 1978, pp. 16-19. os . . Materials, ASTM STP672, 1979, pp. 207-229. Lo



Nickel - 
| | By Norman A. Matthews! - | 

The nickel market improved progressive- The domestic pattern of usage remained 
ly during 1978 and 1979. Domestic consump- _ substantially unchanged, with 45% consum- 
tion reached near-record levels in 1979 as_ ed in stainless and alloy steels; 35%, in 
stainless steel, superalloy, and other high- nonferrous nickel- and copper-base alloys; 
nickel-alloy producers operated at capacity and 15%, in electroplating. During the 2- 
levels. With respect to the United States, year period, the percentage of nickel con- 
recovery of high demand levels in Western sumed as Class I nickel forms (cathode, 
Europe and Japan followed about 6 months briquets, and pellets) increased, while the 
and 1 year later, respectively, so that world percentage consumed as ferronickel and 
consumption of primary nickel in 1979 at- nickel oxide declined, reversing the trend of 
tained a record level, estimated at 829,000 recent years. 

tons. : Cathode nickel prices, although generally 
Major producers operated at 55% to 60% not listed, approximated $2.08 per pound 

of capacity in 1978 to reduce excessive through mid-1978, gradually declining to a 
inventories and arrest the progressive price range of $1.93 to $2.00 by November. Most 
deterioration that began in 1977. Continued sales were at these or lower. prices as 
curtailment of production during 1979, with producers and metal merchants maneuver- 
operations at perhaps 70% capacity, im- ed to sustain sales in the highly competitive 
proved demand, and a major work stoppage market. The domestic ferronickel price sta- _ 
for 9 months led to below-normal produceg, bilized at $1.38 per pound nickel by mid- 
inventories, the reestablishment of firm year and declined further to $1.83 at year- 

producer prices, and several price increases end. With the reestablishment of producer 
during the year. Most of the laterite oper- list prices in February 1979, five price 
ations were unprofitable at the reduced increases followed, which increased cathode 
volumes and depressed prices of 1978, but and other pure nickel prices to $3.00 per 
they began to show a profit in the second pound by June, and $3.20 to 3.25 per pound 
half of 1979 after prices increased over 50%. in December. 

Table 1.—Salient nickel statistics , 
(Short tons) oe 

TO :*=<~iCTGSC(‘é‘éiT:*O#*#«dTCOT 

United States: | 
Mine production! __.__/__»___/___________--------- 16,987 16,469 14,347 18,509 15,065 
Plant production: 

Domestic ores _.._._.____//_/_______-------- 14,348 13,869 12,897 11,298 11,691 
Imported materials ________________------- 7,978 20,070 25,000 26,000 32,500 
Secondary? __________________--------+-- 17,880 13,273 12,449 12,304 13,201 

Exports (gross weight) ___ _________._----~----~-- 30,121 47,166 39,412 36,293 50,810 
Imports for consumption _____________--------~ 160,507 188,147 "194,770 240,082 183,742 

Consumption (primary) _____________-_~-----~-- 146,495 162,927 155,260 180,723 196,293 
Stocks, Dec. 31: Consumer_________.___--------- 35,485 31,690» 718,581 20,448 = s:19,518 
Price, cents per pound _______._______-~----~--- 201-220 220 241-208 210-193 193-320 

World: Mine production ____________------------~ 890,532 883,941 904,455 731,371 776,516 

FRevised. 
1Mine shipments. 
2Nonferrous scrap only; does not include nickel from stainless or alloy steel scrap. 
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| World production capacity expected by al facilities under construction and planned 
the end of 1980 appears adequate for pro- are probably sufficient to provide the incre- 
jected requirements through 1985; addition- mental capacity required through 1990. 

a ~ DOMESTIC PRODUCTION | — a — . 

The domestic nickel mine of Hanna Min- hydrology, aquatic and terrestrial biology, 
ing Co., Riddle, Oreg., shipped 13,509 short and vegetation were started..In 1979, a 
tons of nickel in laterite ore, in 1978. Nickel multi-agency task force of the State of 
recovered at the smelter as ferronickel, and Minnesota reported the results of a 4-year 
byproduct nickel salts and metal produced study on the implications of copper-nickel 
at copper and other metal refineries totaled mining and concluded that mining was 
11,298 tons. The mine and smelter closed for feasible with the application of modern 
extended periods during the year to balance _ technology to protect the environment. 
production with inventories. Refined vol- © There was increased activity in develop- 
ume was similar in 1979 with higher ton- ing the laterite deposits of northern Califor- 
nages of lower grade ore providing equiva- nia and southwestern Oregon. California 
lent nickel production. The Port Nickel, La., Nickel Corp. was engaged in development 
refinery of AMAX Nickel Inc. was operated drilling at Eight Dollar Mountain and other 
at about 75% of capacity on imported matte sites in Josephine and Curry Counties in 
during 1978 and produced 26,000 tons of Oregon and Del Norte County in California. 
refined nickel along with copper, cobalt, The company acquired control of claims 

and ammonium sulfate. Matte for the refin- reportedly containing over 30 million tons 
ery came from Bamangwato Concessions of ore. The Oregon Department of Geology 
Ltd. in Botswana, Rustenburg Platinum and Mineral Resources published a paper 
Mines Ltd. in the Republic of South Africa, covering the statewide laterite resources of 
and Société Métallurgique le Nickel (SLN) 24 deposits in Curry and Josephine Counties 
in New Caledonia. First shipments of high- and in the Illinois Valley and Red Flat 
nickel matte from the Agnew mine oper- _area.® 
ation in western Australia were received International Metals Reclamation Co. 
early in 1979; receipts from this source Inc. (INMETCO), a subsidiary of Inco 
totaled 2,592 tons of nickel in 1979. The United States Inc., began production of 
refinery produced an estimated 32,500 tons alloy pigs from stainless steel plant particu- 
of nickel in 1979, although output was late wastes at a new plant in Ellwood City, 
curtailed by a work stoppage of hourly Pa. in December 1978. The plant feed is a 
workers during the last 4 months. pelletized blend of flue dust, mill scale, 
AMAX Exloration, Inc. continued evalua-_ grindings, and reductant, which is smelted 

tion of the Duluth gabbro sulfide deposit in and refined in electric furnaces to produce a 
northeast Minnesota by excavating 3,420 product of guaranteed analysis approximat- 
feet of drifts into the deposit and removing ing 18% chromium and 8% nickel. Plant 
60,000 tons of bulk samples for metallurgi- capacity is 40,000 tons annually of particu- 
cal tests and for environmental studies. In late material, to produce 25,000 tons of alloy 

cooperation with State agencies, compre- pigs. Near-capacity operations were achiev- 
hensive studies of surface and ground water ed in the last quarter of 1979. 

CONSUMPTION AND USES 

Demand for nickel increased progressive- substantially. Consumer stocks increased. 
ly in 1978 and 1979. Total demand, includ- from the low levels of 1977 but remained 
ing secondary nickel, was 224,905 tons and modest, equivalent to 4 to 6 weeks’ con- 
293,697 tons in 1978 and 1979, respectively. sumption. 
The latter figure was second only to the Pure unwrought nickel increased its 
record year 1974. Most of the increased share of the total primary nickel market, 
demand was in stainless steels and super- reversing the trend of recent years. Pure 
alloys. Producers of these end products unwrought nickel constituted 68% of the 
operated at near-capacity during the last 6 total; ferronickel, 20%; and nickel oxide 
months of 1978 and throughout 1979. Nickel sinter, 11%. The pure forms were utilized 
consumption for electroplating and for principally in the production of nickel 
the production of high-nickel heat- and wrought products, high-nickel heat and 
corrosion-resistant alloys also increased  corrosion-resistant alloys, copper-base al-
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loys, and in electroplating, whereas ferro- tern of consumption by type of product 
nickel and the oxide sinter were used large- remained similar, as follows: Stainless-and ly in the production of stainless and alloy heat-resisting steels, 35%; high-nickel heat- steels. | | and corrosion-resistant alloys, 23%; electro- 

Although primary nickel consumption in- plating, 16%; alloy steels, 10%; and super- 
creased during the 2-year interval, the pat- alloys,8%. © 

: Table 2.—Nickel recovered from nonferrous scrap processed in the oe | United States, by kind of scrap and form of recovery oe 
| a (Short tons) — a : 

oy Kind of scrap 1977 1978 1979 Form of recovery 1977" 1978 1979 
Ee | , New scrap: 

Nickel-base ~_________ 1,582 2,162 2,490 As metal __-__§___ 574 = =685 = 633 Copper-base ___________ 3,159 2,270 3,130 In nickel-base alloys ____ . 2,367 2,615 2,606 Aluminum-base________ 1,554 1,670 1,903 In copper-base alloys ____ 6,833 5,786 4,661 
- Total.-.-.________ . 6,245 6,102 7,523 In aluminum-base alloys _ _ 1,703 2,104 2,285 

In ferrous and high- | Old scrap: _-_-___-_-____ 7 temperature alloyst 79 239 2,053 Nickel-base __________ 5,628 5,680 5,016 In chemical compounds_ _ _ 893 = § 875 963 Copper-base __________ 445 355 484 . a 

Aluminum-base________ 131-167 178 Total___________ 12449 12,304 18,201 
" Total._-_-_______ 6,204 6,202 -—=s-5,678 mo 7 : oe 

Grand total_-___.__ 12,449 12,804 13,201 | _— SO a | 
"Revised. . | | 
Includes only nonferrous scrap added to ferrous high-temperature alloys. . 7
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: Table 4.—Nickel (exclusive of scrap) consumed in the United States, by form 

. (Short tons, contained nickel) 

Form 1975 1976 1977 1978 1979 

Metal __-______ Le 99,693 104,374 96,058 122,972 135,987 
Ferronickel_ .- $$$ _-§______ ~~ 25,325 31,210 31,784 33,272 39,977 
Oxide powder and oxide sinter __________________ 16,630 22,198 22,446 19,817 14,189 

Salts! ~-_ 3 25 LLL 1,751 (2,437 2,395 2,026 3,944 
Other ___________ Le 3,096 2,708 2,577 2,636 2,196 

Total... LL _______ = 146,495 = :162,927 155,260 ~—-:180,728 196,293 

1Metallic nickel salts consumed by plating industry are estimated. 

Table 5.—U.S. consumption of nickel (exclusive of scrap), by use and form : 

(Short tons, contained nickel) 

Nickel 
Commer- 

Y d cially Ferro- Nickel ae Other Total 
ear and use pure un- nickel oxide other forms ° 

wrought nickel ickel nic. salts 

1978 | 
Steel: . 

Stainless and heat-resisting ____________ "25,6683 - 25,676 9,104 _— 30 60,473 
Alloys (excludes stainless) _._________~~- 4,372 4,436 8,017 __ 342 = 17,167 

Superalloys. ___. ~~~ 2 ee 14,793 591 89 __ 212 15,685 
Nickel-copper and copper-nickel alloys ______ — 6,723 9g 115 _- 172 7,019 
Permanent magnet alloys _______§_/§________ 735 79 3 _- 1 818 
Other nickel and nickel alloys._._$_$_$________ 36,198 2,194 962 36 243 39,633 
Cast irons__ $$ ~~ -§_- ee 1,957 237 931 1 1,153 4,279 
Electroplating (sales to platers)! ~._________ 25,742 _— 18 1,553 6 27,319 

' Chemicals and chemical uses ____§ ~~. -_____ 1,236 — 457 172 21 1,886 
Other uses?____ 5,553 50 121 264 456 6,444 

Total reported by companies | | 
canvassed and estimated_____________ 122,972 33,272 19,817 2,026 2,636 180,723 - 

1979 - . 
Steel: mo, 

. Stainless and heat-resisting ____________ 33,529 31,710 4,325 — 62 69,626 
Alloys (excludes stainless) ___._._.________ 7,910 4,680 7,543 — 39 20,172 

Superalloys___§_§_§_§__-§____ ~~ 16,359 743 131 7 319 17,559 
Nickel-copper and copper-nickel alloys _______ 8,330 —_ 99 ae 32 8,461 
Permanent magnet alloys _______.§_§_______ 659 23 11 oo a 693 
Other nickel and nickel alloys___._/§_§________ 37,460 2,557 844 24 206 41,091 
Cast irons ______________~~-~--__---- 2,488 263 641 23 1,286 4,701 
Electroplating (sales to platers)! _~__________ 24,929 _- 58 3,554 5 28,546 
Chemicals and chemical uses _____________ 691 __ 301 69 104 1,165 
Other uses?___ > 5 = Le 3,632 1 236 267 143 4,279 

Total reported by companies 
canvassed and estimated_____________ 135,987 39,977 14,189 3,944 2,196 196,293 

1Based on monthly estimated sales to platers. 
2Includes batteries, ceramics, and other alloys containing nickel. 

Table 6.—Nickel (exclusive of scrap) in 
consumer stocks in the 
United States, by form 

(Short tons, contained nickel) 

Form 1977 1978 1979 

Metal _____§______ 9,710 10,657 14,716 
Ferronickel___ — __ __ 3,944 5,575 2,467 
Oxide powder and 

oxide sinter ______ 4,007 3,437 1,314 
Salts _-§__________ 397 392 427 
Other ___________ 523 382 594 

Total___ ~~ __ 18,581 20,443 19,518
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Table 7.—Consumption, stocks, receipts, shipments, and/or sales 
of secondary nickel in 1978 and 1979, by use 

. (Short tons, contained nickel) 

. ; Shipments or Stocks, end 

Use . Receipts Consumption Sales of year 

| | : 1978 1979 1978 1979 1978 1979 1978 1979 

Steel (stainless and heat-resisting and alloy) _ 32,687 41,244 28,200 40,040 4,254 4,080 7,540 7,020 
. Nonferrous alloys (super, nickel-copper and “ 

copper-nickel, permanent magnet, and other 
nickel).-_____________________ 3,291 3,896 © 3295S 3,841 18 5 458 518 

Foundry (cast irons) .__..__~_____-~-~ 369 335 380 316 __ —__, 14 5 
Chemicals (catalysts, ceramics, plating salts, 
and other chemical uses).----------- 4 686 

_.Total reported by companies ~ . . a 
canvassed andestimated___._____-_ 36,851 45,481 31,878 44,208 4,272 3,085 8,015 7,598 

PRICES | a 

| Prices declined generally during 1978, but forms sold in 1978 was $1.98, compared with 
the lack of published prices made precise $2.17 in 1977 and $2.15in 1975. 
analysis difficult. Cathode nickel prices With the rapid depletion of producer 
quoted to major consumers (per pound nick- stocks early in 1979 caused by high demand, 
el contained) were $2.08 through August curtailed production, and the continuing 
with a premium of $0.03 to $0.05 for small- major work stoppage, Inco Metals Co. rein- 
cut. cathode for plating. In general, pure _ stituted list prices in February. This action 
briquets and pellets sold at competitive was followed by substantial price increases 
prices. In September, a major producer initiated by other major producers in 
lowered the basic cathode price to $2.00 for March, April, May, and June. The June — 
‘the larger cathode sizes and $2.05 for plat- price levels, representing a 50% increase 
ing sizes. These prices were further lowered over February levels, persisted until early 
to $1.93 and $2.00 for melting and plating December when a final round of price in- 
sizes, respectively, in November. - creases averaging 6.7% was announced by 

_. The domestic producer price for ferro- all major producers. Yearend prices were. 
nickel stabilized at $1.88 by midyear but $3.20 for melting cathode, pellets, and bri-— 
declined to $1.83 in November. Prices of quets ($3.25 for plating size cathode); $3.15 
imported ferronickel ranged at yearend for domestic ferronickel; $3.19 to $3.26 for 
from $1.83 to $1.86 for the several grades the more popular imported ferronickel 
marketed in the United States. Yearend grades; and $3.11 for nickel oxide sinter and 
prices for other important product forms steelmaking grades of powder and briquets. 
were: pellets, $1.98; briquets, $1.93; and Computed average import prices, based up- 
Sinter 75 and steelmaking powders and on custom declared value, for 1979 were 

_ briquets, $1.78. $2.41 for cathode nickel, pellets, and bri- 
Inco Ltd. in its annual report stated that quets; $2.28 for ferronickel; and $2.51 for 

_the average realized price for all product nickel oxide. 

FOREIGN TRADE 

The estimated contained nickel in U.S. of South Africa, the Philippines, and Aus- 
exports of unwrought nickel, powders, tralia. In the aggregate, these seven coun- 
flakes, and anodes in 1978 was about 9% of tries accounted for 90% of U.S. imports. 

total primary demand in 1978 and 12% in Imports declined in 1979 compared with 
1979. 1978 because of a substantial liquidation of 
Canada remained the principal supplier producer and merchant stocks. 

of nickel to the United States in 1979, and World consumption of primary nickel was 
accounted for 49% of total imports. The approximately 783,000 and 829,000 tons in 
next most important sources in decreasing 1978 and 1979, respectively. The prior 
order of magnitude were Norway (Canadian _ record-high consumption was 783,000 tons 
matte source), Botswana (matte for domes- in 1974. 
tic refining), New Caledonia, the Republic
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Table 8.—U.S. exports of nickel and nickel alloy products, by class 

1977 1978 1979 

ee - Class . Quantity Value § Quantity Value Quantity Value 
. (short (thou- (short (thou- (short (thou- 

tons) . sands) tons) sands) tons) sands) 

Unwrought eee ee e 15,188 $68,212 11,641 $46,888 19,759 + $106,743 
Bars, rods, angles, shapes, sections ________ 2,122 16,915 1,698 18,126 3,162 38,095 
Plates, sheets, strip _________________ 3,997 32,217 4,337 35,943 5,879 ©. 52,558 
Anodes__ 5 5 ee 254 1,410 144 . - 960 - 108 725 
Wire ______ ~~ 764 6,006 804 6,197 733 7,993 
Powders and flakes_____§_§__~§_~§________ 1,176 10,440 4,814 22,903 4,082 24,836 
Foi] _. 5 ee LLL LLL 64 182 __ oe, __ — 

. Catalysts. ~~~ ~~ __ 4,064 15,674 4,995 16,941 5,197 19,993 
Tubes, pipes, blanks, and fittings: 

thereof, and hollow bars _.__§_________ 3,386 26,185 3,193 27,531 2,228 . 23,468 
Waste and scrap ___ $$$ _-§ 5 = 8,397 13,339 4,667 7,761 10,162 . 22,822 

| Total _.__.________________ 39,412 190,580 36,298 +=s-:188,250 50,810 —=—-297, 238 

| Table 9.—U.S. imports for consumption of nickel products, by class 

1977 1978 1979 

- | Class Quantity Value Quantity. Value Quantity Value 
(short (thou- - (short . (thou- (short (thou- 
tons) sands) tons) sands) | tons) — sands) 

Ore __- ee 111 $000 TsO 
. Unwrought _____ 103,269 451,582 147,664 $582,776 118,280 | 510,535 

Oxide and oxide sinter____________---- 4,914 17,477  ~—- 6,105 18,897 1,820 8,079 
. ‘Slurry! ee 42,995 78,039 69,129 141,110 — 60,865 122,087 

Bars, plates, sheets, anodes_____________ 947 — 6,048 183 1,049 1,937 13,249 
Rods and wire. _____________________ 7,236 13,511 2,297 - 11,810 1,808 11,333 
Shapes, sections, angles___§_§______.___ 11 55 9 63 14 142 
Pipes, tubes, fittings _-__§_._.§ _-./ _./___.____ 1,147 13,666 1,232 14,021 1,617 21,783 
Powder__ -§_§_____________________ _ 18,614 67,098 16,767 19,547 138,393 . 66,681 
Flakes ___ > be ee 146 610 214 | 890 784 3,522 
Waste and scrap __________ ~~ ____ 3,175 . 6,546 3,694 10,117 3,596 16,634 
Ferronickel ~--- ee 80,436 95,275 74,860 74,724 62,593 91,340 

Total (gross weight) ______________ _ 258,001 749,909 322,154 925,004 266,282 865,397 
Nickel content (estimated) _.__________~_ 194,770 XX 240,032 XX 188,742 XX 

“XX Not applicable. . a : 
1Nickel-containing material in slurry, or any form derived from ore by chemical, physical, or any other means, and 

requiring further processing to recover nickel or other metals; principally matte for refining. a . 

| Table 10.—U.S. imports for consumption of new nickel products, by country 
| (Short tons of nickel) . | 

, | Oxide and oxide . 1 Country Metal _ Powder and flakes sinter Ferronickel Slurry and other 

1978 1979 1978 1979 1978 1979 1978 1979 1978° 1979 

Australia ______ 17,802 6,817 522% 4871 __ __ _- __ __ —- 2,588 
Botswana ___—__ —_ _— _- —-- 0 ee _— _- __ 17,854 14,607 
Canada _______ 89,752 69,705 8,138 5,522 5,604 1,170 32 16 11,804 3,710 
Dominican Republic 21 47 _- -_— __ — 7,563 9,870 — -- 
Finland ____——-— 1,969 2,649 _- _- _- _- _- —_ 9 _- 
France________ 57 15 __ _— 94 202 22 __ _- 5 
Germany, Federal 

Republic of _ __ — 32 308 a 22 __ __ __ 7 —_ 17 
Japan ________ 698 1,010 _— ao _— _— 4,171 2,040 _- 14 
Netherlands ____ 135 65 309 3 __ ~— __ __ -__ | _- 
New Caledonia _ _ _ __ __ — _— __ _- 8,998 6,840 6,964 3,288 
Norway _______ 27,397 16,017 _- 20 __ 7 38 __ 11 __ 
Philippines _ _ __ _ 11,158 4,347 1,647 716 __ __ __ __ — _- 
South Africa, 
Republic of ____ 3,917 4,193 466 784 __ _- __ — 5,662 5,285 

Sweden _______ 316 77 __ — 406 _- —_ — 358 31 
United Kingdom _ _ 509 A467 1,215 2,737 — 7 — 2 35 _- 
U.SS.R ~__---- 4,401 7,213 _- _- _— a _- _— _- _— 
Other _______- _- 350 __ 1 1 19 81 ee — 29 

Total ____ 147,664 113,280 16,981 14,176 6,105 1,405 20,905 18,775 42,697 29,569 

“Estimate. 
1Nickel-containing material in slurry, or in any form derived from ore by chemical, physical, or any other means, and 

requiring further processing; principally matte for further refining; includes 96 short tons of nickel in salts in 1979; also 
includes 50 tons of nickel in laterite ores for testing purposes.
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~ WORLD REVIEW : | 

Australia.—Western Mining Corp. Ltd. ed. U.S. imports of matte from Botswana 
(WMC) reduced operations early in 1978. contained about 17,800 tons and 14,607 tons 
Several small mines with limited reserves, of nickel in 1978 and 1979, respectively, 

including Scotia, Carr Boyd, and Fisher, | with the reduction in 1979 due to shipment 
were. closed permanently and the lower curtailment in the last 4 months because of 
grade ore operation at Kambalda was put the work stoppage at the Louisiana refin- 
on standby. Production of nickel during ery. These quantities represent nominal 
calendar year 1978 was estimated at 42,000 capacity operations at Selebi Pikwe. | | 
tons. Brazil.—Several new nickel projects have 

Open pit and underground operations at been under consideration-in the last few 
| Windarra (jointly owned by WMC and Shell years to develop nickel production capabili- | 

Australia Ltd.) were closed in February and ty to keep pace with projected require- 
June 1978, respectively, although drilling ments, principally for the expanding steel 
and underground development continued. industry. Construction neared completion 
The Agnew nickel mine, owned by Mt. Isa_ on a $100 million project to produce nickel 
Mines Ltd. and Western Selcast (Pty.) Ltd., carbonate by hydrometallurgical methods 
made initial shipments of concentrate to at a laterite site near Niquelandia. The 
the Kalgoorlie smelter of WMC late in the carbonate would be shipped to a new | 
year for toll conversion into matte for electrolytic refinery near Sao Paulo. Annu- 
subsequent refining in the United States at al capacity of the refinery was stated as 
the Amax Nickel Inc. refinery. Initial ship- 5,500 tons of cathode nickel, doubling to 
ments of matte were received at the AMAX 11,000 tons with completion of a second 
refinery in early 1979. | stage in 1981. . 
WMC completed the installation of a new The largest new project, at Barro Alto in : 

shaft smelting furnace at the Kalgoorlie Goias State, was halted by Inco Ltd., which 
| _ gmelter in 1978. Total capacity of 450,000 had the majority interest in the develop- 

tons per year of concentrate, equivalent to ment. Although the Baminco nickel deposit 
90,000 tons per year of nickel in matte, is at Barro Alto is the largest known high- 
adequate to process the expected production grade laterite deposit in Brazil, prospects _ 
from its own mines and the toll volume were not considered promising because of 
anticipated through 1985. | excess production capacity in projects al- 

Legislation passed by the Queensland ready completedelsewhere. — 
government again permitted refinancing Burundi.—As a result of United Nations 
for the Greenvale laterite nickel project of exploration activity, sizable deposits of lat- 
Queensland Nickel Pty. Ltd. The govern-_ erite nickel ore have been discovered in the 
ment-guaranteed loans totaled approxi- Musongati region. In late 1977, the United 
mately A$90 million. The legislation per- Nations awarded a contract to UOP, Inc. to 
mits repayments to international and Aus-_ carry out a feasibility study of extraction 
tralian lenders of as low as 5% per year methods for the ore. During 1978, Ralph M. 
through 1980. Total indebtedness for the Parsons Co. carried out an engineering 
project approximated A$350 million in feasibility study, including capital cost and 
early 1978. Production from the Greenvale operating revenue estimates. Early in 1979, 
mine totaled 20,500 tons of nickel as 90% the Government of Burundi issued invita- 

nickel oxide in 1978, compared with 18,500 ‘tions to international mining companies to 
tons in 1977. . attend a conference in Bujumbura to consid- 

Metal Exploration Ltd. accepted a $1.4 er the results of the feasibiltiy studies on a 
million loan from the Western Australia project that is based upon ore reserves of 
government to continue a four-year devel- 200 to 300 million tons grading 1.5% nickel 
opment program at the Nepean nickel mine and estimated project cost of $850 million. 
south of Coolgardie. AMAX, Inc. continued Canada.—Canadian nickel producers cut 
exploratory drilling at the Digger Rocks back operations drastically to achieve re- 
sulfide deposit at Forrestania. Proven re- duction of excess inventories that had ac- 
serves of 1.8 million tons of ore have been cumulated since early 1975. By January 
defined grading 2.2% nickel at a cutoff 1978, several mines had been closed and 
grade of 1% nickel. other closings followed in the early months 
Botswana.—Continued operating losses of the year. Final mining and milling capac- 

at the Selebi Pikwe mine and smelter led to ity reductions occurred when the mine and 
a restructuring of the indebtedness of mill of Inco Metals Co. (Inco) at Shebandow- 
Botswana RST, Limited. Amax Nickel, Inc., an, Ontario, were closed in September 1978. 

agreed to purchase the total matte produc- By midyear 1978, deliveries exceeded new
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Table 11.—Nickel: World mine production, by country’ _ Se 

: | (Short tons) 
a 

Country) a 1976 1977 1978 1979 

Albania __________________-_-=_-___- +--+ ++ 7,700 8,300 8,800 9,400 
Australia (content of concentrate)__________-_-___--__--~----- ™90,976 94,653 90,785 281,570 
Botswana _____________________-__-------------- 13,866 13,331 17,691 17,600 
Brazil (content of ore) _._.__/__ __ ______~_~_-~_-~-------+-~--~- 5,812 4,675 3,924 4400 . 
Burma (content of speiss)__ _ _ __________--~_--~----~-~--+--- 26 19 20 - 20 
Canada®?___ = 265,464 256,300 = :148,360 = 145,040 
China, mainland® ________________.-§_-=§____ +--+ 10,000 11,000 11,000 —‘11,000 
Cuba (content of oxide and sulfide)®@___._____________-.----- 740,700 40,800 40,800 40,800 
Dominican Republic______._____________-~_---------- 26,896 27,448 15,768 227,650 
Finland: 
Content of concentrate _-____________~_____ ~~ 7,008 6,484 | 4,859 6,400 
Content of nickel sulfate ____§_§_§_________-____-~_--__- 209 246 191 ' NA 

German Democratic Republic ___._._/__._________-__--_-_--+- 2,800 2,800 3,000 3,000 
Greece (recoverable content of ore)? _________________----- 30,380 $28,248 24,140 22,700 
Guatemala ___________________~____2 e+ _e 328 2,000 9,520 
Indonesia (content of ore)* __-_. 5 ee 31,716 36,468 35,179 = 789,852 
Mexico (content of ore) __ .__________~___--~~_-----~~-+-+- 62 8 24 22 
Morocco (content of nickel ore and cobalt ore)_ __________-_~-~-~-~- 161 172 192 _ 187 

New Caledonia (recoverable)> __________________.____--- "121,157 —-115,859 72,862 289,550 
Norway (content of concentrate)______.____..--_----~----- 579 550 1,100 550 

| Philippines _______________1____--_-_----_------- 17,600 40,544 34,222 39,740 
Poland (content of ore)®__._$__»___»_» /» >» -§ - e+ --- ++ 3,100 3,100 3,100 3,100 
Rhodesia, Southern (content of concentrate)®____________-_---+- 17,600 17,600 17,600 17,600 
South Africa, Republic of _.._._____________-_---------- 24,660 24,201 24,250 24,250 
U.S.S.R. (content of ore)® __________________-_--_------- 749,000 157,000 —- 163,000 168,000 
United States (content of ore shipped) __.__________--~----~-~- 16,469 "14,347 13,509 15,065 

Total —- 888,941 904455 781,871 776,516 
. eee we - . . : 

€Estimate. Preliminary. "Revised. NA Not available. oe 
1Insofar as possible, this table represents mine production of nickel; where data relate to some more highly processed 

form, the figure given has been used in lieu of unreported actual mine output to provide some indication of the magnitude 
of mine output, and are so noted parenthetically following the country name, or by footnote. 7 

2Reported figure. De | 
3Refined nickel and nickel content of oxides and salts produced, plus recoverable nickel in exported mattes and speiss. | 
4Includes a small amount of cobalt not reported separately. . 
5Nickel-cobalt content of metallurgical plant products, plus recoverable nickel-cobalt content of exported ores. — 

production. Reduction of inventories was with those at the end of 1977. Late in 1978, 
accelerated by the strike of Inco employees Falco announced that two mines would be | 
in the Sudbury District. The strike began on reactivated to increase concentrate produc- 
September 16 and.continued through June tion approximately 10%. The increased flow 
15, 1979. Canadian mine production totaled of concentrates were to reach the smelter in 
143,360 tons of nickel in 1978, a reduction of May 1979. The large Lockerby mine was 
44% from mine production in 1977. Mine reactivated in late 1979. Nickel production 
production in 1979 was estimated at 145,000 by Falco from Canadian concentrates was 
tons. 33,820 tons in 1979. 

Inco mined 10.9 million tons of ore in In the last quarter of 1978, Falco started 
1978, a reduction of 44% compared with marketing a button-shaped cathode form of 
1977. Production of nickel was 134,000 tons nickel, termed Crowns, designed specifically 
compared with 208,000 tons in 1977, but for improved feeding in titanium baskets 

shipments were up 21% to 188,700 tons. for continuous electroplating installations. 
The new $25 million powder metal strip Both Inco and Falco instituted compre- 

plant of Inco’s Canadian Alloys Division, hensive energy management programs to 
Walden, Ontario, was commissioned during control operating costs in the face of rapidly 
1978. Small quantities of strip in several increasing electric power rates. A goal of 
analyses were produced for customer trials 20% reduction in unit energy consumption 
for coinage and other applications. was established for 1980.4 5 

Falconbridge Nickel Mines Ltd. (Falco) Sherritt Gordon Mines Ltd. continued 

planned early in 1978 to reduce operations operations at its hydrometallurgical refin- 
to 55% of capacity as a means of reducing ery at Fort Saskatchewan, Alberta. With 
inventories. Several mine closings were the closure of the Lynn Lake, Manitoba, 
completed by the end of March. Production mine in 1977, the company was dependent 
of ore was 2.28 million tons compared with on imported concentrates, principally from 
2.86 million tons in 1977, but shipments of Western Australia. These supplies were cut 
nickel in 1978 were 37,440 tons compared off early in 1978 as the mines providing the 
with 17,440 tons in 1977. Inventories were principal feed were closed. Arrangements 
reduced 44% by the end of 1978 compared were subsequently made with Inco Ltd. to
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__ Table 12.—Nickel: World smelter production, by country! 

oe | (Short tons) . 

: . Country? 1976 1977 1978? =. 1979 

Australia?_ = T43,947. 37,633 41,146 440,133 
Botswana _________-~_______ ee (5) (5) (5) (5) 
Brazilé_-_-§ $= 5 = es 2,369 2,789 2,811 - 2,600 
Canada’? _____._________ Lee 194,447 186,960 —_ 118,390 75,400 
China, mainland® _________________ 10,000 11,000 11,000 11,000 
Cuba®_ = F20,300 20,400 19,800 19,800 
Czechoslovakia® ___.__-____2 3,900 4,400 4,400. 4,400 

_Dominican Republic®é ~.§_- 9 $= = 26,896 27,448 15,763 27,650 
Finland ________________ 8,404 10,414 8,268 12,675 
France? __-__- = ' 13,573 11,331 8,684 ' 3,860 
German Democratic Republice ________§»_--§ 2» 3,100. 3,100 3,300 3,300 

Germany, Federal Republic off _.§.-§_____________________ 143 100 993 1,180 Greece _______- 18131 10,582 16,645 —-20,800 
Indonesia®___.__________________ eee 452 5,432 4,959 4,600 
Japan_______. _ 104,499 103,507 87,303 112,000 Mexico__________~~______ 62 37 24 20 
New Caledonia? ______________ ee 42,055 = 31,177 ~—s 21,924 34,300 
Norway ____~--_______~_~___ ™36,029 42,132 26,166 33,820 
Philippines ~------- 16,798 24,111 20,613 23,470 
Poland® ______~-____- ee 3,100 3,100 3,100 . 3,100 , 
Rhodesia, Southern®_______-___ ee 11,000 | 14,300 14,300 14,600 
South Africa, Republic of... == 18,700 19,000 19,300 . 19,300 
United Kingdom __-~____§_____ 9 36,514 25,525 23,553 #20,594 
USS.Ro oe F171,000 179,000 185,000. 190,000 

United Statest®_________-___-_---- ~~ --_---_----_- 33,939 37,897 37,298 441,293 

Total ~~~ 823,158 811,375 694,740 719,895 

*Estimate. Preliminary. "Revised. . . 
1Refined nickel plus nickel content of ferronickel produced from ore and/or concentrates unless otherwise specified. 
In addition to the countries listed, Albania is known to have initiated smelter production in 1978, and North Korea is 

believed to have produced metallic nickel and/or ferronickel, but information is inadequate for formulation of reliable 
estimates of output levels. Several countries produce nickel-containing mattes, but output of nickel in such materials 
have been excluded from this table in order to avoid double counting. Countries producing matte include the following, 
with output indicated in short tons: Australia: 1976—35,260; 197 7—36,650; 1978—36,045; 1979 (estimated)—36,400; 
Botswana: 1976—13,093; 1977—13,331; 1978—17,691; 1979-estimated)—19,500; Indonesia: 1976—nil; 1977 (estimated)— 

' 3,120; 1978 (estimated)—7,280; 1979 (estimated)—11,100; New Caledonia: 197 6—26,190; 1977—25,395; 1978—18,853; 1979 (estimated) —13,900. . a | 
Refined nickel content of oxide. | 
“Reported figure. 7 
*Data published in previous editions represented nickel content of copper-nickel matte, and has been deleted from table 

to avoid double counting. (This nickel has been reported as refined nickel output in countries that import matte from 
Botswana and process it into final smelter products). 

Nickel content of ferronickel only. (No refined nickel is produced.) 7 
"Includes nickel content of ferronickel, refined nickel and nickel oxide. 
®Includes nickel content of nickel alloys. 
*Series revised to represent only the nickel content of ferronickel, omitting the nickel content of nickel matte that was 

included in previous editions; this has been done to avoid double counting. 
?0Byproduct of metal refining, including that derived from both domestic ores and imported materials. . 

, provide feed stocks on a long-term basis nickel in two products— a nickel-cobalt 
from the Thompson area. Total refined matte which is shipped to Eastern Europe 
nickel production was 13,460 tons in 1978, for further refining, and a finished nickel 
slightly higher than production in 1977, and oxide sinter (76% nickel) which is shipped 
15,900 tons in 1979. to Western and Eastern European coun- 
Colombia.—Final financing for Econiquel tries. Expansion of the two complexes, pre- 

(Cerro Matoso S.A.) was arranged late in viously known as Nicaro and Moa Bay, is 
1978, and it was announced that construc- underway with a planned annual combined 
tion of the Montelibano ferronickel plant capacity of 50,000 tons by 1981. 
would begin in March 1979. Upon comple- A second expansion phase involves a new 
tion in 1982, the $360 million facility is integrated facility of 36,000 tons capacity at 
expected to produce 21,000 tons per year of Punta Gorda which is reportedly under | 
nickel in ferronickel for export. Participa- construction and scheduled to begin produc- 
tion in the project is distributed as follows: tion in 1982. An additional new plant of 
45%, Econiquel; 35%, Billiton Overseas NV _ similar capacity is to be constructed at Las 
(a subsidiary of Shell-Netherlands); and Camaroicas with initial operation in 1984. 
20%, Hanna Mining Co. Hanna will also Dominican Republic.—Falconbridge Do- 
hold the management contract. minicana C. por A. operated at reduced 
Cuba.—Cuban production continued at capacity (about 45%) during 1978, and 

the annual rate of 40,000 tons of contained shipped 21,700 tons of nickel in ferronickel,
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compared with 22,700 tons in 1977. Reduced. _tons of nickel in matte, mostly shipped to 
Operations were necessitated by excess in- Clydach. 
ventories; however, production rose to an Indonesia.—Exports of nickel ore to Ja- 
estimated 27,650 tons in 1979. In late 1978, pan by P.T. Aneka Tambang, the Indonesia 
the company began marketing a new ferro- State mining corporation, were expected to 
nickel product form, more suitable for total about 640,000 tons in the fiscal year 
mechanized handling; the individual cone- ending May 31, 1979, compared with 830,000 
shaped pieces weigh about 1 1/2 pounds. tons in the previous fiscal year. The price 

_ Finland.—Outokumpu Oy began com- for ore containing 2.4% nickel was $0.50 per 
~ mercial operations at the nickel-copper sul- pound of contained nickel, compared with 
fide deposit at Vammala. Annual mine $0.55 per pound in the previous fiscal year. 
output of 400,000 tons of ore, averaging Ferronickel production by Aneka Tambang 
0.7% nickel and 0.4% copper, replaces the in 1978 was equivalent to 4,349 tons, nickel 
company’s former production at Vuonos. content, and a similar volume was produced — 
Total nickel production in 1978, all in the in 1979. 
form of cathode nickel, was 8,268 tons. In A Japanese consortium of nickel refining | 

~ 1979 production was estimated at 12,675 companies postponed plans to develop nick- 
tons. | | el laterite mining and ferronickel produc- | 
France.—The new electrolytic refinery of tion facilities at Gebe Island in the Halma- 

_ Société Métallurgique Le Nickel (SLN) near hera Group. | | 
LeHavre, France, was completed in July Construction was completed early in 1978 
1978 and trial production was initiated in at the $900 million complex of P.T. Interna- 
the last months of the year; production in tional Nickel Indonesia at Soroako. One of 
1978 totaled 2,490 tons of cathode nickel. the three process lines began operating in 

“Production was halted in late 1978 by a April, and the first shipment of high-nickel 
serious fire in the refinery. Production re- matte was made to Japan in May. Approx- 

_sumed in October 1979, and an estimated imately 5,000 tons of nickel in matte were 
3,000 tons of nickel was produced from shipped in 1978, principally to Japan. Pro- 
October through December. The facility has duction in 1979. was 9,500 tons of nickel in 
a design capacity of 13,000 tons annually. 78%-nickel matte. = sit 

Greece.—Expansion of the Société Min- P.T. Pacific Nikkel Indonesia, the princi- 
iére et Métallurguque de Larymna S.A. pals of which are United States Steel Corp., _ 
(LARCO) facility at Boeotia, from 15,000 to Hoogovens Ijmuiden B.V., Amoco Minerals 
27,000 tons annual capacity of nickel in’ Co.,a subsidiary of Standard Oil of Indiana, 
ferronickel, was completed early in 1979. and the Indonesian Government, completed 
The expansion included the provision of exploration and preliminary engineering 
modern haulage trucks, a new kiln and for nickel production on Gag Island off the 
electric smelting furnace. A project on the northwest coast of Irian Java. With a pro- 
Island of Euboea, east of Athens, was post- jected capitalization of $1,000 million, the 
poned pending improvement in market con- _ project is based upon 150 to 200 million tons 
ditions for nickel. Also delayed were new of delineated ore and use of a modified 

_ facilities planned by Eleusi Bauxite Mines. Sherritt Gordon hydrometallurgical process 
Production of nickel by LARCO in 1978 was_ with an annual production potential of 
14,887 tons compared with 10,600 tons in 55,000 tons of nickel in the form of powder 
1977; the latter figure reflected a 3-month or briquets. Financing was not completed 
labor strike. Production in 1979 approxima- andthe project was postponed. 
ted 20,800 tons. Most of the ferronickel Japan.—Japanese demand for nickel de- 
product is exported to the European Com- clined during most of 1978 but recovered 
munity, Sweden, and Canada. modestly in the last 4 months. Producers of 
Guatemala.—A small matte shipment refined nickel began the year with excessive 

was made in February 1978 from the new inventories of imported lateritic ore and 
plant of Exploraciones y Explotaciones Min- _ refined nickel and ferronickel products. As 
eras Izabal, S.A. (Eximbal). After a short a result, quantities of ore imported from 
operating period to train personnel, the kiln New Caledonia, Indonesia, and Rio Tuba 
and smelting furnace were shut down for Nickel Mining Corp. of the Philippines were 
inspection and modifications and restarted reduced substantially in the fiscal year 
late in the year. Additional shipments were ending in March 1979. In general, for ores 
made totaling 1,585 tons to the newly in- averaging over 2% nickel, payment was 
stalled fluidized bed roaster at Clydach, made on the basis of $0.50 per pound of 
Wales. Production during 1979 was 7,000 nickel contained, a decline of 9% from the
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ess technology. Feasibility studies have not at Kavadarci, with rated annual capacity of 
been completed. 17,600 tons of nickel content, was scheduled 

U.S.S.R.—Production capacity of the No- to start operations late in 1979. Current 
rilsk nickel complex in Siberia reportedly indications suggest initial operations in 
will be expanded by 80% during the 10th 5- 1982. A second mining and ferronickel pro- 
year plan, which started in 1977. This ex- duction facility, in the Kosovo Republic 
pansion will raise total Soviet capacity 44%, bordering on Albania, was also under con- 
from 231,000 to 310,000 tons of nickel annu- struction, with operations scheduled in | 

ally. New mine equipment is being in- 1982. Rekmk Kosovo is to mine 1.1 million 
stalled, and the extraction and refining tons of ore annually and produce 13,200 

processes are being improved. tons of nickel in ferronickel. Capital cost 
Yugoslavia.—The new ferronickel facility was estimated at $150 million. 

: | TECHNOLOGY 

Bureau of Mines scientists continued re- other high-nickel alloy scrap. Bureau re- 
search on extraction methods for recovering searchers continued experimental work on 
nickel, copper, and platinum metals from practical methods of recovering nickel and ~ 
matte produced from flotation concentrates cadmium in pure form from scrap nickel- 
from low-grade Duluth gabbro sulfide de- cadmium batteries. 
posits. The matte treatment involves at- Development activities related to the 
mospheric and pressure leaching with sul- mining of deep seabed nodules were slowed 
furic acid, separation of copper from nickel in 1978 because of the depressed nickel 

and cobalt by solvent extraction, and purifi- market and the discouraging outlook for an | 

cation by electrowinning. Precious metals international agreement on rules for ocean 
concentrate in the leach residue. The proc- mining. Ocean Mining Associates completed | 
ess developed by the Bureau for treatment tests of an airlift system at depths of up to 
of western laterite ores was carried to the 15,000 feet; Ocean Minerals Co. contracted 

pilot plant stage in October 1978 with acost- for lease of the ship “Glomar Explorer’ and 
sharing contract for $2.3 million with UOP, planned deepwater tests in early 1979. 
Inc., to modify a pilot plant at Tucson, Ariz., Ocean Management, Inc., completed two 
and carry out tests of the process overa 15- successful deepwater tests of a hydraulic lift 
month period. Research continued on meth- system but subsequently announced defer- | 
ods for extracting chromium from the leach ment of activities. A Japanese consortium : 
residue after the nickel and cobalt have launched a ship specially designed for deep- . 

been recovered by leaching. sea nodule exploration, with initial oper- : 
The Bureau continued research on meth- ation expected southeast of Hawaii in July 

ods of increasing recovery of nickel from 1980. A survey paper on nodule resources in 
wastes. The finalized procedure developed the northeastern equatorial Pacific Ocean 
at the Rolla Research Center for recovering was published.® 
nickel, chromium, and iron from stainless 

steel plant particulates was demonstrated 1Physical scientist, Section of Ferrous Metals. | 

in several commercial-size electric-furnace "Minnesota State Planning Agency. The Minnesota 

heats. Recoveries of over 90% of the valu- Re OP stinetions of Newey a ‘Oeney Oregon 
able elements as alloys were achieved by _ Dept. of Geology and Mineral Industries, Misc. Paper 20, 

smelting pelletized mixtures of flue dusts, Wen K. H. B. The Inco Metals Company, Ontario 
mill scale, grinding swarf, and reductant in Division, Energy Management Program. Can. Min. J., 

electric furnaces. The Bureau provided Mepovie, De MA Energy Conservation at Falconbridge 
technical assistance and monitored con- Nickel. Can. Min. J., March 1978, pp. 69-70. 
tracts with Inco Inc. and A.D. Little, Inc., Kay, H., E., and J. Michal. The AMAX Acid Leach 
with funds provided by the Federal Emer-  £00ess for Oxide Nickel, Ores: AIME Annual Meeting, 
gency Management Agency of the General Ng Mieeee: C.J and ¢ G. R. Wicker. Economic Analysis of 
Services Administration. The purpose ofthe he AMAX Acid Leach Process. AIME Arment Meetint® 
project was to develop methods for ex- Denver, Colo., Feb. 27, 1978. 
tracting nickel, cobalt, and chromium from Sor ee i eet ee rostanhy Unit Calif at San 
obsolete and contaminated superalloy and _ Diego, 1978.





Nit - itrogen 

By Russell J. Foster’ 

Domestic ammonia production declined _ ty for the coal-based production of gasoline 
in 1978, but recovered to a record level in via methanol.’ 
1979. Consumption of ammonia in the The Natural Gas Policy Act of 1978 was 
United States continued upward, eclipsing enacted in October 1978. The measure, ef- 
previous peaks in both 1978 and 1979. Ex- fective December 1, 1978, contains a decon- 

ports of ammonia and total nitrogen in trol provision based on a system of incre- 
compounds increased both years. Although mental price increases until 1985, when , 
total nitrogen-containing imports leveled price controls on much of the natural gas 
off, the quantity of imported ammonia con-___ will be lifted. The act assures that essential 
tinued to rise. Industry overcapacity and agricultural users of natural gas will re- 
rising costs, as well as low-priced imports, ceive priority second only to residential, | 

have confronted U.S. ammonia producers. school, and hospital use, in the event of 

Legislation and Government Pro-  curtailments.‘ 

grams.—In July 1979, 12 U.S. producers In March 1978 the Federal Energy Regu- 
and 1 distributor of ammonia petitioned the latory Commission (FERC) ruled that natu- 
U.S. International Trade Commission for ral gas from Federal offshore sources must 
relief from Soviet imports under section 406 be offered to the interstate market and 
of the Trade Act of 1974. On October 11 the could not be reserved for the producer or 
Commission reported to the President that specific customers.> In June 1979 FERC 
market disruption did exist, and recom- announced that approval for First Missis- 
mended a 3-year quota on U.S. imports of sippi Corp. and its partners to use Federal 
ammonia from the U.S.S.R. of 1.0 million offshore natural gas for their joint-venture 
tons in 1980, 1.1 million tons in 1981, and ammonia plant at Donaldsonville, La., 

1.3 million tons in 1982. However, on De- would be contingent on the companies’ 
cember 11, the President rejected the find- agreeing to offer natural gas from other 
ing and recommendation.? sources to the interstate pipelines that will 

The Department of Energy approved the _ transport the gas to the plant.® 
suggestion of W. R. Grace & Co. to change The Environmental Protection Agency 

_its proposed ammonia-from-coal plant at (EPA) established effluent limitations 
Henderson, Ky., to a commercial-size facili- guidelines for ammonia and ammonium 

Table 1.—Salient ammonia statistics 

(Thousand short tons of contained nitrogen) 

TE 1995-—S*«<CTS:*C*‘“‘iTT:O#*«WSTB;C*«CW‘QT™ 

United States: 
Production? ________________._____________ 718,609 13,856 14,712 14,282 14,932 
Exports .________________________ =e 289 361 346 434 649 
Imports for consumption ______________________ 662 599 884 1,247 1,603 
Consumption? ______________._______________ 18,223 "18,989 14,831 15,270 16,178 

World: Production _____________~_ ~~~ Le ©54,600 62,600 68,500 72,800 77,200 

Estimate. Preliminary. ‘Revised. 
1Synthetic anhydrous ammonia and coke oven ammonia. 
2Includes producers’ stock change in synthetic anhydrous ammonia and coke oven ammonia. 
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sulfate representing the degree of effluent regulations can be fully evaluated.* | 
reduction attainable by the application of | Effective in November 1978, the Occupa- 
the. best conventional pollutant control tional Safety and Health Administration 
technology.? EPA withdrew regulations established final standards limiting worker | 
which established pH parameters for urea exposure to acrylonitrile at 2 parts per 
and ammonium nitrate plants until the million averaged over 8 hours.? . 
industry petition for reconsideration of the | | | | 

— ae DOMESTIC PRODUCTION 

_ Production of ammonia in the United monia demand in 1979 spurred production 
States declined to 14.2 million tons of nitro- to an alltime high of 14.9 million tons of 
gen content in 1978. Industry overcapacity contained nitrogen. a 
and an influx of low-priced imports from Construction of new ammonia plants for 
countries with plentiful supplies of inexpen- American Cyanamid Co., at Fortier, La., 
sive feedstock exerted downward pressure Columbia Nitrogen Corp., at Augusta, Ga., 
on prices. Coupled with rising costs, es- and Georgia Pacific Corp., at Plaquemine, 
pecially for natural gas, these factors caus- La., was completed during 1978-79, after 

ed several domestic ammonia plants to shut substantial new capacity was added in 1977. 
down or reduce output. Stronger am- | 

| Table 2.—Fixed nitrogen production in the United States 

. oe . (Thousand short tons of contained nitrogen) 

Co : 1975 «1976 1977 1978 1979” 

Anhydrous.ammonia, synthetic plants?________.______- 13,496 "13,741 14,602 14,129 14,826 
Ammonium compounds, coking plants: — . — . . 

Ammonia liquor______§__ / -_-_-_____~~-_-_----~--~-- 5 4 7 4 6 
Ammonium sulfate... $$ $$» -5 - -§ -§ -§ ~~ -_____--- 108 111 103 96 | 100 
Ammonium phosphates __________.____-___-___~- (?) () (?) (?) (?) 

. Total. ~~~ 13,609 13,856 14,712 14,232 14,932 

-PPreliminary. ‘Revised. . . 
_ 4Current Industrial Reports, U.S. Department of Commerce, Bureau of the Census. 

2Included with ammonium sulfate to avoid disclosing company proprietary data. 

Table 3.—Major nitrogen compounds 
produced in the United States 

(Thousand short tons, gross weight) 

: Compound 1977 1978 1979” 

Acrylonitrile________ 821 876 1,009 
Ammonium nitrate _ _ _ 7,177 7,210 - 7,796 

Ammonium sulfate’ __ 2,748 2,900 €2,400 
Ammonium phosphates 10,211 11,517 12,082 
Nitric acid ________ 7,987 7,934 8,559 
Urea____ ~~. _ 4,446 6,506 6,749 

"Estimate. Preliminary. 
1Includes ammonium sulfate from coking plants. 

Sources: Bureau of the Census and International Trade 
Commission. ,
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| Table 4.—Domestic producers of anhydrous ammonia . 

(Thousand short tons per year of ammonia) 

. Company . Location Capacity 

Agrico Chemical Co. - Williams __~_§ $$ _~§_ ~~ ~_ ~~~ __ Blytheville, Ark ~_-____§ _____~______-_ 407 
Do. __~ ee Donaldsonville, La___~__ ~~ ~§ 5 5 ee A68 
Do___~_~_ ~~ LL Verdigris, Okla_____ ____ _~______-_- 840 

Air Products & Chemicals, Inc____~§_§_§_§__/___________ New Orleans, La____ ~§ _--___§___~___- 210 
Do___ ee Pace Junction, Fla___~$_§_§_§_§ _~.~______-_ 100 

Allied Chemical Corp ___ ~_-.~§__~__~_~__~_- LaPlatte, Nebr ____§__§_§___________-_ 172 
Do. ~~ LLL Hopewell, Va _____/§__-_______-_--- 340 
Do_- LLL Geismar, La____§______§__~________ 340 
Do____~-_~__~ ~~ Le Helena, Ark___ _~_~>§__§ ~~~ ee 210 

American Cyanamid Co___§_§_§ $$ ~~ ~~ Fortier, La.____§__~_.~_~_~_____ 580 
Amoco Oil Co__ = LL Texas City, Tex__§____§.________--- . _ 522 
Apache Powder Co___ _- _-§_§ 5 5 /. 5 5 5 ee ee Benson, Ariz ~_____.-________-~_/- 15 
Atlas Chemical Industries, Inc___§_§_§_~§_§_.____-____ Joplin, Mo___ >_> ~ 186 
Beker Industries Corp. __ __§_§ ~~ ~~~ Conda, Idaho ____________.~___--~~- _ 100 
Borden Chemical Co___ > $2 5 5 5 Geismar, La___§_§________~_____--- 340 
Camex,Inc ___~§_§__~__ ~~~ Le Borger, Tex _____________=-_---- -400 
Car-Ren, Inc_________~_________--_----_-- Columbus, Miss______—~_--~------ 68 
CF Industries, Inc ____§_~_-§__ ~~ LL Donaidsonville, La____.~_~________—~- 1,590 

Do___~_~__~_ ~~~ LLL Fremont, Nebr __._$_§__$_______---~--~ 48 
Do LLL Terre Haute, Ind______________-_-— 150 
Do___ Lee Tunis-Ahoskie, N.C ____.___~___-__-~~- 210 
Do eee ___)S:sSCOTT ner, Tenn_ = 2 170 

Chevron Chemical Co ____§_§__$. ~~. ~~ ‘Pascagoula, Miss_____§_§_~_§_~____~_-~__~ 510 
Do___ _ Le ‘Fort Madison, Iowa ______.-_______~-~ 105 
Do__ ee El Segundo, Calif_______~_______-_.- 20 

Columbia Nitrogen Corp _____§_§_~____~__ ~~ __ i Augusta, Ga___ = 5 5 2 510 
Diamond Shamrock Chemical Co ___ _. -§ /§ /§ /§ - ee Dumas, Tex ____ _ ~ /§ ~~ __~_ 160 
Dow Chemical Co _~____§_~_§_ LLL Freeport, Tex ___$_§____.~_._____-__ 115 
E. I. du Pont de Nemours & Co. ___~§_____-__-~-_-~- Beaumont, Tex _________~______-_- 340 

Do___- ee Victoria, Tex ___ ~~ _§_.__~__~______-_ 100° 
El] Paso Products Co___§_§_._~§_-____-_~_~----_-- Odessa, Tex ____ _._____~_._____- 115 
Farmland Industries, Inc__ ___§_§.~_9__~_~_~_________ Fort Dodge, Iowa_ ~~ _- -§ _ ~~ 210 

Do. = ee Dodge City, Kans____§_______~_____ - 210 
Do. __ Le Hastings, Nebr___$_§_____-_~_____-_- 140 
Do___~__ ee Enid, Okla___§_~§2§ $2 ~5 5 -§_- ~ -§ ee . 840 
Do________~_-~_~-_~_-~--~---- +--+ Lawrence, Kans ______—~______--_~- 340 
Do___ ee Pollock, La _~_-_~____ ~~~ ~~~ 420 

Felmont Oil Corp_______.______-~---_------- Olean, N.Y _-_~______-_-_-~-----., 85 
First Mississippi Corp______.~_._.__-~__-__~_-~ ‘Fort Madison, lowa _______~~____-~_- - 365 
FMC Corp __ 2 5 5 ee eee S. Charleston, W.Va _~_____________ 24 
Gardinier, Inc. ~__ ~~~ 2 5§ 5 7 ee Tampa, Fla ____~_~§_ 9 _~>_~ ~~~ 120 
Georgia Pacific Corp. _____________ ~~ ______ Plaquemine, La._________________ 196 
Goodpasture, Inc_________~_ ~~~ ~~ Dimmitt, Tex ___§_§___§_§_~_ ~__ .. 40 
W.R. Grace & Co. Woodstock, Tenn___ _ $$ -§ 340 
Green Valley Chemical Co __________.~.__~_____-_ Creston, Iowa___ _~§_§_§_____.~______ 35 
Hawkeye Chemical Co _______§____~_~_______ Clinton, Iowa ________~_-~__~______ 138 — 
Hercules, Inc ____§___~_§ ~~ ee Lt Louisiana, Mo___§__§_~§_~§__~_~_~ ~~ ~~ 70 
Hooker Chemical Co____ ~~) /§ -§ -§ 5 pe Tacoma, Wash __________________ 23 
International Minerals & Chemical Corp ___________ Sterlington, La________._._______ 400 
Jupiter Chemical Co___§___§_____~__ ~~~ ee Lake Charles, La_____~§___.~________ 78 
Kaiser Agricultural Chemicals Co _______§_§_______ Savannah, Ga__.-____~§_§_~_§_§________ 100 
Mississippi Chemical Corp ___.___._§_/______._-~~_-_ Yazoo City, Miss ____§_§____~________ 393 

Do__ Le Pascagoula, Miss________________- 175 
Monsanto Co ____§__§__ Le Luling, La_ ~~ 5) ee Le 850 
New Jersey Zinc Co ________§__~___~____ Palmerton, Pa _________________- 35 
N-Ren Corp ______~_____~_ Le Pryor, Okla ____§______~_-~_______- 94 

Do___~___ eee East Dubuque, II]. ~§ .§ 55 5 5 5 238 
Do___-_ ee Carlsbad, N. Mex_____§___________-— 68 

Occidental Agricultural Chemical Co______§_§_ ..____- Taft, La _.--_________~_______- 90 
Oklahoma Nitrogen Co ____~$_ > 5 ee ee Woodward, Okla ___ _-.-_____~_______ 400 
Olin Corp __.~_§_______~__~___~_ ee Lake Charles, La________________~- 490 
Pennwalt Chemical Co ____________~__-----_~ Portland, Oreg ________~_~________ 8 
Phillips Pacific Chemical Co____§ $$$ $$ -»___ Kennewick, Wash ________________ 155 
Phillips Petroleum Co_____§_§_§_§_/_______ Beatrice, Nebr ____~ __- ____~________ 210 
PPG Industries___§_____~___.~ ~~ ee Natrium, W.Va ________________ - 50 
Reichhold Chemicals, Inc. __~__~_ ~~~ -_~__~-~____ St. Helens, Oreg __- _-__-___________ 90 
J.R.Simplot Co __~___~__~_____ ee Pocatello, Idaho _________________ 108 
Tennessee Valley Authority ________._____~__-_ Muscle Shoals, Ala. _____~__________ 74 
Terra Chemicals International, Inc______________ _ Port Neal, lowa__ ~~ ~~~ ~_______ 210 
Triad Chemical Co__ = 5 7 2 ee Le Donaldsonville, La___~_-~___~-~________ 340 
Union Oil Co ~~ LLL Kenai, Alaska___§_§_~§_~§_~§_~§_~__________ 1,020 
Do_________~_-~__-~_~_.-__ ee Brea, Calif.__~§_§_-.-_-~___~_~_______ 280 

U.S.S. Agri-Chemicals, Inc ____~ ____..__~_.2-_-__-_ Clairton, Pa... ~~~ Lk 325 
Do____ LL Cherokee, Ala______§____~-_______ 175 
Do___~_~____ Geneva, Utah___________________ 70 

Valley Nitrogen Producers, Inc ____________--_-~- El Centro, Calif. _~.-.-...-----_____- 210 
Vistron Corp _____.~___~____ ee Lima, Ohio ____________-~_______ 475 
Wycon Chemical Co_____~_§___~_______ Cheyenne, Wyo___________~_______ 167 

Total _-§__-__~__ Le 20,365 

Source: Economics and Marketing Research Section, Tennessee Valley Authority. World Fertilizer Capacity, 
Ammonia. Muscle Shoals, Ala., Apr. 16, 1980.
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| CONSUMPTION AND USES | oe 

Domestic consumption of ammonia in- the United States and the continued | 
creased to 15.3 million tons of contained strength of export markets. 
nitrogen in 1978. This rise in ammonia Fertilizers account for over three-fourths 
demand was due primarily to greater pro- of ammonia demand either in direct appli- _ 
duction of nitrogen fertilizers for export, as cation or the manufacture of downstream 
domestic fertilizer application was down.In compounds. Other uses of chemicals pro-— 
1979 ammonia consumption reached nearly duced from ammonia include explosives, 
16.2 million tons of nitrogen content be- resins, fibers, plastics, and animal feeds. 

cause of greater use of nitrogen fertilizers in | SO 

—— STOCKS 7 | 

Ammonia stocks held by producers at stocks of ammonia were reduced 14% fur- 
yearend 1978 totaled over 2.0 million tons of ther to just under 1.8 million tons of nitro- ~ 
contained nitrogen, down 10% from the gencontent at yearend. 
previous year’s ending inventory. In 1979 | 

PRICES 

Abundant supplies and reduced demand solutions, spring farm prices of nitrogen 
by domestic agriculture depressed ammonia fertilizers were higher than those of the | 
prices throughout 1978. The spot market previous year, and all compounds displayed 
reportedly declined to about $80 per ton, increases during the year.'* | 
f.o.b. gulf coast.?° In the spring of 1978 the | 
average price of ammonia at the farm level Table 5.—Price quotations for major 
was down more than 9% from a year nitrogen compounds at yearend 1978-79 
earlier, and dropped further during the (Per short ton) | 

year. Prices paid by U.S. farmers for nitro- ©9———____EEEEESSsSsSsSsSSsSssssSsSs 

gen fertilizer compounds were mixed com- Compound __Price 
pared with those of the previous year. How- 19781979 
ever, a general decline was observed anhydrous ammonia: 

through the remainder of the year." J BU OOS Bait TTTTTTTDC oes “ae 185 
Improved demand enabled ammonia Ammonium sulfate:fo.b.Corn Belt _ 60-65 75- 80 

prices to recover throughout 1979, reaching  A™monium nitrate: Delivered ng. 90118-120 
about $130 per ton, f.o.b. gulf coast by Urea: . 

yearend. By spring 1979 the average price _jyeiivred Corn Belt=2_-2= 128135 168.170 
of ammonia at the farm level had risen 6%  Diammonium phosphate: f.o.b.Tampa 116-120 212-215 

from the year before, and continued to ~ °° © 

climb as the year went on. Except for Source: Green Markets. 

FOREIGN TRADE | 

The quantity of ammonia exported by the U.S. ammonia imports also attained new 
United States increased substantially in highs in 1978 and 1979. Soviet shipments 
both 1978 and 1979. In addition, greater began in January 1978, and by yearend 1979 
exports of downstream nitrogen products, the U.S.S.R. was the leading foreign sup- 
especially ammonium phosphates, urea, plier of ammonia to the United States, 
ammonium sulfate, and nitrogen solutions, followed by Canada, Trinidad and Tobago, 
contributed to record levels of total fixed and Mexico. The amount of other nitrogen 
nitrogen exports in both years. compounds imported has declined.
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Table 6.—U.S. exports and imports for consumption of major nitrogen compounds 

(Thousand short tons and thousand dollars) 

1978 1979 
. Compounds Gross Nitrogen Gross Nitrogen 

_ weight content® Value weight —_content® Value ———-__- Ss Ss 
| EXPORTS 7 | - 

Industrial chemicals: 
Ammonia, aqua (ammonia content)_______ 3 2 320 2 2 232 
Ammonium nitrate ___-_____________ 8 3 561 -- 8 3 519 
Ammonium phosphates______________ _ 45 8 7,879 13 2 5,576 
Ammonium sulfate... ~_~__ 18 4 1,009 9 . 2 468 

Fertilizer materials: . 
Ammonium nitrate __-._-§____________ 38 13 4,168 100 33 10,724 
Diammonium phosphate _____________ 4,331 780 525,610 4,438 799 676,194 
Other ammonium phosphates __________ 506 56 54,229 493 . 54 70,382 Ammonium sulfate._-_______________ 807 169 ~—s 47,858 1,034 217 54,746 Anhydrous ammonia________________ 525 432 40,297 788 647 —- 88,335 
Sodium nitrate _______________ 34 5 5,726 62 10 3,431 
Urea _-_-__-_ ~~~ Leti‘«ts«i‘SS 696 144,895 1,503 691 181,359 Nitrogen solutions _-_______________ 27 9 2,245 | 374 120 = 24,738 
Other nitrogen fertilizers______~____§___ 163 33 11,308 © 42 8 4,477 
Mixed chemical fertilizers ____________ 219 22 33,176 - 352 35 50,318 

Tota? == ee 8,239 2,232 879,279 9,218 ~ 2,624 1,171,494 ——— 
IMPORTS | | 

Industrial chemicals: 
Anhydrous ammonia and chemical-grade aqua 14 12 ' 855 (7) (?) 68 , 
Ammonium nitrate ____§_§_§_§__§_____ 716 27 6,430 104 36 8,884 
Ammonium phosphate ______-_______ 3 i] 1,176 4 1 1,579 
Ammonium sulfate._-_~§__§_§___=______ (?) (?) 25 (7) (?) ~~ 20 

Fertilizer materials: . oe 
_ Ammonium nitrate _~_-______________. . 404 135 33,470 277 93 24,272 

Ammonium nitrate-limestone mixtures ___ _ (?) (2) — ‘9 __ oo 
Diammonium phosphate _____________ ' 119 21 14,335 (145 26 ~——s:17,898 
Other ammonium phosphates __________ 207 23. =: 22,074 200 22 24,459 
Ammonium sulfate_________________ 326 68 19,770 245 51 ~—s-: 116,893 
Calcium cyanamide or lime nitrogen ______ 2 (?) © 412 2 (7) - 440 
Calcium nitrate______~__~_~_______ 100 15 5,605 123 18 6,931 | 
Nitrogen solutions _________________ 331 106 32,950 ~ 120 38 12,385 Anhydrous ammonia________________ 1,502 1,235 132,686 1,951 1,603 166,122 
Potassium nitrate __________________ 713 10 8,468 36 5 4,327 
Potassium nitrate, sodium nitrate mixtures _ _ ~ 29 4. ‘2,935 42 6 4,000 Sodium nitrate _________________-__ 142 23 11,602 116 19 10,019 Urea _- 2 1,426 656 169,300 1,129 519 186,781 
Other nitrogenous fertilizers _____§_§_§___ 109 22 13,570 45 a) 6,443 Mixed chemical fertilizers _.__________ 168 17 —-:20,232 197 20 26,245 $$ OES 

Total) == = 5,082 2,374 495,905 4,737 2,468 467,766 

“Estimate. 
1Data may not add to totals shown because of independent rounding. 
2Less than 1/2 unit. . | . 

| WORLD REVIEW sw : 

Recent major expansions in the ammonia escalating naphtha costs, contributed toa 
industry worldwide have resulted in overca- tightening of world supply and higher world 
pacity. Centrally planned economy coun- ammonia prices during 1979. 
tries, particularly the U.S.S.R., and develop- Abu Dhabi.—A contract was awarded for 
ing nations have been claiming an increas- the construction of a 1, 100-ton-per-day am- 
ingly greater share of world ammonia sup- monia plant and a 1,650-ton-per-day urea 
ply capability. A large portion of this new unit by 1981.4 
capacity is based on abundant supplies of Algeria.—An ammonia plant with a ca- 
low-cost feedstock, and much of the output pacity of 300,000 tons per year of nutrient 
is intended for export markets at very was under construction at Arzew along with 
competitive prices. In fact, world ammonia downstream units."° 
trade grew markedly in 1978 and 1979, with Bahrain.—A joint venture, Bahrain- 
the Soviets emerging as the world leader in Kuwait Petrochemical Industries, was 
ammonia exports. Production problems at formed to construct and operate a 1,100-ton- 
various locations, including the U.SS.R., per-day ammonia plant at Sitra using natu- 
Mexico, and the Netherlands, along with ral gas feedstock.’
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Bangladesh.—A _natural-gas-based am- lizer & Chemical Products’ ammonia plant 

monia/urea complex with annual capacities with a capacity of 364,000 tons per year of | 

of 300,000 and 267,000 tons of contained contained nitrogen and a urea unit with : 

nitrogen, respectively, is anticipated on- annual nutrient capacity of 259,000 tons, 

stream at Ashuganj in 1980.17 A 1,100-ton- began in 1979 at Abu Qir. The Talkha II 

per-day ammonia plant, which will utilize project, consisting of an ammonia plant 

natural gas from the Bakhrabad field, and with annual nitrogen content capacity of 

downstream 1,900-ton-per-day urea unit are 358,000 tons and a urea plant with 286,000 

planned for Chittagong in the early 1980’s.** _ tons of nutrient capacity annually, should 

Mainland China agreed to help construct a be onstream in 1980.” | . 

small-scale ammonia/urea facility at France.—An ammonia plant with annual 

Ghorashal.'® contained nitrogen capacity of 300,000 tons 

Bolivia.—Plans for two ammonia/urea was brought onstream in 1979 at the Grand 

complexes were announced in 1978. An Quevilly site of Rhone-Poulenc Industries, 

ammonia plant with a capacity of 300,000 which will share the output with CdF Chi- 

tons per year nitrogen content and a urea mie and Cie. Francaise de ]’ Azote.*° 7 

unit with 152,000 tons per year of nitrogen Germany, Federal Republic of.—An am- 

capacity were slated onstream in 1982 at monia plant jointly owned by Superfos A/S 

Puerto Suarez. A small-scale facility was and Veba Chemie AG, rated at 496,000 tons 

planned at Rio Grande.” per year of contained nitrogen, came on- 

Brazil—Petrobras awarded a contract stream at Briinsbuttel in 1978.2 BASF will 

_- for the design and construction of a coal replace some older oil-based ammonia units 

gasification plant at San Jeronimo, Rio at Ludwigshafen with a new natural-gas-fed 

Grande do Sul State, by 1983. Coal from the plant having a nitrogen content capacity of 

mines at Leao will be converted to synthesis 408,000 tons per year. 

gas using the Koppers-Totzek process for Greece.—Plans to construct a 1,100-ton- 

the production of 660 tons of ammonia per _per-day ammonia plant at Kavalla by 1982 

day.”! | were announced.** 

_ Bulgaria.—Contracts were signed for a India.—The government has decided to 

400-ton-per-day ammonia synthesis gas grant first priority to natural gas as a 

preparation unit and a 600-ton-per-day urea fertilizer feedstock, followed by coal and 

plant. The facility will be constructed at naphtha.™ : 

Vratsa by 1981.7? The Fertilizer Corp. of India (FCI) 

Burma.—A natural-gas-based ammonia brought a 900-ton-per-day, fuel-oil-based 

plant with annual capacity of 107,000 tons ammonia plant and downstream urea unit 

of contained nitrogen and a urea unit with with a capacity of 167,000 tons of nutrient 

100,000 tons of annual nutrient capacity per year, onstream at Nangal early in 

have been scheduled onstream in 1983.75 1978.5 Two facilities utilizing coal as feed- 

Canada.—Esso Chemical Canada an-_ stock were completed at Talcher and Rama- 

nounced plans to begin construction of a gundam for FCI in 1979, with annual capac- 

1,100-ton-per-day ammonia plant and a_ ities of 269,000 tons of contained nitrogen 

1,650-ton-per-day urea unit in Alberta dur- for the ammonia plants and 251,000 tons 

ing 1981, with startup in 1983.4 nitrogen content of urea.** Modernization of 

China, Mainland.—With the completion FCI’s complex at Sindri was completed in 

of two facilities in 1979, all 18 large ammo- 1979, raising annual ammonia and urea 

nia/urea complexes purchased from abroad capacities to 168,000 tons and 309,000 tons 

in the early 1970’s have been completed.** of nitrogen content, respectively.” 

Contracts for four additional 1,100-ton-per- The Gujarat State Fertilizer Corp. award- 

day ammonia plants, three based on fuel oil ed a contract for the construction of a 1,485- 

and one on coal gasification, have been ton-per-day ammonia plant and a 1,7 65-ton- 

awarded, and more are anticipated.” per-day urea unit at Broach.** 

Colombia.—Plans were announced for a A third nitrogen fertilizer facility will be 

1,100-ton-per-day ammonia plant and a_ constructed for Hindustan Fertilizer Corp. 

1,650-ton-per-day urea plant at Guagira.”” at Namrup by 1982. Gas from the Assam 

Cuba.—Construction of a 1,430-ton-per- oilfields will be used as feedstock for a 

day ammonia plant and two 1,100-ton-per- 180,000-ton-per-year-nitrogen ammonia 

day urea units at Cienfuegos has been plant and a 168,000-ton-per-year-nitrogen 

proposed. The complex would utilize naph- urea unit.* 

tha feedstock from local refineries.” Indian Explosives Ltd. announced plans 

Egypt.—Production from Abu Qir Ferti- to expand its annual ammonia and urea
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_ capacities at Kanpur by 50% to 373,000 tons Marino Point in 1979.5 | 
and 342,000 tons of contained nitrogen, Japan.—The development of new nitro- 
respectively.‘ gen fertilizer capacity in Asia and the 

The Indian Farmers Fertilizer Coopera- escalation of energy costs has adversely 
tive Ltd. (IFFCO) contracted for the instal- affected Japan’s position as a major suppli- 
lation of two 1,485-ton-per-day, natural-gas- er of nitrogen fertilizers to world markets. 
based ammonia plants and two downstream A plan submitted by the Industry Structure 
urea units at Hajira by 1983.41 IFFCO com- Council, and approved by the Ministry of 
missioned a 269,000-ton-per-year-nitrogen Trade and Industry early in 1979, will 
ammonia plant and a 260,000-ton-per-year- result in the reduction of ammonia capacity 
nitrogen urea unit at Phulpur in 1979. by 27% and urea capacity by 438%. 

A 269,000-ton-per-year-nitrogen ammonia Kuwait.—Petrochemical Industries Co. 
plant and a 251,000-ton-per-year-nitrogen awarded a contract in connection with the 
urea unit were under construction at Kaki- construction of a 1,100-ton-per-day ammo- 

' nada for Nagarjuna Fertilizers.*? nia plant at Shuaiba.** 
National Fertilizers Ltd. brought ammo- Libya.—The National Oil Corp. awarded 

nia/urea facilities onstream at Panipat and a contract for the construction of another 
Bhatinda in 1979 with daily capacities of 1,100-ton-per-day ammonia plant at Marsa 
990 tons of ammonia and 1,650 tons of el Brega by 1981.54 . 7 
urea.*? : . Malagasy Republic.—The government 

A large ammonia/urea complex will be and N-Ren Corp. announced a joint venture 
_ built at Thal-Vaishet for Rashtriya Chemi- to construct a naphtha-based ammonia 
cals & Fertilizers based on natural gasfrom plant and downstream 99,000-ton-per-year 
the Bombay High field. Two 1,488-ton-per- urea plant at Tamatave.* | 
day ammonia plants and three 1,650-ton- Malaysia.—ASEAN approved the con- 
per-day urea units are scheduled for com- struction of a 300,000-ton-per-year-nitrogen 
pletion in 1983.* ammonia plant and a 289,000-ton-per-year- 

Indonesia.—The PUSRI IV project, con- nitrogen urea unit at Dintulu, Sarawak." . 
sisting of an ammonia plant with 300,000 Mexico.—After bringing onstream two | 
tons per year of contained nitrogen capacity ammonia plants at Cosoleacaque and one at 
and a urea unit rated at 289,000 tons per Salamanca during 1977 and 1978, Petroleos 
year of nitrogen content, came onstream in Mexicanos (PEMEX) announced plans to 
1978 at Palembang.** An identical complex construct four additional plants. Two of the 
was dedicated at yearend 1978 at Cikampek, 490,000-ton-per-year units, originally slated 

_ West Java.** Contracts were awarded for for Cunduacan, will be located at Cosoleaca- _ | 
| the construction of a grassroots, natural- que by 1981.37 Operational difficulties at | 

gas-based complex at East Kalimantan. The some plants required PEMEX to reduce 
1,650-ton-per-day ammonia plant and 1,870- export shipments in the spring of 1979.58 
ton-per-day urea unit are scheduled for New Zealand.—Contracts were awarded 
startup in 1982.47 The Association of South- for the construction of a nitrogen fertilizer 
east Asian Nations (ASEAN) and the gov- facility at Kapuni. A 101,000-ton-per-year 
ernment of Japan will jointly finance the ammonia plant and a 17 0,000-ton-per-year 
construction of a 300,000-ton-per-year- urea unit, to be operated by Petrocorp, a 
nitrogen ammonia plant and a 289,000-ton- subsidiary of the Natural Gas Corp. of New 

: per-year-nitrogen urea unit at Aceh, North Zealand, are scheduled onstream in 1981.°° 
Sumatra. The facility is slated for 1984.4 Nigeria.—The Federal Ministry of Indus- 
Iraq.—Two ammonia plants, rated at try awarded letters of intent to three US. 

300,000 tons per year of contained nitrogen companies to construct a fertilizer complex 
and two downstream urea units with a at Port Harcourt and to market the output. 
capacity of 272,000 tons per year of nutrient The 1,100-ton-per-day ammonia plant, 
were brought onstream at Khor Al Zubair 1,650-ton-per-day urea plant, and mixed fer- 
in 1979. This signals the emergence of Iraq_tilizer unit were scheduled onstream in 
as a significant urea exporter.*® Consider- 1984.6 
ation is being given to constructing a 45,000- Pakistan.—A 1,000-ton-per-day ammonia 
ton-per-year-nitrogen ammonia plant at Al plant and a 240-ton-per-day urea unit came 
Qaim to provide onsite material for that onstream for Pak-Arab Fertilizers in 1978 
fertilizer complex.®° at Multan, followed by other downstream 

Ireland.—A facility consisting of a 1,485- facilities. Paksaudi Fertilizers commission- 
ton-per-day ammonia plant and a 1,100-ton- eda 1,100-ton-per-day ammonia plant and a 
per-day urea unit was brought onstream at 1,918-ton-per-day urea unit at Mirpur
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Matheloin 1979 7 "162,000 tons per year of contained nitrogen, | 

Pakistan Ajman Fertilizer Corp. con- and ‘downstream 158,000-ton-per-year- 

tracted for a prefabricated ammonia/urea nitrogen urea unit was begun in 1978 at 

facility at Lasbela. Developed: by the Swed- Sapugaskanda.® oe 

ish shipbuilder Svenska Varv and the Dan- Syria.—General Fertilizers Co. began pro-: 

ish engineering firm Haldor Topsoe, the duction at the Homs ammonia/urea facility 

1,100-ton-per-day ammonia plant and 1,900- at yearend 1979. Annual capacities in terms 

ton-per-day urea unit will be built at Goet- of nitrogen content are 300,000 tons of 

averken, Sweden, and towed.to the site. ammonia and 175,000 tons of urea.2 

_Fauji Fertilizer Co. awarded contracts for Trinidad and Tobago.—Fertilizers of 

the construction of a 300,000-ton-per-year- Trinidad and Tobago Ltd., a joint venture of 

nitrogen natural-gas-based ammonia plant the government and Amoco Oil Co., award- 

and a 279,000-ton-per-year-nitrogen urea ed a contract for the construction of two 

unit atGoth Macchiby 1981. = ammonia plants with total capacity of 2,300 
Plans for additional ammonia/urea com- tong per day at Port Lisas by 1981. The 

plexes at Sadiqabad, Chickoki, and Port government and Agrico Chemical Co. 

Qaim have also been announced. agreed to build a 1,785-ton-per-day urea 
| Poland.—A plan to construct a nitrogen plant at the site also.” 

fertilizer facility at Kedzierzyn was revived, Turkey.—Istanbul Gubre Sanayii has 

based on natural gas, not coal as originally again proposed a 1,100-ton-per-day naphtha- 
conceived. The project will comprise a 1,650- based ammonia plant and a 1,930-ton-per- 

ton-per-day ammonia plant and three 990- day urea unit at Kirikkale.” ) 

ton-per-day urea units, using Polish proc- USS.R.—From 1973 through 1979, 26 

esses.® . : ; Thee nes. ,; - 

‘Portugal.—A contract was awarded for 1,600-ton-per-day a ractors, pants, Peon it d 

the construction of a 269,000-ton-per-year- rom foreign Contractors, fave been 

nitrogen ammonia plant at Lavradio for stalle d. Four more are due to be commis 

| Quimica de Portugal E.P. When completed | sioned in 1980, and 10 additional units have 

in 1982, the new fuel-oil-based plant will been ordered for construction during 1981- 
replace an existing 59,000-ton-per-year- 85. Substantial quantities of ammonia have 

nitrogen unit.® | been slated for export to the United States 

Qatar.—The new Umm Said complex, a and other countries.” Co 
natural-gas-based ammonia plant rated at Production problems attributed to several 

269,000 tons per year of contained nitrogen factors including severe winter weather and 

and a urea plant with a capacity of 168,000 disruption of natural gas supplies from Iran 

tons per year of nutrient came onstream in resulted in the curtailment of Soviet ammo- | 

1979, doubling capacity at the site.” nia exports early in 1979.7 _ a 
Saudi Arabia —A preliminary design Yugoslavia.—Plans for the construction | 

contract was awarded for the construction of a 1,100-ton-per-day, natural-gas-based 

of a 1,100-ton-per-day, natural-gas-based ammonia plant and a 1,100-ton-per-day urea 

ammonia . plant, and a 1,760-ton-per-day unit at Sabac were announced.’> Contracts 

urea unit by mid-1982 at Al-Jubail. Under were awarded for the construction of a 
, terms of an agreement signed with Saudi 440,000-ton-per-year-nitrogen ammonia 

Basic Industries Corp., Taiwan Fertilizer plant and downstream facilities at Kutina 

Co. will take 60% of the urea plant’s annual by 1981. A 300,000-ton-per-year-nitrogen 

output in return for partial financing and ammonia plant was purchased from Sefani- 

operating the complex.* tro in Spain when construction at their 

Sri Lanka.—Construction of a naphtha- Bilbao site was halted, and will be installed 

based ammonia plant, with a capacity of at Pancevo.”
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| Table 7.—Ammonia: World production by country 

(Thousand short tons of contained nitrogen) . 

Country — - 1976 1977 1978” 1979° 

North America: 
Canada____________-_--_~--_-~----~~~---~---~-~-- 1,258 1,959 2,172 12,184 

- Cuba® ~ 100 100 100 150 
Mexico________2 ee 789 860 1,437 1,500 
Netherlands Antilles _______~9____________ ee 93 37 _- _— 
Trinidad and Tobago _______.__~___~__ ~~ 180 195 442 1498 
United States____-_____-=--_____-_---_--~-~--~--+-+--~- 13,856 - 14,712 14,232 114,932 

South America: 
Argentina _________~_~____ ee . 41 46 52 50 
Brazil. __§$ ~~» $$ 75 5 ee 159 -160 224 250 
Colombia___________-______~__~___ ee 100 72 710 100 
Peru®__§_ = 88 91 89 90 
Venezuela __— = ee Le 280 299 299 300 

Europe: 
Albania®__§_-§_§_~§_- 5 5 40 40 40 40 
Austria. _§_~§_§ ee 503 513 - 518 520 
Belgium ____~______-__~_~- ~~ ~~~ ee 594 643 543 600 

- Bulgaria. _$_~~ ~~~ LL 1,015 1,097 1,058 1,200 
Czechoslovakia ___. $$ - _-_ ee 799 872 901 900 
Denmark ___~~_~__~~_--~__~~~~_~-~--~~-~~-~~---~-+-- 36 36 36 36 
Finland __________~~_ ee 185 145 165 170 
France ~~ _~_ ~~~ ee ee 1,963 2,242 2,223 - 2,300 
German Democratic Republic —_____~§________~_____-_--_-- 1,233 1,246 1,253 1,300 
Germany, Federal Republic of _.__.___._____.--___~---~- 2,053 2,192 2,155 2,300 
Greece _____§__~_ ee 262 248 252 250 
Hungary — — -~-_~-~~------~-------------------- 715 804 822 . 830 
Ieceland*._ ~~ ee 9 7 8 8 
Treland_____ ~~~ > 7 ee 38 31 26 200 
Italy _._-_________~---~-~-~-~--+~-~-+-_-+--~-----+- ~ 1,844 1,287 1,591 1,600 

‘ Netherlands? _______. 2-5 5 ee LLL 2,183 2,359 2,388 2,400 
-Norway _____ ~~~ ~~ eee 522 556 580 600 
Poland ___§___ ~~ 1,903 1,835 1,775 1,800 
Portugal _ _~_9__~_9____. __ i ~~ eee 175 203 278 280 
Romania______ ~~) ~~ ee Le 1,829 1,975 2,488 2,600 
Spain. _____ ee eee 1,158 1,063 970 900 
Sweden___— $$ _~_ ee Le 119 112 105 110 

- Switzerland® ___§______________-_-_~-_~ s+ 50 50 50 50 
USS.R ~~ Le 11,122 11,8438 = 12,456 13,400 

- United Kingdom ____ 2 2-2 ee eee 1,485 1,798 1,764 1,800 
Yugoslavia ____________~-~~~--~---~~-~--~~--~---~- 427 460 £450 450 

Africa: 
Algeria... 92 ~~ 2 ee ee 23 _— — 50 
Egypt______-_____--_-~--~-_~-~-_~_--~---~~--~-+-+-- ©2380 231 276 380 
Libya® _~________________ _ __ 90 100 
South Africa, Republic of _._._.-_-.___/____________-____- 518 560 621 620 
Zambia® 2 ee 20 20 20 20 | 
Zimbabwe-Rhodesia® _________________~_______ 80 80 70 70 

Asia: 
Afghanistan® ___§_§___§_§ ~~. eee 40 40 30 30 
Bangladesh ______________-__~-_-~--_---~--~--~-+- 163 110 116 190 
Burma® ___________ ee 60 60 60 60 
China: , 

Mainland® _______________ 4,500 6,200 7,400 7,900 
Taiwan __________-_-~_~_-~_~-~-~~- ~~ 352 359 483 510 

India? ~~ Le 2,105 2,245 2,447 2,900 
Indonesia ____§ >_> Le 204 452 644 1,000 . 
Tran. ee 254 299 196 100 
Iraq —~__-_~-_----~~--~~-~~~---~-~-~+-~~-+-~--~--- ©150 150 200 500 
Israel_________--_-------~~--~------~-~-~-----+-- ©71 76 15 75 
Japan_____ eee 2,465 2,526 2,705 2,300 
Korea, North® __~_________~___________ ee 300 450 500 500 

. Korea, Republic of __. -_--__._____.._+---~-~-~-+---- 666 799 989 1,000 
Kuwait__§____~__~__ ~~ ee 465 443 475 480 
Malaysia. __________-~-_~-_--~--_~~-~~--~-+-+~~---+--+- 47 37 44 45 
Pakistan __________~---__~~_~-~_-_~-~-~~~~_-+---- 360 348 341 1425 
Philippines®__________.______ ~~ Le e 90 90 90 90 
Qatar___________ eee €100 116 183 350 
Saudi Arabia ___§ ~~~ 5 5 Le 112 138 154 160 
Syria ____.-__----~~-----~-+--~---~---~---+---~-+- €25 25 21 80 

Thailand® ___________________ ee 8 8 10 __ 
Turkey__~__________--_~~-_-~--~~---~-~--~-----+--+--+-+ ©100 118 239 250 

Vietnam® _______________ Le __ 10 20 25 
Oceania: Australia___ ~§_§ $$ ___/-__-__-~__~-~__-~__~__-~___ 339 348 824 340 

Total __-______~___ ~~ ee 62,600 68,500 72,800 77,200 

€Estimate. Preliminary. 
1Reported figure. 
2Data as reported by International Superphosphate Manufacturers’ Association (ISMA); official Netherlands’ 

statistical publications report production for sale as follows in thousand short tons: 1976—1,768; 1977—1,962; 1978—1,917; 
1979 (estimate based on 6 months’ data)—2,225. 

’Data are for years beginning April 1 of that stated.
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By Richard H. Singleton and James P. Searls! 

U.S. peat production increased 5% in 6% to 7 98,000 tons in 1979. About 56% of 
1978 to about 822,000 tons but stayed essen- domestic peat sold in 1978 was packaged, 
tially level in 1979 at about 825,000 tons.2 and about 57% in 1979 was packaged. Gen- 
There were 100 active peat operations in eral soil improvement, potting soils, and 

_ 1978 and 97 in 1979. Producers’ stocks, first nursery applications accounted for 59%, 
reported in 1978, were 394,000 tons in 1978 19%, and 9%, respectively, in 1978, and 
and 350,000 tons in 1979. Michigan was the 49%, 26%, and 8%, respectively, in 1979. 
highest peat-producing State, with about The average apparent 1978 peat price was 
28% of total peat production in 1978 and $17.32 per ton f.o.b. mine, an insignificant 
31% of total production in 1979. Michigan’s change from that of 1977. The average 
peat production declined 13% in 1978 but apparent 1979 price was $19.44 per ton f.o.b. 
increased 17% in 1979. Michigan, Florida, mine, a 12% increase from that of 1978. In 
Illinois, Indiana, and New York were, in 1978, the decrease in packaged peat prices 
that order, the top peat-producing States were offset by the increase in bulk price. In 
and, combined, accounted for 76% of U.S. 1979, both packaged and bulk prices in- 
production in 1978 and 77% in 1979. Reed- creased. 
sedge peat was 57% of total peat production Peat imports, 97% of which were premi- 
in 1978 and 59% in 1979. Other peat types um-grade sphagnum moss peat from Cana- 

: produced in 1978 were humus (24%), hyp- da, increased 15% to 0.38 million tons in 
num moss (5%), sphagnum moss (2%), and 1978 and stayed at this level in 1979. Appar- 
other unclassified types of peat (18%). Oth- ent consumption of peat increased 7% to 
er peat types produced in 1979 were humus __ 1.18 million tons in 1978 and another 4% to , 
(23%), hypnum moss (8%), sphagnum moss_ 1.18 million tons in 1979. Imports contrib- 
(2%), and other unclassified types of peat uted about 34% of apparent consumption 
(13%). tonnage and 74% of apparent consumption 

Domestic peat sales by domestic produc- in 1978. In 1979, imports contributed about 
ers increased 3% to 750,000 tons in 1978 and 32% of apparent consumption tonnage, 

Table 1.—Salient peat statistics 

1976 1977 1978 1979 eee 1978 
United States: 
Number of active operations __-____________________ | 102 102 100 97 Production______________.________ thousand short tons__ 774 781 822 825 Sales by producers ____________________________do____ 731 726 750 798 Bulk —___~ ~~ do 272 325 328 324 Packaged _____-________________ dol 459 401 422 474 Value of sales____________________________ thousands__ $12,079 $12,520 $12,988 $15,517 Average per ton _-______ = 16.52 17.25 17.32 19.44 Average per ton—bulk__________________ 14.00 12.22 13.98 15.05 Average per ton—packaged or baled-___________________ 18.02 21.32 19.92 22.46 Imports. __________._____.______ _ thousand short tons__ 338 330 380 381 Apparent consumption’________________________ _do.___ 1,069 1,056 1,130 1,179 Yearend producers’ stocks _______________________do____ NA NA 394 350 World: Production —________--_-___--_-____-_-___do____ 223,000 "223,000 224,000 222,000 eee OO 

"Revised. NA Not available. 
Sales plus imports. 
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and 72% of apparent consumption value. Other significant producers were Ireland, 

Estimated world production was approx- the Federal Republic of Germany, and Fin- 

imately 224 million tons for 1978 and 1979. land. 

About 95% was produced in the US.S.R. : 

DOMESTIC PRODUCTION | 

Peat was produced in 100 separate U.S. included three reed-sedge mines in Michi- 

operations in 1978, and two idle producers gan, one reed-sedge mine in each State of 

shipped from stock. There were 97 produc- Florida and Indiana, one humus mine in 

ers in the United States in 1979, with three New York, one mine producing reed-sedge 

idle producers shipping from stock. Approx- and humus in Illinois, and one mine pro- 

imately 48% of U.S. production in 1978 was ducing humus and other unclassified peat 

from nine large mines with annual capaci- in Florida. - 

ties greater than 25,000 tons. These includ- Reed-sedge production increased 10% and 

ed four reed-sedge mines, located in Michi- was 57% of U.S. total peat production in 

gan; one reed-sedge mine in each of the 1978. Reed-sedge production increased 5% 

States of Florida, Illinois, and Indiana; one in 1979 and was 59% of U.S. total peat 

humus mine in New York; and a mine production. Humus production increased 

producing humus and other unclassified 18% in 1978 and was 24% of the U:S. total 

peat in Florida. peat production. Humus production declin- 

In 1979, there were eight large mines ed 2% in 1979 and was 23% of US. total 

with annual capacities over 25,000 tons peat production. 

furnishing 49% of U.S. production. These | 
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Figure 1.—Production and imports of peat in the United States.
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Table 3.—Relative size of peat operations in the United States | 

] } ] Number of Production 
Size in tons per year active plants = (thousand tons) 

1978 1979 1978 1979 

25,000 and over______________________---- eee 9 8 398 406 
15,000 to 24,999.___________ 9 8 173 160 
10,000 to 14,999____-_-_____ eee 6 6 69 75 
5,000 to 9,999 __-._______ 12 15 77 96 
2,000 to 4,999 _____________ ee 20 17 69 55 
1,000 to 1,999 ____________ ee 18 14 26 22 
Under 1,000______-_-------~-----------------------------___ #6 — 10 — 

Total. __- 5 eee 100 97 822 825 | 

CONSUMPTION AND USES | a 

Domestic sales by domestic peat produc- was not known. Imported sphagnum | moss 
ers in 1978 increased 3% to 750,000 tons and peat has more desirable qualities than the 
another 6% to 798,000 tons in 1979. There domestically produced peat for many pur- 
was an increasing trend of sales in packag- poses. There were small quantities of sphag- 
ed form. The percentage was up 5% to 56% num moss, similar to Canadian sphagnum 

. of sales in 1978 and up 12% to 57% of sales moss, mined in Maine, Michigan, Minneso- 
in 1979. Bulk sales remained level. The ta, and Ohio. So 
percentage of each peat type that was pack- | | 

aged in 1978 was sphagnum moss, 96%; able 4.-Ranking of States, by peat sales 
hypnum moss, 74%; humus, 64%; reed- 
sedge, 60%; and unclassified peat, 5%. The P Quantity Value 
percentage of each peat type that was pack- tate | (hort ee 
aged in 1979 was sphagnum moss, 93%; ——O- OO" 
hypnum moss, 88%; humus, 57%; reed- wichigan ___ we 219.900 $8,850 
sedge, 69%; and other unclassified peat, 3%. Florida ______.___-_-.----- 157,700 2,250 

Domestic peat sales by domestic produc- {niisna <222222222z2za22. S200 789 
ers for soil improvement steadily decreased. New York__._.__.___-.----- 49,500 770 
Sales declined from 72% in 197 7 to 59% in Nee a eey Trt rttrr rrr 34°30 1B 
1978 and 49% in 1979. Potting soil sales Pennsylvania ____._.___.._.. 22,900 435 | 
increased from 18% in 1977 to 19% in 1978 Minnesota -----—--------- 20,500 716 
and 26% in 1979. Michigan _____.__..__.---- 257,800 4,847 

__ Apparent consumption of peat increased fiinois 27277777777777772 “88500 ‘Y610 
7% in 1978 to 1.13 million tons and 4% in Indiana Seana 76,500 1242 
1979 to 1.18 million tons. In 1978, about 34% Colorado -- 222222222. -38,000 299 
was imported; in 1979, about 32% was Fennsylvania ~-----~------- 24300 33 

imported. The end use pattern of imported Minnesota ___-___-_-_-2. 21100827 
peat, mostly sphagnum moss from Canada, _———————-—_—_—__
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oe OS Table 5.—U.S. peat sales by 

. en - ' Sphagnum moss Hypnum moss 

| ~ Quantity =. Quantity | 

. Use . Weight ~Volume! Value Weight. Volume Value 
a (short (cubic (thou- (short (cubic = (thou- 

. o tons) yards) . sands) tons) yards) _ sands) 

: 1978 7 So 
Earthworm culture medium ____§~§_§_§_§ > 5 5 5 5 140 550 $4 12,300 31,600 $400 
General soil improvement __-__~_~9_~§_~9_~9_~_§_~__ 3,700 26,000 300 16,500. 41,000 _ 400 
Golf course ____$- 2 2 Le _— — a _— oe -_- 
Ingredient for potting soils___~___ ~~~ _~9__ 130 960 | 3 2,200 | 5,100 30 

Mixed fertilizers ____§_§$_-§ __-_~~_~ ee 190 1,000 300° __ __ 
Mushroom beds______§____~_-~____ ~~ Le 1,000 7,400 90 __ — __ 
Nursery __-_____.~ 2 Le 230 1,250 4 600 1,500 —-20 
Packing flowers, plants, shrubs, etc. $99 _§_§______ __ _- a 1,900 4,000 20 
Seed inoculant ______§__ > ‘90 500. 2 __ - — 
Vegetable growing _§_-$____________~___ __ _- ~- _— m= oe 
Other_________-________ ~~~ ee 3,300 16,860 190 1,400 2,900 30 

. Total?______ 8,700 54,500 570 35,000 86,200 1,000 

oe | 1979 a Oo 
Earthworm culture medium ______§_~_~~_~9_~__~_~_____ 100 500 4 9,300 24,800: 524 
General soil improvement ____§_§_§ >_> 4,700 36,200 408 15,800 39,600 436 
Golf course ___-§ _-_§ >_> Le 400 2,200 16 __ re 
Ingredient for potting soils__§._-$_~. ~~ =~ ~~~ _______ 200 2,400 18 ~~ =-1,400° 3,400 16 

Mixed fertilizers —§-_§ _~§_» -§ 2) 5 ee Le 100 1,200 9 — — a 
Mushroom beds____ 2) 5 5 5 ee 1,300 11,200 112. _— __ __ 
Nursery __-________~______~_-~_ ~~ ee 600 5,200 39 400. 1,000 17 
Packing flowers, plants, shrubs, ete____~§ =.= ~~~ ___ ' 100 1,200 9 __ oo = 
Seed inoculant _._~__9_§ $9 LL 100 1,200 ~ 9 — _-: oe 
Vegetable growing. §_-$_»__$___ =.) ee 200 2,400 18 _- —- _- 
Other. ___--_~_~ ~~ ee ee 600 4,700 87 1,400 2,800 33 

Tota?___§__§.-_-_-__-_--_____----=+--- 8,600 68,600 ‘701 28,300 71,700. 1,026. 

1Volume of nearly all sphagnum moss was measured after compaction and packaging. —_ oe 
2Data may not add to totals shown because of independent rounding. oo.
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producers, by use and kind 
| : 

Reed-sedge | ~ Humus - Other (unknown) Total ? aE a 
Ota Quantity Quantity Quantity Quantity 

Weight Volume Value Weight Volume Value Weight Volume Value Weight Volume Value (short (cubic (thou- (short (cubic (thou- (short (cubic (thou- (short (cubic (thou- tons) yards) sands) _ tons) yards) sands) tons) yards) sands) tons) yards) sands) 

1,000 2,600 $20 2,400 5,300 $40 290 600 $3 = 16,150 40,700 $500 258,500 635,000 4,070 149,000 284,500 2,660 14,000 32,600 180 442,000 1,019,000 7,600 9,200 22,200 190 9,600 18,100 130 1,000 1,600 7 19,800 42,000 300 - 70,400 185,000 1,200 28,200 51,200 480 45,200 96,000 560 146,000 338,000 | 2.300 50 200 2 5,300 9,800 100 15,400 25,600 80 20,900 36,500 200 6,100 17,300 90 3,600 7,600 60 4,100 8,230 60 14,900 40,500 300 54,750 128,000 980 9,800 17,400 100 830 1,400 5 66,000 150,000 1,100 100 ~ 300 6 2,900 5,900 30 540 1,200 6 5,400 11,400 60 _— —_ _ 3,300 4,400 100 —_ __ __ 3,400 4,930 100 2,200 5,500 60 1,760 3,200 20 540 1,200 6 4,500 9,840 90 — — __ 3,400 6,900 100 2,500 6,300 50 ~=—s-: 10,700 32,900 375 
402,300 995,000 6,700 219,300 414,000 3,800 84,400 175,000 950 749,700 1,725,000 12,988 

a CO 

200 800 9 2,400 4,600 32 400 800 4 12,500 31,300 573 276,900 624,000 4926 73500 138,400 1,129 25,800 52,700 — 296 «396,700 = 890,900 ~—s_ 7,195 13,000 29,800 271 8,000 14,800 117 1,200 2,000 13 22,600 48,900 A417 129,400 308,500 2,376 40,200 69,000 657 40,000 86,000 512 211,200 469,400 3,580 2,000 4,500 48 4,500. . 8,200 105 12,000 20,000 80 18,600 33,900 242 8,200 17,900 137 3,600 7,600 63 —_ —_ _. 18,200 36,700 313 51,000 115,400 1,017 9,200 19,700 156 6,000 11,100 80 = 67,100 += 152,500 1,309 1,900 4,200 45 23,300 438,900 387 __ — -~. 25,400 49,400 442 __ —_ __ 5,100 6,800 773 __ __ ~ 5,200 8,100 782 3,200 8,400 100 1,900 3,500 19 900 1,500 5 6,200 15,900 . 143 4,500 11,000 120 6,700 15,700 214 =~=§ 6,000 ~—_: 13,000 97 19,300 47,100 521 
490,300 1,124,600 9,049 178,600 332,300 3,653 92200. 187,000 1,088 798,000 1,784,100 15,517 

‘ 

.
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| Table 6.—U.S. peat sales by producers, by use 

a
 

. In bulk In packages Total . 

Use Quantity Value Quantity Value Quantity Value 

. (short (thou- (short (thou- (short (thou- 

tons) sands) tons) sands) © tons) sands) 

1978 | 
Earthworm culture medium __.—~____-_--~~--~-~- 6,000 $82 10,100 $415 16,150 $497 

General soil improvement ______——~-------- 132,900 1,850 308,800 5,780 441,700 7,630 

Golf course _________~--_------------- 18,300 | 302 1,440 22 19,800 324 

Ingredient for potting soils ______---------- 76,800 1,010 69,200 1,280 146,100 2,300 

Mixed fertilizers. __ _______.__-------+----- 16,600 137 4,300 66 20,900 203 

Mushroom beds ______—__—------~------- 9,500 120 5,400 180 14,900 300 

Nursery_____-_---_----------------- 57,300 . 957 8,900 148 66,200 1,100 

Packing flowers, plants, shrubs, ete __ -_----—~-- 5,400 61 32 1 5,400 62 

Seed inoculant____. ____-__----------~--- 330 3 3,100 105 3,400 108 

Vegetable growing _._______------------ 3,400 33 1,070 52 4,500 85 

Other __.___________---------------- 1,050 17 9,600 358 10,700 375 

Total! _.________________.-_--- 327,600 4,580 422,100 8,409 749,700 12,988 

1979 
Earthworm culture medium __—~—---~----—--- 3,200 52 9,300 522 12,500 573 

General soil improvement _____——---------- 113,200 1,667 283,500 5,529 396,700 7,195 

Golf course. _________-----+----~------ 20,700 378 | 1,900 39 22,600 417 

Ingredient for potting soils ___._--_--------- 96,300 1,254 114,900 2,325 211,200 3,580 

Mixed fertilizers. ____.. _____----_--~------- 13,500 145 5,100 98 18,600 .. 242 

Mushroom beds _________---------~----- 9,300 151 3,800 162 13,200 313 - 

Nursery. ________------------------- 57,400 1,064 9,700 | 245 67,100 1,309 

Packing flowers, plants, shrubs, ete __—~---~----- 2,900 29 22,500 413 25,400 442 

Seed inoculant__________--_-__--------- © _ 300 45 5,000 737 5,200 782 

Vegetable growing _____---------------- 3,100 33 3,100 110 6,200 143 

Other ____-.________--~-_------+------ 4,500 64. 14,800 457 19,300 521 

Total! _._____________--------- 824,400 4,881 473,600 10,637 798,000 15,517 

a 
 — 

1Data may not add to totals shown because of independent rounding. 

Table 7.—U.S. peat sales by producers, by State . | 

a
 

1978 1979 

Producing State Quantity Value? Quantity Value’ — 
me (short (thou- vetsed (short (thou- nckaged 

. tons) sands) ? tons) sands) P8 

Colorado _________-_~------~-------- 29,900 $188 4 33,000 $299 41 

Florida ____________--------------- 157,700 2,250 22 153,400 2,190 23 

Illinois _____________-___------------ 84,300 1,590 93 85,500 1,610 92 

Indiana____________~-_-----~+-~----- 57,200 789 42 76,500 1,242 54 

lowa_____________~-—-~-----~--~------ 6,000 182 10 10,900 270 24 

Maine___________-~-_---~----------- 3,800 153 87 3,000 202 80 

Maryland______-_-_-~--~-------------- 2,900 55 12 2,800 Ww 10 

Massachusetts__ __ _______--_--~-~--~----- 2,100 65 23 1,800 56 14 

Michigan____________-------------- 219,900 3,850 75 257,800 4,847 80 

Minnesota ___ ________-------------- 20,500 716 83 21,100 827 86 

New Jersey_____-_------------------ 24,300 568 51 22,700 549 42 

New Mexico _______-_---------------- 2,000 60 __ 2,000 40 60 

New York ______-----------~-------- 49,500 770 90 37,800 630 95 

North Dakota ____._______------------- W W 60 () Ww - 40 

Ohio... _______--~--_-------~------- 10,300 90 71 7,800 191 62 

Pennsylvania __—_-_-__-~--~----------- 22,900 435 24 24,300 531 25 

South Carolina ________-------------- 15,500 265 82 WwW Ww 81 

Washington ________-----~----------- 9,600 124 —_ 10,800 148 __ 

Wisconsin _______.~_-~-_~-----~------ 11,600 201 40 11,400 720 42 

Other States? _________--_------------ 19,600 637 98 35,200 1,165 73 

Totalt ______________-_-------- 749,700 12,988 56 798,000 15,517 59 
nner ntennn 

W Withheld to avoid disclosing company proprietary data; included with “Other States.” 

1Values are f.o.b. producing plant. _ 
2Less than 1/2 unit. 
3Includes California, Georgia, Montana, and data indicated by symbol W. 

4Data may not add to totals shown because of independent rounding.
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a PRICES AND SPECIFICATIONS | | | 

_. The average 1978 price, $17.82 per ton . essentially offset each other. In 1979, aver- | f.o.b. mine, for domestic peat did not change age total, average for bulk, and average for appreciably from that of 1977. Changes in - packaged prices increased as did the aver- average bulk prices and packaged prices age customs price for imported peat. 

| | Table 8.—Prices for peat, by type : an a . (Dollars per unit) | uO SF 
aS ee Hypnum = Reed- her Tot num . Humus Other. —.Total | - moss moss Sedge a a 

ee 1978 | | : | Domestic: — - . eo . 
Bulk: - , oo Perton_--_-_-___ == 23.89 12.29 15.71 13.96 10.67 13.98 Percubicyard ______________ 5.96 5.59 6.77 735° 5.18 >. 6.49 _ Packaged or baled: 

Cos Fo, - Perton____--_-____ tg 88 33.73 17.08 19.44 | 21.62 .. 19.92 | r Per cubic yard ~-_-________ tt 1056 13.19 6.68 10.32 9.50 - 8.25 otal: 
. _ Perton-_-__--____-___-___-____ + 6522 © 2814 ~—:16.58 1748 11.26 . 17.32 | Percubicyard ___..__________. 10.45 1142 . 668 9.25 5.48 +. 7.58 Imported, total, perton?________|__ 7] XX XX XX . XX 98.71 

2 : AAA KK KK 988.71 
1979 | — 

Domestic: - an Me : - : Bulk: © _ 
— Perton-__- 34.70 15.28 17.40 14.27 11.54 15.05 Percubicyard _-- === =e gg 647 © 712-754 572. 744 Packaged or baled: Se . _ Do, of Per ton__-___-_- 84.70 39.20 18.94 25.21 19.76 22.46 r Per eubicyard _-_-___ 10.33 15.35 8.19 13.73 8.14 9.66 otal: 

Per ton___-_-- $= 8142 36.22. 1846 —.20.45 11.80 19.44 _ Percubicyard ___-_________ 7s. ‘10.22° °° -14.82 -  . 8.05 10.99 5.82 8.70 Imported, total, per ton? 105.06 _ XX. XX XX XX 105.06 
XX Not applicable. | eee | *Prices are f.o.b. mine. _ . Be os, Customs price. | 7 a 

Table 9.—Average density of domestic peat sold oe 
: . (Pounds per cubic yard) | _ 

: Sphag- 
Hypnum __ Reed- . num Humus Other 

. | . moss moss sedge - 

1978 
an Bulk_______ 500 900 - 860 1,050 © 970 Packaged___________ 310 780 780 1,060 880 Bulk and packaged ————————— TT 320 810 810 1,060 960 

Bulk-___- == 430 850 890 1,060 990 Packaged______________- 240 780 860 1,090 ~ ~ 820 Bulk and packaged_____________________ 7 290 790 870 1075 ~ 990 

, FOREIGN TRADE so 

Peat imports increased 18% to 380,000 shipped to the Midwest and about 17% was tons in 1978. Total imports remained con- shipped to the West Coast. The Federal stant in 1979; 99.7% of the imports came Republic of Germany was a Significant sec- from Canada. In 1978 and 1979, 57% of peat ond source in 1978 but dropped to a minor imports entered through New York State source of peat imports in 1979. and New England ports. About 25% was
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. Table 10.—U.S. imports for consumption of peat moss, by grade and country 

. 
. Poultry- and Fertilizer- 

stable-grade grade Total a 

Country Quantity Value Quantity Value Quantity Value oP 

(short (thou- (short (thou- (short (thou- - 

, 1978 

Canada ___ __----------------------- 6,645 $752 364,002 $36,148 370,647 $36,900 

Finland _____ _--_-------------------- __ — 61 8 61 8 

Germany, FederalRepublic of_ __-—----------- 740 57 8,535 521 9,275 578 

Ireland _____ _---------------------- 24 10 — 68 8 82 18 

Netherlands __ ___ __----_--~------------ 17 5 _- — 17 5 

New Zealand______—-_-_-_--~------------- . 37 3 15 2 52 5 

South Africa, Republic of _.____----------- __ — 32 3 32 3 

Sweden ________--------------+------ 
__ __ 26 . 12 ~~: 26 12 

Switzerland ________------~~---------- __ __ 33 2 33 2 

Taiwan _________--------+---------- 63 7 _- _— 63 7 

United Kingdom ____--_-~-------------- _- _- 15 2 15 2. 

Yemen, People’s Democratic Republic of (Aden)_ ~~ — __ __ 7 (4) 7 (4) 

Total. ____----------------------- 
7,526 834 372,784 36,706 380,310 37,540 

eee 

1979 

Austria ____.___-__-_----------------- 
24 50 __ _- 24 50 

Canada _________-__---~-------------- 7,620 1,057 371,930 38,708 379,550 39,765 

China, Mainland ____~—---------------- 56 1 — _- 56 1 

Finland _____----~------------------ 
a __ 3 (3) 3 (4) 

France _____-___-------------------- — _— 22 2 22 2 

Germany, FederalRepublic of___-—---—------- 104 28 527 87 631 115 

Ireland ________-----~--------------- 51 8 _- _- 51 8 

Mexico _______~__------------------ _- _- 16 1 16 1 

Netherlands _______-~-_--------------- 
1 (7) __ __ 1 (4) 

South Africa, Republic of _____------------ __ —_ 16 1 16 1 

Sweden _______----~------------------ 
10 4 16 8 26 12 

United Kingdom ___~~--~--------------- 167 28 a — 167 28 

Total... ______------------------- 
8,033 1,176 372,530 38,807 380,563 39,983 

1Less than 1/2 unit.
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_ Table 11—U.S. imports for consumption of peat moss, by grade and customs district 
cence ee et i SY 

. Poultry- and Fertilizer- 
oS stable-grade grade Total 

Customs district ' Quantity Value Quantity Value Quantity Value 
. (short (thou- (short (thou- (short (thou- 

. tons) sands) tons) sands) tons) sands) 

1978 
Baltimore, Md ___~_______/__-_~_-~~--~--~-- a oe 93 $14 93 $14 
Boston, Mass_____.—~-__~_~-~-~~~-~----+-+ _— __ 116 8 116 8 
Buffalo, N.Y ~__~_____-____-_~------+-- 551 $30 35,288 4,062 35,839 4,092 
Charleston, S.C __._-____~____-~-__-~-~~ +--+ __. __ 34 2 34 2 
Detroit, Mich. ____-____~__~-___----~-+-~~-- 1,608 138 51,199 5,584 52,807 5,722 
Duluth, Minn ______.__________~-----_ — __ 5,691 690 5,691. 690 
Great Falls, Mont ________________--~--~-- 73 4 36,071 3,790 36,144 3,794 
Honolulu, Hawaii __ __- __.___._.___------ 37 3 10 1 47 A 
Houston, Tex__ — —-__ ________~_~_----+~--+ 74 4 361 42 435 46 
Los Angeles, Calif__.____.__..--_-.------- 613 46. 2,924 88 3,537 134 
Milwaukee, Wis_____.__._______------~ | __ __ 4 (4) 4 (4) 
Mobile, Ala. __._.__.~..__-___~_~------ __ — 1,433 101 1,433 101 
New Orleans, La____.._§_.~ ~~~ eee 36 4 560 47 | 596 51 
New York, N.Y __._--____-~_-~_-~—---+--- 270 34 327 19. 597 53 
Norfolk; Va___.~_-—-~____------------ 1 (4) 97 8 98 8 

Ogdensburg, NVY ~~ Le 58 4 117,936 11,025 117,994 11,029 
Pembina, N. Dak _._~___._§________---~--- 612 61 29,872 2,884 30,484 2,945 
Philadelphia, Pa___...§ -. / _. _-_-_--.--_---- __ __ 33 2 33 2 
Portland, Maine. __9_$___§_§_9______ ~~~ ---. 2,698 423 34,484 3,558 37,182 3,981 
Portland, Oreg_ _ ~~ -___.__~~---------~+-- 124 12 29 3 153 15 
Providence, R.I ~~~ ~~~ ~~ 5 ee 11 1 Le _ 11 1 
St. Albans, Vt _._-_________~_____ +e 106 10 26,225 2,399 26,331 2,409 
San Francisco, Calif_______.__.--.---~---- 104 11 300 37 404 48 
San Juan, P.R _~___ ee -- 39 3 1,534 117 1,573 120 
Seattle, Wash _________._-_-_+-----+--- 342 34 26,920 2,126 27,262 2,160 . 
Tampa, Fla_____.____-___-_-----~------ — _— 1,243 99 1,243 99 

' Wilmington, N.C ~~ ~_-~__--~-~---------+-- 169 12 _ — 169 12 

Total... ~§_ 5 p> ee 7,526 834 372,784 36,706 . 380,310 37,540 

1979 
Buffalo, N. Y____________-_-~--------+- 128 11 33,827 4,359 33,955 4,370 
Charleston, S.C ____.-.-__-_-----~-~-+----+ _— __ 17 2 17 2 
Detroit, Mich. __§_$___._____~_1_-.--~~-~-~ 1,566 155 56,077 . 6,546 57,643 6,701 
Duluth, Minn _________§___~_-_ +e 27 2 6,669 964 6,696 966 . 
Great Falls, Mont ______...__. ____~_--~----- 81 7 31,576 3,626 31,657 - 3,633 
Honolulu, Hawaii__—~________-~-~_--+----+ 24 4 _— - 24 4 
Laredo, Tex_____ _-_ ._____-_-_~_-~-~--~--~ _— — 15 3 15 3 
Los Angeles, Calif_____ __§___.--_-_.------+- 522 85 400 71 922 156 
Milwaukee, Wis __________-_~-~_----~--~-- 1 (4) __ __ 1 (4) 
Mobile, Ala____________----_------~--- — — 15 2 15 2 
New Orleans, La____________-_-+_---~--+- _— __ 76 15 76 15 
New York, N. Y_________._~-—_~-~--_=----- 32 56 _— — 32 56 
Norfolk, Va____-.__~____----~---~-+-+-+-+- 1 (4) __ _— 1 (4) 
Ogdensburg, N. Y_________-_------------ | __ _. 125,694 11,276 125,694 11,276 
Pembina, N. Dak ___________-.-_--~---- 953 93 30,176 3,659 31,129 3,752 
Philadelphia, Pa_____._.______-_------~--+- 18 2 __ a 18 2 
Portland, Maine. ___ ______/_____-_-~----~- 4,167 714 28,035 2,776 32,202 3,490 
Portland, Oreg___ __. ____.__/_-_-~--------- 2 2 __ __ 2 2 
Providence, R.I ~. -..._._-_ ___-_--_-----~-- 43 2 __ — 43 2 
St. Albans, Vt ___._________-__--------- 156 6 25,033 2,339 25,189 2,345 
San Francisco, Calif... ..-_.____---~---+ 9 4 385 53 394 57 
Seattle, Wash _____________-~_-~_~-----~+- 303 33 34,500 3,111 34,803 3,144 
Tampa, Fla_ ~~ __~ _-._~_--_-~~------ — — 35 5 35 5 

Total. __-§_-§___________-~__ ee - 8,033 1,176 - 372,530 38,807 380,563 39,983 
errr A 

1Less than 1/2 unit.
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Table 12.—Peat moss imported for consumption from Canada and the Federal Republic | 
| of Germany, by grade and customs district a 

a 7 7 Canada oe Federal Republic of Germany — 

. Poultry-.and Fertilizer- Poultry- and Fertilizer- 
Customs . stable-grade grade stable-grade - grade | 

istrict . Quantity Value Quantity Value Quantity Value Quantity Value. 
(short (thou- (short (thou- (short . (thou- — (short (thou- 
tons) sands) tons) sands) tons) sands) tons) —— sands) 

1978 . : 
Baltimore, Md _-_________ __ _ __ __ - 719 $8: 
Boston, Mass. ___-=_____- —- _ _ —_— a _-— 116. 8 

Buffalo, N.Y _-..-_______ 551 $30 35,288 $4,062 _- _- _- — 
Charleston, 5.C__________ Le — - -_ _— _- 34 2 
Detroit, Mich = $$ > _____ 1,608 138 51,181 5,583 au _- _— a 
Duluth, Minn. _~__§_~§__ _____ 2 __ 5,691 690 -_— _- oe 
Great Falls, Mont _-______ 73 4 36,071 3,790 __ ae —_ me 
Houston, Tex __~___~___ _ oe __ -—_ 74 $4 348 = . 85 
Los Angeles, Calif. __.____ 567 42 171 12 . 45 2 2,714 © 73 
Milwaukee, Wis __________ —_ __ 4 @G@) __ __ __ — 
Mobile, Ala. _~§-__~_~__ Le oO 2: __ — _- 1,483 101 
New Orleans, La____§_____ oe el, 15. 1 86. 4. 545 46 
New York, N.Y-_________ __ __ __ __ 180 14 _ 827 19 

Norfolk, Va. = 2 a __ __ oo a __ OF. . 8 
Ogdensburg, N.Y ________ 58 4 117,914 11,022 __ — —_ one 
Pembina, N. Dak _______— 612 ~~ 621 29,872 | 2,884 _- _— _- _- 
Portland, Maine —___2_____ 2,698 423 34,462 3,555 __ _- = eo a 
Portland, Oreg_____.____ __ __ oe oe 123 | 12 29 - 3B 
St. Albans, Vt _~-________ 106 10 26,173 2,393 _- oe a — 
San Francisco, Calif. .____ _ 30 | 5 255 32 74 6 45 : 5 
San Juan, PR ~~ ~_____ ae Le _- _- 39 . 3 1,510 - 112 
Seattle, Wash___________ 342 35 26,905 2,124 a _- 15 2 
Tampa, Fla____§_=__.____ _- — _— _— _— 1,243 99 
Wilmington, N.C________— — _- _- _- 169 12 _- _- 

Total. __-§ ~-________ 6,645 152 364,002 36,148 740 57 8,535. . 521 

1979 | | Oo 
Buffalo, N.Y ~_§2_~ ~~~ _ 128 11 33,824 4,359 __ _— _- —— 
Charleston,S.C _~._______ oo oe — __ __ a 17 2 
Detroit, Mich___§ ___§_______ 1,566 155 —s- 56,077 . 6,547 __ __ —_ —_ 
Duluth, Minn. __§_§_$_§_____ 27 2 6,669 964 ee _— a 
Great Falls, Mont ________ 81 7 ~~ 31,576 3,626 — — wee 
Honolulu, Hawaii —__§_____. 24 4 — _- -- _- _- ek 
Laredo, Tex____~___.~___ _- 15 3 —_ oe _- 
Los Angeles, Calif _____.___ . 271 33 __ _— 84 24. 400. 71 
Mobile, Ala____________ __ _— _- — a — 15. 2 

. New Orleans, La_________ _- _- _- _— _— __ 60 7. 
Ogdensburg, N.Y __-_--___ __ = 125,694 11,276 __ __ — an 
Pembina, N. Dak ________ 953 93 30,176 3,659 ok __ —_ _ 
Philadelphia, Pa__.______ _— —_ __ __ 18 2 __ __ 
Portland, Maine _______.__ 4,167 714 28,035 2,776 _- — —_ — 
Portland, Oreg____§______ _- _- _- —_ 2 2 a _— 
St. Albans, Vt __._______ 156 6 24,979 2,334 __ ae _ _- 
San Francisco, Calif_______ _- — 385 «58 a _— — 
Seattle, Wash___________ 247 32 34,500 3,111 — — a _- 
Tampa, Fla___~_________ _- — _- ee __ 35 5 

Total___- _~_________ 7,620 1,057 371,930 38,708 104 28 527 87 

1Less than 1/2 unit.
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. an WORLD REVIEW ' | . | 

World production remained at approxi- mostly state-owned, operated in 1978 and 
mately 220 million short tons in both 1978 generated electrical power and heat for | 
and 1979. About 95% of this total was municipalities. About 2% to 3% of Fin- 
produced in the U.S.S.R. Other significant land’s energy requirements were met by 
producers were Ireland, the Federal Repub- burning peat. 
lic of Germany, Finland, and the United In addition to fuel peat, about 300,000 
States, in decreasing order of production. tons of milled peat was produced for horti- 
Burundi.—Plans were announced in 1978 cultural use. Total peat production was 2.4 

to develop a number of peat bogs to meet million tons in 1978. The peat production 
the country’s energy needs. Peat reserves target for 1990 is 7.3 million tons or 20 
were estimated to be about 500 million tons. million cubic meters. | | | 
Canada.—Peat production, mainly sphag- Ireland.—Production of fuel peat was 

num moss for agricultural use, increased 5.08 and 4.04 million tons in 1978 and 1979, 
11% in 1978 to 480,000 tons. The value of respectively, continuing a declining produc- 
peat production increased 32% to Can$35.2 tion trend. Production of milled peat, a 
million. Canadian peat production pattern, component of fuel peat, also declined from 
by Province, was Quebec, 43%; New Bruns- 3.4 million tons in 1977 to 2.9 million tons in 
wick, 27%; Alberta, 10%; Manitoba, 8%; 1978 and to 2.2 million tons in 1979. The 

| and British Columbia, 5%. Smaller ton- balance of the fuel peat was sod peat. Milled — 
nages were produced in Nova Scotia, Ontar- peat production doubled during the 1973-76 

- jo, and Saskatchewan. About 77% of Cana- _ period and has declined since that time. Sod | 
da’s 1978 production was exported to the peat production has remained relatively. 
United States. In 1979, Canadian peat pro- constant during the 1977-78 period at 2.2 
duction declined by 6% to 450,800 tons. million tons. In 1979, sod peat production 

Total value of production declined by 4% to declined to 1.8 million tons. Moss peat 
Can$33.8 million. Provincial production production for horticultural purposes was 
percentages were Quebec, 44%; New 92,000 tons in 1977, 91,000 tons in 1978, and 
Brunswick, 29%; Manitoba, 8%; Alberta, 101,000 tons in 1979. | . 

7%; and British Columbia, 6%. Nova Scotia, = U.S.S.R.—The Soviet Union continued to 
Ontario, and Saskatchewan produced smal- produce over 90% of the world’s peat, more> 
ler tonnages. About 84% of Canada’s 1979 than 200 million tons per year. Of this total, 
production was exported to the United about 60% was produced in the Russian 
States. Soviet Federated Socialist Republic and 

Finland.—Production of fuel peat in- 20% in Byelorussia. More than half of the 
creased nearly 50% in 1978 to 2.1 million U.S.S.R.’s production came from collective 
tons. This was a twentyfold increase over farms. About two-thirds of the country’s 
that of 1970. Of current production, 95% peat was consumed in agriculture, and the 
was milled peat and the remainder wassod balance was used as fuel. Peat-fueled elec- 
peat. The latter was used in small boilers trical generating capacity was about 5,000 | 
for electrical power generation and in pro- megawatts; that included some 600-mega- 
duction of peat metallurgical coke. A small watt units. Approximately 100,000 tons was 
fraction of the milled peat was used to exported to market economy countries. 
manufacture peat briquets for burning in Total estimated reserves were about 180 
small boilers and home heating furnaces. _ billion tons. 
Sixty-nine peat-burning energy facilities,
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Table 13.—Peat: World production, by country : 
. (Thousand short tons) 

eee 
: Country! | 1976 =. «1977 1978 1979° ns RR 

Argentina________2__-_~ eee 11 TO 4 4 
Australia ___. ~_- § 5 5 ee 5 6 7 7 
Canada, agricultural use____§9§_§_=-_~__ ~~ ____ LL. 435 - 426 480 2451 
Denmark, agricultural use? ~_-__§ $5 = = LC 43 44 52 50 
Finland: 

‘Agricultural use___________ ~~~ 218 255 224 230 
Fuel a - =~ - 5 - eee 397 661 2,061 1,500 

France, agricultural use_§_§ $= = = T155 Fe155 155 155 
Germany, Federal Republic of: - . . Oo 

Agricultural use__ = 5 5 ee T1881 2,107 2,257 2,300 
Fuel ____. ~~~ ee T9250 244 251 275 

Hungary, agricultural use® ~. $= = 80 80 80 | 80 
Ireland: 

Agricultural use. _ 2 2 = 78 TQ] 91 101 
Fuel _2-- = ee "6,564 6,009 5,167 4,143 

Israel, agricultural use®> ~__§_ ~§_- 5 5 22 22 22 20 
Japan®_-_-_______ 7800 ™80 65 65 
Korea, Republic of, agricultural use® _~_________________= 4 _- oO _- 
Netherlands®_.__§___§____________________ 450 450 450 450 
Norway: : 

Agricultural use® __ 2-5 5 5 Le 66 66 66 80 
Fuel. = = 1 I 1 I 

Poland: a 
Agricultural use® ______________--- ~~ eee 40 40 40 40 
Fuel®@__ 2 Tp T9 2 2 

Spain ~~~ Le —67840—C €45 - 45. 
Sweden: | 

| Agricultural use___________________ ee 98 102 “105 105 
— Fuel 9 eee - 35 33 egg 33 

U.S.S.R.: os . . a 
: Agricultural use___—§ >» 55 5 5 ee 145,000 7*145,000  ©145,000 145,000 

Fuel®__ 9 66,000 66,000 66,000  —-_ 66,000 
United States, agricultural use __§_-§_§ _-§_§_-_~> = 2 ee ee 969 731 822 2895 

Total __--_________ LLL ____ = 223,018 223,208 223,980 222,462 
Fuel peat included in total___-§§ ~~~ ee 773.249 72,950 73,515 71,954 

°Estimate. Preliminary. ‘Revised. 
1In addition to the countries listed, Austria, Iceland, and Italy produce negligible quantities of fuel peat, and the 

German Democratic Republic is a major producer, but output is not officially reported and available information is 
inadequate for formulation of reliable estimates of output levels. 

2Reported figure. 
3Sales. . 

TECHNOLOGY 

The Institute of Gas Technology began a as would harvesting in thin layers by the 
broad-based program to study the gasifica- milling method. It is recognized that single- 
tion of peat under a new $4.5 million pass harvesting using a hydraulic dredge, 
contract with the U.S. Department of Ener- would require a rapid and weather-resistant 
gy. The program was to include experimen- dewatering system. The U.S. Bureau of 
tation on peat harvesting, dewatering, and Mines began an experimental study of the 

gasification. The contract covered environ- effects of peat mining on the area’s hydrolo- 
mental and socioeconomic studies and peat gy and water quality. 

resource estimations. First Colony Farms, Inc., continued to 

The Minnesota Gas Co. applied to the develop peat mining techniques on its prop- 
State of Minnesota for a 25-year lease on a_ erties in eastern North Carolina. The U.S. 
200,000-acre tract of peat land in north- Air Force succeeded, after condemnation 
central Minnesota. The intent was to build proceedings, to restrict a 70-square-mile 
three peat gasification plants capable of area of this property to bombing practice. 
producing a total of 250 million cubic feet However, First Colony Farms reported that 
per day of synthetic natural gas. The pro- it had sufficient peat reserves to power four 
posed peat mining raised a controversial 150-megawatt powerplants for about 50 
environmental issue in the State of Minne- years. Mining experiments in 1978 using 
sota. Single-pass peat harvesting will dis- Finnish and Russian equipment indicated 
turb only about 5% as much land per year that the thin-layer milling method was not
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feasible. Excessive dusting and cypress experiments with harvesting equipment. roots left below the surface after logging Small shipments of peat were sent to a near the turn of the century caused prob- brick plant and an electric utility company lems. Experimental mining with a cutting for experimental mixing with coal as fuel. wheel to produce an extruded shape that An experimental l-acre area was mined and could be air-dried in the field was success- successfully reclaimed for farmland. The ful. It appeared that heavier equipment company is working on a 200-acre test plot than used experimentally would be requi- and have permission to develop a 1,500-acre red to reduce maintenance in a commercial _ site. The State is unsure of the environmen- operation. First Colony Farms obtained a__ tal impact, therefore mining was permitted permit from the State of North Carolina to and the State is closely monitoring the mine a 219-acre tract over a 2-year period. Mining. | | After 4 to 5 feet of peat was removed, an ~~... 8 | agricultural crop was tobe planted. | ———_aBhvseal scientist, Saction of Nonmetali Minerals, In 1979, First Colony Farms finished its |
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By A.C. Meisinger* 

_ US. production of processed perlite sold production and value of expanded perlite by 
and used by producers in 1979 set an alltime States. oe : | high in quantity and value. Output was — US. consumption of expanded perlite in | 660,000 tons and $16.4 million compared building construction products in 1979 
with 641,000 tons and $13.7 million in 1978. accounted for approximately 67% of the 

Crude ore mined by 10 companies from 12 total perlite market in quantity and 63% in | operations in 7 Western States in 1979 was value, compared with 70% and 66%, .respec- 
10% less than the record quantity of 939,000 tively in 1978. | 
tons mined in 1978. New Mexico operations = The weighted average price of processed 
accounted for 88% of the total mined ore in _ perlite sold and used in 1979 increased 16% 
1979, compared with 86% in 1978, and 89% from $21.44 per ton in 1978. The average : in 1977. | | value of expanded perlite products sold and | 

Processed perlite was expanded in 79 used in 1979 increased to nearly $128 per 
plants in 33 States in 1979, and that sold ton, or an increase of $10 per ton over that 
and used by expanders declined 5,000 tons reported in 1978. Producers attributed the 
from the record total of 546,000 tons from 80 _ increases primarily to the higher costs of 
plants in 1978. Value of expanded perlite fuel and transportation during 1979. 
sold and used was a new record high of $69.1 World production of crude and/or proces- 
million, an increase of 7% over the previous _ sed perlite in 1979 (table 4), increased about 
record value of $64.3 million set in 1978. 2% from 1.54 million tons in 1978 to an 
Illinois maintained its leadership in 1979 in estimated 1.57 million tons. 

Table 1.—Perlite mined, processed, expanded, and sold and used by producers in the 
United States 

(Thousand short tons and thousand dollars) 

. Processed perlite Expanded perlite eee XPANed perlite 
Y Perlite Sold to . Used at nak, quan tty Quantity d used ear mined? expanders expanded metecial sold and produced Sold and used 

use 

Quantity Value Quantity Value Quantity Value ——————). Quantity Value 
1975 706 239 3,407 273 3,874 512 401 394 34,300 1976___ 727 288 4,908 265 4,489 553 438 432 41,000 1977___ 871 298 5,514 299 5,239 597 504 498 53,600 1978__ = 939 320 6,813 321 6,927 641 553 546 «64,300 1979. 847 322 7,996 338 8,439 660 547 541 «69,100 ee 

1Crude ore mined and stockpiled for processing. 
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DOMESTIC PRODUCTION | — | | | 

- The quantity of perlite mined for proces- plants in 33 States in 1979, compared with 

sing by 10 companies from 12 operations in 80 plants in 33 States in 1978. The quanti- 

1 Western States in 1979 was 847,000 tons, ties of expanded perlite produced and sold 

or 10% less than the record quantity of and used in 1979 declined 6,000 tons and 

939,000 tons mined in 1978. New Mexico 5,000 tons respectively, from the 1978 rec- 

: operations accounted for 88% of the total - ord high figures of 553,000 tons produced 

ore mined in 1979, compared with 86% in and 546,000 tons sold and used. However, 

1978. The remaining 12% in 1979 was value of expanded perlite sold and used in 

mined from deposits in Arizona, Califronia, 1979 increased for the sixth straight year to 

Colorado, Idaho, Nevada, and Utah. a new record of $69.1 million, or 7% greater 

The quantity and value of processed per- than the 1978 value of $64.3 million. 

lite sold and used by producers in 1979 Leading States in descending order of | 

established new records of 660,000 tonsand quantity of expanded perlite produced in 

$16.4 million, compared with the. previous 1979 ‘were Illinois, Mississippi, Virginia, 

record output of 641,000 tons and $13.7 California, Texas, Colorado, Pennsylvania, 

million in 1978. | | Kentucky, New Jersey, Indiana, and Flori- 

In 1979 perlite ore producers were Filters da. The leading States in descending order 

International, Inc., near Superior, Ariz.; of value of expanded perlite sold and used in | 

American Perlite Co., near Fish Springs, 1979 were Illinois, California, Texas, New' 

Calif; Persolite Products, Inc., Custer Jersey, Mississippi, Kentucky, Virginia, 

County, Colo.; Oneida Perlite Corp., near Pennsylvania, Indiana, Colorado, and Flori- 

Malad City, Idaho; Delamor Perlite Co. in da. As in previous years, Illinois continued 

Lincoln County, Nev.; U.S. Gypsum. Co. in to be the leading State in the quantity and | 

Pershing County, Nev.; Grefco, Inc. (two value of expanded perlite sold and used. 

mines), Johns-Manville Perlite Corp., Silbri- California had eight producing plants in 

co Corp., and U.S. Gypsum Co., in New 1979, followed by Texas with seven, and | 

Mexico; and the Mountain Maid Corp. mine Indiana and Pennsylvania with six each. In 

near Fillmore, Utah. : - 1978, California had nine producing plants 

Expanded perlite was produced in 7 9 and Indiana had five plants. 

: CONSUMPTION AND USES | | | 

Domestic consumption of expanded per- and cavity fill insulation. — | 

lite (quantity sold and used by producers) in Expanded perlite used in building con- 

1979 declined 5,000 tons from the record. struction products such as concrete and 

quantity of 546,000 tons in 1978. The princi- plaster aggregate, insulation (loose fill), in- 

pal product uses of expanded perlite in sulation board, and acoustical tile in 1979 

1979, in descending order of quantity sold accounted for approximately 67% of the 

and used, were roof-insulation board (in- total US. market for expanded perlite in 

cluded with “Other” in table 3), filter aid, quantity and 63% in value in 1979, com- 

acoustical ceiling tile (included in formed pared with 70% and 66% respectively, in 

products), concrete aggregate, horticultural 1978, and 69% and 66% respectively, in 

aggregate, plaster aggregate, and masonry 1977.
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Table 3.—Expanded perlite sold and used by producers in the United States, by use 
(Short tons) 

os oo Use Bn 41977 1978 «1979 

Concrete aggregate -_ 2 ee 85,600 48,900 41,500 Fillers __- 2 ee 6,500 10,700 - . 12,000 Filter aid -_ ~~ ----_-----------_---- ~~~ ---- = 84900 94400 «95:8 00 Formed products’ _~ .- ----- eee} 51600 =~. «-71,400———«78,.400 
Horticultural aggregate _ £2222 2 2 we 38,200 _. 36,400 = 36,900 Low-temperature insulation» ___.9_~ 2.92 22 5 ee 7,200 4,300 6,200 
Masonry and cavity fillinsulation’ 2 2 2 19,800. 21,400. ~*~ -22.600 
Plaster aggregate ~-42 +2 -- te eee e000 22,900 23,500 Roof insulation board ~~~ 5 ee D0 WOW _ WwW ' Other? - ------- ~~~ ~~~ ~~~ 25-5 nne eee 226,900 241,000 229,500 

Totals 498,000 546,000 541,000 
W Withheld to avoid disclosing:company proprietary data. Included with “Other.” oo a 
“Includes acoustic tile, pipe insulation, and miscellaneous formed products. oo 
"Includes roof insulation board and various unspecified industrial uses. OS So _ 3Data may not add to totals shown because of independent rounding. - - Tak 

| - PRICES BO 

Processed (crushed, cleaned, and sized) ing plants during the year. .. - . | a , 
perlite was sold by. producers to expanders The value of expanded .perlite products 
in 1979 at an average price of $24.83 per ton, sold and used in 1979 (table 2), increased an 
a 17% increase over the 1978 price of $21.29 average of $10 per ton over that reported by 

: per ton. Processed perlite used by producers expanders in 1978, and was $20 per ton 
in their own expanding plants in 1979 was higher than the 1977 average value. In 1979, | 
valued at $24.97 per ton, a 16% increase the average values for expanded perlite sold 
over the 1978 value of $21.58 per ton. The or used at plants in 33 States ranged from _ 
weighted average price of processed perlite $75 per ton to $220 per ton, compared with 
in 1979 was $24.90 per ton, compared with $65 to $214 per ton in 1978, and $60 to $228 
$21.44 per ton in 1978, and $18.01 in 1977. per ton in 1977. Average prices for expand- 
The higher 1979 price per ton for processed _ed perlite end uses in 1979 ranged from $80 
perlite primarily reflected the increase in per ton for formed products to $275 per ton 
cost for transporting perlite ore to expand- __ for loose fill insulation applications.  —s—.
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es WORLD REVIEW 3 

World production of crude and/or proc- At Cumaovasi, near Izmir, the new per- | essed perlite (table 4) increased to an esti- lite processing and expanding plants of 
mated 1.57 million tons in 1979, or approxi- Etibank General Management constructed 
mately 2% greater than the 1.54 million in 1978, were put into commercial produc- 
tons produced in 1978. The United States, tion in late 1979.2 Ore for processing and 
the U.S.S.R., and Greece, together, account- expanding was to be supplied from two 
ed for 77% of the estimated world output in nearby deposits with combined proven re- 
1978 and again in 1979. serves of nearly 9 million tons. 
Greece.—Estimated mine production of | United Kingdom.—Imports of processed perlite in Greece in 1978 was reported to be __ perlite ore in 1979 were nearly 135,000 tons, 246,000 tons, of which 148,000 tons was an increase of 18% over the 1978 total of processed for export, compared with 163,000 114,000 tons. Italy and Greece were the 

tons processed for export in 1977. principal sources of the imported perlite in 
Hungary.—Perlite mined from the Tokaj 1978 with 65,600 tons and 36,600 tons, re- . Mountain area deposits in northern Hun- spectively » and in 1979 with 66,400 tons and gary declined in 1978, according to prelimi- 27,300 tons, respectively . The imported ore nary estimates; output was estimated to be Was expanded in Great Britain, primarily 

102,000 tons compared with 114,000 tons in for use in plaster aggregate building prod- 1977. ucts. 
Turkey.—Perlite ore output in 1978 was VWndustey econaen: t, Section of Nonmetallic Mineral 

industry economist, ction oO onme ic Minerals. 29,600 tons, a decrease of 10% from the 1977 Industrial Minerals (London). Industrial Minerals of (revised) output of 33,000 tons. Turkey. No: 143, August 1979, p. 25. : 

oe , Table 4.—Perlite:: World production, by country | | 
— _ (Thousandshorttons) 7 | 

oC : Country? | : oS 1976 *1977~.~:1978 _ 1979° 
Australia® ____ = = . 4 2 2 3 Czechoslovakia®___§_§_______-_ 11 11 11 11 Greece ~---------- He 140 163. 148 150 Italy® ____ 105 100 100 100 Hungary* ~------~-- 106 114 102 108 Japan® = 72 7 80 83 Mexico*______ $e 16 25 27 . 28 New Zealand®_______________________ 2 1 1 1 Philippines__________________u_ 2 2 2 2 Turkey _______ ~~ 27 33 30 30 USSR 360 380 400 400 United States (processed ore sold and used by producers)____________ 553 597 641 660 EO Total_____~---_~_~-- eee 1,398 1,505 1,544 1,571 ee 
*Estimate. Preliminary. 
7Unless otherwise specified, figures represent processed ore output. 
7In addition to the countries listed, Algeria, Bulgaria, the People’s Republic of China, Iceland, Mozambique, the Republic of South Africa, and Yugoslavia are believed to have produced perlite during the 1976-79 period, but output data are cot reported, and available information is inadequate for formulation of reliable estimates of output levels. rude ore.





By W. F. Stowasser! | 

~ Record tonnages of 50 and 51.6 million domestic supply; the causes of supply and 
metric tons of marketable phosphate rock price problems, and the projected impacts of 
were produced in the United States in 1978 short- and long-term supply problems. on 
and 1979, respectively. The matrix or ore the conduct of U.S. foreign policy. The 
was strip mined, except for that recovered status of U.S. reserves, production capacity, 
from an underground mine in Montana. and inventories on future possible supply or 
The ore was beneficiated or was of suffi- price problems were to be studied with | 
ciently high grade to use direct in either economic and social consequences of these 
electric furnaces, wet process phosphoric problems defined. 7 
acid plants, or in normal superphosphate The General Accounting. Office. (GAO) 
manufacturing plants. The phosphate rock issued a report “Phosphates: A Case Study 
was used to produce fertilizer, animal feed of a Valuable Depleting Mineral in Ameri- 
supplements, and a large number of chemi- ca” on November 30, 1979. The report dis- 
cals and industrial products. _ cusses the problems and long lead times 

During 1978, a cabinet level review of involved in phosphate mine development in 
nonfuel minerals policy was initiated under the United States and as the richest depos- 
the President’s Domestic Policy Review its in Florida will be depleted in the next 
System. Phosphate rock was selected asone _ two decades, there is concern as to how new 
of the minerals to be reviewed. A Minerals resources may be developed to meet the 
Review Committee considered the projected Nation’s agricultural needs. GAO recom- 
levels of supply, demand, and price; the mended that high levels of government 
probability of interruption of foreign or review the impediments limiting access to 

Table 1.—Salient phosphate rock statistics 
(Thousand metric tons and thousand dollars) 

1975 1976 1977 1978 1979 

United States: 
Mine production ___________________ 170,077 154,278 166,893 173,429 185,757 
Marketable production ____§___________ 44,276 44,662 47,256 50,037 61,611 

Value______-_______.________ $1,122,184 $949,379 = $821,657 $928,820 $1,045,655 
Average per metricton _~________ $25.35 $21.26 $17.39 $18.56 $20.26 

Sold or used by producers _____________ 42,120 40,522 47,437 48,774 53,063 
Value______________________. $1,052,995 $857,189 $829,084 $901,878 $1,063,517 

Average per metricton _________ $25.00 $21.15 $17.48 $18.48 $20.04 
Exports!______--_-__________ 11,131 9,433 13,230 12,870 14,358 

P20; content _______§___________ 3,587 3,022 4,251 4,118 4,611 
Value____§ Le $429,222 $272,823 $288,603 $297,357 $356,481 

Average per metricton _~________ $38.56 $28.92 $21.81 $23.10 $24.83 
Imports for consumption? _____________ 33 42 158 908 886 

Value____~ ~~~ Le $1,578 $2,209 $6,079 $24,379 $21,595 
Average per metric ton —~________ $47.82 $52.60 $38.47 $26.85 $24.37 

Ww Consumption, apparent 7_______§_______ 31,022 31,131 34,365 36,812 39,591 
orid: 

Production __________-___________ 108,000 108,000 117,000 125,000 ©128,000 a nS SO UU 
“Estimated. 
1Exports reported to the Bureau of Mines by companies. 
2Bureau of the Census data. 
3Measured by sold or used plus imports minus exports. 

| 677
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phosphate minerals, the long-range phos- phate rock beneficiation plants and phos- 

phate reserve position, and legislation that phate fertilizer manufacturing plants may 

may be needed to ensure supply. discharge waste water through point 

The Environmental Protection Agency sources subject to the regulation. of the 

(EPA) issued an areawide final environmen- Clean Water Act. Section 402 establishes 

tal impact statement (EIS) for the central the “National Pollutant Discharge Elimina- 

Florida phosphate industry.” | tion System” (NPDES) which provides for 

A task force was assembled in 1978 to issuance of permits for the discharge of 

draft a supplemental EIS addressing the pollutants through point sources to naviga- 

question of mining phosphate rock in the ble waters. Discharges are subject to vari- 

Osceola National Forest. The supplemental ous technology-based “effluent limitations 

EIS was issued in April 1979. , and standards” developed by EPA and pro- 
A series of reports were prepared by mulgated as regulations, and are generally 

Zellars-Williams, Inc. (ZWD under contract incorporated as requirements in NPDES 

to the Bureau of Mines to develop informa- permits. - | 

tion on phosphate rock reserves and re- When a new operation starts, new sources 

sources. The reports were: of pollution must comply with applicable 
(1) Evaluation of the Phosphate Deposits new source performance standards, which 

of Florida Using the Minerals Availability represent the “best available demonstrated 

System. | control technology” (BAT) processes, oper- 

(2) Evaluation of the Phosphate Deposits ating methods, or other alternatives, in- 

of Georgia, North Carolina and South Caro- cluding, where practicable, a standard per- 

lina Using the Minerals Availability Sys- mitting no discharge of pollutants. Under 

tem. So the Federal Water Pollution Control Act 
(3) Evaluation of the Phosphate Deposits Amendments of 1972, existing sources were 

of Tennessee Using the Minerals Availabili- to achieve limitations that required the 

ty System. | 7 application of the “‘best practicable control 

Legislation and Government Pro- technology currently available” (BPT). by 

grams.—Environmental legislation and reg- July 1, 1977. By July 1, 1983, existing point 

ulatory actions are in constant flux. An sources were to apply BAT. The 1977 

overview of the status of laws and regula- amendments modified this phased imple- 

tions and their impact on the Florida phos- mentation approach. The July 1, 1977 date 

phate industry is intended to show the for BPT compliance has passed. The Clean 

relationship to the environmental review Water Act does contain certain limited 

process: The Federal laws include the Clean _ provisions authorizing EPA to grant exten- 

Air Act, the Federal Water Pollution Con- sions of time for compliance with BPT 

trol Act, as‘amended by the Clean Water requirements. The requirement for achiev- 
Act of 1977, the National Environmental ing BAT were extended 1 year to July 1, 

Policy Act, the Atomic Energy Act, and 1984. The Clean Water Act now requires 
other statutory controls such as the Safe that by July 1, 1984, existing sources of 
Drinking Water Act, the Resource Conser- certain identified “conventional pollutants” 

vation and Recovery Act, and the Surface (including total suspended solids and pH) 
Mining Control and Reclamation Act. achieve effluent limitations that require the 

Section 109 of the Clean Air Act requires application of the best conventional pollu- 
the Administrator of the Environmental . tant control technology (BCT). Existing 
Protection Agency to issue regulations es- sources that discharge any of 65 specifically 
tablishing national ambient air quality identified toxic pollutants must apply BAT 
standards. Criteria for pollutants (sulfur by July 1, 1984. For other toxic pollutants 
oxides, particulate matter, carbon monox- BAT must be applied within 3 years of 
ide, photochemical oxidants, hydrocarbons, promulgation of an applicable effluent limi- 
and nitrogen oxide) were promulgated by tation. Pollutants that are neither toxic nor 
EPA. EPA has also promulgated standards conventional have been termed nonconven- 
of performance for phosphate fertilizer tional pollutants. 
manufacturing operations. EPA has published regulations estab- 

The national goal expressed by the Fede- lishing technology-based effluent limita- 
ral Water Pollution Control Act, as amend-_ tions applicable to the phosphate industry. 
ed by the Clean Water Act of 1977 (common- BPT and BAT limitations, and new source 
ly referred to as the “Clean Water Act”), is performance standards were established for 

the elimination of the discharge of pollu- the phosphate subcategory of the fertilizer 
tants into navigable waters by 1985. Phos- manufacturing point source category.
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_ BPT effluent limitations have been pro- future generations of Americans.” NEPA 
mulgated for phosphate rock mining point established the Council on Environmental 
sources. BAT limitations-and new source Quality (CEQ) and set forth certain “action- 
performance standards for the phosphate forcing” requirements that are found in 
rock mining subcategory were proposed. Section 102 of NEPA. _ . 
New source performance standards were An EIS on the effects of the phosphate 
promulgated on March 10, 1978. The BAT industry in central. Florida was completed 
limitations have not been finally adopted. and issued in 1979. | | | 
The BPT limitations and new source perfor- The Atomic Energy Act is intended to 
mance standards establish limitations on provide a program for Government control 
the discharge of total suspended solids (TSS) of the possession, use, and production of 
and pH. It is not.clear what action EPA will atomic energy and special nuclear material, 
take to implement the 1977 amendments to whether owned by the Government or oth- 
the Clean Water Act as they relate to. ers. All licensing and related regulatory 
effluent limitations and standards applica- functions under the Atomic Energy Act, 

__ ble to the phosphate industry. TSS and pH initially held by the Atomic Energy Com- 
are statutorily defined as conventional pol- mission were transferred to the Nuclear 
lutants. EPA must determine what dis- Regulatory Commission (NRC) under the | 
charge limitations will constitute BCT for Energy Reorganization Act of 1974. 
these parameters. | : NRC regulations require a specific or 

Under Section 404, a permit from the U.S. general license for a person to receive, 
Army Corps of Engineers (Corps) is required _ possess, use, transfer, deliver, or import any 
prior to the discharge of dredged or fill “source material” after removal from its 
materials into the waters of the United place of deposit in nature. If uranium ex- 
States. Phosphate-mining operations can tracted from phosphoric acid in Florida 
under certain circumstances lead to the meets the threshold requirements, then 
discharge of dredged material. Prior to ise NRC licensing requirements may be appli- 
suing a Section 404 permit, the Corps is cable. | , | | 
required to consider a number of factors | Congress has enacted several laws in 
including a “public interest:review,“ and an recent years that may potentially require 
evaluation of the proposed projects effect on permitting procedures for the phosphate 
wetlands, fish and wildlife, water quality, industry. Recent enactments are identified 
and historic, scenic, and recreational values although implementing regulatory pro- 
in the area. Although the Corps is the grams have not been developed or finalized. 
permit-issuing agency, EPA can prohibit or These are: | en | 
restrict activities for which permits are The Safe Drinking Water Act was en- 
required if, after notice and opportunity for acted to protect underground sources of 
public hearing, it is determined that the drinking water. An underground injection 
activity will have an unacceptable adverse control program will be required of each 
effect on municipal water supplies, shell State. Guidelines for the programs will be 
fish beds and fishery areas, wildlife, or developed by EPA. | 
recreational areas. The Resource Conservation and Recovery 

Under Section 303, water quality stan- Act (RCRA) provides “cradle to grave” regu- 
dards existing as of the date of the 1972 latory controls over hazardous waste. Un- 
amendments are continued in effect. EPA is der the RCRA, EPA must adopt regulations 
required to promulgate water quality stan- for identifying hazardous wastes and their 
dards for a State if satisfactory standards characteristics. 
are not submitted. The State of Florida It is not known if any of the wastes 
Environmental Regulation Commission is generated by the phosphate industry will be 
currently revising the State of Florida classified as hazardous and subject to RCRA 
water quality standards. regulations. | 

Section 311 regulates discharges of oil The Surface Mining Control and Recla- 
and hazardous substances. The basic thrust mation Act (SMCR) of 1977 deals principally 
concerns spills; the term discharge is defin- with coal-mining operations. However, Sec- 
ed broadly and may include discharges tion 709 called for a study of surface mining 
permitted under the Clean Water Act. of minerals other than coal and directed the 

Section 101 of the National Environmen- Council on Environmental Quality to con- 
tal Policy Act (NEPA) established a nation- tract with the National Academy of Sci- 
al policy to “create and maintain conditions ences (NAS) to make such a study. NAS 
under which man and nature can exist in formed the Committee on Surface Mining 
productive harmony and fulfill the needs of and Reclamation (COSMAR). The Commit-
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tee submitted a report in October 1979 that on the effects of phosphate leasing on 52,000 

included a study of phosphate operations. acres in the Osceola National Forest was 

There are other statutes that, directly or ordered. The U.S. Department of the Interi- 

indirectly, effect environmental review and or was given the lead responsibility to 

permitting. These are listed as follows, but complete the study. The final supplement 

will not be reviewed: : : was filed in 1979. 

The Rivers and Harbors Act of 1899; The Bureau of Mines through their con- 

- The Fish and Wildlife Coordination Act; tractor, ZWI, conducted a 12-month investi- 

The Ports and Waterways Safety Act of gation ‘of Florida phosphate resources for 

1972; entry into the Minerals Availability System 

The Marine Protection, Research and (MAS). Data were collected from known 

Sanctuaries Act of 1972; | literature, mineral interests, now develop- 

- The Noise Control Act of 1972; ing or producing phosphate rock, large land- 

The Coastal Zone Management Act of owners, and governmental agencies on a 

1972; regional, deposit summary, or individual | 

>The Marine Mammal Protection Act of prospect whole data base. Operating and 

1972; capital cost estimates assignable in the 

, The Endangered Species Act of 1973; MAS to operating or projected (C) deposits 

_ The Wildland Scenic Rivers Act; were prepared by modeling six case mines; 

The Soil and Water Resources Conserva- based on nominal ranges of size, age, and 

tion Act of 1977; | : quality of ore. These cases provided the 

The Toxic Substances Control Act of 1976; basis for development of a computer pro- 

The Deepwater Port Act of 1974; gram to project costs for (R) (other identified 

and The National Historic Preservation deposits). These costs, environmental, geo- 

| Act of 1966. graphic, and other relevant data were en- 

A final EIS on phosphate leasing in the coded into the MAS format, as well as 

Osceola National Forest was published in probabilistic grade-resource quantification. 

May 1974. Since that time, the Secretary of The report “Evaluation of the Phosphate 

the Interior ordered additional studies on Deposits of Florida Using the Minerals 

the effects of the proposed action on hydrol- Availability System” is available from the 

ogy and endangered species. The U.S. Geo- Bureau of Mines as Open File Report 112-78 

logical Survey and the U.S. Fish and Wild- from the National Technical Information 

life Service submitted reports on these sub- Service (NTIS), Springfield, Va., PB 286 | 

jects. A supplemental environmental study 6481AS. | 

DOMESTIC PRODUCTION 

Marketable phosphate rock production Chemical Corp. (IMC); T. A. Minerals Corp.; 

and value are shown in table 1. In 1978, Mobil Chemical Co.; Estech General Chemi- 

Florida and North Carolina produced cal Co.; and USS Agri-Chemicals produced 

43,258,000 metric tons, 87% of the total marketable phosphate rock from the Bone 

marketable phosphate rock; the Western Valley Formation in central Florida and 

States produced 5,070,000 metric tons, 10%; Occidental Chemical Co. produced from a 

and Tennessee produced 1,709,000 metric similar-type matrix in northern Florida. 

tons, 3%. In 1979, Florida and North Caroli- Howard Phosphate Co., Kellogg Co., Lonca- 

na produced 44,256,000 metric tons, 86% of la Phosphate Co., and Manko Co., Inc., 

the total marketable phosphate rock; the mined about 34,000 and 25,000 metric tons 

Western States produced 5,482,000 metric of soft rock in 1978 and 1979, respectively, 

tons, 11%; and Tennesssee produced from tailing ponds associated with past 

1,873,000 metric tons, 3%. hard rock phosphate mines in central Flori- 

Florida and North Carolina.—Produc- da. 

tion of marketable phosphate rock and val- In North Carolina, Texasgulf, Inc., was 

ue are shown in table 2. the only company producing phosphate 

The P.O; content of phosphate ore mined rock. The addition of dredges and draglines 

and marketable rock recovered are shown increased mining capacity to 4.5 million 

in table 2. metric tons per year. North Carolina Phos- 

Agrico Chemical Co.; Borden, Inc.; Brew- phate Corp., owned by Agrico Chemical Co. 

ster Phosphates; Gardinier, Inc; W. R. and Kennecott Copper Corp., completed the 

Grace & Co.; International Minerals & permitting process and started dredging
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South Creek for eventual barge traffic to solvent-extraction facilities to recover ura- 
Moorehead City. Mining plans and sched- nium oxide is as follows: Uranium Recovery 
ules have not been announced. Corp. is operating a 129,270-kilogram-per- 

Occidental Chemical Co., a division of year U;O, plant near Mulberry, Fla. Free- 
Occidental Petroleum Corp., produced phos- port Uranium is operating a 313,000- 
phate rock from the Suwannee River mine kilogram-per-year U;Os recovery plant at 
in north Florida. The Swift Creek mine was Uncle Sam, La., and is planning to startup a 

reactivated during 1979. The superphos- 159,000-kilogram-per-year U;Os plant at 
phoric acid (SPA) plant at the Suwannee Donaldsonville, La., in mid-1980. Wyoming 
River mine was expanded and a new SPA Mineral Corp. started a 193,000-kilogram- 
complex at the Swift Creek mine was con-_per-year U;Os recovery plant at Pierce, Fla. 
structed. After completion in 1979, it will IMC, in addition to their Mulberry plant 
supply 50% of the SPA that is planned tobe production, plans to purchase 0.57 million 
shipped to the U.S.S.R. Occidental plans to kilograms of U;O; from CF Industries phos- 
barter 1.0 million metric tons per year of phoric acid plants at Bartow and Plant City, 
SPA and receive 1.4 million metric tons of Fla. The phosphoric acid will be processed 
ammonia, 1.0 million metric tons of urea, at the New Wales plant into yellowcake. In 

and 1.0 million metric tons of potash. , Florida, about 3.5 metric tons of phosphate 
In central Florida, the areawide moratori- rock is required to produce 1 metric ton of | 

um on new mines was lifted when the cen-. phosphoric acid. A metric ton of phosphoric 
tral Florida EIS was completed and issued. acid will yield about 0.45 kilogram of yel- 

| Agrico Chemical Co. operated the Payne lowcake. After filtering through activated 
Creek and Fort Green mines. The Saddle carbon and oxidation the phosphoric acid is 
Creek mine that was shut down was reopen-_ treated with an organic solvent which ex- 
ed and if economics are favorable, is ex- tracts the uranium oxide. The phosphoric : 

pected to produce through 1983. Asamera acid is returned to the phosphate plant for _ | 
Minerals, Inc., closed their debris-recovery normal processing. 
operation near Lakeland, Fla. Although Western States.—Production of market- : 
Borden, Inc., started the Big Four mine able phosphate rock and value are shown in 
in Hillsborough County, they continued to table 2. Production of phosphate rock for : 
operate part of the closed Tenoroc mine for agricultural purposes in the Western States 
part of the year before closing the mine was 2,018,000 and 2,006,000 metric tons, in 

completely in 1978. Brewster Phosphates 1978 and 1979, respectively. Phosphate rock 
continued to operate both the older Hay- used in electric furnaces was 2,592,000 and | 
nesworth mine and the new Fort Lonesome 2,328,000 metric tons in 1978 and 1979, | 

mine in 1978-79. CF Industries opened the respectively. 
first phosphate rock mine in Hardee County The average grade of mined phosphate 
in September 1978. ore was 25% P.O; in 1978-79. The average 

Gardinier started a new uranium oxide’ grade of mined phosphate ore used without 
recovery plant south of Tampa, Fla., in  beneficiation was 26.3% and 26.5% P.O; in 
1979. W. R. Grace produced phosphate rock 1978 and 1979, respectively. The average 
from the Bonny Lake and Hookers Prairie grade of beneficiated phosphate rock was 
mines. The permitting for a new mine, Four 32.0% and 31.7% P.O; in 1978 and 1979, 
Corners, in southeast Hillsborough County, respectively. The average grade of all used 
is complete and will be a joint venture of as mined and beneficiated phosphate rock 
Grace and IMC. IMC will increase the was 29.0% and 29.1% P.O; in 1978 and 1979, 

capacity of their phosphoric acid plant near respectively. Of the total phosphate rock 
Mulberry, Fla. When completed the capaci- produced in the Western States, 53.3% was 
ty will be about 1.4 million metric tons of used without beneficiation and 46.7% was 
phosphoric acid. beneficiated in 1978. In 1979, 50.2% was 

IMC started constructing a uranium re- unbeneficiated and 49.8% was beneficiated. 
covery plant near Mulberry, Fla., at the The weight recovery of the beneficiated 
New Wales chemical complex. It will be concentrates was 59.7% and the P.O; recov- 
designed to recover 340,200 kilograms of ery was 78.1% in 1978. In 1979, the weight 
uranium oxide per year from 762,000 metric recovery of concentrates was 50.9% and the 
tons per year of phosphoric acid. It was P.O; recovery was 66.6%. 
expected to start operating in late 1979. Conda Partnership, Monsanto Industrial 

Recovery of uranium from wet process Chemicals Co., J. R. Simplot Co., and Stauf- 
phosphoric acid is proving to be economi- fer Chemical Co. mined and processed phos- 
cally attractive to operators and also pro- phate rock in Idaho. In Montana, Cominco 
duces a purer phosphoric acid. The status of American, Inc., operated an underground
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- phosphate rock mine near Garrison.:Stauf- 21.2% P.O; in 1978 and 20.9% in 1979. The 
fer Chemical Co. operated the Vernal, Utah, average weight recovery was 56% in 1978 
mine. Mining at Leefe, Wyo., was discon- and 58.38% in 1979. The P.O; recovery was 
tinued by Stauffer Chemical Co. in 1978. 68.4% in 1978 and 69.7% in 1979... The 

Beker Industries Corp. and Western Co- average grade of marketable phosphate 
Operative Fertilizers Ltd., a Canadian cor- rock was 25.9% in 1978 and 24.9% in 1979. 
poration, negotiated to form the “Conda Hooker Chemical Co., Monsanto Industri- 

Partnership.” No new mines were devel- al Chemicals Co., and Stauffer Chemical Co. 
oped in the Western States during 1978-79. mined and beneficiated phosphate rock in 

’ Tennessee.—Production of marketable Tennessee for reduction to elemental phos- 
phosphate rock and value are shown in phorus in electric furnaces. a 
table 2. The average grade of ore mined was » _ 

Table 2.—Production of phosphate rock in the United States, by State 
(Thousand metric tons and thousand dollars) oo - 

a Bo Mine production Mine e ie Beneficiated P TO" ‘Marketable production 

| oS P20s P20 P20 P20s | 
Rock content Rock content Rock content Rock content Value 

1978: : | : . 
Florida and . - 

- NorthCarolina ___ 163,712 18,951 34 7 48,224 18,414 48,258 18,421 817,165 
Tennessee 3,052 646 ee W171): 442 1,709 442 14,047 
Western States’ --__ 6,664 1,681,704 711 2,866 75850701469 97,607 

| Total2@________ 173,429 21,278 2,788 718 47,298 14,614 50,087 15,382 928,820 

1979: Do _ 
. Florida and 

NorthCarolina ___ 174,430 20,360 25 5 44,231 183,776 44,256 18,781 918,555 
Tennessee ______ 3,211 670 __ __ 1,878 467 —-:1,878 467 14,770 
Western States’ .---_ 8,117 2,027 2,750 7282782867 5482595 112,328 

Total?@________ 185,757 28,056 ~—.2,775 733 48,835 15,110. 51,611 15,843 1,045,655 

1Includes Alabama, Idaho, Montana, Utah, and Wyoming. . oe 
2Data may not add to totals shown because of independent rounding. 

CONSUMPTION AND USES ; a 

Apparent consumption of marketable distribution pattern. | an 
phosphate rock, defined as the quantity sold 
or used plus imports minus exports, is £4 EEE 
shown-in table 1. Table 1 also reports the Grade, percent Distribution (percent) 
quantity of phosphate rock sold or used. BPL content 1975 1976 1977 1978 1979 

The consumption pattern as reported by ,...inan60..... 94 78 57 62 5A 
_ producers is shown in table 3. 60 to 66 ee 14.7 14.6 11.6 13.3 14.2 

* tethiti to70________ 484 588 57. , The percent distribution by grade of Mar- 794072 2222 C«‘2OS!SCACdCOdBCdLG 
ketable phosphate rock consumed in the 72to74______._. 107 83 74 86 66 
United States and sold in the export market Over74-------- 60 61 58 43 39 
in 1978-79 is compared with the distribution 11.0% BPL (bone phosphate of lime or tricalcium phos- 
patterns for prior years 1975-77 in the phate) = 0.458% P2Os. 
following tabulation. Trends in U.S. grade . . 
distribution pattern of phosphate rock are Florida and North Carolina.—The quan- 
not discernible from these data because of tity of phosphate rock sold or used is shown 
the mix of furnace and wet process phos- 1 table 4. Table 5 shows the distribution of 

phoric acid-phosphate rock feed in the total phosphate rock sold or used in Florida and
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North Carolina by domestic and export Tennessee.—The quantity and value of 

_tonnages. — ae | marketable phosphate rock sold or used is 
The percent distribution by grade of the sown in table 4. All of this rock was used 

marketable rock sold or used from Florida. lectric f t d 1 tal 
and North Carolina, including exports, is ‘" Sectrle turnaces to produce elementa 
tabulated for the years 1975-79. phosphorus and industrial chemicals. Most 

| of the phosphorus was converted into inter- 

~~ Grade, percent. ___ Distribution (percent) mediate phosphoric acid, the base for a 

_ BPL' content 1975 1976 1977 1978 1979 large number of sodium, calcium, and potas- 

Lessthan60---.. 01 02 01 01 02 Siumchemicals, = = 
60to66___--___ 148 184 105 119 126 The percent distribution by grade of mar- 
66to70___.____ 55.0 602 627 608 624 . 
7to72____._-.. 112 112 141 15.7 12.7. ketable rock sold or used in Tennessee for 
72to74 __~______ 11.5 7.7 5.9 6.5 7.6 . . . 
Over74________ 74 78 67 50 46 1975-79 is shown in the following tabu- 

oT ——— ——— lation: 
11.0% BPL (bone phosphate of lime or tricalcium phos- allo . 

phate) = 0.458% P2Os. | | 

Western States.—The quantity of market- Grade, percent Distribution (percent) 
able phosphate rock sold or used is shown in BPL’ content 1975 1976 1977 1978 1979 
tables 4-5. Of the total sold or used in 1978, Less than 60 209 721 754 688 603 
81.8% was consumed in the United States 60 Soe _ 17.5 26.8 24.6 31.7 37.0 

and 18.7% was exported to Canada. In 1979, 66to70---_---_ 16 11 -_- -_ 27 

19.7% was consumed in the United States 11.0% BPL (bone phosphate of lime or tricalcium phos- 
and 20.3% was exported to Canada. The phate) = 0.458% POs. 
percent distribution by grade of marketable : 

_ rock sold or used from the Western States . 
for 1975-79 is shown in the following tabu- | 
lation: 

oS Table 5 shows the phosphate rock sold or 
Grade, percent ___Distribution (percent) ____ used by producers by use, domestic (agricul- 

Oe eee 1975 1976 1977 —*1978_—*1979 ture or industrial) and exports, and by State 
Lessthan60_____ 888 387.8 29.7 826 274 groupings. . 
60to66________ 182 185 163 179 189 The recent history of phosphate rock sold 
6 to ” TrTrtrr 0 28.5 31.5 23.2 26.8 or used by producers by kind is shown in 
W2to74________ 99 152 226 26.3 4A tables 6-8 for Florida, Tennessee, and the 

_ :~C«é‘éWWeesttierrrn: Stato’ ss. 
11.0% BPL (bone phosphate of lime or tricalcium phos- 

phate) = 0.458% P2Os. 

| Table 3.—Phosphate rock sold or used by producers in the United States, by use 
_ (Thousand metric tons) 

1978 1979 

_ ‘Use P20 P20 2V5 2/5 

Rock content Rock content 

Domestic: 
Wet process phosphoric acid __ _______________________ 29,022 8,907 31,674 9,754 
Normal superphosphate _____________-__-~~_________ 298 93 294 95 
Triple superphosphate _________________-~_~________ 1,781 571 1,662 533 
Defluorinated rock. ____________~___~_~ iLL 193 65 243 82 
Direct applications___________~_______ ee 39 7 36 7 
Elemental phosphorus _____________________~______e_ 4,371 1,135 4,580 1,188 
Ferrophosphorus______~.-________~_~_~-_~ ~~ Le 200 52 217 56 

Total! = == ee 35,904 10,830 38,706 11,714 
Exports?__§_§____§__ Le 12,870 4,118 14,358 4,611 

Grand total! ~-§_ $5 »§ 5 5 5 48,774 14,948 53,063 16,325 

1Data may not add to totals shown because of independent rounding. 
2Exports reported to the Bureau of Mines by companies.
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Table 4.—Phosphate rock sold or used by producers in the United States, by grade and 
, ) _ State in 1979 | | 

. ., (Thousand metric tons and thousand dollars) 

. Florida and North Carolina Tennessee a 

Grade, percent BPL? content P.0 P.Os 
; Rock conten t Value Rock content Value 

Below 60 ______-__-_-___-------- 12 16 1,108 1,291 308 9,185 
60 to 66 __. Le 5,713 1,632 129,539 792 224 7,325 
66 to70 ~~. ~~ Le 28,384 8,790 531,701 57 17 498 
70 to72 ~~. _-_ ee Ww Ww Ww _ __ _— . 
72to74 ~.- eee WwW Ww Ww -_ . _— ne 
Plus74 ~_._____ ee 2,075 721 55,767 _— _- __ 

Total?_______- 7 ~ oe 45,484 14,194 935,672 © 2,140 545 17,008 

. oo Western States Total United States _ 

. P205 P20s | Rock content Value Rock conten t Value 

Below 60 woe ee 1,487 371 22,778 2,850 691 33,066 
: 60 to66 ____ 1 Le 1,030 286 15,051 7,584 2,143 151,915 

66 to70 ~~. ~~ ee 1,458 453 34,137 29,899 9,260 566,337 
70 to72 ~~ Le WwW Ww W 7,228 2,341 167,645 
72to74 ~ 2 ~~ Ww Ww Ww 3,476 1,169 88,788 
Plus74 _~___22____ Le — _— — 2,075 721 55,767 

Total?___-_-. 2 ee 5,489 1,585 110,837 53,063 16,3825. = 1,063,517 

_ .W Withheld to avoid disclosing company proprietary data. | 
11.0% BPL (bone phosphate of lime or tricalcium phosphate) = 0.458% P20s. 
2Data may not add to totals shown because of independent rounding. 

Table 5.—Phosphate rock sold or used by producers, by use and State 

. (Thousand metric tons) 

Florida and Total 
U North Carolina Tennessee Western States United States 

. se Ce 
, ' PeOs P20; . PeQs .. P2Os5 

= Rock content Rock content Rock content — Rock content . 

1978: 
Domestic: 

. Agricultural _________ 29,314 8,998 __ _— 2,018 646 31,332 9,644 
Industrial _________ 291 84 1,688 434 2,592 668 4,571 1,186 

Total) ~~ __§ ______ 29,605 9,082 1,688 434 4,611 1,314 35,904 10,830 
Exports*?___§_________ 11,810 3,785 _— —_ 1,060 333 12,870 - 4,118 

979 Total) ~~ = 41,415 12,866 1,688 434 5,671 1,647 48,774 14,948 
1979: 

' Domestic: 
~ Agricultural ______ 31,902 9,835 __ — 2,006 635 33,909 10,470 

“Industrial ______-~- 329 95 2,140 545 2,328 603 4,797 1,244 

. Total? ~~ 32,231 9,930 2,140 545 4,334 1,238 38,706 11,714 
Exports?__§_§ $2 ~§___ 13,253 4,264 — — 1,105 347 14,358 4,611 

Total! ~~ = 45,484 14,194 2,140 545 5,439 1,585 53,063 16,325 

1Data may not add to totals shown because of independent rounding. 
2Exports reported to the Bureau of Mines by companies.
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Table 6.—Florida phosphate rock sold or used by producers, by kind 

. _(Thousand metric tons and thousand dollars) 4 

oe Land pebble’ Soft rock Total? 

y Value Value Value 

ear P.O, ~~ Ave. P.O; Ave. P2005 ~~~ Ave 
Rock 2's _ Ave- Rock 25 Ave- —_ Rock 20s  Ave- 
° content Total rage “ content Total rage ° content Total rage 

. per ton ' per ton per ton 

1975 __ 34,369 10,782 926,813 26.97 25 5 503 20.12 34,394 10,787 927,316 26.96 

1976 __ 38,886 10,568 774,517 22.86 29 6 580 20.00 33,915 10,574 775,096 22.85 

1977 __ 40,970 12,838 726,950 17.74 25 5 504. 20.16 40,994 12,843 727,454 . 17.75 

1978 __ 41,388 | 12,861 778,339 18.81 27 6 537. 19.89 41,415 712,866 778,876 18.81 

1979 __ 45,459 14,189 985,127 20.57 26 5 545 20.96 45,484 14,194 935,672 20.57 
a 

Revised. 
1Includes North Carolina. . | 

-2Data may not add to totals shown because of independent rounding. 

| Table 7.—Tennessee phosphate rock sold or used by producers . | 

(Thousand metric tons and thousand dollars) 
I 

. P.O Value . 

Year Rock as OCK tent Average 

I periton 

1975 __________ eee +--+ 2171 560 29,921  —-:18.78 

1976 ______________ ne eee --- 1,731 448 15,326 8.85 

1977 _______.__-____ ee eee -- 1,723 436 14,064 8.16 

1978 _____________ eee == 1,688 434 13,833 8.19 

4979 e+ -- 2,140 545 17,008 7.95 

| | Table 8.—Western States phosphate rock | , 

sold or used by producers 

(Thousand metric tons and thousand dollars) | 

a 
P.0 Value . 

Year —- Rock as tent Average conten Total per ton . 

1975 __ 5,555 1,596 95,759 17.24 
1976 __ 4,877 1,383 66,767 13.69 
1977 __ 4,719 1,382 87,566 18.56 
1978 __ 5,671 1,647 108,669 19.16 
1979 __ 5,439 1,585 110,837 20.38 
NR ee 

: STOCKS 

Stocks of marketable phosphate rock in- and the Western States, stocks were not a 

creased from 13.8 million metric tons at the factor, but were maintained to assure a 

beginning of 1978 to a record level of 15.7 continuous supply to either electric fur- 

million metric tons at the end of 1978. The naces or wet process acid plants and to 

principal gain in stock levels was in Florida mitigate the difficulty of moving frozen ore 

and North Carolina, where the increase was in the winter months of the year. In 1979, 

from 11.9 million metric tons at the begin- inventories gradually declined throughout 

ning of the year and the level was 14.1 the year and by the end of the year stood at 

million metric tons at the end of 1978. Most 14.4 million metric tons. 

of this gain occured in Florida. In Tennessee
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mo Se PRICES: an : 

Prices of phosphate rock sold in either the These were both higher than the $17.48 per 
domestic or international market are nego- metric ton value reported in 1977. The 
tiated between buyers and sellers. The con- average unit value of land-pebble phosphate 
tent of the contracts are not public informa- rock reported sold or used in the domestic 
tion and prices are Or published. Bven if and export markets from Florida and North 
price lists are published, prices do not Carolina increased from $17.75 per metric 
reflect the effect of long-term contracts or ton in 1977 to $18.81 and $20.57 per metric 
adjustments individually negotiated. Both ton in 1978 and 1979, respectively. In the 
the Phosphate Rock Export Association, Western States, the unit value of market- vanes F ia ang the Moroccan Office ne: able phosphate rock sold or used increased 
Pilien des rnosphates, Faris, france, have from $18.56 per metric ton in 1977 to 19.16 in the past published price lists. Although and $20.38 per metric ton in 1978 moeig79 
the practice of publishing prices | has been respectively. The unit value of marketable intermittent, price levels that were average — rock used in Tennessee was $8.19 per metric 
Phosphate Boke beat & sociation cane: ton in 1978, and $7.95 per metric ton in 

xport “association pri 1979. It was $8.16 per metric ton in 1977. 
are shown in table 9. . — ., The average unit value of phosphate rock 

The rail freight costs in central Florida exported from the United States increased ’or phosphate rock increased from $1.98 per ¢.47 $91.81 per metric ton in 1977 to $23 10 metric ton in 1977 to $2.20 per metric ton in ond $24.83 per metric ton, fo.b. mine in 
1978 and to an average of $2.33 per metric oo P . . WM . . - 1978 and 1979, respectively. The unit value ton in 1979. Terminal charges increased to of phosphate rock exported from Florid 
$0.28 per metric ton in 1978 and to an Phosp rock exported ME riaa | aoa _and North Carolina increased from $21.64 average $1.45 per metric ton in 1979. tric ton in 1977, to $22.73 and $24.60 

The Moroccan Office Cherifien des Phos- PCF Metric ton in » HO pad. fe an . phates made the following changes, as PY metric ton, f.o.b. mine in 1978 and 1979, 

shown in table 10, in the pricing structure eSpectively. The unit value of phosphate of phosphate rock. So. Lo rock exported from the Western States 
The prices shown in the preceeding tables increased from $26.45 per metric ton in 1977 

can only give an indication of prevailing to $27.28 and $27.52 per metric ton, f.o.b. 
market prices and certainly not the price mine in 1978 and 1979, respectively. Ten- 
for any one specific contract. Discounts, essee rock was not exported. : 
freight costs, and profit margins will also Tables 11-13 show the price or value of | have an effect on landed prices. phosphate rock domestically sold or con- 

Producing companies report the value* of sumed and exported, by grade, for Florida 
each grade of marketable phosphate rock and North Carolina, the Western States, 
sold or used semiannually to the Bureau of and Tennessee, in dollars per metric ton 
Mines. The average 1978 and 1979 unit f.o.b. mine. 
values of marketable phosphate rock re- Table 14 shows the price or value of 
ported by producers, was $18.48 and $20.04 phosphate rock domestically sold or used 
per metric ton f.o.b. plant, respectively. and exported by grade from the United 

| States in dollars per metric ton f.o.b. mine. 
Table 9.—Phosphate rock export associa- : 
tion average realized prices, per metric Table 10.—Moroccan phosphate rock ton, unground, f.o.b. vessel Tampa Range export prices, per meiric ton, 

_ or Jacksonville, Fla. f.a.s. Safi or Casablanca 
Grade, 

percent BPLicontent December 1978? 1979 percent Bier content 1978 1979 
SS ve pve ess PSnSSPUFSVSSSISAS 

Sr ta 

a eee eeieeelioeeeion $34.55 $38.00 Khouribga: 

1222227777722 32.55 30.00 1t076 22TTTT TTT RES 84B.00 7 30.55 26.00 72to73 ______.___.. 777 32:00 40.00 68 ------------- 38 o-00 M0to71 ~~ _- 43.00 ~ ee . . Youssoufia: 
68to69 = 30.00 35.25 ‘1.0% BPL (bone phosphate of lime or tricalcium phos- T4to75 ~ _- 42.00 phate) = 0.458% of P2Os. TT 

?Estimated selling price including $0.55 severance tax. 11.0% BPL (bone phosphate of lime or tricalcium phos- 3Estimated selling price including $1.15 severance tax. phate) = 0.458% P2Os.
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Table 11.—Price or value of Florida and North Carolina phosphate rock 
(Dollars per metric ton, f.o.b. mine) 

- | ITB 1979 
Grade, tBPLi content — . —F . } So rade, percen conten D ‘ie Export Average D “tie Export Average 

Less than 60 ~_-~ 2 = 13.23 _— 13.23 12.12 -_ 12.12 60 to66 ~- 19.25 18.23 19.15 22.90 21.06 22.68 66to70 ~~ 16.03 21.54 17.07 17.65 23.48 18.73 70 to72 ~2 19.73 20.79 20.28 20.37 23.62 22.35 72 to 74 ~ a ee eee eee 19.81 26.41 25.10 22.76 26.40 25.54 Over 742 = 23.44 29.22 26.24 22.09 30.85. . 26.87 : $0.07 
. Average-__--- =, 17.24 22.73 18.81 18.91 24.60 | 20.57 

11.0% BPL (bone phosphate of lime or tricalcium phosphate)= 0.458% P20s. _ 

7 Table 12.—Price or value of Western States phosphate rock 
(Dollars per metric ton, f.o.b. mine). 

| 1978 1979 | 
- Grade, pé t BPL! content ; . | a ras, Percen conten Domes Export. Average Domes - Export Average 

Less than 60 ______________________ss—tséCd¢S 929 _— 14.82 . 15.31 —~- 1531 60 to66 ~- 8.77 28.18 13.87 11.46 29.31. 14.62 66to70 ~~ 18.57 27.89 20.59 = = 21.78 28.66 23.41 72to74_ 27.13 26.46 26.90 24.84 24.83. 24.84 : 
Average—_ -____--__~~___-_4 a 17.30 27.28 -19.16 - 18.56 27.52 - 20.38 

1.0% BPL (bone phosphate of lime or tricalcium phosphate)= 0.458% P2Os. . 

oe | _ Table 13.—Price or value of Tennessee | a | me : phosphate rock | 
_ (Dollars per metric ton, f.o.b. mine) oo | 

Grade, percent BPL! content 1978 1979 . 
A 

. 

. Lessthan60______________ > 7.75 7.11 . . 60 to66______ ee 9.15 9.25 . a 66to70_.______________.__~ _. 872 
Average _________________ 8.19 7.95 | eee 

DC 11.0% BPL (bone phosphate of lime or tricalcium phos- 
phate)= 0.458% P2Os. a . 

. Table 14.—Price or value of United States phosphate rock | 
(Dollars per metric ton, f.o.b. mine) 

1978 1979 
- Grade, percent BPL! content . . Pe Domes Export Average Domes Export Average asi 

* 
Less than 60 _________________ 12.10 __ 12.10 11.51 _- 11.51 60 to66 ~~~ __ 16.92 21.66 17.49 19.82 22.79 20.16 66 to70 ~~ 16.15 21.90 17.24 17.82 23.80 18.94 70 to72 ~~ 19.73 20.79 20.28 22.17 23.98 23.19 72toT4 2 24.56 26.42 25.74 22.79 26.39 25.54 Over 74 _~_ 23.44 29.22 26.24 22.09 30.85 26.87 $00 

_ Average___ 16.82 23.10 18.48 18.27 24.83 20.04 
. . 11.0% BPL (bone phosphate of lime or tricalcium phosphate)= 0.458% P2Os.
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/ FOREIGN TRADE SF mo 

In 1978 and 1979, producers reported that 94% and 97% of the total imports in 1978 

exports of phosphate rock from the United and 1979, respectively. The first full year of 

States were 12,870,000 and 14,358,000 met- imports from Morocco was 1978. | 

ric tons, respectively. | OO Tables 15-21 are included to show the — 

Imports of phosphate rock increased sig- quantities of phosphate rock, phosphate 

nificantly from 158,000 metric tons in 1977 fertilizers, and phosphate intermediates ex- 

to 908,000 and 886,000 metric tons in 1978 ported from the United States for 1978-79. | 

and 1979, respectively, as reported by the Table 22 lists the imports of phosphate 

Bureau of the Census. Morocco supplied fertilizers and chemicals during 1978-79. — 

Table 15.—U.S. exports of phosphate rock,’ by country 

(Thousand metric tons and thousand dollars) . 

. 1978 1979 

Destination ———_—_—————————rrrr 

| 
Quantity Value? Quantity . Value? . 

Argentina___.____---------------------------7 
1 135 () - 80 

Australia ___________-----~-------------=------ 
__ 323  ——- 8,269 

Austria _____-___-----------+--------
7---777 77 33 1,094 65 2,146 

Belgium-Luxembourg_ — _ — - - -------------------7-777 729 20,459 - 874 25,394 

Brasil _.__._______--_------------------------ 
B47 10,858 389 13,259 

Canada __________-----~------------------7-7-
77 3,270 69,216 - 8,396 . 89,837 

China: Taiwan ________----------------------
-7- 32 1,178 99 3,226 

Colombia ______-~----------------
--7-7- 77777777 69 2,363 — 48 1,787 

Costa Rica. _._._._-__-------------------------- 
3 1 6 “145 

Denmark ________-_---------------------7-77-7-7-
 98 3,280 86 2,757 

Rouador _____.___-------------------------7-- 
15 494 11 372 

El Salvador ___.___----------------------------- 
15 409 8 204 

Finland ______----------------------77
-7777777 35 931 | ‘101 | | 3,432 

France________.__------- --- = 999 26,518 988. —«s-.27,771 

Germany, Federal Republic of. _---------------------7 | 817 20,784 1,003: 26,402 

India... _______------------- ------------ => 200 7,035 251 - 8,658 

Indonesia _________---~-------------------
-7-7-7-77 _— _- 41 1,495 

Iran __________---~----------------------77
7777 478 ~—«:12,451 __ __ 

Ireland _________-----------------------7777
77 22 618 — 31 856 

Italy_______-~----~------------------------- 
247 7,108 340 . 9,259 

Japan ______-_-__-~------------------------- 
1,477 46,596 1,766 55,725 

: Korea, Republic of______-_-- --------------------- 
1,515 45,688 1,727 © 56,505 | 

Mexico... ___.._____--------------------- 9-777 394 10,345 372. 8,772 

Netherlands __.____--_------------------------ 
771 20,050 630 17,130 

New Zealand________------------------------
-- (°) 4 82 2;557 

Norway ______--------------------- 37
0770770077 120 3,386 78 2,322 

Peru_______-__-------------------------"--- 
10 331 4 141 

Philippines ____-__---------------------------- 
50 1,824 116 4,430 

Poland.____.._____-------------------------7- 
893 25,442 742 21,382 

Portugal. __ ____-----------------------7-7--0777
7 4 113 __ oe 

Romania __________--------------------------- 398 11,023 646 21,824 

Spain ______-_-_----------------------------- ~ Al 743 30 541 

Sweden __________--------------------------- 115 3,464 97 3,199 

United Kingdom______-_--------------+---------- 
478 12,175 ~All 10,655 

Uruguay ___-_------------------
----77 5777777 11 357 29 1,189 

| Other... 
5 252 2 260 

Totalt__________-_-----~---------------
77-7 13,693 366,795 14,787 431,981 

1For 1978 and 1979, Florida phosphate rock and other phosphate rock are reported in a single class. 

2 Jl values f.a.s. (free alongside ship). 
3Less than 1/2 unit. 
4Data may not add to totals shown because of independent rounding. 

Source: U.S. Bureau of the Census.
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Table 16.—U.S. exports of superphosphates more than 40% P.O;, by country 
(Thousand metric tons and thousand dollars) 

en 

ee 1978 1979" : 
. - Destination — 

a Quantity Value? Quantity Value? 

Argentina_________-~--+_--_-----+=-+-~-~_--~------- 12 1,150 46 5,864 
Australia ~.1_-.~____-_._~-----_---------~+----- 7 676 -— a 
Bangladesh___ __ __ ___-_-.-__------~-----~---+~----- 31 ~ 2,949 — ae 
Belgium-Luxembourg_ ——___.___--_--~~-~-~----~----+--=+ 126 12,108 113 13,890 
Brazil] _-___§_.-~ ~~~ eee 256 24,299 332 46,013 
Canada _________2__ eee 46 4,526 108 13,946 
Chile. _§ ~ = 2 eee 15 6,997 125 16,448 
China, mainland_____—~__.____.-/-_----_-~----~+-+--- 31 3,796 86 13,705 
Colombia ___..~_.___~_L=_~__~___ 21 2,482 19 2,494 
Costa Rica___._- -_ - eee ee 9 958 9 1,192 
Czechoslovakia. _____._.._____.- _~--_--~--+----+-+- 20 1,783 96 9,596 
Dominican Republic _____~§_____.-._.~-_-.--.----~--+- 6 733 4 836 
France____ _ = ~_~_~~ ~~ __~_ ee 90 _ 8,865 85 9,594 
Germany, Federal Republic of________._._-__-.---------- 191 17,720 _— oe 
Guyana _______---~~.1-~--_--~-~~-~-~~-~-~-----+--- 5 663 2 432 
Hungary __~_-~---~_--------~--~--~----~--~--~-+---- 58 5,801 117 12,256 

; Indonesia ___ =. _-__~ ~~~ ~~ eee 166 16,5383 44 6,089 
Ireland ______~____-~____ ~~~ ee 68 6,632 63 - 9,724 
Italy _..__- --------__-___---~-------~-----~-~--- 17 1,664 20 2,150 
Jamaica____. ~~~ eee 1 206 1 112 
Japan ____._~_-~ ~~~ + 15 7,899 39 5,533 
Malaysia ___. ________._-------------~--~--~~---- 2 201 1 159 © 
Netherlands ____._..__.__-~_--~-~----~---~---+-+-~+-- 7 679 ‘5 ‘500 
Niger ____.___~_~-2-2--_~~-~-~~~-~_--~--~-~----+ (?) 59 1 “4il 
Panama___.___§_____________ eee (7) 34 __ _. 
Peru ___________ eee 11 990 12 1,377 
Singapore. _________-___-_--~--~-~---~=---~------ 27 2,711 — 3 10,027 
South Africa, Republic of. __...___-_--_.---------~----- 2 245 — — 
Turkey _.__ - ee + 25 . 2,869 a —_ 
United Kingdom_____~___-_.----~---------~----- (7) 1 __ __ 
Uruguay ____~_ ~~ +--+ 5 554 23 2,987 
Venezuela______________~_~~___ ~~ _— _- 7 1,300 
Yugoslavia _____.__._.___------~--~----~-~-----~--- 38 3,872 _— _- 
Other _______~______ eee 33. 3,070 12 1,639 

Total?_ ee 1,462 143,223 1,443 185,973 , 
TY 

1A]l values f.a.s. (free alongside ship). . . 
2Lessthan1/2unit. . . 

- 8Data may not add to totals shown because of independent rounding. 

Source: U.S. Bureau of the Census. . 

Table 17.—U.S. exports of superphosphates, less than 40% P.0;, by country  —. 
i 

_ } 1978 1979 

. Destination Quantity 1 Quantity 1 
(metric thorns ds (metric Walue ds ' tons) ousands) tons) (thousands) 

a ee 

Argentina __________-_-_-~------~-~-----~----- _- _- 3,920 $600 
Bahamas _________~_-_~~-~--~-~-~~----~-~--~-+- 18 $3 13 1 
Belgium. ____._______~---_-------~---+------- . 11,776 1,110 _— __ 
Bermuda _______~________~_ ee , _-— _— 19 3 

Brazil _-§ ~~ -~§_-__ ~~ eee 8,904 276 7,496 726 
Canada ______________~-~-~_~~-~---+--+-~-+-+-+-+- 1,794 46 1,198 50 
Dominican Republic ______.__._--_--------------- 930 97 _— __ 
France _______________~_-~~-~~-~--~~~--+-+-- 8,722 946 __ _— 
Mexico _______________~_-~-~-~~ ~~ _— — 137 3 
Peru_______------~------------------------ _— -- 2,205 220 
Thailand _____-_$_________~__ ee _— -_- 11,163 1,322 

Total?___§_§_§_-______ eee 32,144 2,480 26,151 2,925 

1A]l values f.a.s. (free alongside ship). 
2Data may not add to totals shown because of independent rounding. 

Source: U.S. Bureau of the Census.
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_ Table 18.—U.S. exports of diammonium phosphates, by country : . 

. (Thousand metric tons and thousand dollars) oe Co 

1978 1979 
_ Destination Oe 

Quantity Value’ Quantity Value! 

Argentina___~__§_~9____~___~___ 42 5,728 74 11,856 
Australia ______~__ Le 60 8,351 30 4,468 
Bangledesh -.___§$_____>_- > 5 63 11,229 31 6,492 
Belgium-Luxembourg_—___~_~~_ ~~~ ~~~ ~~ _ 364 46,730 324 51,920 
Bolivia. __§_~____~9_~__~__ LL 2 444 2 278. 
Brazi] __-______ Le 393 51,913 487 83,804 - 
Canada _________~__~___ ~~ LL 216 21,500 163. >: 25,494 ° 
Chile __§__§___ > 5 eee a : _- 34 6,668 - 
China: wo 
Mainland _-__~..§_-§_-§_-_§___~ eee 125 19,749 23 3,723 
Taiwan. = LLL 5 175 _- 

Colombia _________________ ee 35 4,659 38 6,587 © 
Costa Rica___- $5 5 28 3,859 23 3,710. 
Cyprus___$___-___-_ LLL 7 1,016 —- — 
Dominican Republic____§_§_§_>$_~___§_~ ~~ Le 25 3,368 37 6,426 
Ecuador _____§_§_~§_ ~~ 9 1,306 . 12 - 1,905 
El Salvador ___-_- -- > 5 ee ee LLC 45 5,961 38 | . §,688 
Ethiopia__-_§ $$ $$ 5 _§ 5 ee LLL _- _- 115 27,219 
France___§_____9_§ 177 - 28,092 . 191 29,414 
French West Indies ____________________ 1 199 2. - 400 
Germany, Federal Republic of ____§____~_~.~~_2~_~__~_~_________ 64 8,364 21 3,519 
Guatemala ________-~___~____ 1 169 27 . 8,758 
Honduras ____./. -§ $$ 5 5 eee 2 223 2 — 327 
India___ ee 505 66,434 558 96,659 
Tran _~_ 0 LLL 38 6,079 oe __ 
Ireland. _-_.._---__-_~ ee ee 47 6,387 38 5,859 
Italy _. 5 ee 720 — 96,901 866 150,822 
Ivory Coast _______ > 13 1,838 10 1,536 
Japan _____ ee 130 17,558 141 22,553 
Libya_______________~_ eee _— _- 27 4,359 
Malaysia’ ____§_§_-§___ ee 5 708 5 737 
Mauritania ___§_-§_§_~§ _~§_§ ~~ LLL 7 1,047 _— __ 

_ Mexico______~__~_-_ 178 22,667 140 16,486 
Mozambique ___ 9. -§_- _-_-_-_-_-§_- eee LL 19 2,466 — __ 
Netherlands ___~ ~~ _~§_~__~9_§_~ Le = __ 37 5,378 
New Zealand_______________ LL 14 1,801 27 4,042 

. Nicaragua. ___§_§ $$ > 5 16 2,203 10 1,478 
Pakistan. ___ $$ -5- 5 ee et 144 20,528 85 13,691 
Panama _____§__~__~__-~_ Le 2 427 _- a 
Peru ~_-___-_ Le 22 2,903 15 2,490 - 
Singapore ____________________~___~_-_ ee _- _- 4 612 
South Africa, Republic of. _§_-$_-$_/_ ~~~ ee 15 2,151 _- oe, 
Spain... _-§_ LL —_ __ 62 . 9,667 
Thailand. __-__§ ~~~» 5 5 5 Le 71 9,097 55 — 9,389 
Turkey_______§________ LLL 213 31,706 170 29,520 - 
United Kingdom___§_ ~~ > 5 2 eee __ oo (?) 12. 
Uruguay______________ Le 35 4,746 50 8,809 
Venezuela_______§__ LL 10 1,689 11 1,953 
Yugoslavia ___-________ 58 7,976 36 5,923 
Other___________ = 3 263 © 3 571 

Total? 29 = Le 3,929 525,610 4,026 676,194 

1A1] values f.a.s. (free alongside ship). 
2Less than 1/2 unit. 
3Data may not add to totals shown because of independent rounding. 

Source: U.S. Bureau of the Census.
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Table 19.—U.S. exports of phosphoric acid, Table 20.—U.S. exports of phosphoric acid, 
less than 65% P.O:, by country ! more than 65% P.O:, by country 1 

(Thousand metric tons P.O; and thousand dollars) © ' (Thousand metric tons P.O; and thousand dollars) 

_ } mo 1979 1979 
Destination —_—_ Tr t— - Destination - ae 

Quantity Value? Quantity Value? 

Brazil _______.__________ 327 65,448 =‘ Brazil _-________________ 2 370 
Canada _________~________ 5 1,298 Canada _______~___ 6 1,553 
Colombia __________=-__~~_ 26 4,069 Colombia _______________~ 5 662 
Czechoslovakia_ ___________-_ 6 949 USSR __~ ~_-______--_---- 493 92,699 . 
El Salvador___—-_.___=~___~_ 14 2,250 Other _________________- 3) AL 
Germany, Federal Republic of ___ 6 1,773 rr 
India_____}_____ ~~~ ~_____ 193 33,521 Totalt_.. = 505 95,289 
Indonesia _ _—--—-----~~~--- - 84 7,552 — 

Netherlands Ta 8 eel? 1Data are not available for 1978. 
. USSR ee 8 951 2All values f.a.s. (free alongside ship). 

Other 222 277777TTTTTTZ 52 “Less than 1/2 unit. oe 
~ = __ “Data may not add to totals shown because of indepen- 

Totalt_________.____. 677 181,324 dent rounding. 

:U.S.B of th . ye 
1Data are not available for 1978. Source: U.S. Bureau of the Census. 
2All values f.a.s. (free alongside ship). ae . 
Less than 1/2 unit. | 

*Data may not add to totals shown because of indepen- oe 
dent rounding. — . a 

Source: U.S. Bureau of the Census. _ _ 

-. Table 21.—U.S. exports of elemental phosphorus, by country , 

1978 . 1979 | a 

a | Destination Quantity Valuet Quantity = vate! 
| (metre (thousands) (meric (thousands) 

Argentina ____________________- ne 10 $19 - 1,118 $1,400 
Australia__ 222 2 2 ee ee 150 161 138 154 
Belgium-Luxembourg _____________________i = - 55 62 37 53 
Brazil _____________ Le 6,815 7,461 8,348 10,118 
Canada _________ Le 1,314 1,138 1,204 1,854 
Chile _~_ 2 > 5 ee Le 11 9 5 10 
China: Taiwan__________~_~_~____ 2 ee 17 23 36 43 
Colombia _____.__ ~~~ ee ee 10 12 _— a 
Dominican Republic ____§_/_/_/___________________- (?) 1 __. se 
France _____~____~__ ~~~ _- _~ 4 24 
Germany, Federal Republic of ___$_. _____________-___ ~ 18 20 _- _- 
Haiti ~--§_ $$ -> 5 5 LLL 4 1 __ Ce 
India ~__ > __ Le 83 : 110 
Indonesia_ __ $$ -§ »§ »5/§ §5 5 5 5 ee eee 2 1 — __ 
Italy. _§_§_ ~~ eee —_ _- - 3 33 
Japan ______ ee 3,614 4,565 4,606 5,322 
Mexico _______________ ee 8,341 10,243 ~~ 18,9384 16,931 
Netherlands _______~>______§_§_}________ ee 35 18. _- _- 
Philippines___$_§______________________ ee 2 1 5 6 
Saudi Arabia____§_§_§_$________________ __ __ 1 5 
South Africa, Republic of _-. 9-9 ~§-§--§ »5 »5 5 ee eee 67 45 __ __ 
Switzerland ______________________ ~~~ ee 17 18 60 77 
Trinidad and Tobago__________~_~______ ee (?) 1 __ __ 
United Kingdom ____________________-___~___- 96 121 19 23 
Uruguay _________________--~-~__ + -- ee 1 1 —- _- 
Other ______________________ eee __ — 8 12 

Total®?__~§_§_§________________ ee 20,580 23,920 29,604 35,675 

1A1l values f.a.s. (free alongside ship). 
2Less than 1/2 unit. 
3Data may not add to totals shown because of independent rounding. 

Source: U.S. Bureau of the Census.
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Table 22.—U.S. imports for consumption of phosphate rock and phosphatic materials 

_ (Thousand metric tons and thousand dollars) — 

| — | | 1978 1979 ~ 
Fertilizer eee Oo, 

Quantity Value? Quantity Value? 

Phosphates, crude and apatite?____________________ 908 24,378 886 21,595 
Phosphatic fertilizers and fertilizer materials____________ 7 1,031 21 3,014 
Ammonium phosphates, used as fertilizers____-_—________ 295 36,409 313 42,356 
Bone ash, bone dust, bone meal, and bones ground, 

crude or steamed _____._ => 6 1,357 5 1,152 
Dicalcium phosphate____§_~.~ ~~ ~>__- > ee (3) 61 1 275 
Basic slag______§_§_____~___ ee 17 170 15 169 
Manures including guano______~§ $$ _-§~_=§_~_ (3) 2 (°) 10 
Phosphorus _________~_~______-~__ eee (3) 968 (3) 1,264 
Phosphoric acid ______~_ ~~~ Le 1 221 (3) 125 
Phosphoric acid, fertilizer grade ____§__§_§_§____§_§_§______ 50 6,652 83 9,090 
Normal superphosphate. __§_§__- = => 5 5 = 15 1,392 15 1,992 
Triple superphosphate ________________=_---_-__- 22 | 2,369 23 3,582 

1Limited to only imports from phosphate rock producing countries in 1978 and 1979; Mexico, Morocco, Netherlands 
Antilles in 1978, and Morocco and Netherlands Antilles in 1979. 

2Declared customs valuation. 
3Less than 1/2 unit. 

Source: U.S. Bureau of the Census. 

| . WORLD REVIEW | | 

World phosphate rock production increas- tries. Exports from the U.S.S.R. were down 
ed in 1978 to 125, and in 1979 to an’ by 5.9% in 1978 and now represent only 
estimated 128 million metric tons. The up- 16% of the U.S.S.R.’s_ production. The | 
ward trend continued from levels of 107 and U.S.S.R. will likely become a net importer 
116 million metric tons in 1976 and 1977, of phosphate within a few years. Morocco 
respectively. Both Morocco and U.S. produc- accounts for about one-third of the world’s 
tion increases were the principal reasons phosphate exports from about 15% of of the 
for the improvement in 1978-79. Phosphate world’s production. Exports from the 
rock was in good supply during these years United States, after a surge in 1977, appear 
and is forecast to be in good supply in 1980 to have stabilized. Tunisia, Togo, Senegal, 
as well. The only problems that may devel- and Jordan are increasing the level of 
op may be in logistic constraints. World exports of phosphate rock. 7 
phosphate reserves appear to be adequate Algeria.—Production of phosphate rock 
well into the next century and as prices rise was 707,000, 742,000 and 1,173,000 metric 

to reflect higher production costs, the re- tons in 1975, 1976, and 1977, respectively. 
serve levels should increase. Foreign gov- Production was 1,136,000 metric tons in 
ernment involvement in phosphate rock 1978. Based on the first three quarters of 
production has caused some mine develop- the year data, production in 1979 is pro- 
ments to occur without regard for a spdcific jected to be 1,100,000 metric tons. About 
mine’s economic viability. This trend is 52% of Algeria’s production is less than 
expected to continue. 65% BPL and 48% ranges from 73% to 77% 

The production pattern in the world has BPL. Exports of phosphate rock from Al- 
not changed. The United States, Morocco, geria increased from 290,000 metric tons in 
and the U.S.S.R. are still the principal 1975 to 1,136,000 metric tons in 1978. About 

world producing countries. Expansion plans 42% of the rock exported was in the grade 
and activity are noted in Israel, Jordan, range of 73% to 77% BPL. Exports were 
Tunisia, and Morocco. Brazil is working to made in 1978 to Austria, Finland, France, 

become self-sufficient in phosphate and _ Greece, Italy, Czechoslovakia, Hungary, Po- 
Queensland Phosphates Ltd., suspended land, Brazil, and the Republic of Korea. 
mining phosphate rock in 1978 in Australia. Australia.—The decision was made by 

The major consuming countries were the Broken Hill South to close the phosphate 
United States and the U.S.S.R. They used rock mining subsidiary, Queensland Phos- 
about one-half of the worlds supply of phos- phate Ltd., after large losses were incurred 
phate rock. Japan, mainland China, France, in 1977. The Duchess mine rock was not 

Poland, and Australia were major consum- competitive with rock from Nauru, Banaba, 
ing countries. and Christmas Island, particularly in 

The United States, Morocco, and the Australia, after it was determined that 

U.S.S.R. were the principal exporting coun- fertilizer plant modifications would be nec-
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- Table 23.— Phosphate rock and guano: World. production, by country 

(Thousand metric tons) 

a 
. Commodity and country? 1976 1977 1978P 1979¢ | 

CSM AN COUNTY EO 

Phosphate rock: — : 

Algeria ________----~-~-----~---~--------- 742 1,173 1,186 1,072 
Australia. _._______.----_----------- 276 450 285 __ 
Brazil ____________~___--------------- 489 650 1,023 1,500 
China, mainland® _______.________-------- ™4,000 4,000 4,500 5,000 
Christmas Island (Indian Ocean) _____~_-___--~~+-- 1,083 1,186 1,400 1,250 
Colombia ________---_----------------- T14 8 5 6 

_ Egypt __----------------------------- ™394 472 689 650 
France____ =~ --__--~----~------------- 28 19 25 25 
Germany, Federal Republic of __________------ 86 80 —_ __ 
India. > 5 eee 682. 740 781 700 
Israel - _ -§ __ ee 639 1,227 1,725 2,160 
Jordan _______~~~ ~~~ __~___~ +--+ +--+ 1,717 1,782 2,303 2,560 
Korea, North® _________________-__------ 450 500 500 500 
Mexico ______-~~--_~__-~~~~__---~-----~-~ 224 285 322 350 
Morocco____-_------------------------ 15,656 == s«17,572 © 219,713 220,000 
Nauru___________________ eee 155 1,146 1,999 2,000 
Netherlands Antilles (Curacao)__ —__§_____----~-- 54 79 81 90 
Ocean Island____________.______-_------ 417 446 465 500 
Peru______-_---~-_----~--------------- 2 _— _— ne 
Philippines. ______________------------- 12 10 1 1 

. Rhodesia, Southern_______§______-_--_--+--~-- 130 140 140 140 

Senegal ____________________-_-_------ 1,799 1,871 1,759 1,500 
- South Africa, Republic of ________.---------- "1,731 > 2,403 2,699 3,100 
Sweden?_____ + 25 50 83 100 
Syria______.________-__-__----------- 511 4252 ©750 - 1,000 
Togo_______-_----_----~~-~~-~--=~-------- 2,008 2,857 2,827 2,900 
Tunisia ________________~-__----------- 3,301 3,615. 3,712 3,800 

Uganda® _____________----~-~---------- 15 5 5 a) 
USSR® _____ e+e 723,900 24,250 23,800 23,800 

‘United States __________--_-------------- 744,671 47,256 50,037 52,000 
Venezuela ________._____~-__----~---~--- 80 139 109 120 

Vietnam®_______________~__----------+- 1,500 1,500 1,800 1,000 
Western Sahara ___ ~~ -__-_-------------- 173 232 (?) 4 

Total ______._______---_------------ 107,514 116,568 124,624 127,829 

Guano: 7 
Chile. _.________-__-_-_ +--+ ------ 16 7 7 7 
Philippines________.-_-__-_--~-------~-+--+-- -2 4 1 NA 
Seychelles Islands® _____________---------- 6 5 6 «6 

Total _________-___-__----_-_--_------ 2h 12 “4 °—té«<—CSWB 
errr ret PE PE Pt PSS cS SOS SS 

€Estimate. NANotavailable. Preliminary. ‘Revised. 
1In addition to the countries listed, Belgium, Indonesia, and Tanzania may have produced small quantites of phosphate 

rock, and the Territory of South-West Africa (Nambia) may have produced small quantities of guano, but output is not 
officially reported, and available information is inadequate for formulation of reliable estimates of output levels. 

2Production from Western Sahara area (former Spanish Sahara) included with Morocco. 
3As reported by International Superphosphate Manufacturer’s Association; official Swedish statistics show no 

production of phosphate rock; this material is byproduct apatite concentrate derived from iron ore. 
4Less than 1/2 unit. | 
5Exports. 

essary to use the Duchess mine rock. Fosfago-Fosfatos de Goras SA mine and 
Brazil.—Prior to 1977, phosphate rock beneficiation plant at Catalao. The produc- 

production in Brazil was from the Jacupi- tion rate was 500,000 metric tons per year. 
ranga mine that produced 350,000 metric In addition to the listed projects that will 
tons in 1977 and the Barreiro mine at Arax4__ be or are operational, the planned 1-million- 
where 137,500 metric tons of 24% to 28%  metric-ton-per-year mine of Fertilizantes 
P.O, were produced in 1977 for direct appli- Fosfatos SA at Patos de Mines appears 
cation and electric furnace feed. likely to start producing in 1981 or shortly 

A new beneficiation plant at Arax4é was __ thereafter. | 
programed to produce 600,000 metric tons of China, mainland.—A large phosphate ore 
34% P.O; concentrates in 1978. The final deposit near Kunming was identified. With 
capacity will be 750,000 metric tons per year reserves of 100 million tons blocked out, a 
from the Araxaé mines. flowsheet was developed to beneficiate the 

Mineracdo Vale do Paranaiba SA (Valep) hard calcitic phosphate ore. 
will mine phosphate reserves at Tapira. The Egypt.—Two feasibility studies of the 
plans are to produce 900,000 metric tons per Abu Tartur phosphate rock mining project 
year of concentrates for 20 years. The plant were completed. One was made by the 
started in August of 1978. U.S.S.R. in 1975 and another by Sofremines 

In early 1979, production was started at in 1978. The mine is located 250 kilometers



694 
| 

: 
MINERAL 

_ | 

west of the Nil 

’ 79 

plateau. The sh, Valley on a 300-meter-h
i 

. 

60 by 1 P osphate deposit is i r-high 
tons 

. 

| 

y 10 kilom 
it is in an ons per year 1n 1 

m 
eters and 

area t 
978, and 

| 

ines of overburden. 
The Hes under 150 ja of 2.75 million metri " e total produc- 

ng with the di . eposit i orecast to 
c tons pe oe 

The deposit is re ranging from 0.5" t flat- per year b “195 and to 5.5 million metric tons 

26% P.O voters thick and aversecs °° y 1980.’ This may b ric tons 

Pe ore can be and averages A fer 
y be an optimistic 

0 F2Us. 
oncentrate

d to 
ertilizer co 

ce 

Plans are to prod 
planned and fi mplex at Aquaba is bei 

year of m 
uce 7 milli 

du 
inanced. Th 

eing 

ostim i marketable 
phosphat on tons per 7 ce sulfuric and ph e plant will pro- 

ated resource of 1 bi ite rock from an 50,000 metric phosphoric acid - 

The water supply wi billion metric to nium phosph ic tons per year of di and 

wells, 300 to 900 y will be from 30 0 Oe Jord sphate.” 
oo 

different 
00 meters deep, tappi r 40 ordan has expressed i | 

aquifers. P p, tapping thr the U.S.S.R. — interest 
: 

from the main powerline a be obtained phate reserv develop the Shdediya phos 

concentrat
ed 

ine from Aswa 
t 

es estimated 
as phos- 

phosphat 
swan. The -2”°: The U.S. 

ed at 1 billio 
; 

ric tons per phate rock, 6 milli 
st 

S.S.R. would desi n metric 

be moved
 t year designate

 df 
on met- 

truct, and finance 
esign, plan con- 

o anew 
or export, wi ciati | ce the mi 

» CON” 

Sea, a distance of aan at Safaga on the he servic _ plant. Jordan would « and _benefi- 

The 
kilometers 

from the Mexico. ith
 phosphate

 rock spay for these 

e ore doe 

.—Contracts for Mo 

and will make {¢ dificult to process Te plex 120 mls north of Acapulco on the 

investmen
t w . icult to proces 

. oast of Mexi 
ulco on the 

billion. The ; as estimated to b s. The Fertilizantes
 Mexi co were awarded b 

. The interest ch e about $1 Phoric aci fexicanos, S.A. T by 

ment at a 10% 
cnarges 

on this in 
. ic acid plant 

? .A. The ph 

; 
i 

vest- unit, wi 
» a 600-metri

 
OS- 

metric ton. Tots rate will be over $14 
. will use phosph 

ric-ton-per-d
a 

current international
. ill probabl

y exceed _ eninsula of Mexic ate rock fro
m the Baha : 

prices. 
pho 

-day di 
an ,000-metric- 

Finland.—B 
sphate rock also be constructe

d.” phosphate plant will 

tion in the su sole of of the steady red Morocco.—Th
e O a * 

rock from the Kola region of # Shosphate planned or p Pe bee of srahects that 

and replacem 
a region of the U.S e planned or umber of projects th fj 

: 
>. 

r 
. 

ata 

grade north African phosphate rock lower Jataed ned reeves at Youccoufia phos 

est is increasing t phosphate rock, inte mined and calcined at Youssoufia will b 

plies of phosphat o develop domestic su r- product for the e ed to produce a 75% BPL 

domestic apatite ‘ae 
Kemira tested a calcining kilns will b market. Six fluid bed 

prot Plant at Siilinjéirv
i i 70 ton-p

er-h our 
capacity 

of 600.000 pe added 
each with a 

, 
astern Fi en these are i Ic tons per 

Iran.— 

in- Y 
are installed i year. 

tion n.—The Plan and Bud 
oussoufia 

will have 4 ed | in the 1980's, - 

of Iran all 
udget Or . capacit 

. million t 
, 

phosphate der ocated $3 million to a velop residu 4 of calcined black r a annual 

; posits in th 
evelo 

al capabili 
ock and 

rock, if produ 
e south of I P whi ‘ ility to dr we the 

>, ced, wi 
ran. T ite (oxidi 

y 6 mill 

chemical complex will supply the Shahpes 
Moroc emeized) rock that is conau tons of 

Israel.—Neg
ev ; 

phore I at ie I and II and M med at 

phate rock i mine and process Y n Guirir mine 
| 

, ed produci 
, South of 987, ane 

. per year in 19 

ore to the new | producing and : 
xpansion will i 

80. By 

was 
Zin ph supplying 2 least 3.5 milli increase 

ciation plant. P phosphate wet b gs om} 5 million metri capacity to 

be 500,000 m 
roduction was sch enefi- e ore, after sizi etric tons per ye 

oe 
metric 

to . schedule
d to washed 

1Z1Ing at the mi 
¥ ar. 

metric tons each i 
ns in 1978, 1 milli 

at Safi fo 
ine, will b 

; 
? lion Phosph 

r consumpti 
© 

production 
lin in 1979 and 1980. Wi . 

phore II, Safi 
ption at M 

e 
. With 

. 1,as W 
oroc 

be 2 million s onstream, producti two phosphoric acid pla ell as at the planne 

years. In "den tons per yea nf will The new port rs at Jorf Lasfar
 q 

" additio 
. r in futu Cc 

of Jorf 
. 

Phosphate 
n to the Zin pl re Casablanca, 

i 
Lasfar, s 

Ss operate 
p ant, Negev 

500 0 
,1S unde

r const 
a? outh of 

maktesh 
s plants 

,000-metric- 
ruction. Fi 

antesh Hagatan
, and Arad.° at Oron, Ha- Plants are ri@ton-per

-year phosphoric new 

mines near Production 
from the Ruseif vor Lasfar by anon ° be constructed “

 

i 
nw 

a uirir. Sidi Haii ou 

ue at a level of 750 as expected Ruseifa Guin Sidi Hajjaj, and Khouribg from Ben 

ar, production from th metric tons per rock - to 6-million-ton
- ribga. 

was scheduled to reach 9 il Hasa mine supply or will be developed at Si Phosphate 

millio 
; y ore t 

at Sidi Hajjaj 

n metric located at J orf L washing plant that will “9 

asfar prior to 1987. be



| - ° PHOSPHATE ROCK: > - 695 

_ Financing arrangements for Recette IV, tons per year to as much as 4 million metric 
- an open pit mine at Khouribga, were com- tons per year after 1980: The phosphate 

pleted in 1978. Khouribga will have three occurrences are northest of the capital of — 
operating mines. In addition to Sidi Daoui Lomé and contain several hundred million 
and Mera el Arech, Recette IV will com- metric tons of phosphate rock. The phos- 
plete the near-term plans for this mining phate ore is 20 meters thick but only-the top 
area. - oa | 6 meters are mined. The overburden ranges 

_ Sahara.—In 1976, guerilla forces sabotag- from 8 or 9 meters to a maximum of 32 

ed parts of the Bu-Craa phosphate mining meters. There. are two open pit mines, 
complex wrecking the conveyor belt in nu- Hahotoé and Kpogamé. re 
merous iocations. The single road to the Tunisia.—Tunisia is planning to double 
Port. of El Aaiun was mined, the 6,000-volt phosphate rock production during the 1977- | 
powerline was cut and many of the pylons 84 period. From a 3.7-million-metric-ton 
were blown up. Under Moroccan guard, level in 1977, 7 million metric tons per year. 
repair crews were repairing the conveyor are planned in 1984: New washing plants: 
belt and powerlines. They were guarding were constructed to augment older washers. 
‘daily convoys of 35-ton trucks to E] Aaiun. and replace dry classification plants. New 
It was obviously economically impractical open pit mines at Kef Echfairer and the 
to truck 1,000 metric tons per day to the planned Djellabia mine will assure ade- 
coast when the conveyor belt used to trans- quate ore for the beneficiation plants. | 
port as much in 25 minutes. = | U.S.S.R.—Production of phosphate rock 

It is probable that the mine will not has remained quite stable during the past 3 
reopen until a political settlement is years. The British Sulphur Corp., Ltd., re- 
reached." - SO ports 24.1, 24.2, and 24.4 million metric tons 
Senegal.—Senegal has invited tenders for per year for 1975, 1976, and 1977, respec- 

a fertilizer complex. A consortium, Indust- tively. ISMA, Ltd., “The International Phos- : 

rie Chimique du Senegal (ICS) was estab- phate Industry Association,” reports pro- : 
lished in 1978 to plan the project. At a duction in 1978 at 24.8 million metric tons. 
location near the Taiba phosphate mine a The Soviets requested bids on a massive 
600-metric-ton-per-day _ phosphoric acid new superphosphoric acid plant that will 
plant, and an_ 1,800-metric-ton-per-year produce a total of 500,000 metric tons per — 
sulphuric acid plant were planned. The year from three trains. It. will be located: 7 
plant will consume 700,000 metric tons per. close to the Kola Peninsula’s phosphate 

year from the Taiba mine. If financial mines. It appears that production of SPA 
arrangements can be made in 1979, the from the new Kola plant will be an addi- 
complex will be commissioned in 1982.?2 . tional supply to SPA imported from the 
Togo.—The Togolese press announced on Occidental Petroleum Corp. The ‘Soviets 

October 24, 1978, that financial arrange- were scheduled to receive 480,000 metric 

ments were completed to expand phosphate _ tons of P20; as SPA from Occidental in 1979 
rock production from 2.8 million metric and 1 million metric tons in 1980. | | : 

TECHNOLOGY | : 

The Bureau of Mines Tuscaloosa (Ala.) acterization and beneficiation studies will 
Metallurgy Research Center had a number’ continue with the goal of reducing MgO to 
of projects and programs in progress con-_ less than 1.0% and maximizing P.O; recov- 
cerned with phosphate. The beneficiation of eries. Classification, scrubbing, and grind- 
phosphate ores from the extension of the ing procedures will be applied prior to 
Bone Valley Formation in Florida that flotation to attempt to produce an accept- 
contain more than 2% MgO was started by able concentrate. 
obtaining core samples from the counties Cores were also obtained from the Haw- 
south of Polk and Hillsborough. Flotation thorn Formation in northern Florida. Some 
tests on these samples showed that MgO of these samples were from. the Osceola 
could be removed if the sample was ground National Forest. The samples were sub- 
through 65 mesh, deslimed, and treated jected to beneficiation procedures to deter- 
with a carbonate float. Although over 90% mine recovery and product grade. a 
of the MgO was removed in the slimes or Investigations continued to determine the 
carbonate float fraction, 45% of the phos- feasibility of producing phosphate concen- 
phate was lost in the end products because trates from Florida phosphate slimes. To 
of the inherent softness and degradation of produce a concentrate from slimes, flotation 

the collophane during milling. Sample char- techniques were applied to the plus 5-
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micron fraction. This fraction represented was used in fatty acid flotation tests after 
about 21 weight-percent of the slimes witha the tanin-lignin concentrations were lower- 
recovery of 58% of the P.O; in the plus 5- ed. The grade of phosphate recovered by 
micron fraction. flotation was similar to that obtained using 

A mobile two-stage hydrocyclone test unit plant return water. . - 

was used at several Florida phosphate mine The Albany Metallurgy Research Center, 
washers to obtain plus 5-micron samples for Albany, Ore., phosphate programs were de- - 
bench-scale flotation tests. The cyclones signed to develop new and improved meth- : 
recovered 81% to 95% of the 5-micron ods for recovery of phosphate and byproduct 
material, however, the cyclone underflow materials from low-grade and low-quality 
had significant amounts of minus 5-micron complex phosphate deposits. Idaho and 

_- material. The cyclone system was modified Montana phosphate samples were charac- 
and the underflow was reclassified to obtain terized and bench-scale tests were made to 
a higher concentration of the plus 5-micron determine the effectiveness of the carbon- 
material in the cyclone underflow. Cationic ate and silica flotation techniques on phos- 
flotation produced improvement in grade _ phatic shales and rock. Acceptable concen- 
and recovery when applied to rougher con-_ trate grade was achieved with all but one | 
centrates. | | sample, a high dolomitic shale. Studies were 

A program to devise technology to de- made to determine the leaching characteris- 
water phosphate clay slimes is a major goal tics of vanadium, chromium, and uranium 
of the research center. Polyethylene oxide, from two samples of a low-phosphate, 
(PEO) was identified as an effective floccula- carbon-bearing seam of the phosphoria for- 
ting reagent. A continuous dewatering oper- mation. The process of roasting with NaCl 
ation was developed using different types of was studied to determine if there would be 
equipment. The best results were obtained an improvement in metal solubilities. Salt 
with a trommel screen. After conditioning was required to form soluble vanadium and 
with PEO, the slimes were fed to the rota- uranium. Chrome remained essentially in- 
ting trommel for water-solids separation. A soluble in all tests. With acid, 55% vana- 
trommel, 0.5 meter in diameter by 5 meters dium was extracted with water. | 

long, was assembled for continuous testing. Flotation tests were conducted on an 

| Tests showed that 80% to 90% of the water outcrop sample of phosphate rock from the 
was removed in 20% of the trommel length. middle Precambrian Formation, Marquette 
The minimum screen area required was 500 Range, Mich. Head analysis was 10.5% 
square centimeters per liter per minute of P.O;, 14% CaO, 63.8% SiO., and 0.26% 
feed. The optimum mesh size was 4. Designs MgO. After grinding through 325 mesh, a 
and specifications for a field test unit were flotation concentrate grading 29.3% P.Os 
completed by a contractor. The mobile test with a 68% P.O; recovery was produced. | 
unit was designed, assembled, and setup in The effectiveness of the carbonate-silica 
Florida for preliminary tests. A number of flotation on a high MgO phosphate sample 
the plus 5-micron samples produced by the from the Hawthorn Formation, Polk Coun- 
cyclones were tested in the trommels. ty, Fla., was tested. The sample with a head 

The percent solids in the feed ranged analysis of 6.3% P.Os, 28.9% CaO, 20.8% 
from 0.5 to 3.4, the percent plus 5-micron SiO., and 12.9% MgO was attritioned, 

ranged from 46 to 5.9, and the PEO addition ground, and deslimed. Flotation yielded a 

ranged from 10.5 to 0.5 kilograms per met- 23.5% P.O; product with a recovery of 50% 
ric ton. The solid content in the dewatered P.O;. Carbonate removal was not effective. 
product ranged from a high of 48.3% to a Studies to float calcium and magnesium 
low of 27.9%. The flocculation dewatering phosphate minerals from Western Phos- 
tests indicate the variability of the charac- phate Rock were started. Flotation tests in 
teristics of slimes from different plants and the pH range of 5 to 7 were made using Hcl, 
the variable reagent requirements foreach. H2SQ,, or CO: for pH control. On unaltered 

Research is continuing to develop meth- phosphatic shale there was some carbonate 

ods of reusing phosphate processing water. flotation using fatty acid as a collector. 
Surface water containing large amounts of Mineral locking appeared responsible for 
tanin or lignin-like compounds hindered the _ poor flotation selectivity. 
flotation of phosphate from quartz. The Studies of the feasibility of digesting Flo- 
tanin-lignin content of the water was re-_ rida land-pebble matrix to produce phospho- 
duced by the addition of phosphatic clay ric acid without the customary washing and 
waste slurry followed by flocculation of the flotation beneficiation processes have con- 
clay with PEO. The treated surface water tinued at the Albany Metallurgy Research
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Center. Stable operation of a single-tank hibited since 1973, showed that the ban did 
matrix digester was achieved. The Florida not make any difference to the water quali- 

| matrix, ground at 50% solids, was fedtothe ty of 15 Indiana lakes. Lakes in New York 
single-tank reactor. The product acid con- State were tested and the study seems to 
tained 11% P.O; and filtration rates of the egnfirm the Indiana conclusion.2 __ 
gypsum residue were comparable to those 

obtained with a dry -fed system where the 1Physical scientist, Section of Nonmetallic Minerals. 
acid-grade product would contain 28% to 2Environmental Protection Agency. 904/9-78-026A, No- 

29% P20;. When the single-tank reactor vember 1978. . . , 
d with trix feed - hemih Value, if sold, net selling price f.o.b. plant, or, if used, 

_ was operate with matrix teed in a eminy- estimated value from comparable selling prices, that is, 
drate crystalline mode, 42% P.O; acid was cost plus overhead and profit. 

| produced but favorable filtration rates were svuropean Sra 78 Mar. 25, 197, p. 37. 

not obtained with matrix feed. - Industrial Minerals. February 1978, pp. 12-18. 
There is a growing degree of skepticism 7European Chemical News. Nov. 10, 1978, p. 49. 

| about the value of restrictions or prohibi- s——: Nov. 3, 1978. 
. ti th f phosphates in de e t ®Raw Materials. Dec. 4, 1978, p. 49. . 

tions on the use oF phosphates in detergents 10The Polk County Democrat. Dec. 14, 1978, p. 5-C. 
if nothing is done to control other sources of 11World Business Weekly. V. 1, No. 7, Dec. 11-17, 1978, p. 

hosphates entering into receiving waters. 4": a 
r d P dent studi B the Stat FI di 12Ruropean Chemical News. Nov. 10, 1978, p. 47. 
naependent stu 1€s In the otate of Indiana, 13Phosphorus & Potassium. No. 93, January-February 
where phosphorus in detergents were pro- 1978.
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Platinum-Group Metals 
| By James Jolly ! 

World production of platinum-group met- at record levels in 1979. Platinum and 
als in 1979 was estimated at 6.66 million palladium in approximately equal quanti- 

: troy ounces, 5% higher than production in ties accounted for about 91% of total 
- 1977 and 1978. The U.S.S.R. and the Repub- platinum-group metal imports. Sales of 

lic of South Africa each produced about platinum-group metals to industries set suc- 
48% of the world output in 1979 and togeth- cessive record highs in 1978 and 1979. In 
er accounted for about 96% of the total 1979 sales were almost 2.8 million troy 

production. Canada produced about 3%, ounces; the automobile industry purchased 
| and other countries, including the United 38% followed by the electrical industry, 

States, about 1%. Canadian production, 21%; the chemical industry, 138%; and oth- 

which normally accounts for 5% to 7% of ers, 28%. . 

world output, was lower in both 1978 and Platinum prices continued to rise sharply 
1979 owing to cutbacks in nickel production in 1979, as they did in 1978, owing to 
in 1978 and to a long strike at the principal continuing tight supply, inflation, strong 
producers’ operations. industrial demand, and increased specula- 

U.S. mine production, all derived as a_ tive interest, particularly after mid-1979. | 

byproduct of copper refining, was higher in The high prices reduced Japanese platinum 
1978-79 than in the previous 2-year period consumption in the jewelry industry such 
but output was insignificant compared with that in 1979 world demand for platinum for 
domestic primary needs. Refinery output, jewelry purposes, general industrial appli- 
produced almost entirely from secondary cations, and automotive catalysist uses, 
materials and including both toll and non- were about equal. In response to higher 
toll metal, was 1.3 million troy ounces in platinum prices and anticipated demand, 
1978 and 1.4 million troy ounces in 1979. South African producers announced plans 

| Imports and exports and their values were to increase production and capacity. 

Table 1.—Salient platinum-group metals! statistics 

(Troy ounces) 

a 
United States: 

Mine production? _________________- 18,920 6,116 5,545 8,246 7,300 

Value — - — ------~-~--~-~-------~__$2,280,200___$464,527__—$896,649_— $759,025 $1,288,155 
Refinery production: 

New metal______..____________- 16,571 7,101 5,199 8,303 8,868 
Secondary metal _____________--~-~- 270,101 215,355 195,219 257,191 309,022 

Toll-refined metal ---------------___1,175,468 869,664 1,005,023 1,023,314 1,090,202 
Total refined metal____________ 1,462,140 —1,092,120 ~=—-1,205,441 ~—- 11,288,808 —- 1,408,092 

Exports (except manufactured goods) _____ _ 659,885 512,407 426,631 702,547 899,598 
Imports for consumption _____________- 1,820,284 2,667,059 «2,510,374 = 2,921,411 —-_ 3,479,128 
Stocks Dec. 31: Refiner, importer, dealer ___ _ 849,210 1,085,703 —«:1,012,812 861,411 761,282 
Consumption (sales). _______________- 1,308,717 1,603,077 —s-:11,592,277 2,259,558 —«-.2,756,021 

World: Production__________-_--_-_------ 5,718,660 "5,978,364 6,310,377 —-6,382,206 + —-6,659,520 

"Revised. 
1The platinum group comprises six metals: Platinum, palladium, iridium, osmium, rhodium, and ruthenium. 
*Recovered from platinum placers and as byproducts of copper refining. 
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Legislation and Government Pro- engine technology, were established.? Under 
grams.—U.S. Government inventories of the guidelines, a manufacturer of light duty 
platinum, palladium, and iridium were vehicles could obtain a waiver of the nitro- 
unchanged in 1978 and 1979. The quanti- gen oxide standard up to a maximum of 1.5 
ties, in troy ounces held in the national grams per vehicle-mile during the four- 
stockpile and the goals (objectives) at year- model-year period beginning with model 

end were as follows: _ year 1981, provided certain criteria were 
| | met. Some manufacturers indicated the 

a | Goal = ‘Inventory waiver was necessary in order to meet the 

Platinum 8 1,314,000 452,645 0.6-gr am-per-mile particulate standard. In 

Palladium ____________- 2,450,000 1,254,994 1979 the Environmental Protection Agency 
fridium .. . .----------- 97,761 16,990 waived the carbon monoxide (CO) standards 

- on certain automobile engine series for 2 
Guidelines for waiver of the 1981 nitrogen years, in part to reduce the economic im- 

oxide emission standard, based on diesel pact on manufacturers. - 

| So DOMESTIC PRODUCTION 

In 1978 and 1979 domestic mine produc-_ subsidiary of Standard Oil of California, 
tion of platinum-group metals, all a byprod- formed a joint venture to complete explora- 
uct of copper. mining, was higher than in tion and evaluation of JM’s Stillwater de- 
1977 but was insignificant relative to world posit. The Anaconda Company was also 
production. Secondary and toll-refined met- exploring for platinum in the Stillwater 
al production both increased since 1977, Complex, and in early 1979 announced 7 
stimulated mainly by higher platinum- plans to drive a 4,000-foot exploration drift 
group metal prices and by increased indus- to test its deposit.* 
trial usage. Amax Exploration Inc. continued to con- 

The Johns-Manville Corp. (JM) continued duct environmental monitoring of ground 
exploration of its platinum-palladinum de- and surface water at its Minnamax copper- 
posit in the Stillwater Complex, Montana.  nickel-platinum project near Babbitt, Minn. 
In May 1978 JM announced discovery of a Field work and underground drilling were | 
high-grade platinum-palladium zone with a_ essentially complete by the fall of 1978; 
strike length of 18,000 feet grading 0.65 troy however, metallurgical testwork was con- 
ounce per ton over a 7-foot width:? tinuing. Development of this major deposit 

In May 1979 JM and Chevron USA, Inc.,a was expected in the late 1980’s.5 

| Table 2.—Platinum-group metals refined in the United States | 

. (Troy ounces) 

Year Platinum Palladium Iridium Osmium Rhodium Ruthe- Total 

PRIMARY METAL 
Nontoll-refined: 

1975 3 =e 5,292 10,968 236 44 28 3 16,571 
1976 2,748 4,025 244 45 35 4 7,101 
1977 831 4,300 52 9 6 1 5,199 : 
1978 1,081 7,222 _ __ __ __ 8,303 
1979 1,980 6,412 __ __ __ __ 8,392 

Toll-refined: 
1975 2 14,619 2,002 373 15 164 1 17,174 
1976 _ 8,676 1,063 355 39 95 4 10,232 
1977 _- 466 610 4 _ 3 __ 1,083 
1978_ = 177 1,177 _ __ __ __ 1,354 
1979 56 420 __ __ __ __ 476
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Table 2.—Platinum-group metals refined in the United States —Continued 

(Troy ounces) a —— oe 

| Year Platinum Palladium Iridium Osmium Rhodium Ruthe Total 

SECONDARY METAL . , 
Nontoll-refined: : . . 

1975________________ 108,628 149,552 2,300 44 13,683 899 270,101 
1976 = 64,901 134,747 3,921 10 8,058 3,718 215,355 
1977________________ 50,888 134,086 1,442 12 5,011 —-3,830 195,219 
1978 __§______ 75,585 166,371 . - 1,565 3 8,266 5,401 257,191 
1979 6 75,038 220,639 1,647 _ 7,964 3,784 309,022 

Toll-refined: . 
1975. «685,148 437,809 9,798 1,514 49,063 24,967 1,158,294 
1976________________ 494,069 311,000 6,507 1,429 34,085 12,392  ~ ~859,432 
1977________________ 620,848 327,450 4,970 1,955 42,178 6,539 1,003,940 
1978_____________.__ 680,961 =—-»s-344,022-«—s«6 599 667 35,914 «3,797 1,021,960 
1979 _____________ 585,982 446,189 ~—_—5,487 _- 38,875 18,719 1,090,202 

WIBTOTALS 
Total primary refined _______ 1,258 8,399 __ __ _ __ 9,657 
Total secondary refined ______ 706,546 510,393 8,164 670 44,180 9,198 1,279,151 : 

Grarid total refined _.._ 707,804 518,792 8,164 670 44,180 9,198 1,288,808 

1979 TOTALS : oo, 
Total primary refined _______ 2,036 6,832 __ _ __ __ 8,868 | 
Total secondary refined __.___ _ 660,970 666,828 7,134 __ 46,839 17,458 1,399,224 

Grand total refined ____ 663,006 673,660 7,184 _ 46,839 17,453 1,408,092 | 

| : CONSUMPTION AND USES - : oo 

Reported sales of platinum-group metals (less than 1%). In addition to sales, more 
rose dramatically in 1978 and 1979 in re- than 1 million ounces of platinum-group | 
sponse to improved market conditions. The metals in both 1978 and 1979 was recycled 
automotive industry was the largest pur- on a toll basis for various industries, mainly 
chaser, accounting for 38% of total sales in the petroleum and chemical industries. | 

1979, followed by the electrical industry The principal domestic uses of platinum- | 
(21%), the chemical industry (18%), the group metals in 1978 and 1979 were as 
dental-medical industry (10%), the petrole- catalysts to control automobile exhaust 
um industry (7%), the glass industry (4%) emissions, reforming catalysts to upgrade : 
and other industries including jewelry (7%). the octane rating of gasolines, catalysts to 
Compared with 1977 levels, sales of the produce acids and organic chemicals, elec- 

group were 42% higher in 1978 and 73% trical contacts and relays primarily for use 
higher in 1979. Platinum accounted for in telephone systems, bushings for glass 
about 51% of sales in 1979, followed by fiber manufacture, and dental alloys for 
palladium (41%), ruthenium (4%), rhodium _ orthodonic and prosthodontic uses. 
(8%), iridium (ess than 1%), and osmium |
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Figure 1.—Uses of platinum and palladium in 1979. 

Table 3.—Platinum-group metals! sold to consuming industries in the United States 

, : . | (Troy ounces) 

- Year and industry Platinum _ Falla- Iridium ‘Osmium Rhodium Ruthe- Total 

1975 __-__-______________ ~—-—s- 698,553 =: 41,548 9,143 ~~. 1,084 36,848 21,541 —- 1,808,717 
1976__ 851,105 657,062 10,117 797 40,875 43,121 1,603,077 
1977 ____________ 789,819 700,469 = 18,456 911 55,216 32,406 1,592,277 

1978: . Co 
Automotive ___________ 597,588 198,809 35 __ 2,939 __ 799,321 
Chemical _____________ 149,696 146,352 3,938 438 19,397 - 16,743 ~- 336,169 
Dental and medical___ __ _ _ 44,139 206,312 582 174 232 58 252,097 
Electrical. _-_________ 106,422 286,574 8,360 __ 14,329 37,222 452,907 
Glass _._____________ 98,094 2,757 185 __ 16,605 89 117,730 
Jewelry and decorative ____ 25,751 12,570 2,218 __ 9,950 315 50,804 
Petroleum ____________ 108,365 18,909 __ _— 281 __ 127,555 
Miscellaneous__________ ‘66,336 45,645 1,521 __ _-5,907 3,566 122,975 

Total. ____________ 1,196,341 917,928 16,839 817 69,640 57,993 2,259,558 

1979: | 
Automotive __._______- 808,229 222,156 __ __ - 26,136 __ 1,051,521 
Chemical _____________ 98,600 199,743 3,705 508 11,684 49,253 363,493 
Dental and medical___ __ _ _ 27,053 243,627 570 466 45 —- 274 272,035 
Electrical. __-_-________ 115,775 392,372 8,098 __ 16,923 40,021 573,189 
Glass __-_____________ 88,594 1,729 108 __ 15,376 __ 105,807 
Jewelry and decorative __~—- 27,712 11,766 2,014 _— 7,458 308 49,258 
Petroleum ___________- 170,013 24,588 2,051 _ 1,223 __ 197,875 
Miscellaneous __________ 77,949 36,640 755 __ 4,625 22,874 142,843 

Total. .-__________ 1,408,925 1,132,621 17,301 974 83,470 112,730 2,756,021 

1Comprises primary and nontoll-refined secondary metals.
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_ STOCKS | | | 

Platinum and palladium stocks held by 4 are partial stocks, since the Bureau of 

refiners, importers, and dealers decreased Mines does not collect inventory data from 

in 1978 and 1979 mainly owing to strong end users of the platinum-group metals, 

demand and to inventory reductions due to some of whom may hold sizable inventories. 

high metal prices. Stocks of the other met- In addition, there were government stock- 

als increased during the 2-year period. It piles of platinum, palladium and iridium. Oo 

should be noted that the stocks data in table | : 

-. fable 4.—Refiner, importer, and dealer stocks of platinum-group metals in the — 
mc — United States, December 31’. , oS 

errr reer rere nett rt i A TR A 
. 

Year Platinum Palladium [Iridium Osmium Rhodium Ruthe- Total 

1975__-§__-__~__------- 420,770 335,621 18,276 627 583,847 20,069 —=—- 849,210 
1976____ 536,318 459,765 20,318 439 47,769 21,094 _—-1,085,7038 
1977. 438,045 475,358 15,689 420 48,392 34,908 1,012,812 
1978___ 369,823 369,937 16,264 708 51,322 53,357 861,411 
1979_____ 305,605 323,865 18,303 1,487 49,678 62,344 . 761,282 
ef 

LS 

1Includes metal in depositories of the New York Mercantile Exchange; on Dec. 29, 1978, this comprised 93,750 troy 

ounces of platinum and 40,000 troy ounces of palladium, and on Dec. 28, 1979, 83,950 troy ounces of platinum and 23,700 

troy ounces of palladium. . 

PRICES — | | 

The platinum market, characterized by mand, and sharply reduced world sales of 

low demand and prices in 1977, became one platinumbytheUSS.R. 
of tight supply and increasing prices in Palladium prices. moved moderately up- . | 

1978. The upward price trend continued in ward in 1978 and more sharply in 1979 

| 1979, especially the dealers’ price trend partly due to increased investor interest. 

which was enhanced by strong speculative Rhodium prices rose moderately in 1978, 
interest stimulated by international crises but in 1979, the price increased 44%, partly 
and chronic world inflation. Platinum in response to larger purchases of the metal 
prices in general were affected by a supply by the automotive industry for use in emis- 
squeeze that persisted during most of the 2-_ sion control catalysts. Prices for iridium, 
year period because of higher than expected _ ruthenium, and osmium were essentially 

industrial requirements, record investor de- unchanged. . 

‘Table 5.—Monthly average producer and dealer prices’ of platinum-group metals 
(Dollars per troy ounce) 

i 
- Platinum Palladium Rhodium Iridium Ruthenium Osmium 

Pro- Pro- Pro- Pro- Pro- Pro- 
ducer Dealer gucer Dealer gucer Dealer ducer Dealer ducer Dealer gucer Dealer 

1977: Average 163 157 60 49 441 409 298 258 60 35 =: 168 130 

1978: 
January _ 188 203 60 56 = 458 464 300 230 60 33 150 130 
February _ 205 224 67 64 500 508 300 244 60 32 150 130 
March_ _ — 215 225 70 63 500 524 300 250 60 31 150 130 
April --- 220 213 70 60 500 515 300 245 60 32 150 130 

y--- 220 235 70 61 500 510 300 245 60 32 150 130 
June____ 220 244 70 59 500 509 300 241 60 34 150 130 
July ____ 236 249 70 60 500 503 300 239 60 33 150 130 
August __ 242 264 70 62 500 495 300 238 60 33 150 130 
September 250 270 70 60 518 508 300 235 60 34 150 130 
October__ 267 238 73 74 550 566 300 241 45 34 150 130 
November 284 324 80 67 550 581 300 239 45 34 150 130 
December. 300 340 80 70 550 599 ~—s- 300 238 45 35  —- 150 130 

Average 237 261 71 63 510 524 —- 300 240 56 33 150 130 
| ———— 

See footnotes at end of table.
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Table 5.—Monthly average producer and dealer prices! of platinum-group metals 
—Continued 

(Dollars per troy ounce) 
eee 

Platinum Palladium Rhodium Iridium Ruthenium Osmium 

Pro- Pro- Pro- Pro- Pro- .  Pro- - 
ducer Dealer gucer Dealer ducer Dealer Gucer Dealer ducer Dealer ducer Deale: $$$ eee Cer CC Ce 

| 1979: | 
January _ 300 364 80 TT 550 679 300 239 45 35 150 130 February. 325 412 85 99 566 711 296 241 45 35 150 130 March___ 325 396 —- 100 95 700 710 = 245 247 45 34 150 130 ‘April _-_ 325 391 100 94 700 707 = 245 251 45 33 150 130 May____ —.350 430-101 109 700 740 = 245 266 45 31-150 136 June.___ 350 428 = 110 124 777 811-245 290 45 31 = 150 136 July_.._ 350 415 —- 120 122 800 820. 245 301 45 31 =: 150 130 August __ 368 402 120 121 800 810 245 295 45 31 150 130 September 380 474 182 142 800 812 245 298 45 31 150 130 

| October__ 380 517135 145 800 821 245 310 45 31-140 130 November 380 504. «185 142 800 808 245 305 45 32 150 130 December, 400 617 148 167 — 800 812 286 312 45 32 150 130 EO 8 
Average 352 445 118 120 783 770 =. 257 280 45 32 150 130 | 

Rounded to the nearest dollar. 

| Source: Metals Week. . | 

FOREIGN TRADE 

In 1979 exports exceeded the record set-in was palladium. The principal import 
1974 both in value and in total ounces. sources were the Republic of South Africa. 
Exports valued at $200 million went mainly the U.S.S.R. and the United Kingdom. 
to Japan (40% of total value), the United A new tariff schedule for imported 
Kingdom (20%), and the Federal Republic platinum-group metal alloys was to be 
of Germany (12%). Imports and their value phased in over a 7-year period beginning in 
set successive records in 1978 and 1979. Of 1980. Ores and unwrought and semimanu- 
total imports in 1979, including estimates of factured platinum-group metals and scrap 
metals. in scrap and composite import were to remain free of any import duties. 
classes, about 44% was platinum and 47%
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Table 8.—Imports of platinum-group metals in 1978-79, by source. 
| (Percent of total imports). 

rr 

Year and Source Platinum Palladium Iridium Osmium Rhodium Ruthe- | bnpets 
ee 

1978: | | | South Africa, Republic of _ 7 37 63 29 49 , "8 Ba 
. United Kingdom ______ 13 9 25 48 20 15 12 ro gibt? ------------- 14 - 17 12 23 a) 7 15 

: South Africa, Republic of _ 78 42 AT 3 88 ge 60 
| United Kingdom ______ 9 7 42 97 18 7: 9 Other____-_______ 10 13 11 _- 9 10 - il CO 

1Less than 1/2 unit. 

WORLD REVIEW ' 

World mine production of the platinum- Miniere Explorations and Mining Corp. Ltd. 
group metals declined slightly in 1978 main- at its Thierry copper-nickel mine near Pick- 

| ly owing to reduced Canadian production; le Lake, Ontario. Owing to continuing poor 
powever, te ee production increases: in resulta, the Langmuir mine was closed in : e Republic of Sou rica an e a - x 
U.S.S.R. resulted in record world output. In Rising prices for platinum increased in- mike Ussher Aces tra int inane eal dept 0.10. o the Lac des Iles area of Ontario, owned the world output. Canada produced about Boston Bay Mine Inc. The company Won 
4%, and the remaining 1% was produced by planning to develop a 3,000-ton-per-day One ea States oN y veoelnvin ON open pit operation if financing could be 

> , ? arranged. | 
‘ane and Australia. and 1979. platinum. Japan.—Platinum demand for jewelry 
group me tal production was at si on ificantly Purposes declined in 1979 owing to higher 

. » prices; however, jewelry usage continued to reduced levels largely owing to a cutback in be th incipal consumer of platinum in 
nickel mining prompted by weak nickel J © princip jf f th 60% of 

| demand, and beginning in September 1978, Le an, d The dec a vattex e. lati o 0 
by a 8-month strike at Inco Ltd., the coun- by ind - ane Javan f pa he 1 75 Pp 9 | riod 
try’s principal producer. By the last quarter Y Industry in Japan for the 1975-7 Perio 
of 1979, Inco’s output had attained prestrike | WS as follows, in thousand troy ounces: - 
production levels. The value of Canadian | 
platinum-group metals production was ~ ‘Industry 1975 1976 1977-1978 -4979° 
Can$65 million in 1978, up from Can$62 nce 
million in 1977, and reached $C56 million in Jewelry -- 1,061.0 8354 7941 8038 594.7 
1979. chemical 418 354 822 482 45.0 
Platinum-group metals were recovered as Premical— 100.8 “90 faye | (G8 1268 

byproducts from copper-nickel ores princi- Glass. ~ 418 354 322 450 450 
pally in the Sudbury and Shebandowan Laboratory 
Districts of Ontario and the Thompson area cwont __ 45.0 38.6 35.4 38.6 322 

| of Manitoba. Inco Ltd. and Falconbridge Other --- 228 = 18.2221 46.1 85-7 
Nickel Mines Ltd. were major producers. Total__ 1,431.1 1,147.7 1,102.5 1,197.1 951.6 
Platinum-group metals were also produced ge 
by Noranda Mines Ltd. at the Langmuir —itimate. a 1 Journal. V.9, No. 49. Dee. 8. 1979 
mine near Timmins, Ontario, and by Union p99. nenneeinenants
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-.°. ‘Pable 9.—Platinum-group metals: World production, by country’: 

. ps : (Troy ounces) = oo . a ms 

— _. Country | 1976 - 1977. ~—-1978P  1979° 
| } 

Australia: Fe — _ . ee 

Palladium, metal content, from nickel ore ____~-__---- 7,950 - ~ 9,581. 9,500  . - 8,500 

Platinum, metal content, from nickel ore__—_____._—-- 3,158 3,697 8,500. _ 8,000 - 

Canada: Platinum-group metals from nickel ore _______~-- *416,821 465,371 $46,213 ~——- 7185,000- 

Colombia: Placer platinum —_——__—~_--------------- 16,779 - 17,800. ~~ -:18,989 15,000 

Ethiopia: Placer platinum__-___------------------ 14 *100 © 123 100° 

Finland: Platinum-group metals from copper ore® _______-~- F600. 7640 640 . 720 

Japan: - : | oo, _ 

Palladium from:nickel and copper ores ___ —-_~~--~-—--- 18,089 22716 . 28,985 . 24,000 

Piatinum from-nickel and copper ores_ _ — —- —~-~—-—------ . 8,706 9,737 . _ 10,160 . 10,200 

South Africa, Republic of: Platinum group metals - . pO 

from platinum ores® *_-_________-_----------- — 2,700,000 —_*2,870,000 2,860,000 = 3,200,000 
U.S.S.R.: Placer platinum and platinum-group metals . _ ee 

‘recovered from nickel/copper ores®___._____--------- 2,800,000 2,900,000 3,050,000 3,200,000 

United States: Placer platinum and platinum-group 2 | . : 

metals from gold and copper ores ______-----------. . 6116. 5,545 8246 ~~ 77,300 

Yugoslavia: =~ . , . | 7 

Palladium __________.~~-~_----------+----- NA ° - 4,951 5,100 - 5,000 

Platinum ___-___.-_.---_----------------- “NA —-739—( :««sC«800——is«(s«C00+ 

| Metal = ----------- 5,978,864 6,810,877" 6,332,206 - 6,659,520 

| °Estimate. Preliminary. ‘Revised. NA Not available. — oe | ce - = 

1Excludes metal refined in Norway and the United Kingdom derived from Canadian and South African ores. Also_ 

excluded is metal refined in the Federal Republic of Germany; which is believed to be derived from imported ores. 

Production is as follows in troy ounces: 1976—2,283; 1977—4,820 (estimate); 1978—-NA, 1979--NA.  ...._. - . 

?Reported figure. _ a | 
3 Japanese figures do not refer to Japanese mine production, but rather represent Japanese smelter/ refinery recovery 

from ores originating in a number of countries; this output cannot be credited to the country of origin of the ore owing to 

lack of data. Countries producing and exporting such ores to Japan include (but are not necessarily limited to) the 

Philippines, Indonesia, Canada, Australia, and Papua New Guinea. ce ; : oO 

“Includes osmiridium produced in gold mines. Ss, : CS 

South Africa, Republic of.—Mine output ATOK Platinum Mines Ltd. (APM), a 

of platinum-group metals in 1978 remained RPH subsidiary acquired in 1977, operated 

at the 1977 level, but 1979 production was on the eastern limb of the Merensky Reef. 

increased significantly owing to improved In 1979 stope face development along strike 

market conditions. South Africa continued _ continued to insure the running of its mills 

to be the world’s largest producer of plati- at full capacity. Since the merger, concen- 

num, ruthenium, and possibly rhodium and trate from APM’s operation has been 

osmium. Virtually all of the country’s pro- shipped to RPM for processing. _ Oo 

duction was mined from the Merensky Reef Impala Platinum Ltd. (IPL), the world’s 

of the Bushveld Complex in Transvaal by second largest producer of platinum, pro-’ 

three companies. Osmiridium was also re- duced an estimated 750,000 troy ounces of 

covered as a byproduct of gold mining. platinum in 1978 and about 830,000 troy 

Rustenburg Platinum Mines, Ltd. (RPM), ounces in 1979. IPL planned to spend $153 

a subsidiary of Rustenburg ‘Platinum Hold- million in the next few years to expand its 

ing Ltd. (RPH), operated three major min- annual platinum mine and refinery capaci- 

ing sections in the western part of the ty by an additional 100,000 troy ounces to 

complex. RPM was the world’s largest pro- 1.05 million troy ounces in order to meet 

ducer of platinum with an estimated pro- maximum contract requirements of auto- 

duction of 1 million troy ounces in 1978 and mobile manufacturers. IPL’s operations 

1.2 million troy ounces in 1979. RPM, which continued to function well despite being 

cut back production in November 1977 in divided between two countries.* The mines, © 

response to low prices, gradually restored concentrator, and smelter were in Bophu- 

its production as 1978 progressed owing to thatswana but the principal offices and 

improved demand and higher prices. The refinery were in South Africa. Employee 

previously planned capital program at the taxation and benefit arrangements, how- 

Amandelbult mining section was also rein- ever, were complicated by the split in oper- 

stated mainly in response to anticipated ations. IPL’s No. 7 shaft at the Bafokeng 

automotive catalyst requirements. Three of North mine was completed, and the No. 5 

RPM’s five production shafts had long- Bafokeng South mine shaft, which was 

walling operations in place and in 1979, started in July 1978, was scheduled to be 

87% of the tonnage mined in the Rusten- completed in early 1981. 

burg section was produced by this method. Production of platinum-group metals by
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Western Platinum Ltd. (WPL), declined 9% the UG2 chromite horizon of the Bushveld | 

| to 113,000 troy ounces in 1978 owing to Complex.’ Previous efforts to recover these 
cutbacks in production early in the year. As metals were not economically feasible. In 
prices improved, WPL increased both its the process, concentrate fed through the top 
throughput rate and development activities. of the furnace is heated rapidly and smelted 
Production of platinum-group metals in by a stable gas plasma at temperatures up 

\ 1979 totaled about 125,000 troy ounces at to 10,000° C. Metal and slag are removed 

WPL’s mine near Rustenburg. Development from the bottom of the unit. The metal is 
sampling results at the mine continued to treated further by a yet undisclosed process 
improve, averaging 0.16 troy ounce of plati- for platinum-group metal recovery. 
num per ton over a width of 37.4 inches. U.S.S.R.—The U.S.S.R. production of 

Exploration activity in the Bushveld  platinum-group metals in 1978 and 1979 
Complex increased in 1979. RPM was eval- was estimated to account for about 47% of 
uating a number of areas, principally the the world output in the 2-year period. Small 
so-called Merensky Platreef in the Potgie- production came from gold placers in the | 
terust district in the northern Transvaal central Urals, but most was a byproduct of | 
Province. Two U.S. companies, Sphere Min-_ nickel-copper mining in the Norilsk- 
ing and Development Ltd. (Utah Interna- Talnakh northwestern Siberia and the 
tional Inc.) and Pandora Mining Ltd. Petsamo-Monchegorsk region of the Kola 
(Texasgulf Inc.), were exploring platinum- Peninsula. Ore production in the Norilsk- 
chromite deposits in the UG2 reef which Talnakh region continued to exceed process- 
lies 500 feet below the Merensky reefinthe ing capacity such that increasing amounts 
geologic section. Sphere reportedly has of ore were being shipped to Kola Peninsula | 
taken options on a large area near Boshoek, complexes. The scale of ore shipments had 
northwest of Rustenburg and was bulk been about 250,000 tons annually, but in 
sampling the deposit. Texasgulf advanced 1978 shipments were increased, aided by 
toward development of its deposit also in ice-breaking ships to extend the shipping 
western Transvaal. Texasgulf sucessfully season. Planned mine, mill, and smelter : 

tested a new smelting technique, called the expansions in the Norilsk region were pro- 
“Expanded Precessive Plasma Process,” to ceeding but most were not progressing as 
recover the platinum-group metals from  fastasplanned.* _ | | 

| | — TECHNOLOGY | 

The Bureau of Mines continued to evalu- tial by themselves, those metals should not 

ate U.S. platinum-group metal resources be overlooked as a byproduct from mining 
and to devise technology for recovery from in any hydrothermal environment.® 
the most promising resources. In Bureau A new commercial process, developed by 
batch-flotation testing of mineralized ore the South African National Institute of 
from the Stillwater Complex, Montana, Metallurgy for the refining of rhodium, 
platinum-group metal recoveries were bet- ruthenium, and iridium, was described.’ In 
ter than 80% and concentrates having the process, ion exhange and solvent extrac- 
platinum-group metal grades of up to 30 tion replaced some batch processing steps in 
times that of the ore were obtained. refining the three metals, reducing cost, 

Other Bureau work was directed toward time, and labor. The processing time re- 
development of improved technology for portedly was reduced from 4-6 months to 20 
electroplating adherent coatings of the days, and metal purities were higher. Two 
more critical platinum-group metals and companies in the Republic of South Africa 
alloys on various high-strength structural were using the new process at their refin- 
and process components to extend their _ eries. 
useful life by making them less susceptible Research on automotive emission control 
to oxidation and chemical attack. catalysts continued at a high level in order 

A geochemical study of the palladium to meet the more stringent emission stand- 
distribution in the fringe area of the terti- ards required in 1980 and 1981. Research 
ary porphyry copper system at Iron Canyon, efforts centered on reducing the platinum- 
Nev., led to the conclusion that although rhodium ratios in catalysts to that ap- 
the concentrations of platinum-group met- proaching the 19 to 1 platinum-rhodium 
als at Iron Canyon have no economic poten- ratio found in South African ores. One
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company developed a two-bed converter construction of large 27-megawatt stations, 
| containing a platinum-rhodium (10 to 1). each sufficient for an urban locality of 

three-way catalyst and a platinum-pallad- 20,000 people. The second program involved 

| ium (5 to 2) catalyst that proved successful continued assessment and development of 

in meeting 1981 standards. However, the on-site generators of 40-kilowatt capacity 

platinum-group metal loading in the unit for residential, commercial, and industrial 
was 0.08 troy ounce, 60% higher than the applications. If these programs are success- 
loading used in 1979 automobile converters. ful, siginificant use of platinum can be 
Overall, the platinum-rhodium ratio in the expected; one source estimated platinum | 
two-bed converter was about 15 to 1. Exten- requirements as high as 165,000 troy ounces 

sive research was also underway on the per year.’* Fuel cell development, how they 
development of low-density catalytic sub- work, the function of the platinum catalyst, 
strate materials, some of which improve and factors to consider in commercial sys- 
converter efficiency as well as reduce con- tems were reviewed." 

| verter weight. 1978. the Food and D | New platinum alloys with improved prop- 
on ami M ‘trati er , t q th an . Ug erties and casting characteristics were de- 

a tinun he ned x r hlor odi 8 veloped to increase efficiency in investment 
pla eulati ase a) ee web i a: need casting of platinum jewelry. A 4.5% 
staves 5 F testic 1 » 4 ova wien ‘ vances _ cobalt-platinum alloy was found to be supe- 
The dru vas “found. to be a ticular! rior in all aspects to the standard 4.5% 

Grug © P r’Y copper-platinum alloy for investment cast- | 
effective against cancers of the reproductive . | | . es . ing. Another alloy, 3% gold-2% gallium- 
system and showed promise in treating . . . . 

platinum, achieved a decrease in casting 
head and neck cancers as well as other temperature and was also considered an 

types. A number of other platinum-group acceptable replacement for the 4.5% | metal compounds of a similar type were P lati P ilo nse 
undergoing tests to determine their ef-. copper-piauinum alioy. | | 
fectiveness in treatin rious cancers. Oth- ~~... | . 
ectiveness 1 at ne va i S ca i ti 1Physical scientist, Section of Nonferrous Metals. 

er cancer research Involving platinumM- —=2Federal Register. Waiver of 1981 Automobile Emission 
group metals utilized seeds of irradiated Standards. V. 43, No.136, July 14, 1978, pp. 30341-30347. 

_ gold sheathed with platinum and the iridi- JM Releases, Progress Report. Johns-Manville Corp., | 
. . Denver, Colo., May 30, 1978. 

um isotope Ir-192 sheathed with steel. ‘Engineering and Mining Journal. V. 180, No. 5 May 
When implanted in malignant tissue they 17 P28 Mining Review. Envi tal Monitori 

: . as ings’ Mining Review. Environmen onitoring 
were found to be effective in the radiation Continuing at Minnamax. V. 68, No. 1, Jan. 6, 1979, p. 10. 

| treatment of cancerous cells. po coe, Gold and Base Minerals. Impala Reals Effects of 
: : : . phuthatswanas’ New Independence. V. 26, No. 10, Experiments using palladium as a cata- Oclber 1978, p. 63. | 

lyst in cigarette blends showed significantly 7Chemical Engineering. Plasma Process May Speed 
reduced carcinogenicity of cigarette smoke Pigunam Production. V. 85, No. 20, Sept. 11, 1978, p. 107. 

condensate on mouse skin.” The catalyst, yo 106, October 1979, pp 61-66. Beonomics of Seale 
reportedly palladium in metallic form, re- C “Page, N. J., T. C. Theodore, P. E. Venuti and R. R. 

: : arlson. Implications of Petrochemistry of Palladium at 
duced the polycyclic aromatic hydrocarbons Iron Canyon, Lander County, Nevada. Journal Research, 
by as much as 40% to 50%. US. Sool. Survey, V. 6, No. 1, January—Feburary 1978, 

Programmable read-only memory fuses, PP, 0! 11+. , 
which utilize platinum silicide fuse links on Rute Woden ad iridicm bo iO eee ea 
low-power Schottky chips were reported to Pres. at 2d Internat. Precious Metals Conf., New York, 

. ° * pt. 24, . 
have significant advantages over the nickel- Chemical Engineering. Refining Precious Metals. V. 86, 

chrome fuses commonly used.’* The plati- No. 13, June 18, 1979, pp. 90-91. 
AW Wiltskaw, E. Cisplatin in the Treatment of Cancer. 

num silicide fuse, when blown, forms a 8aP _piatinum Metals Rev. v. 23, No. 3, July 1979, pp. 90-98. 
up to 10 times longer than that formed by _2Chemical Week. Palladium Catalyst Cuts Smoke Car- 
nickel-chrome materials, retarding re- cinggenicity. Vee No. 16, Oct. 18. 1979. Silicide F 

° ° ° * atinum etais view. atinum cide uses 

growth of the fuse link. The reaction time is provide Rapid Response. V. 22, No. 4, October 1978, p. 137. 
also 40 times faster. | 14American Metal Market. United’s Fuel Cell Could 

Fuel cell research involving platinum- Cues Demand for Platinum. V. 86, No. 196, Oct. 

group metal catalysts continued to expand 15Cameron, D. S. Fuel Cell Energy Generators. Platinum 
as a result of continuing energy problems. Metals Rev. ve) No, 2. April 197 8 PP. ee Devel ' 

: ° : raescn, . . ears 0 ue veiopmen 

Two major programs were in progress In the (1951-1976). J. Electrochem. Soc., v. 125, No. 8, March 1978, 
United States. The first was the construc- pp; TIC OC. CAA Bo aR W.E. Rushforth 

* : . Ainsley, G., A. A. Bourne, and R. W. E. Rushforth. — 
tion and evaluation of a 4.8 megawatt proto- Platinum Investment Casting Alloys. Platinum Metals 
type unit that is intended to lead to the  Rev.,v. 22, No. 3, July 1978, pp. 78-87.



By Richard H. Singleton! and James P. Searls’ 

The U.S. potash market remained rela- U.S.S.R., with the largest known reserves, 
tively unchanged as demand continued for are planning large capacity increases. 
fertilizer to meet strong international re- Legislation and Government Pro- 

quirements for U.S.-grown foodstuffs. Pot- grams.—The Environmental Protection 
ash production in the United States from Agency (EPA) has included new potash 

, known reserves was static. The North concentrators on their list of operations due 
American market was stabie fo ent 9 an priority attention. Although present plants 
on strove to vick up the USSR, cut-back will not be required to meet proposed regu- | 
in exports in 979 Worl dwide. the market lations, new standards will go into effect in 

was balanced in 1978 but tight in 1979. In 1982fornew plants. | | 
1979, the U.SS.R. had production and The Waste Isolation Pilot Project (WIPP) 

transportation problems that hindered in New Mexico, adjacent to the Carlsbad 
meeting their expanding goals of exports. potash mining district, will include part of 

Prices rose as the industry slowly recov- the potash reserves. In 1979, the project a, 

ered from overcapacity in the early seven- received $22 million fiscal year 1980 au- 
ties. In the United States, average prices for  thorization to buy property, sink a develop- 
muriate, standard, coarse, and granular ment shaft, and develop drifts at the reposi- 

potash climbed from $76 per ton in 1978 tory level to further explore the site as a 
| to $95 per ton in 1979. Canada and the national security related nuclear waste site. 

Table 1.—Salient statistics on potash’ 

(Thousand metric tons and thousand dollars) 

_———~—~—~WYRem ts~=<Ssts‘SOSO:~””””””””:””C“‘iOTSSCS*“‘“Cw“ONS:!#~«4S@7?~=~«é«=STS:~=~S*~<“«‘«iTIS 

United States 
Production _____ ~~ _~§____~ i 4,151 4,016 4,241 4,326 4,271 . 

K20 equivalent. ____.~._-._____-.~~--- 2,269 2,177 2,229 2,253 2,225 
Sales by producers _____..._...~-___----~-- 3,465 4,184 4,241 4,358 4,549 

K20 equivalent_ eee ee 1,900 2,268 2,232 2,307 2,388 
Value*_ $$ Le $187,900 $210,800 $206,900 $226,500 $279,200 
Average value per ton. ________.__------- $54.22 $50.37 $48.78 $51.97 $61.38 

Exports? ____________________ ee 1,287 1,514 1,497 1,431 1,119 
K20 equivalent_ _ _ - ~~ -------~---~------ 707 857 845 809 635 
Value*_ ~~... ~~~ ee $92,700 $91,900 $90,200 $88,600 $79,500 

Imports for consumption? 5____§_§_/»§_/_-§ > 5,689 6,875 7,608 7,762 8,505 
K2O equivalent_______________---_-_-~-- 3,445 4,168 4,605 4,707 5,165 
Customs value ______________ $267,200 $344,000 $374,000 $399,000 $520,800 

Apparent consumption® ____________________ 7,867 9,544 10,352 10,689 11,935 
y K20 equivalent — == eee ee ee 4,638 5,578 5,992 6,205 6,918 

earend proaucers s . 

w fi20 equivalent -— - —----------~--------- 562 471 467 414 251 
orld production, 
marketable K2O equivalent_________.__-_____-~- 24,738 24,386 25,801 26,000 26,345 

“Includes muriate and sulfate of potash, potassium magnesium sulfate, and some parent salts. Excludes other chemical 
compounds containing potassium. 

2F.o.b. mine. 
3Excludes potassium chemicals and mixed fertilizers. 
*F.a.s. US. port. 
5Includes nitrate of potash. 
6Measured by sales plus imports minus exports. 

7138
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DOMESTIC PRODUCTION . : | 

Domestic production was essentially North mine in 1978. In New Mexico about 
_ unchanged for the past 3 years. In 1978-79, 70% of the mining is by undercutting, | 

| 82% of all production was potassium chlo- drilling, blasting, and loading while the 
ride and 9% was potassium sulfate. The remainder is by continuous mining meth- 
remaining was manure salts and potassium _ ods. : BO 
magnesium sulfate. New Mexico accounted In 1978-79, Texasgulf, Inc., worked an 
for 85% in 1978 and 84% in 1979 of total underground mine near Moab, Utah, by 

| domestic production. Mine production in solution mining; Great Salt Lake Minerals | 
New Mexico in 1978 was 17,500,000 metric & Chemicals Corp. of Gulf Resources and 
tons of crude salts with an average K.0 Chemical Corp. produced potassium sulfate 
content of 14.2%, while production in 1979 as a coproduct of the Great Salt Lake 
was 17,350,000 metric tons of crude salts brines; Kaiser Aluminum & Chemical Corp. © 
with an average K.0 content of 13.8%. of Kaiser Industries Corp. treated natural 

Seven companies produced potash in New _ surface brines near Wendover. | 
| Mexico in 1978-79, AMAX Chemical Corp. In 1978-79, Kerr-McGee Chemical Corp. 

of AMAX, Inc.; Duval Corp. of Pennzoil Co., produced potash as a coproduct from Sear- 
Inc.; International Minerals & Chemical les Lake brines in California. | 

Corp.; Kerr-McGee Chemical Corp. of Kerr- | There are at least two plants in the 
McGee Corp.; Mississippi Chemical Corp.; United States producing potassium sulfate 

| National Potash Co. of Freeport Minerals from potassium chloride and sulfuric acid. 

7 Co.; and Potash Co. of America of Ideal Their production is not reported here since 
Basic Industries, Inc. Duval Corp. closed the they are not mining operations. a
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| Table 3.—Production and sales of potash in New Mexico 
(Thousand metric tons and thousand dollars) 

a 
Marketable potassium salts 

Crude salts’ . . 
Period (mine production) Production Sold or used 

Gross K20 Gross K20 Gross K20 Value? 

weight equivalent weight equivalent weight equivalent 

1978: | 
January-June _______-~— 8,770 1,250 1,861 947 1,870 972 $91,000 

July-December ___—___~ 8,730 1,230 1,852 959 1,847 971 92,600 

Total. +--+ 17,500 2,480 3,713. - 1,906 3,717 1,943 183,600 : ae, 

1979: 
January-June ____-~-_- 8,660 1,190 1852 981 2,047 1,055 114,700 
‘July-December __——~~—-- ——- 8,698 1,208 1,788 934 1,826 950 114,100 

- . Total. -_---_----- 17,353 - 2,898 3,635 1,865 3,878 2,005 228,800 

err nner IOS 

1Sylvinite and langbeinite. - | | | 

2F.o.b.mine. | 

| Table 4.—Salient statistics on sulfate of potash’ 

(Thousand metric tons of K.O and thousand dollars) . 

I 
a Item 1975 1976 1977 1978 1979 

United States | 
‘Production. _._______--_---------------------- 218 211 221 205 205 

Sales by producers ________-_-------------------- 188 214 221 222 204 

a Value? ---— $85,500 $47,100 $42,400 $45,300 $46,280 
Exports? ___._____--------------------------- 78 84 84 83 81 

Imports. __ ___ _-__----_---------=-------------- 34 21 34 29 10 

” Value!__ ~~ ------- $8,100 $4,500 $6,800 $6,280 $2,710 
Apparent consumption® _ _______------------------ 144 151 171 169 133 

Yearend producers’ stocks ______------------------ 42 38 38 21 22 

ee ee eee 
Revised. 
1Excluding potassium magnesium sulfate. 

2¥ o.b. mine. 
3Export data supplied by Potash & Phosphate Institute. 

4C.if. toU-S. port. 
5Sales plus imports minus exports. 

CONSUMPTION AND USES | 

Apparent domestic consumption of pot- and export in 1978-79 were predominately 

ash was 6.2 million metric tons of K.O coarse and granular grades, small quanti- 

equivalent in 1978 and 6.9 million metric ties of soluble and chemical grades, potassi- 

tons in 1979, an increase of 12% over that of um sulfate, potassium magnesium sulfate, 

1978. The demand in 1978 was met by and a negligable amount of manure salts 

imports of 4.7 million metric tons and 1.5 (raw KCl-NaCl). 

million metric tons of domestic producers’ According to the Potash & Phosphate 

sales to domestic consumers. In 1979, the Institute, 300,000 metric tons and 360,000 

demand was met by imports of 5.2 million metric tons of potash were sold in 1978 and 

metric tons and a 17% increase in domestic 1979, respectively, for nonagricultural use 

producers’ sales of 1.8 million metric tons to in the United States. Of these quantities, 

domestic consumers. 88% in 1978 and 37% in 1979 were of US. 

Total sales by U.S. producers in 1978 were _ origin. 

2.31 million metric tons, while total sales in According to the U.S. Department of 

1979 were 2.39 million metric tons. Agriculture, 49% of the potash used in 

The total U.S. producers potash sales agriculture in 1978 was applied directly, 

(KO equivalent) for domestic consumption while 51% was applied directly in 1979.
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According to the Potash & Phosphate million metric tons of langbeinite, both as 
Institute, U.S. sales of North American K.O equivalents. These reserves are esti- 
origin standard, coarse, and granular mu- mated to last for 35 years, though with 
riates moved as follows: Compared with increasing insoluble materials in the ore. | 
1977, standard muriate decreased 8% to Kerr-McGee Chemical Corp. estimated its | 
0.95 million metric tons in 1978 and increas- Carlsbad reserves to be 9.4 million metric 
ed 12 % in 1979 to 1.07 million metric tons; tons, K.O equivalent, all as muriate. 
in 197 8 coarse muriate increased 7 % tO Mississippi Chemical Corp. estimated its 
2.30 million metric tons and in 1979 increas- reserves to be 13.2 million metric tons, K,0 | 
ed 7% to 2.50 million metric tons; in 1978 equivalent, all as muriate. National Potash 
granular muriate increased 6% to 175 mil- Co.’s operation remained economically mar- 
lion metric tons and in 1979 increased 12% ginal. National’s royalty payment was re- 
to 1.95 million metric tons. These figures do duced from 5% to 3.5% of sales value by 
not include the smal amounts imported 5+eement with the U.S. Department of the 
Fro Nerae iState other minor exporters thterior, Potash Co. of America estimated 

Apparent consumption of potasium aul- i Teseres fo be sufficient for sbout on 
fate stayed level in 1978 at 170,000 metric serves at Moab, Utah, to be sufficient for tons, then declined to 130,000 metric tons in approximately one decade : 
1979. According to the Potash & Phosphate me fire at Raiser Aluminum & Chemical , 
Institute, consumption for agricultural pur- C 5. centrator in September 1978 
poses of both potassium sulfate and potassi- OFP.§ concentrator. In Sep emer , 
um magnesium sulfate from U.S. producers SUSP ended »P roduction . until March 1979. | 
increased by 40% in 1979 with California, Kaiser has Starla to install oe abore 
Kentucky, and Florida as the leading con- “0 ponds to replace its old ponds. The new | suming States. ponds are expected to last until 1995. 
AMAX Chemical Corp. increased its pot- Final settlement was reached at yearend 

ash ore reserves about 15% in 1978 to an 1978 on a Federal class action suit filed in 
estimated 7.9 million metric tons KO equiv- 1977 by the States of Illinois, Connecticut, 
alent by noncompetitive leasing of Federal @nd Minnesota and several other potash 
land adjoining its mine. AMAX also con-_ users. The settlement, about $3 million, was 
structed a solar-evaporation pond to recover made to only five users, including the States 
10,000 tons of additional potash from mine of Illinois and Minnesota, that had pur- 
and mill effluents. Duval Corp. terminated chased potash directly from U.S. producers 
muriate production with the closure, at the during the 1969-74 Canadian prorationing 
end of May 1978, of its North mine in the _ period. | 
Carlsbad district. - Buttes Resources Co. obtained 21 2-year 

International Minerals & Chemical Corp. permits in 1978 to explore for potash on 
estimated its Carlsbad reserves to be 9.5 51,000 acres of Federal land located about 
million metric tons of muriate and 7.7 15 miles northeast of Moab, Utah. : 

Table 5.—Sales of North American potash, by State of destination 

(Metric tons of K.0 equivalent) 

Agricultural Nonagricultural 
Destination potash potash 

1978 1979 1978 1979 eee IN 
Alabama ___________~_~_~_~ = 95,074 121,914 42,512 66,424 
Alaska _______~ ~~ ee _— _— 13 __ 
Arizona_—______~_~_ 6,500 1,595 51 2,236 
Arkansas___________ ~~~ ee 59,997 62,642 552 367 
California ________________ 62,921 67,848 7,210 9,325 
Colorado _____________~__ 20,219 23,116 239 220 
Connecticut _-. _-___§_-§_- > 4,312 4,632 97 142 Delaware_________~___-----_--_ + ------------____ 88,565 81,628 «26,5382 ~—- 29,170 
Florida ______-___~___~_~_~ ~~ 118,812 162,561 717 745 
Georgia. ___~~--_____ ~~ ee 179,417 230,437 890 594 

0 , , — 
Milinois _- ~~~ Le 814,802 898,657 31,281 41,607 
Indiana_______________~__ ~~ 478,558 522,627 5,845 5,645 
Towa_________-----~__~ ~~ 522,707 627,806 270 227 
Kansas __________-_~__~-~~___ eee 59,776 54,806 2,241 2,500 
Kentucky___________~_-____ ~~ ee 139,743 158,811 14,898 16,113 

See footnotes at end of table. |
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Table 5.—Sales of North American potash, by State of destination —Continued 

(Metric tons of K2O equivalent) 
Lar 

Agricultural Nonagricultural 

. Destination | ____ potash ___ potash 

. 1978 1979 | 1978 1979 
. = pr es SS - —_ : 

Louisiana ..... 2 eee B65 4,688 4,200 4,404 
Maine____________ ~~ ____ ee 8,319 9,949 581 _— 

Maryland ______----~-----~------------------------ 34,903 48,442 1,308 1,444 

Massachusetts__________.___~______-~-------~---------- 2,047 3,342 854 816 

Michigan___..____--_-_----~-------+----=------------ 196,758 202,314 2,728 2,916 

Minnesota ________-__-____-_--~___-----~--------+--- 493,998 484,547 401 59 

Mississippi__ ___ __--_-_-----~------------------------ 218,625 234,288 2,909 9,294 

Missouri ____..___~-__~_-~__~_~-__~~----~---~-+-~-------- 247,356 313,801 3,244 4,209 

Montana ______._—_____-_--_-__-~ ~~ ~~ + 8,765 9,393 - 455 66 

Nebraska. __ ___ ____------------------------------- 37,480 . 55,086 145 151 

Nevada______________~__--~-----~--~-~---+----------- 64 68 718 797 

New Hampshire. __________-_----------------------- 189 293 a -- 

New Jersey _ ___-_-_~-_--------~_-~----+-------------- 11,274 11,936 742 965 

New Mexico _____.____------------~--+---------------- 1,042 2,445 5,948 6,886 

New York _____________--_L_—__ ~~ = +--+ 69,306 14,587 53,888 49,664 

North Carolina ______-___-_----~-------------------- 116,244 © 127,178. 2,224 258 

North Dakota ___-_---__-__.--.-~------------------- 19,645 21,567 123 79 
Ohio... ee 414,147) 458,957 41,044 49,002 

Oklahoma _____~___~_~__~------~----~-----~--=------- 21,718 28,266 5,522 5,310 

Oregon __________----~---~----~-~-----~-------------- 20,247 23,414 1,698 1,451 

Pennsylvania _=_______-__-------~--+---------------- 68,714 67,5381 4,087 4,073 

Rhode Island___ __-____-_-__----.~--~~----~-~---+------- 2,186 2,131 210. 133 

South Carolina ___ ~$_-_____-_~-~__~-------~-------------- 83,277 85,003 297 214 

South Dakota __ =~___~__._ ee 12,000 15,752. 47 23 

Tennessee _.__ »________~ ee ee 130,900 157,825 —— 62 31 

Texas _§__________.-~_-_~---~-~~-+-~--------------- 172,655 199,218 24,870 36,372 

Utah ___________ ee eee ee 1,890 6,659 © 1,348 661 

Vermont ______________~_-_~~---~-----~------~--------- 6,002 6,970 _- — 

Virginia ____________-__-------~-----~--------------- 64,603 65,458 779 178 

Washington ______________------~---~---------------- 39,226 38,978 3,084 2,899 

West Virginia____________-__-------~----------------- 4,950 8,577 5 28 

Wisconsin ____.__._______-~____-~-~--~----~-+-~-~--------- 320,182 355,596 239 267 

Wyoming. _________------------------------------- 4,097 3,328 610 1,066 

Total 2 5,520,673 6,177,468 297,745 859,631 
. - 

. 

Source: Potash & Phosphate Institute. - Z | 

Table 6.—Sales of North American muriate 
of potash to U.S. customers, by grade | 

(Thousand metric tons of KO) 

1976 1977 1978 1979 

. Agricultural: 
Standard ____— 1,065 1,042 954 1,067 

, Coarse_ __ _ __— 2,060 1,978 2,305 2,459 
' Granular _____ 1,490 1,641 1,747 1,952 . 

Soluble ______ 360 380 387 522 

a Total_____ 4,975 5,041 5,393 6,000 a 

Nonagricultural: . 

Soluble ____—~— 81 102 103 118 
Other ____—-—-— 170 193 191 237 

Total _____ 251 295 294 «355 . 

Grand total _ 5,226 5,336 5,687 6,355 

Source: Potash & Phosphate Institute.
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| STOCKS OC 
Yearend 1978 producers’ stocks of potash um sulfate. 

decreased slightly to the equivalent of 2.2 -Yearend 1979 producers’ stocks of potash months of average 1978 sales. Most of this decreased strongly in nearly all categories decrease was caused by inventory reduc- to 1.4 months of average 1979 sales. 
tions of coarse grade muriate and of potassi- 

TRANSPORTATION 

- Canadian railroads were experimenting receiving points that are large enough to in 1978 with unit trains. The results were take such large quantities at one time. At being viewed as favorable and there was a | that time, Seneca, Ill. and Waterloo, Iowa, search for delivery points. Unit trains are were the leased receiving points. valuable in that they decrease the turn- Israel exports by freighter to the USS. , around time from 35 to 45 days to about 11 Southeast coastline. Europe exports a little days. This effectively increases the number potash to the Middle Atlantic States. Cana- of covered hopper cars and locomotives da supplies by train, lake freighter, and available for potash movement. truck to the Northern and Central United In late 1979, Potash Corp. of Saskatche- States. Carlsbad, N. Mex., ships to the wan established a few unit train move- Southeastern United States and exports ments to the U.S. Midwest. The concept is from Houston and San Diego. Utah and apparently limited by the number of California ship to the west coast. 

: PRICES Oo 
_ The average value, f.o.b. mine, for U.S. metric ton. Some individual prices were: potash production of all grades in each half Standard, $68; coarse, $82; and granular, of 1978 was $98 per metric ton, K.O equiva- $84. The average price for muriate, stand- lent. The average value, f.o.b. mine, in the ard, coarse, and granular in 1979 was $95 first half of 1979 was $111 and in the second per metric ton. Some individual prices were: half it was $123 for a yearly average of $117. Standard, $87; coarse, $101; and granular, The average price for muriate, standard, $102. | : 

coarse, and granular in 1978 was $76 per 

Table 7.—Bulk prices' of U.S. potash, by type and grade | 
(Dollars per metric ton K,O) 

1977 1978 1979 
J - July. J - July, J - — July- June’ December “June” Decertber 2ouary 1 July. anne December June Decembe 

Muriate, 60% K2O minimum: 
Standard______________ $63.44 $63.71 $66.45 $69.46 $81.33 $93.70 Coarse ________________ 78.82 80.34 81.36 82.26 96.63 106.26 Granular_______________ 81.41 77.65 82.97 84.38 96.79 107.53 All muriate7_______- 71.48 70.96 75.04 76.88 89.75 100.66 Sulfate, 50% K20 minimum _______ 190.90 191.82 205.44 194.08 218.87 234.61 

1 Average prices, f.0.b. mine, based on sales. 
Excluding soluble and chemical muriates. 

.
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| FOREIGN TRADE | | 

Total U.S. exports of potash decreased 4% to 4.7 million metric tons in 1978, compared 

in 1978 to 810,000 metric tons, KO equiva- with 1977, and increased 10% to 5.2 million 

lent, compared with 1977, with a further metric tons in 1979. Of total imports, 938% | 

decrease of 22% in 1979 to 600,000 metric were from Canada in 1978 and 94% in 1979. 

| tons. Potassium sulfates accounted for 15% Israel is the second largest supplier to the 

of exports in 1978 and 14% in 1979. United States. 

Total U.S. imports of potash increased 2% 

Table 8.—U.S. exports of potash | 

. 1978 1979 

Approxi-§.§ ————__
 1 ee 

mate Value? Value? 

. average Quantity (metric tons) (thou- Quantity (metric tons) (thou- 

K20 sands) . sands) 

. 
content 7 OP Or?7FT” —_—_—_—_— 

K20 K20 

percent) Bulk equivalent® Bulk equivalent® 

Potassium chloride, 
. 

all grades ____--- 61 1,126,000 687,000 $68,100 891,200 543,600 $66,050 

Potassium sulfates, 

all grades?____—-- 40 305,000 122,000 20,500 227,800 91,100 13,410 

°Estimate. 

1Export values are f.a.s., American port. 

2This includes potassium magnesium sulfate so the combined K2O equivalent is estimated at 40%. 

SData may not add to totals shown because of independent rounding. 

. ‘Source: U.S. Bureau of the Census. 

Table 9.—U.S. exports of potash, by country , 

Metric tons bulk 

. Potassium sulfate, 2 Total value! ? 

Chloride all grades Tt (thousands) 

1978 1979 1978 1979 1978 1979 1978 1979 

Latin America: 
Argentina ____—---- 2,200 1,700 2,100 3,800 4,300 5,500 $320 $420 

Belize _____.___---—-- _— 360 _- 9 __ 370 _— 45 

Brazil _.__.—----- 549,100 436,700 29,900 15,300 579,000 452,000 36,300 36,700 

Chile _______---- __ __ 12,900 7,400 12,900 7,400 1,610 1,100 

Colombia ______--- 39,000 19,700 18,700 3,000 57,700 22,600 3,740 1,670 

Costa Rica __—_--~--- 22,600 24,900 16,200 3,700 38,800 28,600 2,810 1,960 

Dominican Republic _ — 21,000 37,000 4,500 1,500 25,400 38,500 1,800 3,300 

Ecuador______---- 13,400 12,700 _- __ 13,400 12,700 680 870 

El Salvador_ _ ~~ -—-—~—- 900 50 1,600 3,900 2,500 3,950 180 380 

French West Indies — — — 2,800 — _- _ 2,800 — 260 _- 

Guatemala __——--—-- 8,000 9,900 -- __ 8,000 9,900 500 920 

Guyana _____----- 2,800 750 _— _- 2,800 750 350 140 

Honduras_ _— — —-—-—- 530 920 1,310 230 1,800 1,150 280 190 

Jamaica. _____---—- 8,600 5,100 _— 20 8,600 5,120 610 405 

Mexico _____-__--- 115,700 33,500 7,600 54,100 123,300 87,600 6,580 2,700 

Nicaragua ___—---- 2,800 __ 920 — 3,800 __ 260 _— 

Panama______---- 150 400 210 _— 360 400 50 90 

Paraguay ___----—- _— 250 _- + _- 250 _— 23 

Peru_______----- 190 7,300 2,000 _- 2,200 7,300 180 700 

“Trinidad ___.__--~- 530 30 _- _- 530 ~ 30 100 1 

Uruguay _____--~-- 1,400 1,800 1,100 700 2,500 2,500 150 170 

Venezuela ____—--- 20 — 20 20 40 20 2 2 

Other _______---- 170 — 50 60 220 60 13 2 

Total? ________ 792,000 593,000 99,100 93,700 891,000 686,700 56,800 . 51,800 

—— roo
 

Oceania: 
Australia. _______- 37,900 6,100 10,700 2,400 48,600 8,500 3,610 780 

Canada _______-_- 22,400 1,400 90,000 94,400 112,000 95,800 4,760 4,730 

New Zealand. __—_-- 132,100 165,000 700 780 132,800 165,800 7,270 10,400 

Total? _.____-- 192,400 172,500 101,400 97,600 293,400 270,000 15,600 15,900 
ama 

See footnotes at end of table.
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Table 9.—U.S. exports of potash, by country —Continued 

Metric tons bulk 
ee 

. Potassium sulfate, . Total value! ? Chloride all grades Total? (thousands) 
1978 1979 1978 1979 1978 1979 1978 1979 —_————_-- ern eee 

Asia: 
Japan_______ 74,600 55,300 66,500 35,800 141,200 91,100 $9,390 $7,700 Indonesia_________ 60 400 _— __ 60 400 2 16 Korea, Republic of __ _ 260 970 7,400 9 7,600 980 740 35 Malaysia _________ — 10,400 30,600 700 30,600 11,100 1,480 890 Saudi Arabia______ _ 30 740 40 __ 70 740 13 36 Taiwan __________ ~ 21,000. — 30 50 21,000 50 1,470 4 Other ___________ 330 540 100 13 430 550 16 21 

Total? ~-_§_____ 96,300 68,400 104,700 36,600 201,000 105,000 13,100 8,700 
ee nneeTCT™Anmnnpjz->]]m™2?>722I1>-"”00 

Oe OOOO eee : A 

Europe: 
Belgium-Luxembourg _ 14,100 3,500 —_ —_ 14,100 3,500 800 270 Denmark _________ — 26,900 __ — _— 26,900 a 1,460 ; France __________ _— 10,000 80 __ 80 10,000 __ 200 Ireland __________ 30,300 4,300 _. _— 30,300 4,300 2,100 320 Italy. _— 12,000 _— _— __ 12,000 _— 790 Sweden __________ 450 _— _— __ 450 ~- 57 -_-. Other ___________ _— — _- ~- _- — 78 _- 

Total? _~_-______ 44,800 56,700 80 _— 44,900 56,700 3,035 3,040 — ee UU 
Africa: 
Benin ___________ __ 230 _— __ --~ - 230 __ 381 Gambia__________ _- _~ _- 65 _— 65 — 2 Libya ___________ __ 180 _- _. —_ 180 _- 4 Other ___________ 120 210 — —_ 120 210 4 30 . ES 

Total? 9 . 120 620 __ 65 120 685 4 70 CY TT TTTTTNTeTNFTFhTeTeFeTeEe——TDeTE@_O2EDEa202_=0OoOE=EaRDOl2NE=aT"HO DOO 
Grand total? ____ 1,126,000 891,200 305,000 227,800 1,430,300 1,118,000 88,600 79,500 

A 

1F.a.s. U.S. port. 
2Data may not add to totals shown because of independent rounding. 

Table 10.—U.S. imports of potash 

Approxi- 
mate Quantity (metric tons) Value (thousands) _ average DT ——_-—_—_—- 
KO 2 ; | conten t Bulk equivalent® Customs — Cif. 

(percent) _—_— 
eee 

1978 
Potassium chloride ________________ > 61 7,623,000 4,650,000 $382,700 $497,400 Potassium sulfate._____________ 50 58,100 29,000 5,600 6,230 Potassium nitrate.._____________ 45 54,000 24,300 7,750 8,770 Potassium sodium nitrate mixtures_________ 14 25,900 3,630 2,930 3,260 ee NV 

Total’ ____ _- 7,761,000 4,707,000 399,000 515,700 ee ED EY :?. TTFTFTFTHTHEeeonae——0———ooOD ooo OOO: 
1979 

Potassium chloride _-§_-$_-_______________ 61 8,428,000 5,141,000 510,800 654,300 Potassium sulfate_._.____________ 50 20,200 10,100 2,370 2,710 Potassium nitrate__________________ 45 19,100 8,600 3,640 3,990 Potassium sodium nitrate mixtures_________ 14 37,700 5,300 4,000 4,660 $$ OY 
Total??________ -- 8,505,000 5,165,000 520,800 665,600 — eee One ees 

“Estimate. 
1Data may not add to totals shown because of independent rounding. 

Source: U.S. Bureau of the Census.
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WORLD REVIEW | ae a 

For 1978, Western World output reached North American potash production for 
14.3 million metric tons KO equivalent 1979 increased 5% to.8.8 million metric 
while East Europe’s and the U.S.S.R.’s out- tons. Total overseas exports increased 4% to 
put was estimated at 11.7 million metric 2.47 million metric tons. Areas receiving 
tons K,O equivalent. Potash production in these exports were: Asia, mainly Japan, 

| North America in 1978 was 8.4 million 46%; Latin America, mainly Brazil, 32%; 
metric tons of K.O equivalent. Total over- Oceania, 17%; Europe, 3%; and Africa, 2%. | 
seas exports for North America increased | Brazil.—Petrobras | _Mineragéo_—‘S..A. 
18% to 2.37 million metric tons. Areas announced plans to build a mine-mill com- 
receiving these exports in decreasing order plex at the Taquari-Vassouras deposit in 
were Asia, mainly Japan; Latin America, Sergipe in northeastern Brazil. Initial pro- 
mainly Brazil; Oceania, Western Europe, duction of muriate of potash, an amount 
and Africa. Exports to Asia increased 19% equivalent to 300,000 metric tons of K.O, 
compared with 1977. was planned by 1983; this: would meet only 

Total exports for 1978 from the two East about one-quarter of Brazilian demand pro- 
European producing countries, the U.S.S.R. jected for that time. Total projected invest- 
and the German Democratic Republic, re- ment was $150 million. The operation would 
mained at 5.1 million metric tons. Areas be owned mainly, 82%, by the Federal 
receiving these exports were other East Government. A $115 million loan for con- 

European countries, Western Europe, Asia, S5truction of the complex was arranged pro- 
Latin America, and others. | | visionally with the Government of France; 

Total potash production in Western Eu- commitment was subject to the findings 
rope, Israel, and the People’s Republic of of Prouchfisw. Compaenie a ey | by 

West European primary producing coun- 1979. The deposit is a high-grade sylvinite 
we . . : 400 to 1,000 meters below the surface; how- 

tries, including Israel, increased 8% to 2.8 ever, it is irregular and mining problems 

mon re Weote Areas recniving these are expected. Phase II plans for this deposit 
North Ammerica ‘Latin Ametion ando thers. call for increasing production by 600,000. 

Total world chi ments in 1978 to non ro: tons K,0 equivalent. There is no clear date 
ducing countri Pr luding Ital d ah for this expansion but it will-occur at both 

ng countries, Including italy and the the Taquari-Vassouras and the Santa Rosa 
United Kingdom, increased 7% to 9.7 mil- de Lima deposits. Brazil imported 989,500 
lion metric tons; receiving areas were East- metric tons of K,O (7% of world trade) in 

ern Europe, mainly Poland, 31%; Western 1978. Stocks were put at 500,000 metric tons 
Europe, 24%; Asia, mainly Japan and India, at the end of 1978. N inety-six percent of the 
23%; Latin America, mainly Brazil, 15%; imports came as muriate of potash. Two 
Africa, mainly South Africa, 4%; and Oce- percent was potassium sulfate and the rest 
ania, 3%. Imports into Brazil, the market- was potassium nitrate. 
economy world’s largest nonproducing im- Canada.—Canadian exports to Asia and 
porter, increased 5% to 980,000 metric tons Oceania were upset in October 1979 by 

of K,0. Imports into Japan, the second accidental damage to the railroad bridge in 
largest nonproducing importer in the Vancouver, British Columbia, that connects 
market-economy world, also increased 5% the Canadian National Railroad with the 
to 760,000 metric tons. _ Vancouver Wharves terminal. One compa- 

Total 1978 exports of potassium sulfate ny, Kalium Chemicals Ltd. declared “force 
from European producing countries increas- majeau.”’ Canpotex Ltd. and Potash Co. of 

ed 4% to 560,000 tons; of this, 34% was America are continuing their shipments but 
shipped to nonproducing West European with difficulty. The bridge is expected to be 
countries. repaired by March of 1980. About five-sixths 

For 1979, world output was estimated to of Canadian consumption continued to be in 
be about 26 million metric tons, up about the Provinces of Ontario and Quebec. 
1%. Market-economy world production in- In 1978, the Government of the Province 
creased to an estimated 15.3 million metric of Saskatchewan continued acquisition of 
tons while East Europe’s and the U.S.S.R.’s__ that Province’s potash industry by purchase 
production declined to an estimated 11 mil- of portions of two U.S.-owned mining oper- 
lion metric tons. ations. On January 31, the Government
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acquired Amax Potash Ltd.’s reserves (50 to duction in that Province is unconstitution- 
70 million tons of K,O equivalent) and its al. This prorationing had been authorized 
service contract with International Miner- by Provincial legislation in 1969. Actual 
als & Chemical Corp. (Canada) Ltd. (MCC) prorationing had been terminated in 1973. 
to mine and beneficiate potash. On April 20, CCP Industries, a private producer of pot- | 
the Government purchased 60% of the mine ash in Saskatchewan, had, in 1975, been 

| and plant owned by APM Operator’s Ltd. awarded Can$1.5 million in damages by the 
The remaining 40% was owned by Texas- Court of Queen’s Bench in Regina. It had 
gulf, Inc., about one-third of which was been the original intention of CCP to deliver | 

owned by the Canadian Federal Govern- most of its product to a captive U.S. market. 
ment. These two acquisitions gave the Prov- In early 1977, a Court of Appeals in Sas- 
ince control of five separate operations with katchewan had overturned the lower 
a total capacity equivalent to about 2.9  court’s ruling that the prorationing legisla- 
million metric tons or about 39% of the tion was unconstitutional. CCP then had 

- Province’s total capacity. Nearly half, about appealed to the Supreme Court. The Su- 
3.5 million metric tons, of Saskatchewan’s preme Court’s October ruling restored the 
potash industry was still owned by U.S. 1975 ruling of the Court of Queen’s Bench. 
private companies at yearend. The -Govern- CCP’s claim for Can$13 million from lost 
ment stated that it has no further plans to sales was disallowed, however, by the Su- 

seek other acquisitions. The Potash Corp. of preme Court on the basis that CCP’s claim- 
Saskatchewan (PCS), a crown corporation ed “intimidation” by the Provincial Govern- 
that operates the Government-owned units, ment was not an unlawful act. — 
is now the largest potash producer in North In 1979 a “resource payment agreement” 
America. Total Canadian capacity at year- . was worked out in Saskatchewan to replace 
end was about 7.6 million metric tons. the reserves tax. There is a production 

PCS announced plans to increase, by charge of Can$6 per short ton for the first 
1981, its total annual capacity by 30% to 300,000 short tons and Can$7.50 for produc- © 
about 3.8 million metric tons. Expansion of tion above that. There is also a graduated 
mining, hoisting, and milling capacities be- tax on earning, allowing for an annual 
gan at each of its three wholly-owned facili- deduction of 4.5% of operating costs and an 
ties, PCS Cory Ltd., PCS Rocanville Ltd., annual 10% write-off on new investment for 

and PCS Lanigan Ltd. No expansions of its major facilities. , 
two partially owned facilities were an- Potash Co. of America began sinking the 
nounced. The Cory expansion and the first 2,400-foot shaft for its potash mine in New 
phase of the Rocanville expansion were Brunswick. The shaft was completed in the 
completed during 1979. Hoisting capacities fall of 1979. The plan indicated that mill 
at these plants were increased by doubling construction and sinking of a second shaft 
hoist speed. The second and final phase of would begin after the structure of the depos- 
the Rocanville expansion, scheduled for it is confirmed. Estimated reserves were 

1981, would boost annual capacity of this increased as a result of further exploration 
facility to 1.1 million metric tons making it conducted during 1978. 
the largest PCS unit. Lanigan was closed for On March 29, 1978, the Provincial Gov- 
5 months beginning in June 1979 as part of ernment of New Brunswick granted IMCC a 
a 50% increase in annual capacity to mining lease to remove potash from a 
830,000 metric tons, scheduled for comple- 21,000-acre area around Salt Springs near 
tion by yearend 1980. Sussex, New Brunswick. IMCC stated that 

Saskatchewan’s controversial Provincial further drilling and analysis of mining tech- 
reserves tax was upheld by a decision of the niques were required before economic feasi- 
Court of Queen’s Bench in Regina, Sas- bility could be determined. The uncertainty 
katchewan, on November 17, 1978. This tax was caused by geologic folding of the potash 
was based on reserves, productive capacity, bed and a minimum thickness requirement, 
and selling price. Private producers had yet to be determined, of a halite bed that 
argued that the levy was essentially a tax covered the potash. Reserves had been de- 
on production and that such indirect taxes fined by IMCC as 11 to 29 million metric 
could be collected only by the Federal Gov- tons, based on seven drill holes. The high- 
ernment. The Court contended that it was grade sylvinite bed, with an average K.O 
primarily a direct tax on property. content of 29%, is at a depth of 2,000 to 

The Supreme Court of Canada ruled on 3,400 feet. In 1979, IMCC sold the deposit to 
October 3, 1978, that prorationing by the Denison Mines Ltd. who is continuing plans 
Saskatchewan Government of potash pro- to develop the deposit.
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Table 12.—Salient statistics on tons in 1979. The Government awarded a 
Canadian potash contract to a West German firm to con- 

(Thousand metric tons of K.O equivalent) struct a 2,600-ton-per-day granulation plant 
—_—__—_———_—_—___________ at the Zielitz mine, the country’s largest. 
— 18781979 Plant design was based on U.S. technology. 
Production! ___________ 6,089 6,124 6,715 An agreement signed in 1979 may bring 
Domestic sales by domestic 250,000 to 300,000 tons per year of product | 
Epos “conoaoa-= 249 370379 from this mine to the U.S. east coast. 

United States' _______ "4,198 4,498 4,931 Construction was scheduled to begin early 
Imapovtetorconsumption’® . «gy ~=«Y*86—4846 in 1979 and to be completed in 1981. The 
Domestic consumption? ____ 259 409 408 German Democratic Republic’s potash 
Yearend producers’ stocks’. 1,183 832 378 granulation capacity was somewhat under 

tp... | 500,000 tons per year in 1978. , Estimate. ‘Revised. ? 
1Data supplied by the Potash & Phosphate Institute. Germany, Federal Republic of.—Pro- 
‘From U.S. Bureau of the Census export data, assumed duction increased 6% to 2.47 million metric 30% K2O equivalent for the mixture of potassium sulfate . . . 

and potassium-magnesium sulfate and 61% K2O equiva. tons of KO equivalent in 1978. Domestic 
ere ier Potassium Chloride according to the estimated consumption decreased about 10% to ap- 

*Domestic sales by domestic producers plus imports. proximately 1.3 million tons of K,0, mainly 
because of unusually bad spring weather. 

Chevron Oil reports a show of potash in Approximately 90% of domestic consump- 
an exploratory well on Cape Briton Island, tion was in agriculture. Increased exports 
Nova Scotia, near Port Hawkesburg. more than compensated for slow domestic 

China, Mainland.—There is currentlyno sales and producers’ stocks decreased by 
information on China’s potash reserves or about 80,000 tons to approximately 160,000 production. Currently Chinese production is tong of K.O. | | 
limited to a product from a lake in Qinghai Israel.—Output of K,O was affected by a 
Province. They have expressed interest in strike effecting both production and deliver- 
visiting the Great Salt Lake potash oper- ies that began in late November and was ation in the United States. There is also a still in effect at yearend 1978. Delivery 
report of the discovery of potash at Jianp- commitments were partially met by pur- 

: ching ne the rm “oduct PB of potash in 197g Chases of potash from Eastern Europe. De- 
; "A Nags . spite the strike, exports of Israeli potash 
oe we to pa auon metric tons of _ reportedly remained at about the same 
maine d jow at oe ar 80,000 tons of K.0. The level as 1977. Exports accounted for 84% of 

; , 7 total sales in 1978. Total yearend invento- total work force was nearly halved, to about ries decreased 28% to 280.000 tons of KO 
6,000, to improve productivity. , atl 

Construction of an underground reposito- In 1979, Israeli Dead Sea Works, Ltd. 
ry near Mulhouse for waste brines from the onmounces plans to vurther cane copay 
Alsatian potash industry was delayed be- 1° 4-2 million metric tons of K2O equivalen 
cause of local fears that underground water by 1985. This tnenased capacity or 730,000 
supplies might be polluted. In the mean- ‘MS per year will be produced by a two- 
time, legal action by a Dutch environmen- ‘tage, energy efficient, cry stallization tech- talist group plus three market gardeners nique. Most of the increase was to be in the 
against the French mines for polluting the form of granular muriate, reportedly di- 
Rhine River with salt, after 4 years of rected toward the US. market. 
procedural arguments, came to trial on Italy —P roduction, all standard-gr ade 

Dutch maintained that French mines were _ tons of K20 in 1978. Mine output had fallen 
responsible for 40% of the pollution of below refinery capacity and a firm funding 
Rhine water entering the Netherlands. The Commitment to develop a proposed mine, 
French mines claimed that this figure was based on a deposit near Milena, was being 
only 7%. No out-of-court settlement was sought. Sales were being increasingly ori- expected. By the end of 1979 there had still ented toward the export market. However, 
been no settlement as the matter was not Italy remained a net importer of potash; 
brought up before the French Assembly. about 300,000 metric tons of KO equiva- 

German Democratic Republic.—Pro- lent, as muriate, were imported in 1978. The 
duction increased to 3.3 million metric tons new mine at Milena was developed in 1979 
of K.0 in 1978 and to 3.4 million metric to replace a depleted mine but capacity set
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by the refineries remains unchanged. of K.O occurred mainly in the Uralkali 

Jordan.—Full capacity operation, 700,000 Combine. where two plants built 4 years 

metric tons of K,O0 per year, by the Arab. earlier operated reportedly at only two-. 

Potash Co., of the plant was scheduled for _ thirds capacity. The dissolution-recrys- 

1982. Owners of the Arab Potash Co. were _ tallization method may be used in this 1.5-. 

the Jordanian Government, 51%; the Arab million-ton-per-year K.O plant. Construc- — 

Mining Co., 44%; and the Libyan Govern- _ tion of the other two large complexes in the. . 

ment, 5%. The bulk of the financing was Uralkali combine continued; completion of 

secured during 1978. Total projected capi- these would reportedly double Uralkali ca-. 

talization was about $425 million; about pacity. The final mine shaft was sunk in the - 

45% was to be met by equity capital andthe Berezniki 4 unit; construction of this unit | 

remainder by loans. Five-year marketing was reportedly behind that of Novoso- . 

contracts were established with three likamsk, the other Uralkali unit being: 

world-marketing. companies beginning in built. A new plant, Soligorsk 4 in the 

1982; these companies were to sell in three Byeloruskali Combine, began operation at 

respective world areas in the approximate about 50% capacity at yearend 1978. oe 

proportions: Asia, 50%; the Americas, 30%; _- U.S.S.R. domestic. consumption is report- 

and Western Europe, 20%. » So ed to be 4.9 million metric tons of K:0 © 

Mexico.—A pilot plant was operated in equivalent for 1978. Eighteen percent. of — 

1978 for extraction of potash from effluent U.S.S.R. exports went to West. Europe, 65% 

brines from the geothermal powerplant at went to East Europe, 5% went to Latin 

Cerro Prieto, Baja, Californes Norte, south America, 11% went to Asia, and 1% went to 

of Mexicali. Sufficient data for a definitive Oceania with a smaller amount coming to 

decision to build a 50,000-ton-per-year K20 the United States. Exports were inhibited 

commercial plant was expected to be avail- by continuing rail transport difficulties and 

able in 1979. Mexican imports more than’ limited port handling facilities. The port of | 

doubled to about 90,000 metric tons of KO Ventspils was closed for several months in 

equivalent in 1978, mostly as muriate. - 1978 because of a modernization program _ 

Spain.—Spanish production in 1978 con- involving construction of new facilities: — 

tinued at about 560,000 metric tons of K.0. U.S.S.R. production for 1979 is estimated to — 

Potassas de Navarra, S.A., the Government- be 7.5 million metric tons of K.0 equivalent. 

owned plant, opened a new sylvinite mine United Kingdom:—Average output of the — 

in‘1978 increasing mine production by 25% Boulby mine, the country’s ‘only potash | 

to 2.5 million tons per year of hoisted ore. producer, nearly doubled to about 150,000 — 

Potassas de Navarra also announced plans_ tons of K.O equivalent: in 1978.- Monthly © 

to modernize and remove process flow re- output was nearly twice this annual rate 

strictions in its refinery. These plansinclud- during March and April and again near the 

ed installation of compacting equipment for end of the year. A break-even point was 

production of granular muriate. Union Ex- | reportedly nearly reached during these — 

plosivos Rio Tinto, S.A. hoped to increase _ brief periods. About one-third of the product 

the capacities of its two Catalonian mines, was exported and most of the balance was 

Llobregat and Cardona, from 300,000 to consumed domestically. 

350,000 metric tons per year K.O equivalent In 1979, Imperial. Chemical Industries 

by the end of 1979. sold its 50% holding to Anglo American 

Thailand.—Thailand has discovered pot- Corp. (formerly 12.5% holding) and Charter 

_ash deposits on the Korat Plateau in north- Consolidated (formerly 37.5% holding). 

west Thailand and has asked for help from The plant is struggling to produce at the 

experienced potash companies in exploring 500,000-ton-per-year KCl level. The plant 

and developing the deposits. The discovery will be reevaluated for closure again in 

was made by the Thai’s Department of February 1980. One problem with closure is 

Mineral Resources in collaboration with the the cost of returning the site, located in a 

U.S. Geological Survey. The deposit is said national park, to its original condition. 

to be carnelite and sylvinite, and possibly Whitby Potash Ltd., a solution mine in 

the same size as that of Saskatchewan. the North York Moors National Park, has 

U.S.S.R.—Estimated production remain- been dropped. The project faced rising costs 

ed at approximately 8 million metric tons of and environmental problems. 

K.O; a shortfall of about 1.0 million tons
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_-... ‘Table 13.—Marketable potash: World production by country - So 
. - (Thousand metric tons of K.0 equivalent) 

| Country? " } 1976 1977 «1978 ~~+1979° 
Canada__-__= = 4,996. 6,089 6,124 6,600 Chile __---______ . 15 “16 “17 5 China, Mainland®_________ == F150 T150 150 . 150. Congo________- 254 an:3! ae a France __-—--___--_----- T1603 1,578 - 1,795 - 1,850 . German Democratic Republic__._..___________._._ 3,161 3,229 3,323 | 3,400 Germany, Federal Republic of. 2,036 2,341 2,470 ~— 2600 — Israel TTT Figg. 719 ‘13200725 Italy -____..- 7330 150 249 240 - Spain_____ ™630 563 °558 590 USSR_____- 8,310 8,347 8,193 7,500 United Kingdom _______~__-___ TAI 81 . ‘136 + 450. United States___________-_-__~ 2177 2,999 2,258 39,295 

Total mofo one -e---_2A8386 25,801 26,000 | 26,345 —. 

*Estimate. Preliminary. "Revised. _ | . ’ 1In addition to the countries listed, Australia apparently produced small quantities of marketable potash during 1976- 78, but. output was not reported quantitatively and general information was inadequate for the formulation of reliable estimates of outputlevels. oe 7 . oo Series revised to conform with changes. made by data source (British Sulphur Corp., Ltd, Statistical Supplement No. 20, January-February 1980, London, p. 12). Data provided in this edition is on a calendar year basis. Lot SO “Reported figure, Oo oo | : 

TECHNOLOGY 
The Bureau of Mines has published a electrostatic ‘separation of sylvite (KCl) | | report? on producing muriate of potash | from halite (NaCl). The salt is ground, then | from lower grade ores with higher insoluble. dropped through two stages of separation. materials content. This is done in anticipa- The first, up to 1.2 meters long, separate the tion of declining ore grades in the Carlsbad potassium fraction. The process possibly 

area. .The study was concerned with 13% may be performed in the mine to solve the KO grade of ore with 5% insoluble materi- halite disposal problem and increase the 
als content. The insoluble materials are P roductivity of the hoist. _ a 

floated mm two: stages then the Po tash is 1Physical scientist, Section of N onmetallic Minerals. floated in two stages of flotation. These *Thompson, P., and J. L. Huiatt. Bench-Scale Flotation bench tests indicate 60% K.O at 77% recov- of Insoluble Slimes From Potash Ore. BuMines RI 8384, _ 

; : ) ic ~ - (assigned to i un z A.G., Kassel, er. public Kali und Salz AG of the F ederal Republic @ Germany). Title unknown. Can. Pat. 1,066,230, Nov. 13, of Germany received a Canadian patent? for 1979.
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Pumice and Volcanic Cinder 

By Arthur C. Meisinger' | | | 

U.S. production of pumice and volcanic pumice and pumicite also declined in 1979, 
cinder (including pumicite and scoria) in but the value of material sold and used 
1979 was 4.4 million tons valued at $16 established a new high of $5 million that 

- million, or 7% less in quantity but 10% exceeded the 1978 record of $4.8 million by 

more in value than the 1978 record output 4%. The principal end use of pumice and 
of 4.8 million tons and $14.5 million, respec- pumicite continued to be in concrete admix- 
tively. The 1979 output came from 306 ture and aggregate; however, this decreased 
operations in 11 States, compared with 320 to 1.09 million tons in 1979, compared with 
operations in 13 States in 1978. Four States, 1.15 million tons in 1978. | 
Arizona, California, Nevada, and Oregon, The weighted average value of pumice | 
accounted for about three-quarters, or 3.3 and related volcanic materials in 1979 in- 

million tons of the amount sold and used by creased 19% to $3.62 per ton from $3.04 per | 
producers in 1979, compared with 3.6 mil- ton in 1978. With few exceptions, average 
lion tons in 1978. values per ton for the principal end uses in 

U.S. consumption of volcanic cinder and 1979 were higher than those of 1978. 
scoria in 1979 decreased 9% in quantity but Pumice imported for consumption in 1979 
increased 14% in value compared with that decreased significantly (71%) in quantity 
of 1978. Road construction and mainte- from that in 1978, primarily owing to struc- 
nance, the major use of volcanic cinder and _ tural damage of loading and docking facili- 
scoria, accounted for 57% of the total out- ties on Yali Island, Greece, in late 1978 that 

put in 1979, compared with 60% in 1978. resulted in a year-long stoppage of pumice 
U.S. consumption (excluding imports) of shipments to the United States. | 

Table 1.—Salient pumice and volcanic cinder statistics 
(Thousand short tons and thousand dollars) 

ns en en CO 

United States: Sold and used by producers: 
Pumice and pumicite___§_$_______§___________ 790 906 1,178 1,208 1,173 

Value! 2 = Le $3,493 $3,830 $4,625 $4,836 $5,008 
Average value per ton. _§___________________ $4.42 $4.23 $3.93 $4.00 $4.27 

Volcanic cinder and scoria _____________________ 3,102 3,228 2,831 3,549 3,241 
Value? ______ = $7,710 $6,636 $7,340 $9,619 $10,953 
Average value per ton_____§_~§_§_§_§______________ $2.49 $2.06 $2.59 $2.71 $3.38 

Exports_____-___~-_______ ~~~ 1 1 2 ©2 €2 
Imports for consumption ____________~~_~_~___ 145 81 253 216 62 

World: Production, pumice and related volcanic materials __ __ 716,200 16,800 18,000 19,600 ©19,500 

*Estimate. Preliminary. "Revised. 
1Values f.o.b. mine and/or mill. 
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7 _ DOMESTIC PRODUCTION Oo 

U.S. output of pumice, pumicite, voleanic Production of volcanic cinder and scoria : 
cinder, and scoria decreased 7% in quantity decreased 9% in quantity but increased 

but increased 10% in value in 1979, com- 14% in value compared with that of 1978. 

pared with the record highs of 4.8 million Output of pumice and pumicite in 1979 

tons and $14.5 million established in 1978. decreased 3% in quantity from the record 

Domestic output came from 73 individuals, high of 1.2 million tons in 1978; however, | 

firms, and governmental agencies produc- value. of production increased 4%. to $5 

- ing from 306 operations in 11 States, com- million from the record high of $4.8 million a 

pared with 81 producers and 320 operations - set in 1978,.Production of all volcanic mate- 

in 13 States in 1978, and 92 producers and rials increased significantly in 1978 com- 

253 operations in 12 States in 1977. Califor- pared with 1977 totals. - 

nia led -all producing States in 1979 in . Of the total U.S. output (3.2 million tons) 

number of active: operations with 140, fol- - of volcanic cinder and scoria in 1979, oper- 

lowed by Oregon with 62 and Arizona with ations (primarily from US. Forest Service 

41. The combined quantity of pumice and pits) in Arizona, California, New Mexico, 

related volcanic materials produced in Ari-- and Oregon. accounted for 2.7 million tons 

zona, California, Nevada, and Oregon was ‘or 84%, compared with 3.2 million tons 

3.3 million tons, or 74% of the national total (91%) in 1978 and 2.4 million tons (86%) in 

compared with 3.6 million tons (75%) in 1977. _ 
1978 and 3.0 million tons (75%) in 1977. | : i | : 

| | Oe | CONSUMPTION AND USES Oo oo 

Apparent U.S. consumption (sold or used crete admixture and aggregate (the major 

plus imports minus exports) of pumice, end use) declined slightly from the quantity 

pumicite, volcanic cinder, and scoria totaled used in 1978; however, the quantities used 

4.5 million tons in 1979, a decrease of nearly in abrasives and in landscaping increased 

500,000 tons from that in 1978. ; . significantly in 1979. 

U.S. consumption of domestic production Of. the end uses shown in table 4 for 

by principal end use for pumice and pumi- volcanic cinder and scoria, only the quanti- 

cite (table 3) in 1979 declined 3% in quanti- ty used in concrete continued to increase in’ 

ty from that in 1978, but increased 4% in 1979 after increasing in 197 8. | 

value. Pumice and pumicite used for con- | — 

Table 2.—Pumice, pumicite, volcanic cinder, and scoria sold and used by producers in the 
United States, by State : 

| (Thousand short tons and thousand dollars) | 

| 1977 1978 1979 

. Quantity Value Quantity Value Quantity Value 

Arizona____________---__----------- 621 1;226 1,135 3,130 940 2,367 
California.________________---------- 636 3,838 831 3,458 800 3,973 
Hawaii _________________----------- 260 574 272 658 359 1,240 
Montana _____________~__--~-~-~-~=+-~---- 5 7 _— __ __ — 

Nevada ________________-_~--~-~--~----- 656 1,154 706 1,282 WwW WwW 

New Mexico _______________---------- 457 1,835 631 2,706 604 3,550 
Oklahoma ____________-_-------~----- 1 WwW 1 WwW on Ww 

Oregon __________________~---------- 1,083 2,429 915 2,016 781 1,644 
Utah___________________----------- Ww W 28 270 28 280 
Washington ___________-___--~-------- WwW WwW 50 63 —_ __ 

Wyoming ____________-__------------ —_ _- 7 Ww __ — 

Other States! ______________---------- 290 902 181 872 901 2,907 

Total. _________________---------- 4,009 11,965 4,757 14,455 4,414 15,961 
American Samoa _____________---~------- 1 10 4 24 2 15 
one 

W Withheld to avoid disclosing company proprietary data; included with “Other States.” 

ag nade. Idaho, Kansas (1978), Nevada (1979), Oklahoma (value only), Utah (1977), Washington (1977), and Wyoming 

value only).
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Figure 1.—Pumice and related volcanic materials sold and used by producers in the 
: oe _-  _ United States, by use. ee, . 

Table 3.—Pumice and pumicite sold and used by producers in the United States, by use 

. (Thousand short tons and thousand dollars) 

U ot - 1977 1978 1979 
se | pp PURO ses 

. Quantity Value Quantity Value Quantity Value 

Abrasives (includes cleaning and scouring com- | | 
. pounds)_____. —§ $$ ~~ 26 ==. T49 15 448°: 28 | 649 

Concrete admixture and concrete aggregate _____ _ 1,094, 2,612. ~—- 1,158 2,968 1,094  . 3,254 
Landscaping _________ ~~~ ~~ 27 590 ~ 10 484 25 196 
Other uses'_____-§__ _§_ 5 ee ~ 31 674 30 936 — 26 ~” 909 

Total._-_________~_______-~__ 1,178 4,625 1,208" 4,836 1,173 © 5,008 

MIncludes decorative building block, heat-or-cold insulating medium, pesticide carriers, soil conditioners, roofing 
granules, and miscellaneous industrial uses. | , - 

Table 4.—Volcanic cinder and scoria sold and used by producers in the United States, by 
use 

(Thousand short tons and thousand dollars) 
re yer 

: u 1977 1978 1979 
se RE, cena PENEINEESEEPUSSESASASSE 

. Quantity Value Quantity Value Quantity Value 
OL LL 

Concrete admixture and aggregate____________ . 565 1,875 726 2,289 744 3,066 
Landecaping - _-----------~-----~----- 293 1,263 352 3,253 184 2,538 
Railroad ballast _..-_-__§_§_§__~§2~9_~ ~~ 94 192 199 405 193 -- 400 
Road construction (includes ice control and mainte- 

nance) _____________~_ 1,722 2,990 2,139 3,176 1,848 3,831 
Other uses?___ 2 5 ee 157 1,020 133 496 272 1,118 eh tO 

Total. ___-________~__ Le 2,831 7,340 3,549 9,619 3,241 10,953 
SESE 

‘Includes absorbents, asphalt mix, roofing granules, and miscellaneous uses.
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| | | PRICES | 

Quoted prices for pumice and pumicite in cite sold and used by producers in 1979 was 
the American Paint and Coatings Journal $4.27 per ton, an increase of 7% over the 

remained unchanged from the yearend 1977 1978 value, and 9% over the 1977 value. 

prices. Prices quoted for pumice (domestic Higher values per ton for volcanic cinder 
and foreign sources) in Chemical and Mar- and scoria were also reported in 1979; they 
keting Reporter were changed twice in 1978 were 25% more than the 1978 value and 
and were as follows at yearend 1979: Domes- 30% more than the 1977 value. The weight- 
tic grades, bagged, in 1-ton lots, fine, 4F-0, ed average value for pumice and related 
$205 per ton; medium, 0-1/2 - 1-1/2, $225 per volcanic materials sold and used in 1979 

| ton; and coarse, 2-extra coarse, $205 per ton. was $3.62 per ton, compared with $3.04 per 
Quoted prices at yearend 1979 on imported ton in 1978 and $2.98 per ton in 1977. With 
(Italian) pumice, bagged in 1-ton lots, f.o.b. few exceptions, average values per ton for 
East Coast, follow: fines, $200 per ton; the principal end uses of pumice, pumicite, 
medium, $285 per ton; and coarse, $250 per volcanic cinder, and scoria in 1979 were 
ton. higher than the 1978 and 1977 values 

The average value for pumice and pumi- (tables 3 and 4). 

: | FOREIGN TRADE | 

Imports of pumice, which had declined facilities on the island of Yali, near Nisyros, 
15% in quantity in 1978 from the 1977 total Greece, in October 1978 closed down pumice 
of 253,000 tons, further declined in 1979 to loading operations for nearly a year. Ship- 
62,000 tons, or 71% less than that imported ments of pumice (totaling 51,600 tons) to the 
-in 1978. Receipts from Greece, by far the United States from Yali Island were re- 
largest supplier of U.S. imports in 1978, sumed in October 1979. 
decreased significantly in 1979. Italy (51%) The quantity of pumice exported by the 
and Greece (49%) supplied all but 47 tons of United States was estimated to be 2,000 
the total quantity imported in 1979. tons in 1979. In 1978, exports of pumice 

Several factors primarily accounted for were combined with natural corundum and 
the unusual decrease in pumice imports emery. | 
from Greece. Bad weather conditions and —__ 
extensive damage to loading and docking 1Industry economist, Section of Nonmetallic Minerals. 

Table 5.—U.S. imports of pumice for consumption, by class and country 

Crude or Wholly or partly manufacture Manu- 
unmanufactured manufactured of concrete masonry factured, 

Country _— ____Products nspe 
Quantity Value Quantity Value Quantity Value (thou- 
(short (thou- (short (thou- (short (thou- sands) 
tons) sands) tons) sands) tons) sands) 

1977: 7 
Germany, Federal 

Republic of ___ _______ 1 (7) (7) $1 __ __ $18 
Greece_____________ 938 $7 __ —_ 215,453 $783 1 
Italy $e 5,352 197 964 79 30,755 7128 T79 
Other?_-__§_________ —_ __ __ _- __ __ 34 

Total _...________ 6,291 7204 964 ™g0 246,208 "911 132 

1978: 
Canada ____________ __ __ 15 J 30 () __ 
Colombia ___________ 1 (7) __ — __ _- _- 
Germany, Federal 
Republic of ___ ______ _- __ (7) 1 __ _. 7 
Greece_____________ 1,028 9 __ __ 198,173 746 _- 
Italy _.-_._§__________ 2,386 102 936 86 13,492 70 28 
Norway ___________~_ 3 1 _- — _— _- _- 
Other? _-_§_-_____ __ __ a _- __ __ 37 

Total _.__________ 3,418 112 951 88 211,695 816 72 

See footnotes at end of table.
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Table 5.—U.S. imports of pumice for consumption, by class and country —Continued | 

, Used in the 
Crude or Wholly or partly manufacture Manu- 

unmanufactured manufactured of concrete masonry factured, 
n.s.p.f. Country . products ¥ ais e 

Quantity Value Quantity Value Quantity Value (thou- 
(short (thou- (short (thou- (short (thou- sands) 
tons) sands) tons) sands) tons) sands) 

1979: 
France___________~~ —_ __ 2 (7) __- _- 1 
Germany, Federal 
Republic of ________- a _ (4) 1 —_ __ 9 

Greece____~___.---_~ 11 5 —_ _— 25,288 112 — 
Italy _..-__________. ‘3,557 158 867 82 31,943 162 62 
Japan ______~~-~~___ _— _— _- _— 45 1 4 
Other*____-_-§_-______ _- — _- _- __ __ 47 

Total ___________- 3,568 163 869 83 57,276 275 123 

"Revised. 
1Less than 1/2 unit. . 
2Austria, Canada, Japan, Mexico, Switzerland, and the United Kingdom. 
3Austria, Mainland China, Japan, the Republic of Korea, Mexico, the Netherlands, and the United Kingdom. 
“Austria, Canada, Mainland China, Hong Kong, Mexico, Taiwan, and the United Kingdom. 

Source: U.S. Customs. 

Table 6.—Pumice and related volcanic materials: World production, by country 

(Thousand short tons) 

Country’ _ 1976 1977 1978P 1979° 

Argentina?___§_$______________ ~~~ 63 72 77 80 
Austria:Pozzolan ___—__-~_--------------------~-~------- 13 10 10 10 
Cape Verde Islands: Pozzolan® ___§_§_/_»~§_~»$~»_~§_~__~ > 5 5 eee 17 17 NA NA 
Chile: Pozzolan ___§_§__/_§_/_-_____~ ~~ ee 109 175 201 200 
Costa Rica® _~__ 2 Le 1 1 20 2 

Dominica: Pumice and volcanic ash® __§_§_____________________ 120 120 120 120 
Egypt® _.-_____________________-___-- ee (3) (3) (3) (3) 
France: Pozzolan and lapilli ~.._~._-_.§.§$_-._-.__._______i_____- ™703 774 648 - 650 
Germany, Federal Republic of: 

Pumice (marketable). ___§_______..____________ 72,422 1,928 2,301 2,300 
Pozzolan ________~~~__~~-_-~-~~__ et 110 131 192 200 

Greece: 
Pumice _______________-___~ ee 441 626 827 900 
Pozzolan ____ _§_____--_~_~ ~~ Le 1,081 1,385 1,565 1,600 

Guadeloupe: Pozzolan ___________ ~~~ ee LL ©9220 209 ©2920 220 
Guatemala: 

Pumice ________~__.~~__-____-_~ ee NA NA 22 22 
Volcanic ash. __ ~~ -§ -§ 26 29 39 40 

Iceland _._-_________~_~_~~~__ eee 49 8 9 10 
Italy: 

Pumice and pumiceous lapilli®___.§_»_»$_>»_~»_»_~ 2 5 2 5 5 ee eee 820 820 860 860 
Pozzolan®_____§________. ~~ 6,200 6,300 6,400 6,500 

Martinique: Pumice ___________~_____~-_-____~__------ £90 316 ©310 310 
New Zealand _________-~_~_ ~~~ ____ eee 55 31 44 44 
Spain _-§_ > Le 133 1,027 £990 1,000 . 
United States (sold or used by producers): 

Pumice and pumicite_______________----------------- 906 1,178 1,208 61,173 
Volcanic cinder (including scoria)?’ _______________~________ 3,275 2,832 3,553 63 243 

Total® _ ~§_-_-§ > 5 ee eee Le ™16,800 18,000 19,600 19,500 

*Estimate. Preliminary. ‘Revised. NA Not available. 
1Pumice and related volcanic materials are also produced in a number of other countries, including (but not limited to) 

Iran, Japan, Mexico, Turkey, and the U.S.S.R., but output is not reported quantitatively and available information is 
inadequate for the formulation of reliable estimates of output levels. 

2Unspecified volcanic materials produced mainly for use in construction products. 
3Less than 1/2 unit.. 
“Exports. 
‘Includes Canary Islands. 
®Reported figure. 
7Includes American Samoa. . 
5Detail does not add to total because of independent rounding.
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Rare-Earth Minerals and 

: By Christine M. Moore! oe 

Domestic production of rare-earth oxide ate product in the processing of monazite, 
(REO) contained in bastnasite and monazite totaled 505 tons at yearend 1979. Govern- 
increased sharply in 1979, due primarily to ment stocks of yttrium oxide remained 
the sizeable increase in bastndsite produc- unchanged at 237 pounds. | 
tion. Molycorp, Inc., and W. R. Grace & Co. The Tokyo Round of negotiations was 
were the principal processors of rare earths’ completed in 1979, resulting in new tariff 
in 1978 and 1979. Petroleum catalysts and agreements between the developed nations 
metallurgical applications were the major of the world. The agreements, which affect- 
end uses both years. | ed rare-earth tariffs, placed most nations on 

Legislation and Government Pro- a most-favored-nation status with generally | 
grams.—Shipments of rare earths from the lower rates to be phased in, or staged, over 
U.S. General Services Administration to- an 8-year period beginning Jan. 1, 1980. The 
taled 2,973 short tons REO in 1978 and 1,226 new rare-earth tariff schedule is shown in 
short tons REO in 1979. Stocks of REO | table 1. | 
contained in sodium sulfate, an intermedi- | 7 

Table 1.—U.S. import duties | | | 

Tariff Article Most favored nation (MFN) . Non-MFN 
classification Jan.1,1980 . Jan. 1, 1987 Jan. 1, 1980 $e me a OT an 1, 1980 

601.12, 601.45 Ore and concentrate____________ Free Free ; Free. 418.40, 418.42, Cerium chloride, oxide, compounds _ _ _ 14% ad valorem 1.2% ad 35% ad 418.44 valorem valorem. 423.0038 ____ Rare-earth oxides except cerium oxide _ 4.8% ad 3.7% ad 25% ad 
valorem valorem valorem. 

632.38 _____ Rare-earth metals (including scandium 48% ad 3.7% ad 25% ad 
and yttrium) valorem valorem valorem. 632.78 __ _ _ Alloys wholly or almost wholly of rare- 47 cents per 32 cents per $2 per pound. 
earth metals (mischmetal) pound pound 

632.79 __ _ _ Other alloys wholly or almost wholly of 46 cents per 20 cents per $2 per pound 
rare-earth metals pound plus pound plus plus 25% ad 

5.6% ad 2.4% ad valorem. 
valorem valorem 

755.385 __ Ferrocerium and other pyrophoric 46 cents per 22 cents per $2 per pound alloys pound plus pound plus plus 25% ad 
5.6% ad 2.6% ad valorem. 
valorem valorem Sanne 

735
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' DOMESTIC PRODUCTION : 

~ Concentrate.—Domestic production of for startup in 1981, will process monazite. 

~ REO in bastnasite and monazite in 1979 W. R. Grace & Co. consolidated its indus- 

increased 15% from the 1978 level. Produc- trial catalyst and rare-earth manufacturing 

tion of REO in bastnisite and monazite in and marketing activities in 1978 under one 

1978 was slightly below the 1977 level. firm known as Davison Specialty Chemical | 

Bastndsite continued to be the major domes- Co. 

tic source of rare earths; the remainder, less During 1978 and 1979, Molycorp and W.R. 

than 10%, was produced from monazite. - Grace were the principal producers and 

Molycorp, Inc., produced bastnasite con- processors of rare-earth compounds. Pro- 

centrate at its Mountain Pass, Calif., facili- duction and shipments of both mixed and 

ty. According to the annual report of the purified rare-earth compounds in 1978 in- 

Union Oil Co. of California, the parent firm creased over the 1977 level, with the largest 

of Molycorp, production of REO contained increase reported for production of purified | 

in bastnasite concentrate totaled 15,595 rare-earth compounds. Production of high- 

short tons REO in 1978 and 18,205 tons REO purity rare-earth metals decreased 6% dur- 

in 1979. ing 1978, and returned to the 1977 level in 

Titanium Enterprises, jointly owned by 1979. | 

American Cyanamid Co. and Union Camp Producers of high-purity oxides and com- 

Corp., ceased dredging operations for tita- pounds during 1978 and 1979 were Moly- 

nium minerals, including monazite, at its corp; W.R. Grace, Chattanooga, Tenn.; Re- 

Green Cove Springs, Fla., facility during search Chemicals Div. of Nucor Corp., Phoe- 

: 1979. The company reprocessed tailings nix, Ariz.; Reactive Metals and Alloys Corp. 

from earlier dredging operations to extract (REMACOR), West Pittsburg, Pa. and 

monazite, zircon, and staurolite throughout Transelco Div. of Ferro Corp., Penn Yan, 

1978 and 1979. Output of monazite in 1979 N.Y. | 

remained at the 1978 level. | Mischmetal production increased in 1978 

Humphreys Mining Co. recovered mona- and again in 1979. REMACOR and Ronson 

zite from heavy-mineral concentrates until Metals Corp., Newark, N.J., produced 

the last quarter of 1979 when its orebody mischmetal both years. - 

near Hilliard, Fla., was depleted. Production of rare-earth silicide by Foote 

Compounds and Metals.—Molycorp Mineral Co., Exton, Pa.; Molycorp; and 

announced plans to add six solvent-ex- REMACOR nearly tripled in 1978, com- 

traction units at its Mountain Pass, Calif., pared with the 1977 level, to meet rising 

facility. The new units, scheduled to begin demand in metallurgical applicatons. In 

production in 1981, would increase the sepa- addition, American Metallurgical Products 

ration capabilities for samarium, cerium, Co. announced plans to produce 3 to 5 

lanthanum, neodymium, and praseodymi- million pounds per year of rare-earth sili- 

um. Molycorp also planned modifications at cide at a new $1 million plant at Springdale, 

its York, Pa. facility that would increase the Pa. 

company’s production capacity for high- Molycorp and Research Chemicals were 

purity compounds. the major processors of yttrium oxide. Re- 

Rhéne-Poulenc Inc. of France announced search Chemicals also produced high-purity 

plans to build a rare-earth separation facili- rare-earth metals during the year. 

ty in Freeport, Tex. The facility, scheduled 

CONSUMPTION AND USES 

Domestic rare-earth processors consumed 11,000 tons contained REO. Consumption 

an estimated 17,000 tons of REO contained and shipment data for 1979 were not avail- 

in raw materials in 1978, reflecting an 11% _ able. 

increase from the 15,300 tons consumed in The approximate distribution of rare 

1977. Bastnadsite consumption increased 7%, earths and yttrium by end use in 197 8, 

and monazite consumption increased 10%. based on information supplied by primary 

Shipments of rare-earth and yttrium prod- processors and certain consumers, was as 

ucts from primary processing plants to do- follows; petroleum cracking catalysts, 41%; 

mestic end-use consumers were about metallurgical uses (including nodular iron
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_ and steel, other alloys, and mischmetal), tion of rare earths for this end use has 
35%; ceramics and glass, 19%; and miscella- increased dramatically in recent years. Pro- 
neous (including electrical, arc carbons, and duction of mischmetal and rare-earth sili- 
research), 5%. - cide was increased to meet the demand, and 
Consumption of high-purity rare-earth imports of these materials supplemented 

oxides and chemicals increased during 1979, the domestic supply. | 
due to growing use of the rare earths in Metallurgical applications of rare earths 
several recently developed appplications. include additives in iron and steel -produc- 
The use of rare earths as phosphor materi- tion, additives for magnesium castings, and 
als in X-ray equipment and color television alloying agents in high-strength low-alloy 
tubes as well as lighting equipment contin- _ steel, and in permanent magnets. 
ued to grow. Bubble memories, which use An estimated 165 short tons of samarium 
small amounts of gadolinium, began to be oxide were consumed in the production of : 
used on a commercial scale. High-purity rare-earth cobalt permanent magnets dur- 
lanthanum oxide was used in optical fibers. ing 1978.2 Use of this kind of magnet in 
Consumption of cerium continued to grow earrings and necklace clasps accounted for 

for use in glass and ceramic applications as most of the sharp increase from approxi- 
well as metallurgical applications and, by mately 55 tons of samarium oxide consumed 
yearend 1979, the supply of cerium was in 1977. Samarium-cobalt permanent mag- 
tight. nets were also used in traveling wave tubes, | 

Rare earths were used in several forms alternators and generators, line printers, 
for metallurgical applications. Consump- and various missile applications. 

STOCKS . So 

Stocks of rare earths in all forms, held by earth compounds nearly doubled over the 2- 
14 producing, processing, or consuming year period, and stocks of purified rare- 
companies, increased 14% during 1978, and earth compounds more than doubled in the | 
by an additional 25% in 1979. same period. Stocks of mischmetal and oth- 

In 1978 and 1979, bastnasite concentrate er alloys decreased: more than 10% in 1979 
stocks held by the principal producer and after a sharp increase in 1978. Rare-earth 
four other processors, decreased. Yearend _ silicide inventories to yearend 1978 decreas- 
inventories of monazite increased markedly ed 22% from the yearend 1977 level and 
during both years. Stocks of mixed rare- then more than doubled during 1979. st 

PRICES | 

The average declared value of imported pound of contained REO at yearend 1979. : 
, monazite increased during 1978 to $209 per The price of cerium concentrate quoted by 

short ton and again in 1979 to $242 per American Metal Market remained at the 
short ton. The price per short ton of Austra- yearend 1978 level of $1.15 per pound dur- 
lian monazite (minimum 60% REO includ- ing 1979. The price of lanthanum concen- 
ing ThO.), as quoted in Metal Bulletin trate increased from 85 cents per pound at 
(London), increased from A$223 to A$268 yearend 1978 to 90 cents per pound at 
($206 to $248) per ton at yearend 1978 to yearend 1979. Mischmetal prices, as quoted 
A$313 to A$357 ($282 to $322) per ton by by American Metal Market, increased from 
yearend 1979. Quoted prices for Malaysian $3.95 per pound at yearend 1977 to $4.20 per 
xenotime, an yttrium-rich rare-earth miner- pound during 1978, where the price level 
al, remained at $2 to $3 per pound, c.icf. remained during 1979. 

Prices of unleached, leached, and calcined Chemical Div. of Rhéne-Poulenc Inc., | 
bastnasite containing 60%, 70%, and 85% Monmouth Junction, N.J., quoted REO 
REO increased from §.71, $.76, and $.86 per prices per kilogram (2.2046 pounds) f.o.b., 
pound of contained REO, respectively, at New Brunswick, N.J., as follows at yearend 
yearend 1978 to $.85, $.90, and $1.05 per 1979:
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Percent Quantity ; _ Element Oxide? — Metal? 

| Product (oxide) purity (kilograms) Price —— .00o0—7—— 

Cerium ________-~-------- $18 $108 

Europium_ —_ — 99.99 ~ — 25 $1,500.00 Dysprosium__—-———--------~-- 100 270 

Gadolinium_ _— 99.99 . 50 102.50 Erbium __-----~---------- 120 450 

Lanthanum _— 99.9 1,000 - 990 £xEuropium___~_—-—-------- 1,650 6,500 - 

Neodymium __— 95 500 5.95  Gadolinium_-—-------—------ 120 430 

Praseodymium_ 96 500 32995 Holmium _____~~—_~------ 375 1,100 

Samarium __-_. 96 500 38.75 Lanthanum_------—-------- 17 — 108 

Terbium ____— 99.9 — 50  . 985.00 Lutetium __-~------~----~-- 4,200 36,600 

Yttrium _—_ ~~ 99.99: 50 95.00 Neodymium ___~-_-~------ | 65 250 

oo Praseodymium__——_--------- 110 290 

Samarium ________—___~--- 110 ~—. 280 

- , ; , Terbium___________-____- 825. 2,000 
| Nominal prices for various rare-earth Thulium --------~------- 2,650 33,500 

| materials were also quoted by Research Ytterbium -~------------- 180 - 720 
. . . Yttrium_______.-_------- WA 320 

Chemicals in dollars per kilogram at year- © ————————__________________ 

end 1979 as follows: . 1Minimum 99.9% purity, 1 to 20 kilograms. Ce 

2Ingot form, 1 to 5 kilograms. me : 

. | 3Per 500 grams. . 

, oe | FOREIGN TRADE | 

Exports of ferrocerium and other pyro- 1979. | oO | 

phoric alloys containing rare earths totaled’ Imports for consumption of rare earths, 

38,056 pounds in 1978. Major destinations shown in Table 3, continued to increase, 

were Canada (30%), Mexico (22%), and with a marked increase in the quantity 

Venezuela (12%). In 1979, exports more received from France in 1978 and 1979. 

than doubled, totaling 84,100 pounds. The Monazite imports during 1979 included 3 

Republic of Korea received 63% of the tons from the Republic of South Africa, the 

shipments. In 1978, 545 tons of monazite first reported receipt from that country 

valued at $87,500 were exported to France. since 1966. _ oe 

No. exports of monazite were reported in | 

Table 2.—U.S. imports for consumption of monazite | 

1975 1976 - 1977 1978 1979 

Country Quan- Value | Quan- Value Qua ne Value Quan- Value Qu ty ~ Value 

. (sh Ot ~ (thou- (sh } rt (thou- (sh } rt (thou- (sh Ot (thou- (sh i rt ~ (thou-. 

tons) sands) tons) sands) tons) sands) tons) sands) tons) sands) 

a 

Australia _____ __ __ __ __ 8,149 $491 5,582 $1,154 ~~ «6,268 = $1,501 
Malaysia ___—~— 2,462 $508 2,103 $431 2,331 409 1,276 255 618 161 

South Africa, 
Republic of _ _ _ _— _- _— _— _— — __ __ 3 2 

Thailand _____ 103 24 __ —_ _— _- 846 193 42 13 

Total______ 2,565 532 2,103 431 5,480 900 7,654 1,602 6,931 1,677 

REO content® __ 1,411 XX 1,157 XX 3,014 XX 4,209 XX 3,812 XX 
ee 

*Estimate. XX Not applicable.



RARE-EARTH MINERALS AND METALS 7139 

| | Table 3.—U.S. imports for consumption of rare-earths, by country. 

1977 a 1978 1979 

Quantity Value Quantity Value Quantity Value 
(pounds) (dollars) (pounds) (dollars) (pounds) (dollars) 

Cerium oxide: . a _s. 
_ Austria. __ — So a 220 $1,002 
Belgium ___________~_______ oe _- _- _- 2,205 14,150 
France ____.~ ~~~ _____ Le 2,425 $9,486 6,920 $40,068 5,840 40,519 
Germany, Federal Republic of ___ ______ _— _- —_ _- 10 1,624 
Japan.______~ ee __ 150 - 809 a _- 
Switzerland ___.________________ 14 659 __ — 98 4,769 

- United Kingdom ____~___§__________ 2 300 -- _- 5,295 53,788 . — OOOO ee 
Total _-____-_____~__________ 2,441 10,445 7,070 _ 40,377 18,668 115,852: 

—$—$—$$ $$$ 
Rare-earth oxide, excluding cerium oxide: _ , 

Belgium ___~_~______-~~__~_______ NA NA _- -— - + 2,205 - 49,492 
Brazil________.~____~___________ . NA NA _- -- 110 880 
Canada__________.~_~_~__ NA NA 37,991 287 _ _— 
France ________-~--~~-~___~_______ NA NA 193,996 2,095,182 535,230 1,660,675 
Germany, Federal Republic of .__.______ NA NA 64,310 887,775 136,729 3,276,152 
Japan__________~~_~~__ NA NA _- -- 44,028 1,298,004 
Malaysia_____.~_______~_________ NA | NA _- _- 35,274 152,232 
Norway __~____~-~~-~~_~_________ NA NA 2,428 75,909 8,479 282,976 
Switzerland ____________________ NA NA 663 102,000 _- _— 
U.SS.R__~_-_ NA NA 73,672 3,829,576 _ 85,696 2,417,062 
United Kingdom _________________ NA _ NA ~—_—— 365 15,285 — 330 ~ 15,996 

Total _-_________ 2 NA NA 378,425 —_—6,505,964 848,081 . 15,153,469 ee NE ORO MOL 29,200,407 
————aaQQuquqQuQ]]]]——_———&vKV—KX——__{_Z_ 

Rare-earth metals (alloys): Fe Be : a 
Austria-___ = $= 220,488 639,470 66,339 213,287 __ __ 
Brazil___§__ = ~§ 5 5 eee 149,389 358,846 312,646 805,030 44,092 159,070 
France _________§_~__~_=__~____ oo _- - 110 346 1,212 14,331 . 
Germany, Federal Republic of __.______ 55,228 230,726 — 102,694 392,091 352. =. 2,728 
Italy _-_____~2~__ _- — 200,868 620,160 oe _~ 
Japan_______ 22-0245 189,118 92,593 242,746 22,046 63,626 
USSR. ._.2 2222227227277 77777 3,303 27,018 | __. _— oe _~ 
United Kingdom _______2_________ _- _— 45,294 116,005 77,162 337,407 

Total _-_-_________ 498,653 1,445,173 820,544 2,389,665 144,864 577,162 ee See eee Ee ——————— 
Rare-earth metals, including scandium 

and yttrium: . Be 
France _______ ~~~ a -— 8,045 41,061 4,079 52,129 
USS.R_-_- = 55 1,875 9,470 192,413 4,412 104,592 - 
United Kingdom _________________ 86 9,933 114 26,958 483 29,277 

Total _-______________ 91 11,808 12,629 260,432. 8,974. 185,998 
Other rare-earth metals: 

Germany, Federal Republic of _________ 1,147 - 23,508 70 4,137 1 261 ——— 
—————aaaoaaaaooooooooooooooooooEoEoooo 

Ferrocerium and other pyrophoric alloys: 
Austria_____§ ~~~ _- _- 613 4,868 414 3,821 Belgium ______________________ _- —_ 220 2,500 _— _- 
Brazil___-_____~_~_____ ~~~ 1,842 5,574 5,040 16,934 417 750 
France _____~____~_~_~_______ 40,304 233,806 73,060. 380,803 92,123 | 518,935 
Germany, Federal Republic of _________ 659 2,592 _. —_ 74 1,663 
Hong Kong ____________________ 179 332 1,681 1,653 _- — 
Italy _-- ~~ -- _- 7,518 39,954 _- —_ 
Japan_______ 750 3,605 41,047 186,769 29,000 143,810 
Switzerland ____________________ 750 8,382 8 648 4 352 United Kingdom _._______________ | 1,392 8,146 895 7,255 1,186 10,281 NOE 

Total _--_____~_______ 45,876 262,437 130,082 641,384 123,218 679,612 es eee 
NA Not available.
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WORLD REVIEW 

_ World production of monazite increased care-and-maintenance basis. 

| for the fourth consecutive year, due to rapid A summary of rare-earth occurrences in 

expansion of Australian production. Canada was issued.® | 

Bastnasite production also increased in China, Mainland.—Inoue Japax Research 

1979. Those countries with processing capa- Inc. concluded an agreement with the Gov- 

bility for various rare-earth products in- ernment of China to undertake joint re- 

cluded Austria, France, the Federal Repub- search and development of rare-earth tech- 
te or oer sad) , Japan, the U.S.S.R., and the nology, including ore analysis, ore dressing, 

| nited Kingeom. and product applicaton. 

Australia.—According _ to the Mineral Two rare earth treatment facilities were 

Sands Producers Association Ltd., mona- reportedly under consideration by the Gov- 
zite production in short tons was as follows: ernment of China—one at Baotou to pro- 

| duce 5,500 tons per year of concentrate and 

State 1977 1978 1979. ~a second, at an unannounced location, to 

New South Wales 327 372  —«:1,861 produce 1,100 tons per year. | 
Queensland _________ 683 - Mitsui Metal Mining Co. and Mitsui & Co. 

Western Australia — — ___ 8,636 16,147 16,162 sent teams to China to investigate a possible 

Total __________ 9646 16519 18,023 joint project involving development of rare- 

— __ earth processing based on the Poyun iron 

Associated Minerals Consolidated Ltd. Oe eee he Orissa Sand Complex Pro- 

and Consolidated Rutile Ltd., agr eed to ject, a venture of Indian Rare Earths Ltd. 

: join tly mune and process zircon, rutile, mon- was established to begin work on mineral 
azite, and other heavy minerals located . weye 

sands separation facilities near Chatrapur, 
along a common lease boundry on North Ori Th j id d 

Stradbroke Island, Queensland. Jennings rissa. ine complex would produce mona- 

Industries announced plans to sell its leases zite, synthetic rutile, zircon, and sillima- 

on monazite-bearing lands near Eneabba to nite. we a : 

Consolidated Goldfields of Australia. The Japan.—Sumitimo Metal Mining began 

company’s processing facilities and equip- production of samarium-cobalt magnet al- 

ment at Eneabba and Geraldton were to be loys at Kunitimo, Hokkaido. The company 

sold to Associated Minerals Consolidated, a Plans to double the capacity of the 44-short- 

subsidiary of Consolidated Goldfields of ton-per-year plant by 1980. Production of 
Australia. samarium-cobalt magnets in Japan was 20 

Western Titanium Ltd., a subsidiary of short tons in 1976, 45 tons in 1977, and was 

Associated Minerals Consolidated, an- estimated at 66 tons in 1978. : 

nounced plans to increase rutile production Kenya.—The Government of Kenya ap- 

at its Eneabba heavy minerals separation proved the assignment of the right to devel- 

facility. The company produced monazite op a rare-earth deposit at Mrima Hill to 

concentrates at the plant. Rhéne-Poulenc Inc. 

EI. du Pont de Nemours & Co., Inc., Malaysia.—A Japanese group reportedly 

became the major shareholder in Allied pegan studies of rare-earth resources in 
Eneabba Pty. Ltd., a major monazite pro- Malaysia. | 

ducer, by increasing its equity to 58.5%. The Norway.—Mitsubishi Chemical Indus- 

remaining 41.5% equity was held by public tries Ltd. and Megon A/S formed MCI- 

Sa A group of 10 banks headed Megon to Process Malaysian xenotim © con- 

by Chemical Bank of New York loaned Centrate to high-purity yttrium oxide at a 
Government-owned Mineracéo Vale do facility in Kjeller, Norway. 
Paranaiba $30 million to investigate a car- Sri Lanka.—In 1978, Ceylon Mineral 

bonatite complex at Tapira, Minas Gerais. Sands Corporation reportedly began stock- 

The company’s initial plans were to develop piling approximately 300 long tons per year 

processing facilities for phosphate. Associ- of crude monazite that resulted from proc- 
ated minerals that may be processed in- ©SS!N heavy mineral sands for ilmenite, 

clude anatase, columbium, and rare-earth rutile, and zircon. 

ores. United Kingdom.—Steetly Chemicals 

Canada.—Denison Mines Ltd. ceased pro- Ltd. began production of various rare-earth 

duction of yttrium concentrates from urani- oxides, chlorides, and hydrates from im- 

um tailings at its Elliot Lake, Ontario, ported monazite at Widnes. The facility 

facilities due to high production costs. The reportedly has a rated capacity of 1,650 tons 

facilities were scheduled to remain on a_ per year REO.
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Table 4.—Monazite concentrates: World production, by country 
| (Short tons) 

Country? 1976 1977 1978P =: 1979® 

Australia_ $$ $5 5 eee 5,853 . 9,377 14,864 17,000 | Brazil____________________ ie 1,775 2,691 °2,700 2,700 India®________--__-_----- eee eee------_-_ = 380033014. 835,607 ~—Ss8.100 
Korea, Republic of______§_______-______ 10 10 10 10 
Malaysia? _________________ 2,071 2,179 1,392 2,200 
Nigeria® _-___________________ . 20 20 20 2 SriLanka ____—___-- $e 1 &5 220 220 
Thailand ________~_~______ _- __ 845 . 800 | United States __________________ Le Ww WwW WwW WwW Zaire _____-_ 265 106 85 85 

_ Total____---~-~----~_-_----~ ~~~ - ee --------__ 18,295 17,402 ~—28,748 26,115 

*Estimate. Preliminary. Revised. W Withheld to avoid disclosing company proprietary data. 
1In addition to the countries listed, Indonesia and North Korea may produce monazite, but output, if any, is not eported quantitatively, and available general information is inadequate for formulation of reliable estimates of output 

2Exports. | 

TECHNOLOGY 7 

General Motors investigated a new meth- of LiF-GdF, and LiF-BaF.-GdF, as electio- 
od of fabricating thin curved rare-earth lytes for electrorefining gadolinium. The 
cobalt magnets.‘ The process involves two effects of electrolyte composition and puri- 
steps to compact rare-earth cobalt powder ty, temperature, and current density on the 
to precise final shape, including a means of _ purity of the final product were studied. — 
gently restraining the pressed part to allow A review of fused-salt electrowinning of 
it to shrink during sintering to its final individual rare-earth metals-yttrium metal, 
density of 96% of its theoretical density. and mischmetal-from their respective chlo- 
The process would reportedly lower manu- rides and oxides was published. The article 
facturing costs by eliminating the need for - included a review of preparation of alloys of | 
diamond grinding, and reducing material yttrium and rare-earth metals by fused-salt 
waste and the potential for magnetic break- electrolysis and electrorefining of yttrium 
age. The magnet used in the investigation metal.® | 
was made of 75% samarium and 25% The effects of rare earths on the structure 
mischmetal in a 1:5 rare-earth to cobalt and properties of cast irons were reviewed.? | 
ratio. . Silicon nitride for high-temperature engi- 

A chemical engine using a lanthanum- neering applications was studied by several 
nickel alloy powder was investigated to groups. Two studies reported using yttria as 
recycle heat from low-temperature industri- an additive to improve high-temperature 
al process fluids and gases.» When the properties of silicon nitride.!° The effects of 
powder is heated, the lanthanum-nickel impurties (Al, Fe, and Ca) in hot-pressing of 
emits hydrogen at sufficient pressure to yttria-doped silicon nitride were discussed.2 | 
operate a piston in a cylinder. The new The densification and phase transformation 
development enables the use of heat of less behavior of yttria-doped silicon nitride were 

| than 100°C. studied by comparing its behavior with that 
The U.S. National Aeronautics and Space of magnesium oxide (MgO)-doped and lithia- 

Administration elected to study processing doped silicon nitride.’? 
of neodymium*?-doped laser glass as one of A report on current research concerning 
the 14 programs in its materials-processing rare earths in the U.S.S.R. was published.‘ 
programs aboard the space shuttle trans- Included in the report were industrial and 
port. The anticipated suppression of crys- military uses of rare earths as well as 
tallization by containerless processing could descriptions of ongoing research for the use 
be used to extend the glass-forming region, of rare earths in laser systems, electronic 
which presumably would result in the abili- applications, magnetohydrodynamic power 
ty to produce a laser glass with anenhanced __ generation, refractory applications, and cat- 
lasing-line cross section. alysts. 
An alternative to purification of gadolin- Researchers at Oak Ridge National Labo- 

lum metal by distillation was investi- ratory developed a cyclic process using ceric 
gated.” The study involved the evaluation oxide to generate hydrogen from water or
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: ‘OX 4Jandeska, W. F. Fabricating Rare Earth-Cobalt Mag- 

carbon monoxide from carbon dioxide at Thin, Arc Segments for Lightweight DC Motors. 
temperatures within the range of present Proc, Internat. Workshop on Rare Barth Cobalt Magnets 

: 14 an eir Applications. olla, Calif., June 27-30, , 
solar-thermal technology. Bp 450-464. ° 

The Bureau of Mines began studies to 5Furukawa, T. Japan Testing Heat-Recycling Chemical 
increase rare-earth recovery from bast- Engine. Am. Metal Market, v. 86, No. 30, Feb. 13, 1978, p. 

nasite as well as to cut energy consumption “Weinberg, M. Glass Processing in, Space. The Glass a 
. . “Aa. ndustry, v. 59, No. 3, Marc , pp. 22-28. 

in the flotation process. A patent applica- — ‘Willing, G., and K. A. Gschneidner, Jr. Fused Salt 

tion was filed for a rare-earth-metal cobalt —Electrorefining of Gadolinium: An Evaluaton of Three 

magnet containing copper and magnesium Electrolytes. J. Less-Common Metals, v. 60, 1978, pp. 221- 

‘developed by the Bureau. The magnet does *Morrice, E,, and M. M. Wong _Fused-Salt Electrowin- 
; i i ning and Electrorefining o re-Earth and Yttrium Met- 

not contain samarium as an essential i? 4finerals Sci. Eng., v 11, No. 3, duly 1979, pp. 125-136. 
component. > ®Lalich, M. J. Effects of Rare Earths on Structure @ and 

i j - roperties of Cast Iron. Foundry Management echnol., Results of research involving the produc + tb6 No 3, March 1978, pp. 114-129, he 

tion, characteristics, and use of rare-earth ai Clatke, D. R,, and G. Thomas, Microstructure of Y20s 
i ; tou - ux ot-Pressed Silicon Nitride. J. . Ceram. .» V. 

cobalt intermetallic compounds and perma- ¢1"No. 3-4, March-April 1978, pp. 114118 
nent magnets were summarized at the ———Tsuge, A., and K. Nashida. High Strength Hot- 
‘hi ion Pressed SisN4 With Concurrent Y203 and Al-Os3 Additions. 

Third and ae - . ternational Worksnops Ceram. Bull. v. 57, No. 4, April 1978, pp. 424-426. 
on Rare-Eart -Loba t ermanent ag- 11Greskovich, C., and C. O’Clair. Effect of Impurities on. 
nets.16 oS SO : Sintering SigsN, Containing MgO or Y2Os3 Additives. Ce- 

Th 14th R ve E rth R h Co fi ram. Bull., Vv. 57, No. 11, November 1978, pp. 1055-1156. . 

e are arth hesearch Uonler- —_12RBowen, L. J., I. G. Carruthers, and R. J. Brook. Hot- 
ence was held at Fargo, N. Dak., in June Pressing of SisNs With YaNo and LizO as Additives. J. Am. 

* ram. ., v. 61, No. 7-3, July-Augus » Dp. . 
1979. The program reviewed all phases of 13Kliman, M. 1 Rare Earth Ceramic ‘Technology 

rare-earth research and development and USSR.) Army Materials and Mechanics Research Con 
° * ~¢ - mats _ ter. January 1978, pp. 79; available from Na ion. echni- 
included sessions on spectrosopy; metallur cal Information Service, Springfield, Va. 

gy and materials preparation; magnetism; A "Chemical Engineering. Chementator. V. 86, No. 17, 
oe. . . : . : s . . ’ 1 > p. . : : . 

solution, solvation, and analytical chemis eMetal “Cobnit Magnets Containing Copper and Magne- 

try; X-ray and neutron diffraction; and rare- sium. Dec. 15, 1978, 14 pp. available from National 
earth technology. Publication of the pro- Technical Information Service, Springfield, Va., PB 292 
ceedings was planned. . Copntrnat, K. J. Proc. Internat. Workshop on Rare Earth: 

. ; t Permanent Magnets an eir Applications, June 
‘ing: a. . 27-30, 1978, San Diego, Calif, 529 pp.; available from 
2Mineral specialist Section of Nonferrovs Moat Ra University of Dayton, Magnetics Laboratory, Dayton, 

ort, J. P. Availability o re or the Rare io. 
Earth-Cobalt Permanent Magnets Market. Pres. at Inter- ———.Proc. 4th Internat. Workshop on Rare-Earth- 

nat. Workshop on Rare Earth-Cobalt Permanent Magnets Cobalt Permanent Magnets and Their Applications, May 
and Their Applications, La Jolla, Calif., June 27-30, 1978. 22-24, 1979, Hakone National Park, Japan, 450 pp.; avail- 

3Rose, E.. E. Rare-Earth Prospects in Canada. CIM able from University of Dayton, Magnetics Laboratory, 
Bulletin, v. 72, No. 805, May 1979, pp. 110-116. _ Dayton, Ohio.



By Larry J. Alverson! | 

| -In.1978, consumption of rhenium increas- high-octane, low-lead gasoline | increased. 
ed 71% over that of 1977, reaching arecord Imports of ammonium perrhenate reached 
level of approximately 12,500. pounds. In a record 11,192 pounds in 1978, an increase 
1979, consumption fell to about 9,500 of 83% over the prior record year of 1977, 
pounds as supply remained extremely tight. but declined significantly in 1979. Prices , 
Demand came primarily from bimetallic increased in 1978, and reached $2,000 per 
catalyst manufacturers as the need for poundbylate1979. — 

| ae Table 1.—Salient rhenium statistics SC 
ee _ _ (Pounds of contained rhenium) . | . a 

| mes | oo on 1975 1976 $1977 1978  - 1979 : 

Mine production®_______..»_»_»_ >» ee 2,000. 1500 .. . W WwW 
Consumption®___§_________________ 6,000 8,300 7,300 12,500 9,500: 
Imports (metal) $2) 59 is 148 449-927 | 
Imports (ammonium perrhenate) ~---- + "966 4,047 6,111 112.042 8,299 
Stocks, Dec. 31° __.___-~__-_---»-------------_--- 21,000 18,300. ‘17,300 Ww. OW 

€Estimate. W Withheld to avoid disclosing company proprietary data. - a a . 
_7 Includes 850 pounds of perrhenic acid. a . - a woe. . 

DOMESTIC PRODUCTION | i | | 

Rhenium was recovered from domestic trate (MoS.) and returned to the owner for 
ores by three companies in 1978 and by one sale. Kennecott Corp. resumed recovery of 
company in 1979. Most of the rhenium rhenium in late 1978 after being inactive 
recovered in the United States was toll- since 1975 and was the sole producer of 
refined from Canadian molybdenite concen- rhenium from domestic ores in 1979. 

CONSUMPTION AND USES 

Estimated consumption of rhenium in of catalytic reformers to produce high- 
1978 increased over 71%, compared with octane, low-lead gasoline. Aggregate capaci- 
that of 1977, reaching a record level of ty of semiregenerative bimetallic reformers 
approximately 12,500 pounds. Consumption increased nearly 18% from 1977 to 1979, to 
dropped to about 9,500 pounds in 1979 as_ a record 58% of total reforming capacity. 
stocks became depleted and supply could Capacity of cyclic bimetallic reformers in- 
not keep pace with demand. The increase in creased over 120% during the same period, 
demand over previous years was due to and capacity of all other types of reformers 
strong demand for bimetallic petroleum increased 55%. In 1972, semiregenerative 
reforming catalysts used in producing un- bimetallic reformers comprised only 28% of 
leaded and low-lead, high-octane gasoline. total reforming capacity, compared with 
The petroleum industry uses several types 45% for comparable monometallic reform- 
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ers. In 1979 the semiregenerative monome- licensed by two companies to Cities Service. 

tallic reformers’ share of capacity was erod- Catalyst for one of the units has been 

ed to 9%, as platinum-rhenium catalysts regenerated 10 times and is reportedly 

continued to gain in use over platinum functioning well. The ability to be regenera- 

catalysts. ted is one of the attractions of the bimetallic 

Together the three basic types of over the monometallic catalysts. Under nor- 

rhenium-utilizing reformers comprised a mal conditions these catalysts can be regen- 

record 73% of domestic reforming capacity, erated almost indefinitely. However, condi- 

or 2,883,700 barrels per stream day, while tions prevailing in 1978-79 were not normal. 

conventional platinum catalysts accounted Refiners were trying to maintain high 

for the remainder.’ | octane levels in low-lead and lead-free gaso- 

It is estimated that platinum-rhenium lines, which put a greater strain on the 

| catalysts now account for about 85% of catalyst than occurs under more normal 

bimetallic reforming capacity, or about 62% conditions. In view of this, 3 years between 

of total domestic reforming capacity. The catalyst regenerations was considered a | 

trend for platinum-rhenium catalysts to good performance. | , 

capture more of the market should continue UOP had 12 continuous Platformers in 

for several years. operation with continuous catalyst cycles in 

The 20 largest oil companies held 84% of which the initial catalyst charge reportedly 

total domestic catalytic reforming capacity, was performing well. Four units have been 

while 147 smaller companies held the re- operating in excess of 3 years, and an. 

| maining 16%.8 | additional six units were scheduled to begin 

In 1978, the estimated market for reform- operation in 1979. 

ing catalysts was about 5 million pounds. ~ Engelhard Minerals and Chemicals Corp. 

Approximately 70% of the market was for catalysts have been in use for many years 

bimetallic catalysts, which were selling for and have undergone many regenerations. 

$4.80 per pound without the precious metal. Over 60 units currently use the E-500 and 

The cost of bimetallic replacement catalysts E-600 series bimetallic catalysts. 

was nearly $17 million. In addition, an ‘Most of the increased rhenium demand 

estimated $5.7 million was spent on mono- came from converting monometallic refor- 

metallic platinum replacement catalysts, mers to bimetallic reformers and increasing 

$1.9 million on recovering precious metal the charge capacity of existing bimetallic 

from catalysts, $8.8 million for replacing reformers. The following additions to 

metal lost in recovery, and $2.2 million for charge capacity were made (barrels per 

metal used in new capacity scheduled to stream day): Chevron Oil Co., 2,800, to the 

come onstream during the year. Thus, near- Bakersfield, Calif., refinery; Murphy Oil 

ly $27.5 million was spent in the reforming Co., 1,500, to the Meraux, La., refinery; 

catalyst market, approximately 70% of Amoco, 1,000, to the Texas City, Tex., refin- 

which was for bimetallic catalyst to replace ery; Arco, 3,000, to the Carson, Calif., refin- 

the older monometallic type. ery; Exxon Co., 60,000, to the Baytown, Tex., 

Gross weight of existing catalysts in do- refinery; and Shell Oil Co., 1,500, to the 

mestic reformers totaled about 15.5 million Wood River, IIl., refinery. Phillips Petrole- 

pounds in 1978, with about 5 million pounds um Co. converted the 21,000-barrel-per- 

replaced during the year. Bimetallic cata- stream-day reformer at Kansas City, Kans., 

lysts generally contained 0.3% rhenium and from monometallic to bimetallic operation, 

0.3% platinum. The newest generation of and Pennzoil Corp. converted the 5,000- 

catalysts contain 0.6% or more rhenium, barrel-per-stream-day refinery at Shreve- 

which helped increase demand for rhenium. port, La., from monometallic to bimetallic 

Recovery of metals from reforming cata- operation. 

lysts has become a strongly competitive Texaco Inc. was building a new 40,000- 

business. Recovery of platinum averages  barrel-per-stream-day reformer at Port 

98% to 99%, and rhenium recovery report- Arthur, Tex. The $180 million project was 

edly averages about 93%. Platinum recov- expected to be completed by 1983. The new 

ery costs for one company averaged $1.90 unit will increase Texaco’s production of 

per pound. Engelhard Metals & Minerals gasoline by about 2 1/2%, or 475,000 gallons 

Corp. and UOP Inc. were leading processors per day, and boost the company’s ability to 

for domestic and foreign operations.‘ make unleaded gasoline.® 

The bimetallic platinum-rhenium cata- Champlin Petroleum Co. was adding a 

lysts employed in the reformers of the Cities new continuous catalytic reformer at its 

Service Co. at Lake Charles, La, were Wilmington, Calif., refinery; this was part
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of a $120 million modernization and expan- 441,050; and the Federal Republic of Ger- 
sion program to be completed in early 1981. many, 439,772. These countries account for 
Gulf Oil Co. added a $60 million refiner to the majority of world consumption of bime- 
its Port Arthur, Tex., refinery which will _ tallic platinum-rhenium catalysts, a large 
boost unleaded gasoline capacity by 30,000 portion of which was produced in the 
barrels per day. Hill Petroleum Co. was United States. | | 
expanding catalytic reforming capacity by An estimated 8% of rhenium consump- 
15,000 barrels per day at a cost of $20 tion was accounted for by use in high- 
million at the Krotz Springs, La., refinery. temperature thermocouples, vacuum tube 
Completion was expected by mid-1980. and flashbulb filaments, X-ray tubes and 
Vickers Petroleum Corp. was upgrading its targets, electrical contacts, heating — ele- 
Platformer at Ardmore, Okla., to a continu- ments, crucibles, semiconductors, electro- 

_ ous catalyst regeneration type, which will magnets, metallic coatings, ionization 
_ result in more capability for producing gages, and high-temperature nickel- and 

unleaded gasoline. _ cobalt-base alloys. 
Based on total reforming capacity, 8 Rhenium coatings were used on electrical 

States have entirely bimetallic reforming contacts to resist wear and arc erosion. 
capacity; 21 States have none. The remain- Rhenium reportedly performed better in 
ing 21 States have bimetallic reforming this application than either tungsten or 
capacity ranging from 12% of total capacity platinum-ruthenium, which were also used. | 
(Indiana) to 94% (Mississippi). Rhenium was applied to contacts for vari- 
Platinum-rhenium catalysts are also used ous engine magnetos because of its resis- 

in the production of benzene, toluene, and tance to material transfer. On initial inter- | 
xylenes by reforming. Reformate accounts ruption of a current, a thin oxide film is — 
for nearly one-half of domestic benzene produced that prevents sticking or welding 
production; however, the production utilizes of the contacts or the transfer of metal | | 
only a small proportion of the rhenium used across the gap. Restoration of the current 
in catalysts. ‘ causes layering of the oxide film at a 

The United States is the world’s leader in thickness that does not significantly impair 
catalytic reforming, averaging 3.84 million the efficiency of the contact. The resistance 
barrels per calendar day in 1978. Japanwas of rhenium to salt water corrosion is an 
second with 557,000; followed by the United important additional advantage in marine 
Kingdom, 452,235; Canada, 450,000; France, engine magnetos. 

PRICES | 

In early 1978, the price for rhenium metal outpaced available supply. By yearend 1979, 
powder was about $375 per pound, and for the price for rhenium metal powder rose to 
perrhenic acid, $350 per pound. These about $2,000 per pound, depending on 
prices fell to nearly $300 per pound by late grade, quantity, and buyer-seller relation- 
summer; however, by yearend, unofficial ship. The reduction of tetraethyl lead in 
prices rose to about $475 per pound for gasoline to meet air quality standards set by 
metal powder and $425 per pound for the Environmental Protection Agency ex- 

_ perrhenic acid. In 1979, the price rose dra- acerbated the rhenium price increases. | 
matically as demand for bimetallic catalysts | 

FOREIGN TRADE 

In 1978, U.S. imports for consumption of sources, together supplying over 99% of 
ammonium perrhenate reached the record _ total imports in 1978, and 94% in 1979. 
level of 11,192 pounds, valued at nearly $2.2 The import duty on ammonium perrhe- 
million. In 1979, 8,299 pounds was imported, nate from countries with market economies 
valued at $3.3 million. Smaller amounts of was 4% ad valorem; the duty on that from 
metal powder and wrought rhenium were countries with central economies was 25% 
also imported. Chile and the Federal Repub- ad valorem. The duty on rhenium metal 
lic of Germany continued to be the major from countries with market economies was
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5% ad valorem for unwrought metal and and 25% ad valorem, respectively. There is 

9% ad valorem for wrought metal. The duty no duty on rhenium contained in molybde-- 

on wrought and unwrought metal from nite concentrate. Be 

countries with central economies was 45% | ne 

Table 2.—U.S. imports for consumption of ammonium perrhenate, by country a 

: : - (Rhenium content) . . So 

ee 

— 1975° 19761 19771 | 19782 1979! 

Country Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value 

. tity (thou- ’ tity (thou- tity (thou- tity —_ (thou- tity (thou- 

(pounds) sands) (pounds) sands) (pounds) sands) (pounds) sands) (pounds) sands) 

Chile _____ i __ 1,280 $606 4,187 $1,087 —-5, 855 $889 4,335 $1,380 

Germany, 
| nT . : oe 

Federal Re- . - a oo a 

publicof.__  . 401 $165 —«-2,767 801 1,924 5383 76187 1,512 3,898 1,854 

Poland_ ___ _o as __ _- _- Be 66 25 

Sweden ___ | 565 277 _ _ _ Soe a Lee 

Total _ __ 966 “442° «4,047 ~—1,407 6111 1,620 12,042 2,401 8,299 3,259 

| “Estimate. | | . : | | a 

1 Adjusted by Bureau of Mines. 

7Includes 850 pounds of perrhenic acid. ; 7 wo 

| - Table 3.—U.S. imports for consumption of rhenium metal, by country - os | 

| . i . _ (Gross weight) | oe - 

| 1975 1976 AIT 1978 | 1979 

~~ Country ~ Quan- Quan- oe Quan- - Quan- Quan- : 

. tity Value tity. Value tity Value tity Value . tity Value 

Soe . (pounds) (pounds) . (pounds) (pounds) (pounds) 

Belgium- | . ” a | 
Luxembourg__ 28 $11,186 17 _ $8,687 18 $4,120 15 $6,075 ee 

France__———-~— _— a SO _— __ _. _ — 238 $97,836 

Germany, Federal 
— Do 

Republic of _ — _ 30 15,760 65 29,060 130 51,784 434 161,920 468 426,735 

USSR.___- _- __ _- __ __ __ Bo 220 82,594 

Other?_______ ~-1- ~° 300 es —_ __ — — __ 1 - 478 

Total. 59 27,196 82° 37,747 148 «55,854 449 167,995 927 607,643 

- 1Includes Austria. and Switzerland. - oe 

Oo WORLD REVIEW | | 

World production of rhenium totaled an mated 2,200 tons of MoS, concentrate, con- 

estimated 15,700 pounds in 1978 and 16,000 taining approximately 5,000 pounds of rhe- 

pounds in 1979. Canada, Chile, and the nium; was shipped to the United States and | 

Federal Republic of Germany accounted for Western Europe. The contained rhenium 

the majority of production in both years. was toll-processed into ammonium perrhe- 

, Porphyry copper deposits in Canada, nate and perrhenic acid and returned to 

Chile, and the U.S.S.R. were the major Utah International. Other porphyry copper 

sources of rhenium. Known recovery facili- mines in British Columbia have significant 

ties outside the United States were located quantities of rhenium in molybdenite, but 

in Belgium-Luxembourg, Bulgaria, Chile, rhenium has not been recovered. 

France, the German Democratic Republic, A prefeasibility study of several aspects of 

the Federal Republic of Germany, Poland, a major copper-molybdenum-gold-silver- 

Sweden, the United Kingdom, and the rhenium deposit on Gambier Island, British 

US.S.R. Columbia, was being carried out by 20th 

Canada.—All of Canada’s rhenium pro- Century Energy Corp. The study will in- 

duction came from the Island Copper Mine clude extensive metallurgical testing to de- 

of Utah International Inc. In 1978, an esti- termine specifications for mill design, and
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will include determination of metal recov- chalcopyrite with associated pyrite. Molyb- 
eries as well as grades of concentrates of denum and rhenium are present in the ore 
copper and molybdenum. A basis will also in reportedly recoveralbe quantities. By se- 
be determined for estimating rhenium con- lective mining of the skarn and porphyry 
tent of the ore. Ore reserves are estimated ores, the operators plan to maintain an 

at 282 million tons to a depth of 300 feet average grade of 1.3% copper for a produc- 
below sea level, having an overall mean tion of up to 2.5 million tons of ore annual- 

average grade of 0.27% copper and 0.014% ly. Eventually, twice this quantity may be 
molybdenite. | mined.’ 

Chile.—Production of rhenium in Chile in Mexico.—The Caridad copper mine came 
1978 was estimated at 4,400 pounds, con- onstream on June 2, 1979, about 1 year 
tained in approximately 7,000 pounds of behind schedule. At full capacity, the mine 
ammonium perrhenate. The molybdenite- was expected to produce 600,000 tons per 
roasting plant of Molibdenos y Metales,S.A. year of concentrate, averaging 32% copper. | 
(MOLYMET), which processes concentrate A flotation plant was expected to be on- 
from the Chuquicamata, El Teniente, El stream in early 1981 to produce 2,000 tons 
Salvador, and Andina mines, is the only per year of molybdenum sulfide concen- 

Chilean firm that recovers rhenium. These trate. It is not known whether recovery of : 
four mines have rhenium concentrations of the contained rhenium will be attempted. 
approximately 230 ppm (parts per million), Proven reserves are 680 million tons of ore, 
440 ppm, 570 ppm, and 350 ppm, respective- grading an average 0.67% copper and 0.02% 
ly, and are a major source of the world’s molybdenum. Assuming 250 ppm rhenium 
rhenium supply. in MoS,, rhenium content would total over | 

The El Teniente mine, south of Santiago, 100,000 pounds.® | : 
holds the world’s largest reserve of rhe- Poland.—A new method of recovering 
nium, an estimated 1.5 million pounds rhenium from ore reportedly was developed 
(enough to supply current world demandfor by the Non Ferrous Metals Institute at 
100 years). The ore contains an average Gliwice. The process was put into practice 

, 1.5% copper and 0.04% molybdenum. | at the Huta Miedzi copper works at Glagow, 
Los Pelambres is a porphyry copper- which now produces several hundred 

molybdenum deposit located about 125 pounds of rhenium per year. 
miles north of Santiago and 25 miles east of Romania.—Romanian Chemical Enter- 
Salamanca at an altitude greater than prises (ROMCHIM) and UOP Inc. reached 
10,000 feet above sea level. Reserves are agreement for the foreign trade company to 
estimated at 472 million short tons of ore license 13 process units at several locations 
grading 0.78% copper and 0.03% molybde- in Romania. Included in the agreement are 
num. Assuming 300 ppm rhenium in MoS.2,_ three Platforming process units, each with 
rhenium content would total over 140,000 a 500,000-ton-per-year naphtha feed for pro- 
pounds. The property was purchased by duction of high-octane gasoline. Similar 
Anaconda Co. in late 1979, for an estimated UOP bimetallic catalysts are used exten- 
$20 million. Anaconda plans to spend be- sively in reforming operations worldwide. 
tween $6 million and $8 million over the U.S.S.R.—Oil shales in the Tadzhikistan 
next 3 years on exploratory drilling. and Uzbekistan regions of central Asia 

China, Mainland.—One of the world’s contain concentrations of molybdenum and 
largest copper deposits will be developed by rhenium. These concentrations may be ex- 
Fluor Corp. and is to begin operation in tracted by acid solutions. The rhenium con- 
1984. The deposit has proven reserves of 8.8 centration in the Tadzhikistan region 
million tons of copper with recoverable ranges from 0.74 ppm at the Rauat deposit 
quantities of rhenium. It is located in to 12 ppm at the Garauty deposit; in the 
Tensing County, about 100 miles east of Uzbekistan region the concentration ranges 
Nanchang in Kiangsi Province in east- from 0.2 ppm in the Baysum deposit to 21 
central China. Exploration was continuing ppm in the Urtabulak deposit.® 
at the site, and additional reserves seemed Yugoslavia.—The Bor and Majdanpek 
likely to be verified. porphyry copper mines in mideastern Yu- 
Hungary.—Exploration drilling in the goslavia contain recoverable quantities of 

late 1960’s led to the discovery of the Recsk molybdenum and rhenium as well as other 
porphyry copper deposit. This deposit, in minor metals such as germanium and gal- 
the Matra Mountain area of northern Hun- lium. Additional porphyry deposits are 
gary, is now being developed for mining. found at Dunitri Potok, Valja Stary, and 
The copper mineralization is in the form of Cerova, northwest of Veliki Krivelj. They
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are generally low in molybdenum content however, plans are being made to recover 

but have a comparatively high rhenium molybdenum and several other minor met- 

content.’° To date no molybdenum or rhe- als in the next few years. a 

nium is believed to have been recovered; OS 

| | TECHNOLOGY | - | 

The Bureau of Mines published the final possible to obtain a molybdenum-rhenium 

report in its series on recovery of molybde- tape with form coefficients of 20 to 25 and 

num and rhenium from offgrade molybde- higher, retaining all strength and elastic 

nite concentrates. The Bureau determined properties with good quality of surface and 

that current leakage losses that occur in edges. Also, for the first time, it became 

operation of bipolar flow-through electro- possible to cold-roll a difficult material like 

| oxidation cells can be minimized by incorpo- the tungsten-rhenium alloy (VR27-VP) and 

| rating cell design factors that increase the obtain a tape with a form coefficient of 10 to 

current leakage path. This could be accom- 12 from highly cold-hardened wire of 0.08 

| plished by sealing the edges of the elec- millimeter diameter, while retaining ~ 

trodes in the sides of the cell enclosure and strength and elasticity.” 

adding nonconductive extensions on the top The need to construct reliable special- 

and bottom ofeachelectrode. purpose electrovacuum devices created de- 

Overall molybdenum and rhenium recov- mand for new materials for cores of oxide 

eries of 97% were obtained from flotation cathodes and for other parts of the cathode 

| concentrates containing 16% to 35% molyb- unit. Alloys of nickel with magnesium, sili- 

denum. Molybdenum-rhenium extraction con, calcium, aluminum, tungsten, and oth- 

was unaffected by the presence of chal- er metals had certain deficiencies. All suf- 

copyrite in the molybdenite concentrate; fered from a high ratio of volatilization, 

however, molybdenum extraction declined inadequate stability of form, and low 

if the copper content, as chalcocite, exceed- strength at elevated temperatures. To meet 

| ed 7%. High-purity molybdenum and rhe-_ the complex property requirements, a series 

nium compounds can be recovered from the of nickel-rhenium alloys with various addi- 

electrolyzed reaction mass by liquid-solid tions was developed. It was found that 

separation, solvent extraction, and crystalli- rhenium improved the strength properties 

zation steps.’ and the stability of nickel. Also, activating 

Research was conducted to find new additions of elements of the IV-A group and 

methods of warm-rolling work-hardened rare-earth elements improved the emission 

thin wires of high-strength refractory alloys characteristics of the cathode. The stability 

such as molybdenum-rhenium and tung- of the new alloys increased the rigidity of 

sten-rhenium into metallic tapes. Different the cathode and ensured the stability of the 

methods of heating were tried. One method emission characteristics of valves with short 

involved heating the wire with argon pre- interelectrode distances. In pulse devices, 

heated to the desired temperature. The valve life more than doubled. At 1,000°C the 

heated gas stream was directed into the strength of nickel-10% rhenium alloys con- 

space between the rolls, heating both the taining activating additions exceeded the 

wire and the rolls. Due to the large differ- strength of a nickel-vanadium cathode alloy 

ence between the masses and the heat- by about 90% and exceeded its rigidity by 

removal capacities of the rolls and the wire, 1.5 to 2 times. It was shown that in nickel- 

the wire attained the maximum tempera- rhenium alloys an intermediate layer of 

ture, not in the deformation zone (at the rhenium compounds did not form, and the 

point of contact with the rolls) but some service life of the valve increased several 

distance away from the entry point. This times. 

resulted in some improvement in the form The catalytic properties of rhenium cata: 

coefficient (width-to-thickness ratio) of the lysts were studied in the process of liquid- 

molybdenum-rhenium alloy wire and in the phase reduction of nitrobenzenes (NB). It 

quality of its surface and edges. Similar was found that the specific activity of rhe- 

results were obtained when both the rolls nium depends little on the concentration of 

and the wire were indirectly heated by an. the active component in the catalyst and 

electrically heated tungsten spiral. It was was close to that of palladium and much
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superior to that of nickel. A study of the ate the need for expensive platinum in | 
effect of NB concentration and hydrogen bimetallic catalysts without sacrificing de- 

pressure on the activity and stability of a sirable qualities that platinum imparts. 
5% rhenium catalyst (percent metal on ———-———— oe 
charcoal) showed that in the concentration industry economist, Section of Ferrous Metals. «5 

: i as Journal. Octane Emphasized in Refining- 
range of 10% to 50% NB, the reaction Capacity Gains. V. 78, No. 12, Mar. 24, 1980, pp. 75-77. 

- proceeded almost at a constant rate, with *Page 77 of work cited in footnote 2. 

apparent activation energy of about 7,000 Chemical Week. A $60) MiNi een ied nd 
calories per mole. Total conversion of NB =Chemical Engineering. V. 86, No. 26, Dec. 3, 1979, p. 45. 
was obtained at 180° to 200°C. A consider- - he Northern Miner. New Funds Provided 20th Centu- 

. . . i - . V. 65, No. 38, . 29, , 
able advantage of rhenium catalysts in NB Os as bier Island Copper-Moly. V. 65, No. 38, Nov. 29 

reduction is their high selectivity. Being P “World (fining. | Recsk, Hungarians | Prove Big, Deep 
° . : orphyry Copper. V. 31, No. 12, November , pp. 40-47. 

superior to palladium and nickel catalysts 8Mining Magazine. La Caridad, Mexico, Ceremonially ' 
in productivity, the 5% rhenium catalysts Opened. July 1979, p. 9. , Velur, —— 

: : : . International .Molybdenum Encyclopedia.. Volume I, 
showed a high working capacity over a wide Resources and Production. Geochemistry. Alexander Sutu- 
range of contact loads, which is of great lov Publications, Santiago, Chile, November 1978, p. 168. 

importance in its industrial use in column- Januar eon bone Copper Deposits. V. 33, No. 1, 

type contact reactors. A comparison. of the 11Scheiner, B.J., D.L. Pool, R.E. Lindstrom, and G.E. 

relative costs of rhenium-base catalysts He ane aay UF Molybdenum and Rhenium From e ° ° : Tr 

with the cost of nickel-, platinum-, and Molybdenite Concentrates. BuMines RI 8357, 1979, 11 pp. 
palladium-base hydrogenation catalysts on ._, Savitskii, E.M., G.D. Shryrev, M.A. Tylkina, K.M. 

Klimov, A.V. Isaev, and V.M. Soldatov. Study and Devel- 
granulated carbon showed that the 5% opment of a Method of Warm Rolling of Wire of Mo-Re and 
rhenium catalyst is competitive with 1% W-Re Alloys. Study and Use of Rhenium Alloys. Academy | 

_. os - of Sciences o e U.S.S.R., Moscow, » Pp. -125; 
platinized carbon. The 2% rhenium catalyst  Amerind Publishing Co., Pvt., Ltd., New Delhi, India, 1978. a 
is a promising substitute for 0.5% platinum f pavitskii, EM, and M.A. Tylkina. The Present State 

: . . 90 e enlum roblem an ew nrecrions in e 

or 2% palladium cataly: sts in the reduction Development of Alloys. Study and Use of Rhenium Alloys. 
of temperature-stable nitrocompounds.™ | Academy of Sciences of the U.S.S.R., Moscow, 1975, pp. 25- , 

A patent was applied for in 1978 on a 2, {imerind Publishing Co., Pvt., Ltd., New Delhi, India, 

catalytic composition for the reforming of . A Me tastyakova, GA, i Bat WA Rebrova, LG. Goseva, | 
\.M. Grachev, and P.N. chinnikov. Development o 

petroleum hy drocarbons. The cataly st con- Rhenium-Based Industrial Hydrogenation Catalyst. Study 
sists of 0.1 to 2.0 weight-percent rhenium and Use of Rhenium Alloys. Academy of Sciences of the 

° . 1}: 9.5.R., Moscow, » Pp. -207; Amerind Publishing and 0.1 to 2.0 weight percent gallium. The 6. Pvt” Ltd., New Delhi, India, 1978. 
catalyst was supported on a solid, porous, Oo 1 Bentolacini, RJ. and DK. Kim (assigned to Standard 

. . : : . il of Indiana, Chicago, IIl.). Catalyst and Hydrocarbon 
refractory, inorganic oxide material. This  Gonversion Process. US. Pat. 4,136,060, Jan. 23,1979. 
and similar research was intended to obvi-





Salt 
By Russell J. Foster? | 

The amount of domestically produced salt must now comply with additional safety sold or used by U.S. producers decreased to regulations regarding permissible equip- 42.9 million tons in 1978, but made a strong ment and blasting procedures. recovery to 45.8 million tons in 1979. The A report by a select scientific committee quantity of all types of salt sold or used on the health effects of sodium as a food increased in 1979 in contrast to the previous additive was presented to the Food and year, when only solar salt exhibited a gain. Drug Administration (FDA). The committee Imports exceeded 5 million tons each year. recommended a reduction in sodium chlo- Legislation and Government Pro- ride consumption by the population. If FDA | grams.—The Bureau of Mines has funded a concurs, sodium would be subject to regula- | cooperative agreement with the Solution tions covering processed food additives, Mining Research Institute to identify the which could lead to limits on the amount of | mechanics and causes of sinkholes and to salt in foods or requirement of label disclo- develop methods and design criteria for sure. | 
preventing or predicting sinkhole occur- The U.S. Department of the Interior has rence at salt solution mines. : selected Virginia Beach, Va., and Alamo- The Mine Safety and Health Administra- gordo, N. Mex., as the first two sites for tion reclassified four Louisiana rock salt predesign studies of major desalination mines as “gassy” in 1979 because of de- demonstration plants using state-of-the-art | tected levels of methane. These operations technology. 

| Table 1.—Salient salt statistics 
| 

(Thousand short tons and thousand dollars) 

1975 1976 1977 1978 1979 
United States: 

Production?__-__________-= 
41,710 43,801 42,922 42,878 46,317 Sold or used by producers!____ ~- ee e 41,030 44,191 43,412 42,869 45,793 Value____-__- = ~ $368,063 $430,959 $451,579 $499,345 $538,352 Exports ________~_____ 1,332 1,007 1,008 776 €793 Value____--__ = $9,070 $10,326 $10,881 $9,795 $9,489 Imports forconsumption______________ + 3,215 4,352 4,529 5,380 5,275 Value____-____ _ $15,272 $23,476 $26,694 $34,247 $40,860 Consumption, apparent ______________ 42.913 47,536 46,933 47,473 ©50,275 World: Production._-_____________________ 178,207 "176,305 174,567 180,505 184,958 

*Estimate. "Revised. | 
Excluding Puerto Rico: Estimated 27 ,000 short tons per year (1975-79). 

DOMESTIC PRODUCTION 

The quantity of domestic salt sold or used the companies sold or used over 1 million by producers in 1978 decreased to 42.9 tons each, accounting for 85% of the US. million tons, with only solar salt showing a total. 
gain. In 1978, 50 companies operated 90 salt- Domestic producers sold or used 45.8 mil- producing plants in 17 States. Thirteen of lion tons of salt of their own production in 

751
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1979, as all types of salt displayed increases. salt operation, based at Newark, Calif., for 

Fifty companies produced salt at 90 plants nearly $30 million in 1978.* 

in 17 States in 1979. Over 1 million tons of Great Salt Lake Minerals and Chemicals 

salt was sold or used by 11 of the companies, Corp. completed construction of a new salt 

representing 81% of the national total. plant at Ogden, Utah; in 1979. The facility 

The five leading States in the amount of has tripled the company’s processed salt 

salt sold or used follow: capacity.‘ | 

International Salt Co. reported capacity 

increases at Avery Island, La., with the 

State __Percentoftotal introduction of new loading and hauling 

| | 1978 1979 wynits, and at Retsof, N.Y., because of im- 

Louisiana _______------------ 33 31 provements in underground transportation 

Texas____-_--------------- 21 25 and hoisting. | 

New York--""7------------- 18 Carey Salt Co. was purchased by Process 

Michigan ____-—------------ 9 7 ed Minerals, Inc., a wholly owned subsid- 

Total _.__..--_---------- 86 35 iary of Canadian Pacific Investments, Ltd.® 

CO Mild weather at the onset of the 1979-80 

winter diminished the possibility of a de- 

The percentage of salt sold or used by cing salt shortage in the Midwest that was 

domestic producers in 1978 and 1979 by type expected because of several factors affecting 

follows: rock salt availability in 1979. An explosion 

closed the Patterson, La., mine of Cargill, 

Percent Inc., from early June to the beginning of 

7s 1979 ~«=C December. Production at Morton Salt Co.’s 

Weeks, La., operation was reduced coinci- 

Salt in brine__--------------- 52 54 dent with the conversion of the mine to a 

ined rock salt_____-----~------ 34 32 . : . 

Vacuum-pan salt and strategic petroleum reserve storage site pri- 

Sctanea soreked cait salt __—----~- or to the completion of a replacement salt 

tna mine. A strike of 3 months’ duration oc- 

curred at International Salt Co.’s Cleveland, 

Cargill, Inc., announced plans to expand Ohio, site. In addition rock salt stockpiles 

evaporated salt capacity by 40% at Breaux were reduced by heavy demand in the 

Bridge, La., and rock salt capacity by 50% previous winter, and transportation was 

at Lansing, N.Y.2 The company acquired reportedly difficult to obtain. 

Leslie Salt Co., the Nation’s principal solar 
| 

CONSUMPTION AND USES 

Domestic consumption of salt increased to _ tons, primarily because of greater chlorine 

47.5 million tons in 1978. In the chemical and caustic soda output. The decline in salt 

industry production of chlorine and caustic demand for synthetic soda ash production 

soda increased, but synthetic soda ash out- continued as only one plant remained on- 

put declined because of reduced capacity. stream. Concern over the aforementioned 

Heavy demand for highway deicing salt at possibility of a deicing salt shortfall — 

the beginning of 1978, coupled with trans- prompted many consumers to attempt to 

portation difficulties caused by frozen wa- secure supplies well in advance of the 1979- 

terways, created shortages in certain re- 80 winter season. 

gions. Salt usage by the water-conditioning and 

In 1979 salt consumption in the United oil industries continued to climb significant- 

States reached an estimated 50.3 million lyin both years. 

STOCKS 

Total yearend salt stocks as reported by 1978 and 1.5 million tons in 1979. Most was 

producers amounted to 2.2 million tons in in the form of rock and solar salt.
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Table 2.—Salt sold or used by producers in the United States, ‘ by method of recovery 

(Thousand short tons and thousand dollars) 

eee 
1978 1979 

Recovery method OO 
Quantity Value Quantity Value —_———— 

Evaporated: 
Bulk: . 

Open pans or grainers, and vacuum pans ____________ 3,463 203,834 3,726 229,662 
Solar _______ ~~~ Le 2,001 29,348 2,104 25,575 

Pressed blocks ____ ~~~ Le 381 20,625 391 19,727 

Total? =§ 5 = 5,845 253,808 6,221 274,965 

Rock: | 
Bulk _-______~_ Le 14,630 147,753 14,827 148,205 
Pressed blocks ______.-__~__ Le 58 3,041 64 3,987 

Total.______-- 14,688 150,794 14,891 152,192 
Salt in brine (sold or used as such) _____________________ 22,336 94,744 24,681 111,195 

_ Grand total? ~~. > eee 42,869 499,345 45,793 538,352 
—— Fee 

1Excludes Puerto Rico. 
_?Data may not add to totals shown because of independent rounding. | 

Table 3.—Salt sold or used by producers in the United States, by State | 

(Thousand short tons and thousand dollars) . ; 

1978 1979 
a State nn nn 

Quantity Value Quantity Value 
- 

Te yy yaya asses sve 
. woe 

Kansas?__§ == = 1,661 48,097 1,900 61,184 
Louisiana__________~§_ 14,263 110,472 14,207 113,167 
Michigan ________~__§_~__ Lt 3,741 83,872 3,080 82,540 
New York__=___ ~~~ 5,879 77,236 6,387 71,751 
Qhio ___-____~___ 3,897 74,572 — 4,135 79,598 
Texas ~_-_-_____ ~~ Le ~ 9,100 49,153 11,2838  - 67,602 
Utah___-_____ 956 13,532 1,204 14,723 
West Virginia __-____________ 1,030 WwW 1,078 WwW 
Other States?___________________ ee 2,342 42,411 2,520 41,787 

Total® = == 42,869 499,345 45,793 588,352 
Puerto Rico® = 5 27 639 27 639 
_ 

*Estimate. |W Withheld to avoid disclosing company proprietary data; included with “Other States.” 
4Quantity and value of brine included with “Other States.” 

_ Includes Alabama, Arizona, California, Colorado, Hawaii, Kansas (brine only), Nevada, New Mexico, North Dakota, 
Oklahoma, and items indicated by symbol W. 

. 3Data may not add to totals shown because of independent rounding. . 

Table 4.—Evaporated salt sold or used by producers in the United States, by State 
(Thousand short tons and thousand dollars) 

Sn a ee ee 
1978 1979 

State ——_— $$$ 
Quantity Value Quantity Value eee eee ees 

Kansas ____________~ Le 854 40,732 976 51,780 
Louisiana ___ ~~ -§ -§ -§ $$ 5 5 ee 266 18,996 318 22,545 
Michigan ___§ >_> ~§ 5 5 ee 1,113 64,012 1,116 64,003 
New York_____~______-____~ 612 37,843 709 44,951 
Utah_______ ee 921 13,355 1,128 14,371 

Other States?__-___-§_- § - 2,079 78,869 1,973 77,316 

Total? __-- = 5,845 253,808 6,221 274,965 
Puerto Rico® ~. =) 5 5 ee 27 639 27 639 

“Estimate. 
'Nncludes Arizona, California, Hawaii, New Mexico, North Dakota, Ohio, Oklahoma, and Texas. 
2Data may not add to totals shown because of independent rounding.
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Table 5.—Rock salt sold by producers in — oe - 
the United States 

(Thousand short tons and thousand dollars) 

7 _ Year _ Quantity Value 

497 14,288 107,912 
oo 1976_- Ll 15,668 125,682 

- 1977 ______________ 14,958 136,437 
, 1978 _-_ 9 Le 14,688 150,794 

1979__ 5 Le 14,891 152,192 

Table 6.—Pressed-salt blocks sold by original producers of salt inthe United States) 

OS a (Thousand short tons and thousand dollars) | OC 
ey 

_ From evaporated From rock salt Total  ” 
. | Year salt eS 

. Quantity Value Quantity Value Quantity Value — 

1975 __~_ Le 436 17,808 84 3,733 520 21,541 
1976 ______- 2 412 18,401 76 3,807 1487 22,208 
1977 _______ ee 388 19,307 65 3,281 453 22,588 

1978 _______ ee 381 20,625 58 3,041 439 23,666 — 

1979 ____-__ Lee 391 19,727 64 3,987 455 23,714 
ee 

‘Data do not add to total shown because of independent rounding. 7 

Table 7.—Distribution of salt sold or used by producers in the United States, | 

7 - by use | 
(Thousand short tons) . Se 

ep CE TL 

1978 - 1979 

Consumer or use ” 
Evap, Rock Brine ‘Total’. «EYP, Rock Brine. Total” 

a 

Chlorine, caustic soda, and soda ash_ _— 425 1,784 21,577 23,735 557 1,819 23,824 26,200 

All other chemicals_ __ _________—- 397 614 148 1,159 446 625 150 1,222 

Textile and dyeing _____~__---- 126 57 —_ 182 134 53 __ 188 

Meatpackers, tanners, and - 

casing manufacturers ______—_-~- 226 314 _— 540 259 287 _. ° 546 

Dairy ________-_---------- 72 a) _- 77 78 4 __ 85 
Canning ___________-___--~- 150 104 (7) 254 181 99 (7) 280 © 
Baking ____________--__--- W W _- 111 109 10 _- 119 
Flour processors (including cereal)_ _ _ 65 26 (?) 91 - 70 25 @) | 95 
Other food processing __________ 644 42 a) 685 204 56 (?) 261 
Feed dealers____._______-_--~~- 7167 430 _- 1,197 688 506 —_ 1,194 

Feed mixers _____________-~~ 343 312 __ 654 364 359 _. 7128 
Metals _______-___--__--~-~- 44 302 (7) 346 70 286 (7) 3856 
Rubber ____________-__---~ WwW 13 WwW 96 Ww 9 Ww 99 
Oil ee 131 93 226 451 228 103 218 550 

Paper and pulp __________----- WwW 154 WwW 221 WwW 134 WwW 194 

Water softener manufacturers _ 
and service companies_ ___ __——_— 402 362 —i(‘<ié‘«‘ PY’; 764 464 345 (?) 810 

Grocery stores____—~___-__----— 811 246 (7) 1,057 887 253 (7) 1,140 
Highway use_________------- 231 8,251 5 8,487 308 8,433 (7) 8,742 
U.S. Government ___________--_ 23 63 (7) 86 20 58 (?) 78 
Distributors (brokers, wholesalers, etc.) 438 645 — 1,083 588 WwW _W 1,249 

Miscellaneous? _____________~_ 648 976 377 = 1,740 603 1,430 491 41,714 

Total’ _-§_-- ~§ Le 55.941 514,742 522,333 643,016 56.260 514,901 524,684  °45,844 
a 

W Withheld to avoid disclosing company proprietary data; included with “Miscellaneous.” 
1Data may not add to totals shown because of independent rounding. 
21ess than 5 units; included with “Miscellaneous.” 
3Includes withheld figures and some exports and consumption in overseas areas administered by the United States. 
“Incomplete totals; withheld totals are included with total for each specific use. 
5Differs from totals shown in tables 2, 4, and 5 because of changes in inventory. 
6Differs from totals shown in tables 1, 2, and 3 because of changes in inventory.
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Table 8.—Distribution (shipments) of evaporated and rock salt in the United States, 
by destination 

(Thousand short tons) 

| 1978 | | 1979 

Destination Evaporated > Rock Evaporated Rock 

Domestic Imported Domestic Imported Domestic Imported Domestic Imported 

Alabama ____.~ ~~ 60 __ 353 __ 56 —_ 402 __ 
Alaska _______-~_- Ww __ () __ Ww — __ __ 
Arizona____~.~__——~— WwW _- Ww. _-. 63 _- 3 __ 
Arkansas_ __ ~~ ~~~ 28 — 66 _— 30 a 87 __ 
California ____——_~ 910 a 1 _— 774 — 1 — 
Colorado ______--—- 167 _- 35 _- 131 _- 47 _— 
Connecticut __._—-_~- 23 16 Ww Q) 25 © Ww WwW — 
Delaware_ ___——_—- 6 Ww Ww oe  O& W Ww __ 
District of Columbia _ — 2 1 Ww _— W Ww Ww _— 
Florida ______.-_~- 64 Ww 116 — ' 67 Ww 115 __ 
Georgia. ______-~~- 62 WwW 159 — 4 66 Ww. 129 — 
Hawaii ___.____-~- WwW —_ _ __ WwW ~- _- __ 
Idaho __ _ __ ___~__- 66 _- WwW __ 72 _— WwW — 
Illinois ___~_§___-_- 391 Ww 1,104 Ww 408 WwW 1,051 Ww 
Indiana_____~—__- 166 Ww 551 WwW 174 W 638 Ww 
Iowa ________--- 192 — 321 () 204 (4) 323 (9) 
Kansas ________~_- 108 a 260 __ 101 _- 200 __ 
Kentucky ~__~_~~—~- 41 ) 626 (7) 39 ) 728 (4) 

Louisiana _____—~- 58 _- 366 _- 56. () 436 -_ 
Maine___________ 8 (*) W Ww 8 (4) Ww _ WwW 
Maryland ___.__~_- 40 WwW WwW (*) 51 Ww Ww (*) 
Massachusetts ____— 38 Ww Ww ~~) 44 Ww OW Ww 
Michigan__ ___ ____ 203 2 Ww WwW 202 Ww WwW WwW 
Minnesota _______-— 186 _— 282 Ww 194 __ 334 W 
Mississippi_ _ —_ _ _ — _ _ 22 __ 103 _— 25 (4) 100 __ 
Missouri _______~_~— 109 —_ 500 _— 109 Ww 507 __ 
Montana ______-_- 59 _- WwW oe . 56 _- 2 — 
Nebraska _______-_— 117 —_ 129 oe 127 ee 118 __ 
Nevada_________~ 90 __ WwW WwW _- W __ 
New Hampshire ___- 5 ?) WwW W. 5 WwW Ww Ww 
New Jersey ______-~ 186 132 Ww Ww 213 Ww WwW Ww 
New Mexico _ _ __— _~— 58 — 29 | WwW 62 oe 23 _ 
New York _______~_ — 318 56 1,630 W 330 31 1,680 Ww 
North Carolina __—__ 106 Ww 154 _ 122 WwW 165 (2) 
North Dakota _ __— —— Ww _- 3 - . WwW _— 1 __ 
Ohio ______-__-- 366 Ww 1,627 WwW 367 10 1,718 Ww 
Oklahoma _ ___—_—__- 54 ae 76 __ 54 — 90 —_ 
Oregon _______-—_-— 52 Ww __ __ 58 WwW (4) _ . 
Pennsylvania — _ —— — — 194 76 1,324 Ww 204 WwW 1,140 Ww 
Rhode Island _—_— ~~ 7 W Ww oe 8 w Ww Ww 
South Carolina ___ ~~ 44 Ww 14 oe 40 Ww 16 _— 
South Dakota _ __—__— 44 a 33 _— 47 __ 35 __ 
Tennessee ____ ____ 92 a 624 (7) 95 __ 595 Ww 
Texas__§_________ 222 — 272 __ 235 __ 265 _— 
Utah __________- 276 _- Ww — 301 _. WwW _— 
Vermont _________ 5 (?) WwW —_ 5 (*) Ww WwW 
Virginia ______-_- 86 WwW 242 wi. 117 Ww WwW. (*) 
Washington ____ ~~~ 75 584 e) _- 158 511 (?) __ 
West Virginia. __—__ 19 Ww 301 (2) 23 Ww 365 (*) 
Wisconsin _____— ~~ 202 Ww 485 Ww 207 WwW 481 WwW 
Wyoming_ _____~~- 36 _- WwW _- 30 _- WwW _— 
Other? _________~_ 288 792 2,956 1,996 498 1,018 3,107 2,126 

Total® ___ 45,941 51,608 414,742 51,996 46,260 51,569 414,901 52,126 
ee 

W Withheld to avoid disclosing company proprietary data; included with “Other.” 
1Less than 1/2 unit. 
2Includes shipments to overseas areas administered by the United States, Puerto Rico, exports, some shipments to 

unspecified destinations, and shipments to States indicated by symbol W. 
3Data may not add to totals shown because of independent rounding. 
‘Differs from totals in tables 2, 4, and 5 because of changes in inventory. 
5Differs from totals in tables 1, 11, 12, and 13 because of incomplete data on the distribution of imported salt.
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PRICES , 7 

| .The average values of different classes of The following salt prices were quoted at 
salt, fob. works, as reported by producers yearend 1979 in Chemical Marketing 
follow: | Reporter:7 

Per ton | | 

| 1978 1979 | 

Evaporated: . | OT Salt, evaporated, common, 80-pound 
_ Open pans or grainers, . bags, carlots or truckloads, 

and vacuum pans _._________ $58.86 $61.64 North, works,80 pounds____________._—_. $2.46 
Solar __________-_--_---_ 14.67 1216 — galt, chemical-grade, same basis, 80 pounds __ 2.67 

Pressed blocks, all sources ________ 53.91 52.12 Salt, rock, medium coarse, same basis, 

Rock salt, bulk _-____________~- 10.10 10.00 100 pounds:-____ 1.55 
Salt in brine_______-~_-_~__-__- 4.24 4.51 Salt, rock, extra coarse, same basis, 

mmm, 100 pounds 1.63 

| i | _ FOREIGN TRADE , | 

Salt exports from the United States de- U.S. imports of salt attained a record 
Clined to 776,000 tons in 1978, but reached level of 5.4 million tons in 1978 that was 
an estimated 793,000 tons in 1979. The nearly matched in 1979. Canada, Mexico, 

principal destination of exported salt was and the Bahamas were the main foreign 
Canada. OO sources of salt. Oo 

Table 9.—Salt shipped to the Commonwealth of Puerto Rico and overseas areas 
| _ administered by the United States a oo 

| 1978 . 1979 

. | Area Quantity Value Quantity Value 
oe - (short  .—_—_ (thou- (short (thou- 

a . - oe tons) sands) tons) sands) 

Puerto Rico 5 ee 19,597. $3,877 «20,944 =~: $3,908 
Virgin Islands __________________________________- 7 ye 293 "16 

os Table 10.—U.S. exports of salt, by country | 
_ (Thousand short tons and thousand dollars) 

: 1978 1979 
Destination : 7 —_— —_—-_- OL 

Quantity ' Value Quantity Value eee I te Ct artty tue 

Angola ___________-_-__~___~ Le 4) 18 1 18 
Bahamas ________§____~_ 1 120 1 121 
Bermuda___ >_> _-§_ 5 __ — 1 3 
Canada _____§_§_ LL 750 6,776 ©7165 7,218 
Costa Rica ___ 5 ee 1 148 1 53 
Denmark_______________~-~__ Le 5 28 (4) 33 
Egypt _-_______-_______-~___ 1 84 _- _— 
Germany, Federal Republic of _-_.__________________ 1 38 (4) 6 
Hong Kong_ _________________~____-~___-_-____- 1 18 1 53 
Mexico ____________~-_____~--_--_____-___- 6 298 “12 287 
Netherlands Antilles. $259 ~5§_ ~»§5 5-5 75 5 ee ee eee (4) 28 1 60 
Saudi Arabia___$_§_§ >_> ee ee 6 1,377 3 835 
South Africa, Republic of __-_-__-_-_________________ 1 10 (1) 6 
Sweden _________________~-_________-_--___- (2) 20 1 21 
Trinidad and Tobago. _____§.§________________ (7) 26 2 119 
United Arab Emirates ______§_____~_ ~~ ee (4) 27 1 72 
United Kingdom ____§_______ Le (7) 111 1 78 
Venezuela ______________~_____ ee (1) 21 1 7 
Other __________ LL 4 646 3 440 

Tota? _—§__ 776 9,795 °793 9,489 
ee EsELUErP: BLL Ot 

“Estimate. 
1Less than 1/2 unit. 
2Data may not add to totals shown because of independent rounding.
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Table 11.—U.S. imports for consumption of salt, by country 

(Thousand short tons and thousand dollars) 

. 1978 1979 

Country 
or Valu 

Quantity Value Quantity Value 

Bahamas _______---~--------
7- 7-3 699 3,219 528 3,985 

Brazil ______---------------
- — __ 197 1,625 

Canada ______--------------
 9-0 12 005 143,141 22 057 215,580 

Chile ______------
-------- 9-9-3 ~ $208 31,398 244 1,699 

Colombia ____-------------- 
a —_ 41 480 

Italy______----------------
-- 50070 36° 346 42 1,205 . 

Mexico _____-_---------- oe
 1,600 10,180 1,649 11,282 

Netherlands _____------------
-----7- 775777777 4(5) 44 57 960 

Netherlands Antilles_ _----------
--------~--7--777 251 2,076 175 1,597 

Spain _____----------------
 30 488 2,903. 252 1,745 

Tunisia __._-_----------------
7 7 _ 89 552 33 250 

United Kingdom _~_-----~-------------
--7- 77777 11 . 67 6(5) 65 

Other ________-------~--
----- 3-3-0 

75) 7364 8(5) 8447 

Total? ___--------------- 
e 5,380 34,247 5,275 40,860 

Includes salt brine through St. Albans customs district, 24 short tons ($259), and through Buffalo customs district, 2 

short tons ($330). 

; 

2Includes salt brine through Detroit customs district, 239 short tons ($5,370). 

3Includes salt brine through Philadelphia customs district, 1 short ton ($280). 

4tncludes salt brine through San Juan customs district, 53 short tons ($1,104). 

5Less than 1/2 unit. 

Includes salt brine through Washington customs district, less than 1 short ton ($344). 

7Includes salt brine from Denmark through Chicago customs district, less than 1 short ton ($1,355), and through 

Cleveland customs district, 8 short tons ($69,902). 

8Includes salt brine from Denmark through Cleveland customs district, 6 short tons ($48,410); from Finland through 

New York customs district, less than 1 short ton ($949); from Sweden through New York customs district, less than 1 

short ton ($637). 

°Data may not add to totals shown because of independent rounding. 
. 

Table 12.—U.S. imports for consumption of salt, by class 

. (Thousand short tons and thousand dollars) 

In bags, sacks, barrels, Bulk 

. or other packages u 

Year 
(dutiable) 8 (dutiable) 

Ee ee 

Quantity Value Quantity Value 

1977 _______--~---------
------7 77077 23 883 14.506 125,811 

1978 ___________-~-----------
-----77-7 1 1,209 25,379 233,037 

1979 _________-~------------
--- 7-77-77 1 1,760 35,275 339,099 

‘Includes salt brine from the Bahamas through San Juan customs district, 35,870 short tons ($182,221); from the United 

Kingdom through Baltimore customs district, 1 short ton ($963), from Denmark through Cleveland customs district, 3 

short tons ($3,695). 

2Includes salt brine from Canada through St. Albans customs district, 24 short tons ($259), and through Buffalo customs 

district, 2 short tons ($330); from Chile through Philadelphia customs district, 1 short ton ($280); from the Netherlands 

through San Juan customs district, 53 short tons ($1,104); from Denmark through Chicago customs district, less than 1 

short ton ($1,355), and through Cleveland customs district, 8 short tons ($69,902). 

3Includes salt brine from Canada through Detroit customs district, 239 short tons ($5,370); from the United Kingdom 

through Washington customs district, less than 1 short ton ($344); from Denmark through Cleveland customs district, 6 

short tons ($43,410); from Finland through New York customs district, less than 1 short ton ($949); from Sweden through 

New York customs district, less than 1 short ton ($637).
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Table 13.—U.S, imports for consumption of salt, by customs district a 7 
(Thousand short tons and thousand dollars). SO vo, - 

Customs district 1978 i979 . 

. 
LS ETP onra Sac 

. 
— ——— 

. , 

ustoms cistric Quantity Value Quantity . Value. 
Anchorage, Alaska. === 

1 202 : Il. 850 
Baltimore, Md________ "07 TTT rrr tt trrt tt 540 3,279 498 . 4,550 - 
Boston, Mass_________ rt t trae 133 992 34 - 270 
Buffalo, NY ______- 00 TT Trt rrr 105 708 23 258 
Chicago, W_ _______ ttre 376 2,184 519... 3,629 - 
Cleveland, Ohio ________ ttt rrr . 100 659 16 157 | 

. Detroit, Mich Tota ean ene 
- 851 4,964 697 5,390 

Duluth, Minn _______ Tr tcrrrcee 125 1,093 182 1,625 © 
Tos Angeles, Calif. ______ 9 77 T ttt TTT re 237 1,406 ~ 150 683 
Milwaukee, Wis_______ 07D TTT t rrr te 349 1,919 - 620 3,162 
New Orleans, La ileal 

16 110 132 1,122 
New York, N.Y _____ Trt rrr 404 2,731 253 2,449 

_ Norfolk, Va qpy TT TTT ote ee eee 88 671 409 1,051. 
Ogdensburg, N'Y ______ rrr ttt 23 175 18 189 
Philadelphia, Pa Totter eee 18 106 36 290 

~ Portland, Maine Warton eee 
399 2,867 485 4,182 

Portland, Oreg Towra ean ee 
403. —s- 2.495 436 2,309 

Providence, RI Toe tte nee 
85 440 109 922 

St. Albans, Vt _______ 0 TTT rrr 38 927 25 390 . 
, San Juan, PR _____ 0 Tro 90 1,285 © 41. 34] 

Savannah, Ga ____ 
ttt rrc 450 1,572 318 2,197 

Seattle, Wash _______ ttt trro 469 2,983 500 3,416 
tampa, Fla_— 

ttre 22 90 16 - 136 
Wilmington, N.C ~ a3 ~ eee 

58 395 158 1,755 
Other --______ TT srt ) 64 | 1 39 Tota ——--- 

5,380 34,247 5,275 40,860 
1Less than 1/2 unit. — . . Data may not add to totals shown because of independent rounding. 

Table 14.—U.S, imports for consumption of salt, by use as reported by salt producers 
(Thousand short tons) —— ce 

Use } 19781979 
Government (highway use) DTT ato tsa n een n eee eee 

2,203 2,396 | 
Chemical industry service Combanigg TTT TT cee 

776 = '762 
Water-conditioning service companies WT ena c awn ee 

126 148 
Other DTT enn ne 

499 388 Total! Wao >-~ === ~~~ ~~ + === 
3,604 3,695 

1Disagreement with totals in tables 1, 11, 12, and 13 is because of incomplete data on the uses of imported salt. *Data may not add to totals shown because of independent rounding. 

, | WORLD REVIEW - | 

World salt production reached nearly 181 
million tons in 1978. Thirteen nations, the — Million tons United States, Mainland China, the 1978 1979 U.S.S.R., the Federal Republic of Germany, << the United Kingdom, France, Canada, NorthAmerica7777777---- 22 16 Mexico, Italy, Romania, Australia, Poland, Asia-___- = 35.0 35.3 and India, accounted for 82% of the world’s Oeuth America TTrrttttrete 6-0 1 salt output. 

Africa ~2_-_____ 3.1 3.1 In 1979 salt production was estimated at. <—<—-—-—————__ 185 million tons worldwide. Production . . . . 
from the top 13 countries amounted to Abu Dhabi.—Abu Dhabi National Oil Co. 

contracted for a seawater-evaporation salt about 83% of the total. lant and a chloralkali facility, due on 
: Distribution of the production by conti- stream by veare 41980 3 Ys nent follows: 

y yearen .
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| Australia.—Storm damage to shiploading for a chemical complex at Ras Lanuf, con- 
and jetty facilities in March 1979 forced — nected by pipeline with the salt brine depos- 
Dampier Salt Ltd. to suspend salt produc- its at Marada.4 : . 
tion at Lake MacLeod in Western Australia. Pakistan.—Pakistan Mineral Develop- | 
The company hoped to cover the shortfall ment Corp. began production of 220 tons of 
by increasing output at its Dampier loca- galt per day at Jatuna in 1978."® OO 

tion, while the Lake MacLeod operation Poland.—A new salt mine under con-_ | 
undergoes reconstruction over an estimated struction at Moszczenica is scheduled to 
18-month period. Dampier Salt acquired the come onstream in 1984 with initial capacity — | 
Lake MacLeod site from Texada Mines Pty. of 660,000 tons per year. Production from 
Ltd. ina i978 merger. the mine will largely replace that from the 
Austria.—A new evaporated salt plant 7 00-year-old Wieliczka and Bochnia mines, 

was being constructed Steinkogel vy the § which will continue to produce some high 
national salt Producer. he plat will have purity salt for food and medicinal uses..*° | 
a capacity of M, t oo vmond C. , tal Salt Occidental Petroleum Corp. and the Pol- | 

pahamas.— Most oF Mamone wtys ish Government were studying the feasibili- 
a S ae Sorat salt Production a Long ty of establishing a joint venture to develop 
Sland was 10s cavy rains irom a more of Poland’s salt deposits for chemical 
hurricane in September.’° roduction 2” : 

Canada.—The Government of Quebec has P . : . , 
| ; _ "Thailand.—A proposed synthetic soda ash 

approved the commercial development of : . 
salt deposits at Grosse-Ile in the Magdalen plant at Sattahip based on Thai salt and 

_ Islands in the Gulf of St. Lawrence. Salt umestone ‘duction Pw a: oportoay Foon 
from the projected 1.3-million-ton-per-year ® a - *FO le, ton ' t th a as ber ocal | 
mine will be used principally for highway *™ ustry and export to other member coun- 

- ae “Ley: . _ tries of the Association of Southeast Asian 
deicing. The feasibility of locating a syn Nations is scheduled to begin in 1985 with thetic soda ash plant in the Gaspe region of > | 

Quebec is being studied as another possible 9,900 tons and reach a maximum of 590,000 
end ‘use for the salt. Salt shipments from tons in 1997. ae 
the Magdalen Islands could begin in 1983. | U.S.S.R.—Construction continued on a 

Domtar, Inc., will increase the capacity of new 2.2-million-ton-per-year salt mine at 
its rock salt mine at Goderich, Ontario, by Artemovsk and on a 1.1-million-ton-per- 
55% to 3.8 million tons annually over a year mine at Zima. Other salt production 
2-1/2-year period.” facilities were under construction at 

Iraq.—The State Organization for Miner- Verkhnekamsk, Nizhniy Braskunchak, Mo- | 

als awarded a contract for the construction zyr, and Sterlitomak. Development ofa new 
of a 660,000-ton-per-year solar salt facility mune at Gusev is planned.** — | 

at Fao by 1981. Most of the output will be Venezuela.—Empresa Nacional de Sali- 
for industrial consumption, but 82,000 tons nas, the national salt company, announced 

per year is slated for food use.*° a combined venture to build a large solar 
Libya.—The General National Organiza- salt works with annual production of 2.8 

tion for Industrialization announced plans million tons in the State of Zulia by 1982.”° 

. | Table 15.—Salt: World production, by country 

, _ (Thousand short tons) | 

| Country! | 1976 1977 = —«:1978P 1979° 

North America: 
Bahamas____________---_-------------- 1,491 1,841 ©1,800 1,500 — 
Canada_____________------------------ 6,607 6,657 7,112 27,355 
Costa Rica____.._-_______-______-_-______- 22 30 38 40 
Dominican Republic _______-____~--~------~-- 743 75 40 40 
-El Salvador®____________--_-------------- 25 730 30 30 
Guatemala____~_____--__-_-------------- 12 12 12 12 
Honduras ___=~___-~-----_~----~-~-~-~---- 35 r e35 €35 35 
Leeward and Windward Islands® ______________~- 55 55 55 55 
Mexico _____________-_--__------------ 5,061 5,401 6,212 6,200 
Netherlands Antilles® __________.__--_-~---- 530 440 440 440 
Nicaragua _____________-___-~-~---------- "16 reig £90 20 
Panama _______~_~--~~----~-~-~~-~-~---~-~--+-- 14 23 17 17 
United States, including Puerto Rico: 
Rock salt, — —————~- ~~~ = —— == === ano 15,668 14,958 14,688 214,882 

er : 

United States ______-_---------------- 28,523 28,454 28,181 230,911 
Puerto Rico® ____.______-___~----_~----- 27 27 27 27 

See footnotes at end of table.
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Table 15.—Salt: World production, by country —Continued 

(Thousand short tons) 

Country? 1976 1977 1978? 1979® : 

- South America: 
Argentina: 

Rock salt —-. 2 ~§ 5 5 5 = ee LLL 2 2 1 1 
Other salt. $2 ~~ ee Le 727 1,263 1,058 1,100 

Brazil. $$$ _~§_§_~§_~_ LLL 2,726 2,734 3,006 3,100 
Chile _-- ~~ Le 472 _ 467 434 430 
Colombia: 

: Rock salt _-- ~~ 5 5 5 5 LL F205 199 196 — 190 
Other salt_____-____.~_~______ ee F1,020 817 632 630 

Peru _~~_______ Le 335 342 540 500 
Venezuela_______-§__- $5 ©330 266 174 170 

Europe: . 
Albania®_ = § = Le 55 55 55 70 
Austria: . 

Rock salt ~-. 2 5 5 ee ee 1 1 1 1 
Evaporated salt ________. _-__-_______-_-- 366 356 354 350 
Salt in brine _- $25 ~>- 75 5 5 ee F270 161 172 180 

Bulgaria __________________----____---- 83 96 “100 100 
Czechoslovakia _._____________~___ ~___u T0269 280 284 290 

| Denmark. Le 385 346 358 360 
France: 

Rock salt _-. 5 5 2 2 5 Lee 309 316 505 640 
Brine salt_ =~. 25 5 5 = 1,176 1,120 1,215 1,320 
Marine salt. $2 > $5 5 LLL 1,577 614 953 990 
Salt in solution ___________----__~~_---- 3,638 3,847 4,520 4,630 

German Democratic Republic: 
Rock salt _.____________ ee 2,765 2,855 2,963 ~ 3,000 
Marine salt. __§ _-__§_-__~ ~~~ _ Le 57 58 &58 58 

Germany, Federal Republic of: 
Marketable: a 

Rock salt ~-_§_-9 $5 5 5 5 ee ee 7 027 7,860 7,546 7,500 
Marine salt and other salt ___.§ $$ _________ 5,448 -  §,728 6,407 6,500 

Greece _____§__- Le "154 209 147 2154 
Italy: 

Rock salt and brine salt _-____§__~ ~~~ ___ ee 3,759 3,969 4,102 4,300 
, Marine salt___-§ ~~» -§ 5 5 be LLL 664 1,576 1,334 1,300 . 

Malta________________ (3) 1 ey 4 
Netherlands________________~_~_____ Le 3,336 3,429 3,240 3,200 
Poland: 

Rock salt ~-. 2 ~5 LLL 1,821 1,722 1,582 1,700 
Other salt. _§_-_§_§- 5 Le 2,388 3,081 - 3,263 3,300 

Portugal: 
Rock salt _______._--___-----__-_-~~- 7338 387 359 350 
Marine salt_____________.__-__------- 180 164 €155 155 

Romania: . 
Rock salt —-._- -§ »5 5 5 ee LL 1,827 1,900 

} 4,641 5,000 { - 
Other salt. _ _-§ ____ > _-- 5 ee 3,397 3,400 

_ Spain: 
Rock salt .. 75 ee LLL 2,204 1,359 1,400 1,400 
Marine salt and other evaporated salt*_________ 1,277 1,324 1,350 1,500 

Switzerland ____§__§_§__~______ 343 403 431 430 
USS.R&_ Le 715,650 715,760 15,980 16,200 
United Kingdom: 

Rock salt _.§ --§ -_ --- Le 674 998 1,445 1,500 
Brine salt__-§ ~5 / 5 5 8 LLL 2,114 2,062 1,940 2,000 
Other salt___$_§_-__§_§_____ Lt 6,037 5,981 4,673 4,600 

Yugoslavia: 
Rock salt _._ 5 - 5 5 LLL 101 94 98 
Marine salt___§__~_~_ ~~ Lee 14 23 37 } asa6 
Salt from brine __-_~_~___~§ ~~~ ~~ 204 207 193 

Africa: 
Algeria. =§ ~ 9 5 5 5 ee LL 150 162 189 180 
Angola® ~~~ 5 55 ™55 55 55 
Benin. ~~ 5 5 5 5 eee (3) (3) e(3) ) 
Egypt____-_~--___~_______ 5380 658 882 840 
Ethiopia:® 

Rock salt® ~ 2 = 5 = 11 6 11 11 
Marine salt___§_§_§_~ _~>__§__ Le 97 regs e565 55 

Ghana®____§ = LL ™100 55 55 55 
Kenya: . 

Crude ______~___ 55 44 22 22 
Refined _______________--~-~-~--_--~-- 16 14 €13 13 

Libya® __-__ 11 11 17 11 
Madagascar ____§$__§ »§ _-§ 5§ 5 30 29 33 33 
Mali. ~~ 5 Le 3 res es, 5 
Mauritania®§_-§_ = = 1 1 1 1 
Mauritius _________~_____ Le 6 7 7 7 
Morocco ____§_§_~_§ ee 24 14 19 20 
Mozambique®_____________________ ee 31 31 31 31 
Niger® __-_ $e Le 1 1 1 1 
Senegal. _________________------------- 156 154 154 154 

See footnotes at end of table.
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Table 15.—Salt: World production, by country —Continued | | 

(Thousand short tons) . . 

reece ta A PSP SS 

Country! 1976 1977 . 1978” 1979° 
el 

Africa: —Continued | 

Sierra Leone® ________________~_~_------- 200 | 200 200 200 
Somali Republic®_________._.__-_-------+-- 2 2 2 2 
South Africa, Republic of __.._.____-__-------- 247 267 540 2594 
South-West Africa, Territory of (marine salt)® ______~— 240 F250 250 250 
Sudan ___________ ee 77 101 79 100 
Tanzania. ________________~_----------- 51 31 22 25 
Togo _________-_--_--~---------------- €(?) __ 1 1 
Tunisia____.__.-~__-_~____-~----~-----+-~-- 7529 446 469 470 
Uganda®__________~___~____-------~--+-+- 1 Tl 1 . 1 

Asia: , 
Afghanistan __________-----__~----_----- T7 86 89 22 
Bangladesh>_______§_-§_____.____.-~-_-=--- ™606 381 866 . 800 
Burma _____~____-~-~-~-—-—-~-~-~~~-~~-~~-~- F139 254 336 330 

- China: : 
Mainland________~_~_-_--_---------- r €92,000 F €19 000 21,536 22,000 
Taiwan _____~—-~-__~-~_~--~-~-~-~~~--+ 548 547 375 2404 

Cyprus _________.-___~-----~--------+--- 4 __ a _- 
India _______~__-__-~__--~--~~-~-~~-~--_-~-~-~-- 4,892 4,144 4,828 5,000 
Indonesia ____.§__._____-_-_~------~---+--- 234 621 ©700 700 
Tran® == = Le 772 7712 °772 400 
rage _- eee 71 90 90 90 
Israel _-_-_____ ~~ _-_-__ eee T95 ©110 134 140 
Japan? ___ ee 1,125 1,164 1,183 —* 1,200 
Jordan ____________-_~_-_---------+---+- 22 33 33 33 
Kampuchea, Republic® ______________------- 33 33 13 —6«~6 
Korea, Democratic Republic ________--.-----_- 600 600 600 - 600 
Korea, Republic of _.___.__._____-_------+--+-- 595 606, 617 615 
Kuwait $2 5 5 ee ee eee 17 18 21 Al 
Laos® ____ = Le 11 11 17 - 20 
Lebanon® __________________~_---~-----+ 40 40 18 13 
Mongolia® ______._§____________-.---~---+-+- 12 "17 17 17 
Pakistan: 

Rock salt® ~__.__§_§___ ee 413 424 455 2537 
Other salt__.____~___-~.---~_-~~-+-~-~---~-+-~ . T159 126 250 | 2211 

Philippines _______.____-_-_~--~~--~---~~--+- 7225 220 58 58 
SriLanka ____________-_-..---~-------+- 155 57 165 170 
Syrian Arab Republic ~~ ———-—-—--~-~—~-~~~~~~ 60 116 121 130 

ailand: 
Rock salt ..._. ._-_._-.--------------- 6 14 13 212 
Other salt®__§_§_§_§_§_§__________ ee ™180 F180 180 180 

Turkey _____._-___-~-_--~_--~--~-----~-~---- 638 857 1,024 _ 1,000 
Vietnam® _________________ ee 390 F415 415 400 
Yemen Arab Republic____________----.----- 110 80 30 100 
Yemen, People’s Democratic Republic of __________ 83 83 83 - 88 

Oceania: : , 
Australia (marine salt and brine salt). _._§_§_»$_______ T6051 75,197 5,142 5,000 
New Zealand __________~~_-~--~----~---+- 47 58 72 80 

Total _~____________~_~___---~_-~-~-~--- 176,305 174,567 180,505 184,958 

€Estimate. Preliminary. ‘Revised. 
Salt is produced in many other countries, but quantities are relatively insignificant and reliable production data are 

not available. 
2Reported figure. 
3Less than 1/2 unit. 
“Includes an average annual production in the Canary Islands of about 30,000 short tons of marine salt. 
5Year ending June 30 of that stated. 
®Year beginning March 21 of that stated. 
TIncludes Ryukyu Islands. 

TECHNOLOGY 

The Vth International Symposium on _ that can lead to an optimum pore distribu- 
Salt was held from May 29 through June 1, tion and thus enhance its sulfur-removal 
1978, at Hamburg, Federal Republic of Ger- capacity. This effectively reduces limestone 
many. The event was attended by repre- requirements and the amount of solid waste 
sentatives from the salt industry, research produced.”! 
organizations, and government worldwide, A major cause for deterioration of high- 
and papers on a variety of topics were way concrete is the corrosion of steel rein- 

} presented. forcement bars by saline water in regions 
Fluidized-bed combustion of coal in the where deicing salt is applied and in seacoast 

presence of salt introduces structural rear- areas. During road construction specialty 
rangement in the limestone bed material chemicals such as calcium nitrate can be
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used to inhibit corrosion, and sealants in- Co, greimical Week, Cargill Makes (ash Bid for Leslie Salt 
cluding wax pellets which are melted by r ‘Kuhns, L. Harvesting the | Great Salt hake. Water 

ing ej echnology, November-December , pp. 28-31, 64. heating the set concrete can be introduced SAkzona, Inc. 1979 Annual Report. P. 2 

0 fit porous areas. ®Industrial Minerals. Interpace Sells Salt and Wollas- 
A solar heating system that stores incom- tonite. No. 188, March 1979, pp. 17-18. | 

. 1 ° ‘ling til h pe 7Chemical Marketing Reporter. Current Prices of Chem- 
ing solar energy 1n ceiling tiles that contain - _icals and Related Materials. V..216, No. 27, Dec. 31, 1979, p. 
a chemical heat sink consisting primarily of | aA Pa cL go N = Uhde Wins DMI50 

: . uropean emicai JNews. e Ins m. 

soe sultate and water has been devel: Chloralkali Plant Order in Abu Dhabi. V. 32, No. 851, Sept 
oped. The absorption and release of heat is 1,1978,p.35. 

. based on ac ryst alline ph ase chan ge be- - 139 Apel 1073 on Cyclone Hazel Hits Dampier. No. 

tween two forms of sodium sulfate. Howev- 9 10_____. David Hits Diamond. No. 145, October 1979, p. 

er, 8% sodium chloride by weight iS also 14 Finance for Quebec Salt Project. No. 146, 
required to achieve the desired melting November 1979, p.10. 0 
point for a comfortable room temperature. — 1979 541. Domtar Getting Bigger in Salt. No. 139, April | 

The largest salt-gradient solar pond in Co chemical Age. ingeco Laing to Build 2, Solar Salt 
‘tod : * omplex in Iraq. V. 116, No. , Mar. 17,1978, p.1. °° 

the United States was built in 1978 at _ _ 44European Chemical News. Libya Plans Second Salt: 
Miamisburg, Ohio, to provide heating for a Based Chemical Complex. V. 32, No: 861, Nov. 17, 1978, p. 

swimming pool and recreation building. °i®Mining Journal. Pakistan Opens New Salt Mine. V. 
Water in the pond is warmed by the sun, 290, No. 7446, May 5, 1978,p.837. os 
and heat loss due to convection is prevented. 09, 1979p. Salt From Moszezenica. V. 292, No. 7056, June 

by iigher concentrations of seu chloride Chemical, & Engineering News. Occidental Signs Pol-. 
In the deeper parts o ond. ish Pact. V. 56, No. 35, Aug. 28,1978,p.9. 0 

‘ ber p “4: ©P op ey. ou ' ‘ 18Industrial Minerals. Soda Ash Project Goes~Ahead. - 
The search for a sodium nitrite substitute No. 143, August 1979, p. 12. | 

: in bacon has led a major food processor to No pp gineering and Mining Journal. News Briefs. V.179,  ~ 
test market a nitrite-free bacon that usesa Mining ‘Annual Review. June 1979, p. 585. 

traditional salt and sugar cure.”® | N “Industrial Minerals. Company News & Mineral Notes. 

Imperial Chemical Industries Ltd. intro- 2ighearer, J A, L Johnson, and C.B. Turner. Effects of 
duced two series of dyes that offer a single- Sodium Chloride on Limestone Calcination and Sulfation 

stage continuous process for polyester/- Noo Sen oT tien. ee & Technol . B 
cellulose fabrics and eliminate the need for P chemical & Engineering News. Method Seals Concrete” 

ores. V. 56, No. 37, Sept. 11, , p. 22. — 
sag and some other compounds. h 57 No 3 Grace Offers Corrosion Inhibitor for Concrete. V. 

- Scientific debate continued over the un-. , No. 28, July 9, 1979, p. 14. Oe 
ps8 gee . . . Chemical Week. Specialties Cut the Bridge Toll. V. 215, 

certainties involved with geologic contain- No.9, Aug. 29, 1979, pp. 52-53. ‘ | 
ment. of glassed-in nuclear wastes in rock Sun emical Week. Chemical Mixture Greates “Midnight 

. . _ Sun.” V. 122, No. 9, Mar. 1, 1978, pp. 34-35. 
salt. Of particular concern is the effect of 24Chemical & Engineering News. Prospects Improving 

- heat generated by the decay of nuclear for Wider Solar Energy Use. V. 57, No. 34, Aug. 20, 1979, 
. ‘ 43 ~—sopp. 22-23. . - 

waste on the containment medium and 25Chemical Week. Test-Marketing Starts for Nitrite- 
surrounding formations.?’ _ Free Bacon. V. 124, No. 11, Mar. 14, 1979, p. 14. 

.*6European Chemical News. ICI Introduces New Dye 
Z , . oe. _ System for Man-Made Fibers. V. 32, No. 822, Feb. 3, 1978, 

1Physical scientist, Section of Nonmetallic Minerals. p. 23. . a 
*Chemical Marketing Reporter. Cargill Plansto Expand  ?’Chemical & Engineering News. New Problems Arise 

Its dalt-Drying Facility at Breaux Bridge, La. V. 216, No. for Nuclear Waste Storage. V. 56, No. 24, June 12, 1978, p. 
, Oct. 22, 1979, pp. 7, 37. oo



| By Valentin V. Tepordei? | 

A total of 996 million tons of sand and _ these totals, 97% was construction sand and 
gravel was reported produced in the United gravel and 3% was industrial sand and 
States in 1978 with a value of $2.30 billion. gravel for both years. 
This tonnage is the highest ever reported, __ Production of construction sand and grav- 
1% above the previous record production of el increased 7% in 1978 but, then, decreased 
1973, and 7% above that of 1977. In 1979, by 2% in 1979. Production of industrial 
production decreased to 979 million tons, sand and gravel increased 5% in 1978 and 
2% below the 1978 record. Value of 1979 again increased another 2% in 1979. Ex- 
production was a record $2.43 billion. Of ports of sand and gravel in 1978 increased 

Table 1.—Salient sand and gravel statistics in the United States! 
. . | (Thousand short tons and thousand dollars) 

| 1975 1976 1977 1978 . 1979 ee EN 
Sold or used: - _ 

Construction: 
Processed: . . 

Sand: 
Quantity - meee ee Lk 265,404 418,495 439,400 489,800 455,000 

G alue- ~ eee ee L 448,583 654,389 848,200 . 989,200 . 974,100 
ravel: 

Oo 
Quantity - Hoe eee 353,652 436,747 458,400 473,500 490,500 
alue.. LL 634,931 949,405 968,700 1,064,000 1,170,000 

Unprocessed: . 
Sand and gravel: . 

Quantity. .__.-____.___._____ | 148,097 — (2) (7) (?) Value______________-._.____ 106,827 () (?) () () —_—— 
Total construction:* 

Quantity - ~ ee ee 762,153 855,242 897,900 963,300 945,500 
alue__ = 1,190,341 1,603,974 1,817,000 2,053,000 2,144,000 ES OE EUNE 908,000 6,144,000 ———————¥—[——>—>[=[ KK] ;_ — _—=x£=—>SEFT>===> 

Industrial: 
Sand: 

Quantity Hee ee Le 26,723 29,669 29,610 31,810 32,120 
alue____ ee - 146,982 169,127 201,900 234,200 275,200 

Gravel: . 
Quantity ~-- ee Lt 560 245 1,745 1,041 1,391 

alue____§_~_~ 2,996 1,109 8,704 5,554 8,574 OEE 
Total industrial:? : 

Quantity wee eee 27,283 29,914 31,360 32,850 33,510 
alue___- 149,978 170,236 210,600 248,800 283,800 ee I 48,800 288,800 —eeeeeeeeeeeee 

Grand total:* 
Quantity - ----+- ee Cs 789,486 885,156 929,200 996,200 979,000 
alue.__ 1,340,319 1,774,030 2,028,000 2,302,000 2,427,000 

Exports: 
Quantity Hee ee 3,219 3,692 3,689 4,260 2,076 

alue ~~ 15,047 19,516 21,515 29,270 32,440 
Imports: 

Quantity —- ee 374 353 386 625 423 
alue _~_____ 717 909 1,278 2,084 1,179 nn ECO eS 

Puerto Rico excluded from all sand and gravel statistics. 
2Processed and unprocessed are no longer separated. 
5Data may not add to totals shown because of independent rounding. 
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15% to 4.2 million tons, but decreased to 2.1 MAR study concluded that the provisions of 

million tons in 1979. Imports of sand and the Surface Coal Mining Law had only | 

gravel increased 62% in 1978 to 625,000 restricted application in the mining of non- 

tons, but decreased in 1979 to 423,000 tons. coal minerals and suggested that the sand — 

As appropriate throughout the remainder and gravel industry may be regulated on a | 

| of this report, where different values exist local government level and not by the 

for 1978 and 1979, the 1978 values are Federal Government. The Council on Envi- 

shown first, with the 1979 values immedi- ronmental Quality, which had been assign- 

ately following in parentheses. | ed responsibility for developing legislation 

Legislation and Government Pro- for the mining of noncoal minerals, then 

grams.—In August 1977, the Federal Sur- scheduled public hearings on the COSMAR 

face Mining Control and Reclamation Act report. 
became Public Law 95-87. Through section § In March 1978, the Federal Mine Safey 

709 of the act, Congress directed the Council and Health Act of 1977 became effective 

on Environmental Quality? (CEQ) to spon- and was being enforced by the Mine Safety 

sor a study regarding the applicability of and Health Administration (MSHA) of the 

this law to the surface mining of noncoal U.S. Department of Labor. As a result of the 

minerals. In April 1978, the National Acad- numerous complaints from industry repre- 

emy of Sciences, under a contract with CEQ sentatives regarding the provisions of the 

formed the Committee on Surface Mining act, its applicability to sand and gravel 

and Reclamation (COSMAR) whose task operations as well as the cost of compliance 

was to complete the study requested by with its provisions, bill H.R. 1603 was intro- 

Congress. In November 1979, COSMAR’s duced in Congress on January 29, 1979. This 

final report on “Surface Mining of Non-Coal bill was designed to amend the Federal 

Minerals” was published. Recognizing its Mine Safety and Health Act by stipulating 

importance, sand and gravel was studied as__ that its provisions shall not apply to sand 

: a separate commodity with the “Working and gravel operations. As of December 31, 

Paper on Sand and Gravel Mining” being 1979, the bill was still pending in the House 

published under separate cover as an ap- Committee on Education and Labor. 

pendix to the Committee’s report. The COS-_- , : Oo 

- DOMESTIC PRODUCTION 

In 1978 and 1979, the Pacific region led of construction sand and gravel, in order of 

the Nation in the production of construction volume, were California, Alaska, Texas, 

sand and gravel with 224 (221) million tons Ohio (Michigan), and Michigan (Ohio) with 

or 23% of the U.S. total. Next was the East 34% of the national total. In industrial sand 

North Central region with 19% (20%) fol- and gravel, four States produced 49% (47%) 

lowed, in 1978, by the West North Central of the national total with Illinois (Michigan) 

region with 11% of the total and, in 1979, by first, followed by Michigan (Illinois), New 

. the Mountain region with 11% of the total. Jersey, and California. 

In industrial sand and gravel, the East For the combined production of construc- 

North Central region led the Nation with 14 __ tion and industrial sand and gravel, the five 

(14.2) million tons or 48% (42%) of the leading States in order of volume were 

national total followed by the South Atlan- California, Alaska (Texas), Alaska (Texas), 

tic region with 14% (16%) and the West Michigan, and Ohio with 34% of the US. 

South Central region with 11% (13%). total. 

If the four major geographic regions are The top 10 producers of construction sand 

compared (table 2), the West led the Nation and gravel in 1978 were, in order of ton- 

in the production of construction sand and nage, Lone Star Industries, Inc.; Conrock 

gravel with 34% of the total. North Central Co., Inc.; Gifford-Hill & Co., Inc.; American 

was the next with 30% (31%) and the South Aggregates Corp. Dravo Corp.; Martin- 

was third with 24% of the national total.In Marietta Aggregates; Kaiser Sand and 

industrial sand and gravel, the North Cen- Gravel Corp.; Owl Rock Products Co.; E. R. 

tral region produced 48% of the national Jahna Industries, Inc.; and United Metro 

total followed by the South with 30% and _ Inc. | 

North East, a distant third, with 12%. In 1979, the top 10 producers of construc- 

The five leading States in the production tion sand and gravel were, in order, Lone
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Figure 1.—Production and value of sand and gravel in the United States for 1950-79. 

| Star Industries, Inc.; Conrock Co., Inc; industrial sand and gravel by 109 (113) 
American. Aggregates Corp.; Dravo Corp. ; companies with 184 (179) operations. Some 
Gifford - Hill & Co., Inc.; Kaiser Sand & companies: produced both construction and | 
Gravel Corp.; Livingston - Graham Inc.;Owl industrial sand and gravel from the same 

Rock Products Co.; Martin-Marietta Aggre- operations. Therefore, a discrepancy exists 
gates; and A. Teichert & Son Inc. Combined between the total number of producers of 
production from the 147 (187) operations of construction and industrial sand and gravel 
the top 10 producers represented 10% of the and the total number of producers of sand 
national total. a _and gravel. Most of the construction sand 

The five leading producers of industrial and gravel came from operations that pro- 
sand and gravel in order of tonnages, were, duced more than 200,000 tons per year; in 
for 1978, Pennsylvania Glass Sand Corp., 1978 and 1979, 1,204 (1,229) operations, 
Ottawa Silica Co., Martin-Marietta Aggre- representing 17% (18%) of the total, pro- 
gates, Manley Brothers, and Owens Illinois, duced 67% (69%) of the total tonnage. 
Inc.; and, for 1979: Pennsylvania GlassSand Between 1975 and 1979, the number of 
Corp., Ottawa Silica Co., Martin-Marietta construction and industria! sand and gravel 
Aggregates, Pebble Beach Corp. - Wedron operations producing over 200,000 tons per 
Silica Div., and Owens - Illinois Inc. _ year, as well as their share of the market, 
Combined production from 27 operations increased each year. At the same time; the 

of the top five producers was 45% (42%) of number of small producers and their com- 
the U.S. total. bined production decreased (table 6). 

In 1978 and 1979, a total of 5,270 (4,975) The total number of operations in each 

producers of sand and gravel with 7,249 State and geographic region as well as the 
(6,800) operations were canvassed by the number of processing plants on land or 
U.S. Bureau of Mines. Construction sand associated with dredging operations, sta- 
and gravel was produced by 5,219 (4,923) tionary or portable, etc., is shown in tables 
companies with 7,129 (6,684) operations and 7-8. . |
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oe CONSUMPTION AND USES | 

In 1978 and 1979, construction sand and in 1978 and 1979, most of the sand and 

gravel sold or used by U.S. producers was_ gravel for concrete aggregates was produced 
about 963 (945) million tons or 97% of the in the South and West and for asphaltic 
total, valued at $2.05 ($2.14) billion. About concrete and roadbase coverings mostly in | | 

38% of this tonnage was used in concrete the North Central and West. 
aggregates for residential and nonresiden- Total production of industrial sand and 

_ tial buildings, and construction works for gravel was 32.8 (33.5) million tons, 2.8 (1.2) 
highways, bridges, dams, waterworks, and million tons of which were exported. Table 
airports; 5% was used for concrete products 14 shows the industrial sand and gravel 
such as blocks, bricks, concrete pipes and produced in 1978 and 1979 by uses for the , 
plaster, and gunite sands; nearly 15% was four major. geographic regions. The main 
used for asphaltic concrete aggregates and __ uses of industrial sand included 44% (43%) 
other bituminous mixtures; 22% (24%) was for glassmaking and 35% (81%) for foundry. 
consumed in roadbases and coverings; 17% The North Central region lead the Nation 
(16%) was used as construction fill;.and the in total consumption of industrial sand and a 
remaining 3% (2%) was used for railroad gravel with 48% (47%); this region also led 
ballast, snow and ice control, and other in consumption of sand for glassmaking and 
unspecified uses. . foundry use. | 
Data contained in table 10 indicate that, - 

| PRICES — | 

, For purposes of this chapter, price means __ struction sand and gravel uses are given in 
f.0.b. value per ton of sand and gravel atthe table 9, and for each State in table 13. 
first point of sale or self-use. This value does Nationally, sand and gravel for concrete 
not reflect any needed transportation from products and concrete aggregates had the 
the plant, yard, or deposit to the consumer. highest value per ton at $2.48 ($2.65) and 
It does, however, reflect those transporta- $2.43 ($2.59), respectively. 
tion costs needed to bring sand and gravel The average values per ton for industrial 
to the first point of sale or self-use. sand and gravel were much higher than for 

Based on this canvass, the average na- construction sand and gravel. Starting with 
tional value per ton of construction sand 1978 data, table 14 contains, in addition to 
was $2.01 ($2.14); gravel $2.24 ($2.38); and the national values, the average values per 

| sand and gravel $2.13 ($2.26). Industrial ton and uses for the four major geographic 
sand was $7.65 ($8.57); gravel $5.34 ($6.16), regions. Nationally, industrial sand for fill- 
and sand and gravel $7.57 ($8.47). For all er had the highest value per ton at $26.36 

sand and gravel the national value per ton ($31.42), followed by ceramics with $17.35 
was $2.31 ($2.47). ($20.45), and hydraulic fracturing sand with 

National values per ton for major con- $15.61 ($17.27). | | 

| FOREIGN TRADE | 

Construction sand and gravel and indus- ported went to Canada, 12% (83%) to Mexi- 
trial sand were exported from the United co, (22%) to France, and the remainder to 66 
States, as follows: 800,000 (324,000) tons of (69) other countries. | 

construction sand valued at $5.1 ($3.8) mil- Of the 579,000 (852,000) tons of construc- 
lion; 625,000 (566,000) tons of gravel valued _ tion sand and gravel imported, 89% (99.9%) 
at $1.6 ($1.2) million; and 2.8 (1.2) million came from the Canada and the rest from 

tons of industrial sand valued at $22.6 seven (six) other countries. Of the 46,000 

($27.5) million. Ninety-two percent (90%) of (71,000) tons of industrial sand imported, 
construction sand and gravel exported went 72% (95%) came from Australia, 18% (4%) 
to Canada and the remainder was shipped from Canada, and the remainder from eight 
to 52 (58) different countries. Thirty-three (five) other countries. 
percent (58%) of the industrial sand ex-
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| 7 TECHNOLOGY | oo 

The two major areas of concern for the will continue to be high. os 
sand and gravel industry in 1978 and 1979 —-————__— . 
were again production costs and costs of zh hysical scientist, Section of Nonmetallic Minerals. | 

, compliance with Federal and State environ- environmental matters. at advises the President on 
mental and safety regulations.. Production P Carlson, S. F Mine the Land, Improve the Land; It’s 

: os ossible. Pit and Quarry, Apri »p.84. 2 
costs were affected mainly by sharp in- “ Ffavel, M. D. Matching Power to the Product. Pit and 
creases in fuel, power, maintenance, and Quarry, June 1977 not 2 F Growing Go ' 

: . ° : : rancner, rn. A. ocuses on Growling vernmen 

labor costs, | paralleled by no significant Regulation at 62d Annual Convention. Rock. Products, 
increase in productivity. As a result, some Apa! 178. P- be. ble Production . But Same Horse P 
sand and gravel producers, mostly of small pit and Quarry, September 1978, >. a ame _— ower: | 
size, ceased production, were acquired by Herod, S. ploliday Sand and Gravel Adds Major Im- 

larger producers, or had to accept a smaller Prrronman, R. eenen cated “Preventive “Maintenance. 
profit margin. The remaining operators Rock Products, April 1978, p. 152. - 
P : . g} . g pe Ors Levine, S. Direct-Processing Aggregate Plant Lessens 
tried * improve fuel omcency and produc- Materials Handling Operations. Pit and Quarry, June : 
tivit usin re efficient ipm , p. 48. | 
b y og 8 and de: . cle f hair, ent, Levine, S. Computer - Plotted Isopach Maps Guide Sand 
. etter p anning 2n esign . te eir opera: & Gravel Operations. Pit and Quarry, November 1979, p. 
10ns, compu erizing pa. o cir opera- Pit and Quarry. KOMATSU Introduces Huge Bulldozer. 

tions, replacing conventional truck hauling = March 1978, p. 113. : na 
ith , ; i i Pit and Quarry, Domestic Sand/Gravel Producers Join . 

with conveyors, and increasing the size of International Colleagues in Review of Mutual Problems. 
their operations. The significant trend to- April 1978, p. 58. | 

ward larger operations is shown in table 6. _,, Robinson, P- eee is Your Costing. Rock 
Several articles concerning production Robertson, J. L. Mile - long Conveyor Moves Raw 
problems speci fic to the sand and gr avel Material From Pit to Plant. Rock Products, November 

industry and applications of new technolog- Robertson, J. L. Environmental Preplanning Mandatory 

ical solutions in solving them were publish- for Start-Up of New Operations. Rock Products, February 
_ ed in trade magazines.* | _ Rock Products. Show & Tell Sessions Highlight NSGA 

The costs of meeting present environmen- viet Ge Ae ronate Pere Dosieee Planned Ap. 
tal legislation concerning water and air proach. Rock Products, September, October 1979, p. 72 & p. 

pollution, the working environment, and © gmijey, C. H. Engi 1es - A New Idea Catches On. Rock 
land reclamation practices have been and _ Products, April 1978, p. 160. |
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Table 2.—Sand and gravel sold or used in the United States, by geographic region 

(Thousand short tons and thousand dollars) 

Construction Industrial Total 
Geographic Region OOOO eee Fee 

Quantity Value Quantity Value §$ Quantity Value 

oO 1977 | | . 7 | 
Northeast: . 

New England_____-__________- 48,662 95,518 173 2,043 48,834 97,561 
_ Middle Atlantic ____.__~_______ 54,460 117,208 3,280 22,636 57,740 139,844 

. North Central: 
East North Central ___________- 173,174 327,228 12,740 76,579 185,914 403,808 

So West North Central... 102,318 - 187,804 1,845 13,526 104,158 201,330 
uth: 

~ South Atlantic_____._._______ 67,132 141,056 4,333 30,077 71,465 171,133 
East South Central ____________ 47,949 96,920 2,329 12,602 50,277 109,523 

Ww. West South Central. _-_§________ 101,423 216,067 3,839 31,062 - 105,261. - 247,129 
est: 

. Mountain_____~__-~__. ~______ 94,054 191,578 848 6,068 94,901 197,646 
- Pacific. ..-.---_---_--._---- 208,729 443,976 1,969 15,989 = 210,698 460,274 

Total! _._-.________-____ 897,900 1,817,000 31,360 210,600 929,200 2,028,000 

1978 , 
Northeast: - 

' New England___~___~__________ 54,890 114,200 185 2,100 55,070 116,300 
Middle Atlantic __.___________ 55,830 130,000 3,640 32,210 59,471 162,200 

North Central: ~ 
East North Central _____§_.______ 182,900 363,100 14,080 91,940 196,900 455,000 

So West North Central. _._________ 108,200 204,000 1,633 12,240 109,900 216,300 
uth: oo : 
South Atlantic. ...._.__.__.__-. | 178,180 158,200 4,673 38,760 77,860 196,900 
East South Central _.._._.___._ 54,920 113,000 - 1,484 8,708 56,410 121,900 | 

Ww West South Central. ___________ 104,600 239,800 — 8, 708 32,150 108,300 271,900 
est: 
Mountain ______§_§-§ ~~ 104,700 229,600 995 7,536 105,700 237,100 | 

. Pacific. 2-2 25 5 ee 224,100 500,800 2,458 23,160 226,600 524,000 

- Total? ___________.____- 963,300 2,053,000 32,850 248,800 996,200 2,302,000 . 

| | 1979 OO | a 
Northeast: — 

. New England_______________- 52,000 109,600 178 2,173 52,180 111,800 
Middle Atlantic ____.._./§__._____ 53,480 137,400 3,685 35,370 57,170 172,800 

North Central: 
East North Central ___..________ 186,800 385,200 14,200 102,400 201,000 487,600 

So West North Central_ __-§___._____ 102,900 200,500 1,651 18,320 104,500 213,800 
uth: : 
South Atlantic___-_-..__.______ 74,230 172,900 5,371 49,700 79,600 222,600 
East South Central ____.______— 52,900 116,800 776 5,511 53,670 122,300 

Ww West South Central... _§_____ 97,800 248,000 4,351 43,130 102,200 291,100 
est: 
Mountain _________________- 104,000 233,900 978 8,659 105,000 242,600 
Pacific. __.§$_-. ---_-./ __--___ 221,400 539,400 2,325 23,470 223,700 562,900 

Total’ _9. 5 -- -  e 945,500 2,144,000 33,510 283,800 979,000 2,427,000 

1Data may not add to totals shown because of independent rounding.
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Table 3.—Percent of sand and gravel sold or used in the United States, by geographic 
region — | : 

a 

. ; Construction _° Industrial 
Geographic region — ———— 

Quantity . Value Quantity Value 

1977 | | | 
Northeast: 

New England ____________-____-_---_-~_---~--~--+-- 5 5 1 1 
Middle Atlantic_____9__9_§___~~_- ~~ ee 6 q7 11 11 

North Central: 
East North Central ____.—~_~__________ ee 19 18 41 37 
West North Central __-__~ ~~ _9_~_~______ ee 12 10 6. 6 

South: 
South Atlantic __-__§_~§_-_ ~§ $2» 5 eee 8 8 11 13 
East South Central. $$... /§ ._--__________---------- a) 5 8 6 
West South Central _-_-_____________~_____--_-__---~- 11 12 — 12 15 

West: “ 
Mountain ____§__ > 11 11 3 3 

| Pacific _. $$ - - /§ 5 5 ee 23 24 7 8 

Total?__________-_--_-_-_---------+------- 100  ~——:100 100 100 

1978 | | 
Northeast: . 

New England __ _____________-_-_--_-_~----+------ 6 6 . 1 1 
Middle Atlantic. _§_§_§_§ -§__ > ~~ eee 6 - 6 11 18 

North Central: ; 
East North Central _._________-_-_---_-_-~-~-----+- 19 18 43 37 
West North Central _________-_____--.-_-----+--~---+- 11 10 5 a 

South: 
South Atlantic ________ 2 ~__ ee 8 8 14 16 
East South Central. ___._ __.. ___-_~-__-------~-_------- | 6 6 5 4 - 
West South Central ______________--~---_--~---+-~--~-+~+-+ 11 12 li 13 

West: 
Mountain ____________--~-+-----~-----~-+--~-~~+~-~-+--- 11 11. 83 8 
Pacific _- _-§_- -> -/ -§ 5 ee eee 23. 24 7 9 

Total’. -_-_ 100 100 —-100 100 

| 1979 oo | : a 
. Northeast: oe 

New England ___________-__-_~---------~-~-~-~-+--~--- 5 5 1 1 
Middle Atlantic___§_§_§_________~_-~---_--~-_-_--~---+-+- 6 6 ~ dl. ~ 42 

North Central: 
East North Central ______§________-_--___--------+-- 20 18 42 36 
West North Central _.__. ___/__ _-_____-_-_---~-~--~-+---+- li 9 28 - § 

South: , . 
South Atlantic ____________________~ ee 8 8 16 . +18 
East South Central. _____§__§_§______---___----~----+-- 6 5 2 2 
West South Central ______________L_---_-----~---~-+- 10 12 13 ' 15 

West: a 
Mountain ____§__ ~~ ee ll 11 3 3 
Pacific __. 9.9 ~~ > 5 5 eee eee 23 25 7 8 

Total! __-__ 2» 100 100 100 100 

1Data may not add to totals shown because of independent rounding.
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~ . SAND AND GRAVEL 7713 

Table 5.—Sand and gravel production by size of operation in the United States | 

Construction Industrial 

Sales and use level Number Percent Thousand Percent Number Percent Thousand Percent 
| operations of total tons of total operations of total - tons of total 

1978 
Less than 25,000 _____ 2,337 32.8 22,380 2.3 37 22.0 351 10 | 
25,000 to 49,999 ______ 1,032 145 36,240 3.8. 33 19.6 1,192 3.6 
50,000 to 99,999 ______ 1,247 175 85,290 8.9 22 13.0 1,602 4.8 
100,000 to 199,999. _ ___ 1,303 183 177,600 18.4 - 27 16.0 3,659 11.1 
200,000 to 299,999_ _ _ __ 467 6.6 112,900 11.7 14 8.3 3,544 10.7 
300,000 to 399,999_ __ _ _ 244 3.4 . 83,900 8.7 10 5.9 3,577 - 10.8 
400,000 to 499,999__ _ _ _ 139 2.0 61,280 6.4 8 4.7 3,524 10.7 
500,000 to 599,999_ _ _ _ _ 102 14 55,350 5.7 3 1.7 1,622 4.9 
600,000 to 699,999__ _ _ _ 58 8 37,110 3.9 4 2.3 2,633 8.0 
700,000 to 799,999_ _ _ __ 46 6 34,450 3.6. —_ _- —_ __ 
800,000 to 899,999_ _ __ _ 33 5 27,890 2.9 3 1.7 2,531 7.7 
900,000 to 999,999_ __ __ 23 3 21,840 2.3 1 5 920 . 2.8 
1,000,000 to 1,499,999_ _ _ 60 8 71,780 7.4 5 2.9 5,985 18.2 
1,500,000 to 1,999,999_ _ _ 16 2 26,780 2.8 1 5 1,714 5.2 
2,000,000 to 2,499,999_ _ _ 5 J 11,080 1.1 oe oe _- a 

| 2,500,000 and over ____ 11 2 97,360 10.1 a8 - — — 

Total? ~_-______ | 7,123 100.0 963,300 100.0 168 100.0 32,850 100.0 

1979 | | | | 
Less than 25,000 _____ 2,132 314 20,860 2.2 31 19.4 280 8 
25,000 to 49,999 ______ 1,009 15.1 36,440 3.9 . 28 17.5 1,060 . 3.2 
50,000 to 99,999 _______ 1,229 (18.4 86,660 9.2 25 15.6 1,788 5.3 
100,000 to 199,999_ _ __ _ 1,077 16.1 149,800 15.8 22 13.6 3,149 - 9.4 
200,000 to 299,999_ __ __ 450 6.7 108,300 © 11.5 12 “7.5 2,912 © 87 
300,000 to 399,999__ _ __ 258 3.9 87,930 9.0 17 10.6 . 6,039 18.0 : 
400,000 to 499,999__ _ __ 152 23 ~—«67,190 7.1 7 4.6 3,107 9.3 
500,000 to 599,999_ _ _ __ 103 1.5 55,760 5.8 4 2.5 2,196 - 6.6 
600,000 to 699,999__ _ __ 53 4 34,290 3,6 4 2.5 2,603 7.8 
700,000 to 799,999__ _ _ _ 54 8 40,060 4,6 4 2.5 2,959 8.8 
800,000 to 899,999__ _ __ 33 5 27,630 2.9 — — __ __ 
900,000 to 999,999__ _ __ 21 3 19,780 2.1 1- 6 995 3.0 
1,000,000 to 1,499,999_ _ _ 66 1.1 79,130 8.4 4 2.5 4,711 © 140 . 
1,500,000 to 1,999,999_ _ _ 19 3 31,450 3.3 1 6 1,714 5.1 
2,000,000 to 2,499,999_ _ _ 10 Jl 22,370 2.4 — a __ a 
2,500,000 and over ___— 10 l 77,850 8.2 _- _— — — 

. Total? ~.-______ 6,676 100.0 945,500 100.0 160 100.0 33,510 100.0 

1An undetermined number of operations leased from the Bureau of Land Management in Alaska are counted as one 
operation. : 

2Data may not add to totals shown because of independent rounding. a 

| Table 6.—Sand and gravel operations over 200,000 ton per year, in the United States? | 

Construction Industrial 

Number of T Number of 

Year operation S Percent pr otal on Percent operations Percent pr otal on Percent 

200,000  ,°f thousand, Ot 200,000 oe (thousand 4.) 
tons per short tons) tons per short tons) 

year . year 

1975 _________ 928 14 408,300 58 31 25 17,050 15 
1976 ~________ 1,023 14 518,400 62 35 28 19,440 79 
1977 _~______ 1,059 15 566,200 63 42 23 23,540 75 
1978 _________ 1,204 17 641,700 67 49 29 26,050 79 
1979 _~_-_____ 1,229 18 651,700 69 54 34 27,240 81 

1An undetermined number of operations leased from the Bureau of Land Management in Alaska are counted as one 
operation.
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SAND AND GRAVEL TTT 

Table 9.—Construction.sand and gravel sold or used in the United States, by major use’. 
. (Thousand short tons and thousand dollars) 

} 1977 1978 1979 
Use 

Quantity Value poe, Quantity Value pene Quantity Value Mars | 

Concrete aggregate : 
(including concrete 
sand) __________ 347,447 811,866 $2.34 369,500 898,600 $2.43 357,100 923,000 $2.59 

Plaster and gunite 
sands _________ _— -- _— 9,068 23,760 2.62 10,950 30,400 2.78 

Concrete products . 
(blocks, bricks, pipe, . . 
decorative, etc.) _ __ 53,042 129,260 2.43 41,950 104,000 2.48 32,780 86,940 2.65 

Asphaltic concrete 
aggregate and other 
bituminous mixtures 132,237 284,204 2.15 141,700 323,800 2.29 142,000 343,000 2.42 

Roadbases and 
coverings. _____— 188,843 343,666 1.82 212,500 412,900 1.94 222,400 458,800 2.06 

Fill, 2 2 158,691 210,805 1.338 164,100 232,800 1.42 155,550 240,500 1.55 
Snow and ice control — — _— __ 6,974 13,990 2.01 8,207 16,670 2.08 
Railroad ballast _ — _ — 1,203 2,751 2.29 - 1,478 3,460 2.34 1,190 2,489 2.39 
Other uses ______- — 16,430 34,804 2.12 16,000 39,350 2.46 15,480 . 41,500 2.69 

Totalt_____ __ 897,900 1,817,000 2.02 963,300 2,053,000 2.18 945,500 2,144,000 2.27 

4Data may not add to totals shown because of independent rounding.
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Table 10.—Construction sand and gravel sold or used in the 
(Thousand short.tons ; 

Concrete products | Asphaltie concrete 

| - cont Ogereeate Plaster and - (blocks, bricks, aggregates and 
Region concrete sand)» gunite sands pipe, decorative, other | bituminous 

a a - Quan-— -  Quan- _.- Quan-  -y Quan-. . “tity Value tity Value tity Value tity -Value 

| 1977 | 
Northeast: oo - . + . . 

New England_________ 15,842 — 36,617 -- _- 3,255 -.~ 8003 | 6,896. 14,859 
Middle Atlantic ______ _ 18,1387 46,036 _- _— 8,291 9207 89385 19,948 

North Central: 7 ae oo, 

East North Central ____-_ 64,406 138,362 _- — 9,188 21,152 30,614. ~ 58,310 
So West North Central __ —__ 35,657 76,657 _- _- 6,990 16,081 16,352 29,924 

uth: , a on : 
. South Atlantic ___ ~~~ 33,423 . 74,737 _— a ‘8,004 20,020 © 8,975  — 19,439 

East South Central ____—_ 20,828 45,825 _- _- 5,561 18,705 . 7,292. | 14,986 
w West South Central_-._. © 54,255 ~ 127,721 -- _- 8,841 21,100 11,885 26,886 

Mountain ______~-__~- 30,679 74,695 | _- _- 2,399 5,673 — 14,912... - 33,631 
. Pacific. 2.2 ~~... 74,721 191,217 © — __. . §,518 14,318 - ..26,376 66,227 

— Total!___ = 847,447, 811,866 «58,042 129,260 132,237 284,204 

1978 . 7 | 

‘Northeast: : ; es Ce Bo 
New England_________ ~: °17,410- °° 43,860 159 484 2,810 6,690 ~ 7,953 ~* 18,560 
Middle Atlantic ____.___. 19,370. 51,770 482 ~—:11, 712 2,568 7,452 8,301 20,210 

North Central: _ a Z a I ae 
' East North Central _____ ~~ 66,330 145,700 © 1,290 2,627 7,474 $17,471 © 31,390 63,720 
So West North Central._____ .. 40,520 86,710 755. 1,854 6,256 — 138,830 16,070 30,160 

South Atlantic.__._____ ‘ 37,770 85,440 = 1,290 © 3,237 5,846 15,400 8811 — 22,060 

East South Central _____ = 24,050 53,260 358 931 2,552 5,975 9,510 21,340 

Ww West South Central_____ 55,690 _ 140,000 573 1,381 7,501 18,230 12,480 . 31,770 

_ Mountain ___~____---~~- 36,430 95,820 623 2,058 2,478 7,136 17,580 — 39,590 

_ Pacifie____------+-- 71,940 . 196,100 3,538 9,471 4,469 11,860 | 29,570 © 76,440 

Total’____________ 369,500 . 898,600 9,068 ~—=-23,760 41,950 104,000 ‘141,700 823,800 
eee == 

979 a — rn - 

: Northeast: 
New England_ —_____— ~~~ 14,680 38,460. 174 478 1,486 3,584 8,771 ~~ 20,700 

Middle Atlantic ______~ - 16,750 51,790 946 3,124 2,472 ‘8,153 - 17,4538 ~~. 19,990 

North Central: _ 
East North Central — — ~~~ 69,130 156,900 1,234 | 2,715 6,643 16,160 ~ 31,420 65,940 

So West North Central _ —_~_ 35,460 80,080 783 © 2,276 4,779 10,760 = 16,150 30,160 

uth: 
South Atlantic ____~_~_~- 37,220 90,870 991 3,009 5,294 15,480  . 9,646 26,730 

East South Central ___.__ 23,140  —_—55,480 1,097 2,456 1,798 - 4,858 9,130 - .22,090 

w West South Central_.___ © 55,080 157,600 882 2,440 3,561 9,668 11,750:' 30,1100 

est: 
Mountain ______-__~-- 31,270 85,720 1,245 3,483 2,042 5,732 16,460 39,150 
Pacific ..__-------- 74,330 206,100 3,599 10,410 — 4,708 12,600 — 31,2380 88,130 

Total'__§__§ ________ 357,100 923,000 10,950 30,400 32,780 86,940  142,000° 343,000 

1Data may not add to totals shown because of independent rounding.
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United States, by geographic region and major use oe 
and thousand dollars) 

Road d S d Railroad . an : now an roa 1 
- coverings ‘Fill ice control ballast Other uses Total 

Quan- | Quan- ,  Quan- Quan- Quan- Quan- tity Value tity Value tity Value tity Value tity Value tity Value 
eh 

11,675 20,186 8,996 11,467 a a 48. 102 2,451 4,285 48,662 95,518 
12,943 26,599 9,604 11,419 _— _- 280 841. 1,269 3,165 54,459 117,210 

42,347 74,232 23,424 29,630 — _- 84 219 3,111 5,824 173,174 327,228 
27,250 46,020 14,398 16,525 _- _- 435 739 1,230 1,857 102,313 187,804 

- 7,358 13,292 7,043 8,636 _- a 61 91 2,268 4,840 67,132 141,056 
_ 9,840 15,892 4,396 5,304 — — 9° 17 522 1,190 47,949 96,920 

18,214 23,955 =: 12,576 15,181 _- — 32 62 621 1,162 101,428 216,067 

. 31,698 56,020 11,806 14,564 — ae 42. 120 3,018 6,875 94,054 191,578 
33,019 67,471 66,947 98,079 — _ 211 559 =——ss«1,940 = 6,105 =. 208,729 443,978 

188,843 343,666 158,691 210,805 — -- 1,208 2,751 16,430 34,804 897,900 1,817,000 

13,820 24,240 8,754 11,960 2,309 4,416 95 264 1,577 = 3,761 54,890 114,200 
14,710 32,130 8,116 11,070 1,217 2,762 50 134 1,021 2,774 55,830 . 130,000 

47,610 88,700 24,040 34,700 1,634 3,113 53 219 3,044. 6,848 182,900 363,100 
28,070 49,320 14,040 17,570 748. 1,896 357 578 (1,427 =2,646 = 108,200. 204,100 

7,323 14,860 10,600 13,000 151 371 27 32 1,865 — 3,781 73,180 158,200 
12,520 23,450 5,444 7,015 TT 119 11 22 -- 405 1,043 54,920 113,100 

16,260 32,190 11,380 14,450 16 47 211 329 409 1,364 104,500 239,700 

31,670 59,250 13,730 20,440 406 737 181 413 | 1,614 4,155 104,700 229,600 
40,540 88,790 68,000. 102,700 415 1,027 494 1,469 5,142. 12,980 224,100 500,800 TT ee eS 

212,500 412,900 164,100 232,800 6,974 13,990 1,478 3,460 16,000 39,350 968,300 2,053,000 
eeeeeeeeQQQaeee_e__Oa_73730 Lee 

13,300 23,480 9,180 138,290 2,355 4,286 68 238 1,988 5,067 52,000 109,600 
14,620 33,200 7,666 11,210 1,889 4,654 56 142 1,717 5,255 53,500 137,400 

47,950 93,400 25,360 38,340 1,922 3,362 47 105 3,070 8,237 186,800 385,200 
29,000 53,030 13,960 18,620 767 ~ =1,653 402 756 1,560 3,189 102,900 200,500 

8,522 18,920 10,870 18,220 144 319 27 32 1,506 4,373 74,230 173,000 
11,740 22,700 5,537 7,726 79 188 11 22 365 1,241 52,900 116,800 
14,460 30,050 11,310 15,500 51 241 74 186 625 2,167 97,800 = 248,000 

38,740 75,910 11,890 18,260 713 = 1,274 234 588 1,437 3,791 104,000 233,900 
44,050 108,100 59,710 104,300 286 694 271 780 3,158 8,179 221,300 539,300 8 EE EL ON UY 

222,400 458,800 155,500 240,500 8,207 16,670 1,190 2,849 15,480 41,500 945,500 2,144,000 
eee
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. Table 11.—Percent of construction sand and gravel sold or used 

vee Concrete products © Asphaltic concrete 

) Conetereluding Plaster and (block, bricks, aggregates and 
; gunite sands pipe, decorative, other bituminous 

Region concrete sand) — ete.) mixtures 

Quantity. Value Quantity Value Quantity Value Quantity Value 

9977 . , 
Northeast: . 

New England - —-----~~ 4 5. __ _- 6 6 a) 5 

Middle Atlantic __—_____ 5 6 _- —_ 6 7 7 7 

North Central: oo, 

East North Central ___—~— 19 17 _- _- 18 16 23 21 

West North Central_____ 10 . 9 _— _— 13 13 12 11 
South: a a . 

South Atlantic _______~— 10 9 —_ _- 15 14 °°» 49 7 

East South Central _——_—_ 6 6° _- _— 10 11 6 5 

- West SouthCentral_.___ 16 WW LL _- 17 16 — 9 9 

West: | . Oo — . 

Mountain _______.—__ 9 9 __ __ 5 A - dil 12 

Pacific. _-_-__.--_--- 21 © 23 — 10 11 . 20 23 

| Total?___________- 100 100 2k = 100 100: 100 100. 
a 

| 1978 | | OC 
Northeast: — . 

New England——-----~~ 5 5 2 2 7 6 6 6 

Middle Atlantic _____ ~~ 5 Od 6 7 6 7 6 6 

North Central: _ 
East North Central _ ~~ —~— 18 16 14 11 17 “17 22 20 

_ West North Central _ — — __— 11 10 8 8 15 | 13 11 9 

South: 7 

South Atlantic ______ ~~ - 10 10 14 14 14 15 6 7 

East South Central __ ~~ — 7 6 4 4 6 6 7 7 

West South Central __ —__ 15 16 6 6 18 18 _ 9 9 

West: \, 
Mountain ________—~- 10 il 4 9. 6 47 12 12 

Pacific. _____--—-~ 19 21 39 39 11 ll 21 24 

_ Totalh oe 100° ~—«100 100 100 100 100 - 100 — 100 

1979 

Northeast: 
New England_— .____—_~— 4 4 2 2 5 4 6 6 

Middle Atlantic ______~ 5 6 9 10 8 9 - &§ 6 

North Central: 
_ East North Central ____~— 19 17 11 9 20 19 22 19 

West North Central _ _— ~~ 10 9 7 7 15 12 11 9 

South: 
South Atlantic _______- 10 10 9 10 16 18 7 8 

East South Central —_—~—- 6 6 10 8 5 6 6 6 

West South Central _ __ —_— 15 17 8 8 11 11 8 9 

West: 
Mountain ______~—---~ 9 9 li 11 6 7 12 11 

Pacific. ~~ ~_-----~- 21 22 33 34 14 14 22 26 

Totali__§__» »§_- ______ 100 100 100 100 100 100 100 100 
nnn SUIT

 nan 

Revised. 
‘Data may not add to totals shown because of independent rounding.
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in the United States, by geographic region and major use 

. Roadbases 5 4 Rail 4 
: an : now an roa 1 

coverings Fill icecontrol ballast . Other uses Total 

Quantity Value Quantity Value Quantity Value Quantity Value Quantity Value Quantity Value OEE EEE ees eantity Value Suantity Value Quantity Value 

6 6 6 5 __ —_ 4 4 - 15 12 5 5 
7 8 6 5 - Le 23 3] 8 9 6 6 

22 22 15 14 a Le 7 8 19 16 20 18 
14 13 9 8 oe 36 27 7 5 11 10 

4 4 4 4 Le 5 3 14 14 8 8 
5 5 3 3 __ __ 1 1 3 3 5. 5 
7 4 8 7 ee: 2° 4 3 11 12 

17 +16 4 T 2 3 4 18 20 11 11 
18 19 42 47 oo 18 20 12 18 23 25 

__ OT -- ee ————nh—— 

100 =: 100 100 ~=: 100 - 100 100 100 100 100 100 
———————asss——™—iéx™StNl@TqT™qm eee eee 

7 6 5 5 33. «82 6 8 10 10 6 6 
q 8 5 5 18 20 3: 4 6 7 6 6 

22 21 15 15 23 22 4 6 18 17 18 17 
13 12 9 8 11 10 24 #17 9 7 1 10 

3 4 6 6 2 3 2 1 9 10 8 8 
: 6 6 3 3 1 1 1 1 . 8 3 6 6 

8 8 7 6 Be 4 12 3 3 11 12 

1514 8 9 6 5 2 °°. 9 10 11 11 11 
19 21 42 43 6 q 34 °° «422~—~—*~*«#OWSW” 32 23 24 

100 = 100 100 =: 100 100 100. 100 100 ~~ ~=s:100 100 100 100 Ee 1100 —————————————— 

6 5 «6 6 29 26 6 8 18 12 6 5 
7 7 5 5 23 28 5 5 11 13 6 6 

22 20 16 16 23 20 4 4 20 20 20 18 
13 12 9 8 9 10 34 27 10 8 11 9 

4 4 4 5 2 2 2 1 10 11 8 8 
5 5 4 3 1 1 1 1 2 3 6 5 
7 q 7 6 1 1 6 7 4 5 10: 12 

17 17 8 8 9 8 20 21 9 9 11 11 
20 24 38 43 3 4 23 27 20 20 23 25 oO 

100 100 100 ~=100 100 ~=—100 100 100 100 100 100 100 
eee
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| - Table 12.—Construction sand and gravel sold or used in the 

(Thousand short tons 

cee 
Concrete products Asphaltic concrete 

Concrete 2agregates Plaster and (locks, bricks, aggregates and 
nite san ipe, decorative, other bituminous 

State concrete sand) gu pipe etc.) mixtures 

— -Quan- © Quan- Quan- Quan- tity - Value tity Value tity Value tity Value 

1978 
Alabama ___________~__. 7,889 18,450 __ __ - 654 1,966 — 2,475 5,912 
Alaska__=_2~~_~______ _ 7,960 40,113 Ww WwW 106 450 3,748 14,948 
Arizona ______________ = 9,911 29,148 182 661 1,091 ~~ 3,798 4,861 12,505 
Arkansas ~____2_—_~_____ 7,757 17,499 WwW 226 418 964 1,998 4,477 
‘California_____________ | 52,148 127,443. 3,266 8,846 2,010 5,054 17,755 40,850 
Colorado.__._______- -_. -. 8,948. 24,205 §,. 59 246 309 755 4,482 8,356 
Connecticut.________.._ ~~ 8,759 10,605 26 92 424 976 2,056 5,286 
Delaware __________~___ 278 746 WwW WwW W Ww 78 168 
Florida ______________ __ 11,452 17,665 244 670 1,633 3,197 — 515 1,420 
Georgia _____________- 2,994 5,915 WwW WwW 316 774 471 1,602 
Hawaii___$_~$___________ 197 584 __ — Ww WwW 38 202 
Idaho___ =» ~~~ 2,681 © 6,728 11 57 181 479 998 3,101 
Illinois__...-___-L__. — 15,395 37,650 WwW 36 1,615 4,621 5,583 12,809 
Indiana ________ 10,553 22,583 84 136 1,246 2,352 6,222 12,735 
Iowa ______~ ~~ = 8,752 20,312 WwW 497 447 1,131 1,856 3,909 
Kansas ______________ 4,995 9,347 Ww 126 1,051 2,321 2,017 3,678 
Kentucky ___-___§_______- 6,014 12,066 Ww 104 983 1,473 2,280 4,641 
Louisiana_____________ °° _ 11,499 29,917 __ —_ 1,738 4,088 3,032 9,173 
Maine_______________  ~—*11,999 --—s 55,128 __ __ 629 1,616 1,594 3,535 
Maryland ______~_______ 7,068 19,867 32 100 1,335 3,215 2,449 5,684 
Massachusetts _.________. 7,025 17,400 WwW 226 940 2,300 1,518 3,598 
Michigan _____________°~ 18,777. 28,857 263 650 2,053 4,356 5,329 9,115 
Minnesota ____________ * — 9,282 19,446 240 643 3,072 6,333 4,820 8,175 
Mississippi _.._______-~ +: 6,227 13,478 Ww Ww 591 1,517 2,761 6,602 | 
Missouri___§_§_~»§ -§_-_______ 8,451 16,314 50 120 617 1,492 1,941 3,809 
Montana ____________~ © 2,150. = 5,856 7 18 86 219 656 1,818 
Nebraska ____________. . 4,745 9,297 144 258 767 1,738 3,396 6,834 
Nevada _____________.° . 3,859 9,970 147 ~ 385 240 626 1,494 3,581 
New Hampshire _____—__-~ 2,757 6,515 W W 245 630 1,649 3,508 
New Jersey____________ 3,040 9,708 WwW WwW 320 887 1,001 2,530 
New Mexico ___________ 3,522 - 8,475 186 608 377 858 1,014 2,409 
New York_______~_____ 8,029 20,463 140 483 989 2,262 4,311 9,796 
North Carolina. _____~___ 5,497 11,689 WwW WwW 289 648 2,115 4,964 
North Dakota __________ 2,826 8,638 WwW Ww 240 688 1,116 2,219 
Ohio ________________ = _ 18,669 41,432 497 1,154 2,192 5,383 8,983 20,804 
Oklahoma_____________ 5,483 10,983 83 118 423 864 1,003 2,021 
Oregon___ $e 5,005. =12,465 74 203 940 2,524 3,912 9,836 
Pennsylvania__________— 7,803 21,601 203 760 1,259 4,303 2,989 7,882 
Rhode Island ____________ 773 1,852 Ww WwW WwW Ww 667 1,730 
South Carolina____§______ 3,029 6,543 Ww WwW 462 1,184 1,894 4,758 
South Dakota__________~_ 1,466 3,357 4 13 63 126 919 1,534 
Tennessee___ —§_§________ 3,916 9,266 264 194 324 1,018 1,994 4,183 
Texas __~____________ 30,949 81,554 362 1,037 4,921 12,316 6,449 16,099 
Utah_________ 4,091 7,802 Ww WwW 185 380 2,216 4,050 
Vermont _____________ 1,096 2,356 __ __ 209 443 469 907 
Virginia, _§__§________~— 5,310 14,183 167 487 1,549 5,370 771 1,595 
Washington. ___§_____—_~ 6,632 15,496 198 418 1,413 3,832 4,118 10,600 
West Virginia __________ 2,138 8,829 WwW Ww 189 772 518 1,866 
Wisconsin. ____________ 7,935 15,179 432 650 368 759 5,274 8,256 
Wyoming ____________~_ 1,270 3,643 18 47 WwW WwW 1,864 3,770 

U.S. Total__________ ~ ° 369,500 898,600 9,068 23,760 41,950 104,000 141,700 323,800 

See footnotes at end of table.
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United States, by state and major use oe | 

and thousand dollars) 

eer a A se 

a Roadbases . 5, 3 Railroad 
an . now an ilroa 1 

coverings . Fill ice control ballast Other uses Total 

- »  Quan- Quan- Quan- Quan- Quan- Quan- “tity Value tity Value tity Value tity Value tity Value tity Value 
a 

2,463 4,165 1,017 1,144 _ _— _- _- 32 ~=+=—o79 14,531 31,716 
2,863 7,588 54,2538 81,373 334 806 _- _- WwW Ww 69,295 145,271 
6,453. 12,576 5,469 8,638 2 5 _- _- 203 570 28,172 67,896 
5,126 9,072 857 = 1,028 6 23 Ww 2 WwW 86 = :16,330 . 33,371 

25,582 53,981 7,309 11,252 16 51 193 +640 4,600 11,867 112,829 259,984 
a 9,375 17,334 1,888 2,800 285 518 78 196 791 1,831 26,215 56,241 
7 2,212 4,322 1,706 2,224 502 1,115 -- _- 261 796 10,944 25,417 

. 811 1,070 167 —-:167 Ww WwW _- _- _~ _- 1,449 2,468 
1,128 1,489 5,703 6,175 _- a _- en 51 154 20,727 30,720 

377 809 737 866 oo _- _- -- WwW Ww 5,097 10,309 
85 151 322 438 __ —_ _= _- Ww WwW 706 1,582 

3,069 5,717 948 1,408 61 120 _- -- 27 68 7,975 17,677 
- 9,244 19,270: 5,341 8,078 132 261 Ww 2 331 948 37,657 83,676 
- 4,322 8,107 4,064 5,686 392 692 7 10 388 7128 27,280 53,030 

~ 3,895 6,744 2,571 3,757 215 455 WwW 7. 224 499 17,672 37,312 
2,827 4,546 2,456 2,966 135 275 W. 497 388 573 14,257 ‘24,329 

. 571 =: 1,037 3,062 4,038 71 -96 WwW 17 134 428 13,177 23,900 
3,511 7,285 - 1,840 2,299 __ —_ _= __ 115 286 21,735 53,049. 
4,009 . 6,572 2,135 3,301 614 877 73 239 473 = 1,198 11,526 22,467 

- 1,286 2,641. 659 1,515 WwW Ww _— a Ww WwW 13,306 34,947 
8,886 6,970 3,285 4,399 850 1,863 Ww 6 319 699 17,855 37,460 

14,482 26,157 5,549 6,959 - 6386 = 1,175 W 189 Ws 1,482 42,834 78,939 =. 
. $995 14869 3,778 3,996 244 383 w 2 WwW = 1,097 31,080 54,967 

5,618 10,783 657 973 _- _- 2 4 W WwW 15,951 33,515 
2,014 3,327 1,433 1,818 72 144 _- _e 119 262 14,698 27,281 

ow 2,711 5,036 . 630 999 40 65 Ww 204 WwW 15 6,391 14,230 
- §,275 10,607 2,342 3,009 16 22 _- _- 33 141 16,719 31,906 

2,730 5,111 . 1,839 2,146 8 12 _- -- 219 791 10,035 22,622 
1,690 3,224 796 1,015 185 295 Ww W 492 - 1,022 7,859 16,295 

. 1,083 2,497 1,782 3,144 67 206 _- _- WwW WwW. 7,941 19,485 
2,142 4,029 855 985 2 6 _- _- 142 483 8,239 17,853 
9,147 17,161 4,408 5,142 953 1,958 W 6 W 2,005 28,755 59,275 
1,775 3,762 639 836 11 24 WwW WwW 102 271 10,454 22,246 
2,341 4,030 . 783 = 1,234 16 54 WwW W 20 58 7,407 17,166 
8,043 - 18,219 5,873 . 9,666 370 858 mo le 1,218 3,208 45,843 100,724 
1,152 2,044 2,633 2,776 7 17 _- __ 62 234 10,846 19,056 
6,441 «14,915 2,314 3,558 25 72 Ww 522 Ww 414 19,133 44,510 
4,475 12,472 1,926 2,778 -197 598 Ww 129 Ww 721 19,135 51,243 

724 1,276 AQT 456 WwW Ww -- _- _- -- 2,978 6,176 . 
256 418 1,181 1,321 WwW W Ww 27 167 256 7,459 15,356 

3,219 5,200 681. 794 50 63 -- _- 3 16 6,404 11,104 
«8,868 ~—- 7,463 706 860 W WwW _- _- WwW WwW 11,264 24,017 

-. 6,471 18,784 6,048 8,353 3 7 211 326 194 758 55,609 134,234 
4,004 6,798 1,869 2,403 3 4 _- -- WwW WwW 12,585 21,835 
1,301 1,875 475 569 143 228 WwW 2 Ww 46 3,726 6,425 
1,531 4,083 1,479 1,965 66 137 _- _- 553 ~=—s-:1,252 11,427 29,073 
5,624 12,202 3,798 6,031 40 98 WwW 306 W 459 22,150 49,442 

159 639 39 150 2 W -- _- 60 WwW 3,264 13,053 
11,519 16,947 3,216 4,309 ~ 103 127 8 18 398 ATT 29,253 46,721 
1,182 2,646 733 =: 1,058 5 WwW Ww 13 . 15 36 5,101 11,242 

212,500 412,900 164,100 232,800 6,974 13,990 1,478 3,460 16,000 39,350 963,300 2,053,000
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Table 12.—Construction sand and gravel sold or used in the 

(Thousand short tons 
a 

Concrete products Asphaltic concrete 
Concrete aggregate Plaster and (blocks, bricks, aggregates and 

State concrete sand) gunite sands pipe, decorative, other | bituminous 

Quan- Quan- roy Quan- _ Quan- ; 
“tity Value tity Value tity Value tity . Value 

ee 

1979 

Alabama _____________ 7,281 18,234 WwW W 398 1,155 1,949 4,906 
Alaska______~_ ~~~ ____ 4,161 20,457 Ww Ww W W 392 1,676 
Arizona _____~_~ ~~~ ____ 8,065 25,985 770 1,966 720 2,669 5,270 13,901 
Arkansas ____—~§ ~~~ .___ 7,020 16,435 223 463 _ 157 407 2,469 5,393 
California. ~~ _§_~§_~§_ ~~ ___ 57,639 150,864 3,360 9,724 2,439 6,388 23,129 64,976 
Colorado___ ~~~ ~~ 7,441 21,700 55 223 276 563 3,888 7,391 
Connecticut___~_~_~_______ 3,397 9,409 23 77 280 684 1,804 4,599 
Delaware ___ __________ 428 1,087 WwW W Ww WwW 114 258 
Florida _.~_-___________ 11,949 19,200 239 584 869 ~—--—«:1,765 868 2,195 
Georgia ______________ 3,348 6,670 230 418 256 660s 360 1,249 
Hawaii__-_____________ 66 287 _- _- _- __ - 334 1,395 

, Idaho___ ~~ ~§ § 5 2,402 6,255 21 85 180 479 755 2,246 
Nlinois_ 2 16,393 37,429 47 150 1,705 4,454 5,967 - 13,005 
Indiana ______~_______ 10,832 25,126 61 124 TAT 1,574 5,576 11,654 

' Jowa ___-___~_ 7,820 19,127 186 664 367 1,009 ~=1,970 4,087 
Kansas ______________ 4,305 8,637 Ww 120 788 1,703 2,422 4,561 
Kentucky ___._________ 6,506 13,449 811 1,643 699 1,533 1,339 3,133 
Louisiana _______~______ 11,023 31,072 -- _- 1,515 3,692 3,200. 10,172 
Maine _______________ 1,069 2,720 _- _— 233 582 2,061 4,608 
Maryland ~~~ _-§______ 6,203 18,177 WwW WwW 1,311 3,418 3,335 9,443 
Massachusetts __________ 6,027 16,622 83 185 469 1,183 2,098 4,774 
Michigan _____________ 14,019 32,464 273 658 1,885 4,210 6,572 11,964 
Minnesota ____________:. 9,802 21,172 295 782 2,141 . 4,598 5,291 - 8,652 
Mississippi _..________. ° 6,187 14,992 WwW Ww 467 1,345 3,780 8,872 
Missouri. __§__§_~§_§_§______ 6,949 15,304 18 52 225 467 2,051 4,265 
Montana _____________ 1,657 4,592 9 35 85 256 1,073 2,559 
Nebraska _____________ 3,814 7,526 117 208 1,005 - 2,189 2,697 §,492 
Nevada ______________ 4,377 10,002 — 122. — 237 184 417 1,803 4,248 
New Hampshire _________ 2,473 5,985 43 114 — 138 388 1,580 3,699 
New Jersey___-_____.___ 2,922 8,544 232 702 293 805 1,155 3,030 
New Mexico ___________ 2,765 7,222 209 789 407 954 770 2,669 
New York_____________ 6,107 16,837 162 571 862 2,173 3,962 9,910 
North Carolina. __§___.____ 4,799 11,589 128 306 548 1,332 1,628 3,485 
North Dakota __________ 1,446 5,008 100 437 201 685 1,113 2,173 
Ohio __ 2 18,823 44,559 340 884 1,834 4,920 17,915 20,412 
Oklahoma____~~_§______ 5,640 12,477 273 511 465 1,024 787 = = 2,111 
Oregon. _________~_____ 3,963 11,527 35 120 1,000 2,760 3,727 10;169 
Pennsylvania. ___§__§_____ 7,718 26,405 552 . 1,851 1,317 5,174 2,336 7,047 
Rhode Island ___________ 709 1,620 25 100 W WwW 619 1,702 
South Carolina. _____§____ 3,119 7,655 Ww Ww 457 1,144 1,842 4,837 
South Dakota_____§_§_____ 1,829 3,305 4 14 52 104 605 934 
Tennessee__ $$ _-§_§_-__ 3,164 8,803 191 664 265 825 2,062 5,180 
Texas ~_-_____________ 31,399 97,655 386 1,466 1,424 4,546 5,293 12,433 
Utah. 3,362 6,373 32 50 Ww W 1,713 3,584 
Vermont __________-__ 1,006 2,108 Ww W 8 21 610 1,321 
Virginia. = ~~ 5 § 4,738 14,671 125 501 1,632 6,118 676 1,745 
Washington____________ 8,505 22,919 199 515 1,233 3,195 3,649 9,919 
West Virginia __-________ 2,638 11,822 WwW Ww 190 917 825 3,522 
Wisconsin____§__§_ ~~ ____ 9,061 17,365 513 899 472 1,000 5,393 8,903 
Wyoming _____________ 1,207 3,587 26 99 Ww WwW 1,189 2,558 

US. Total? _.________ 357,100 = 928,000 10,950 30,400 32,780 86,940 142,000 343,000 

W Withheld to avoid disclosing company proprietary data; included in “Total.” 
1Less than 1/2 unit. 
2Data may not add to totals shown because.of independent rounding.
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United States, by state and major use—Continued 

and thousand dollars) 

Roadbases , 5 i Railroad . 
an . now an ailroa 1 

coverings Fill ice control ballast . Other uses Total 

Quan- Quan- Quan- Quan- - Quan- Quan- 
tity Value tity Value tity Value tity Value tity Value tity Value 

2,304 3,742 1,387 1,614 Ww W -- 7 ee 62 194 13,451 29,944 
1,422 3,701 44,596 78,044 205 494 _ — 82 267 50,900 104,905 

10,667 21,337 . 4,625 7,746 WwW 82 Ww 14. 318 1,017 30,520 74,716 
4,836 8,145 1,171 1,505 Ww 123 Ww 2 61 122 15,964 32,594 

28,625 170,510 9,399 16,490 20 71 142 456 2,472 6,629 127,226 326,109 
10,554 20,459 2,237 3,525 406 783 32 103 623 =: 11,516 25,512 56,263 
2,148 4,482 1,459 2,196 569 1,276 _- _- 311 887 9,990 23,612 

870 1,519 208 251 _- _- _- _- a _- 1,674 3,281 
2,214 2,845. 4,503 4,556 -- _- _- _- _- _- 20,642 31,145 

398 1,165 ~ 353 454 Ww WwW _- _- WwW Ww 5,014 10,792 
362 903 319 479 a __ _ _— _- _— 1,081 3,063 

3,491 17,476 579 941 46 49 183 429 63 190 7,719 18,149 
10,048 22,143 5,403 8,710 WwW 223 WwW 3 . 3853 899 40,033 87,016 
4,530 8,694 4,463 7,094 459 861 (#) 1 381 714 27,050 55,842 
3,846 .7,685 2,636 4,059 182 535 10 - 27 ~~ 280 675 17,297 37,867 
2,873 4,759 2,729 3,459 154 355 WwW 497 419 689 14,084 24,780 

. 320 832 . 1,932 2,712 46 117 Ww 18 WwW 284 11,726 23,721 
2,866 6,580 1,716 2,204 __ —_ — _- 127 362 20,446 54,081 
4,285 6,596 2,173 3,565 715 =-1,046 64 228 423 1,189. 11,022 20,534 
1,631 4,157 ‘1,007 1,895 4 9 _- _- W WwW 13,988 39,033 
3,830 7,091 3,075 4,548 713 1,444 __ —_ 410 = 1,819 16,705 37,164 

15,380 28,366 . 4,998 6,048 629 846 400 £=88& | 806 1,992 44,596 86,635 
8,452 18,989 © 4,117 4,575 257 424 W 39 W =. 1,251 30,939 55,427 . 

. 5,472 10,772 932 1,561 1 1 2 4. WwW WwW 16,940 37,797 
1,392 2,853 . 726 1,078 108 238 __ _. . 231 445 11,699 24,201 
3,358 6,218 739 =-1,278 61 116 WwW 42. W 15 7,012 15,106 
7,010 15,404 1,452 1,921 — 24 44 WwW 149 WwW 67 =‘ 16,197 33,001 
2,818 4,467 1,041 1,671 46 111 __ _- 113 235 10,498 21,387 
1,292 2,563 — 731 968 206 217 _— _- _ 629 = 1,807 7,086 15,301 
1,265 . 2,998 1,958 3,364 284 1,301 — _- 168 845 8,277 21,590 
2,339 5,545 - 571 792 —_ _- __ _- -80 274 7,141 18,245 
8,627 15,969 4,225 5,316 1,360 2,551 11 17. 928 2,545 26,242 55,889 
1,377 3,220 990 1,216 12 33 Ww 5 W 433 9,634 21,618 
2,318 4,281 . 1,447 2,498 _—_ 2 Ww 49 WwW 45 6,648 15,128 
7,104 17,880 6,420 10,881 574 = 1,225 _s _- 1,209 4,126 44,218 . 104,888 
748 1,450 2,565 2,736 11 40 _- _- 6 22 10,496 20,372 

7,039 17,376 1,771 3,108 18 47 _- _— 321 722 17,874 45,829 
4,728 14,233 1,488 2,529 245 802 45 126 622 =1,864 19,047 60,031 

606 1,135 1,180 1,338 WwW WwW _ _- 24 95 3,537 6,737 

399 514 1,354 1,682 WwW W WwW 27 118 136 7,332 16,273 
3,110 4,660 853 ~—-1,030 42 55 -- _- 7 16 6,001 10,119 
3,644 7,356 1,286 1,839 19 58 __ —_ 146 576 10,778 25,300 
6,012 13,875 5,860 9,057 W W WwW WwW 431 1,662 50,893 140,955 
3,168 6,075 1,657 1,694 72 135 _- _- Ww WwW 10,363 18,621 
1,136 1,614 563 674 140 221 W Ww 193 269 3,660 6,240 
1,402 4,205 2,423 3,003 66 138 —_ _— 741 1,886 11,803 32,268 
6,596 15,603 3,623 6,264 42 82 129 323 283 561 24,258 59,382 
290 1,298 35 160 —_ _- _- _- WwW WwW 4,138 18,501 

10,892 16,322 4,078 5,609 144 208 Ww 13 W 505 30,879 50,824 
. 2,346 4,336 440 618 _- _- _- _- WwW WwW 5,265 11,419 

222,400 458,800 155,500 240,500 8,207 16,670 1,190 2,849 15,480 41,500 945,500 2,144,000
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Table 13.—Average value per ton for construction sand and gravel . 

Concrete products | Asphaltic concrete . Concrete agereeate Plaster and (blocks, bricks, aggregates and 

. nite sands pipe, decorative, other bituminous 
State concrete sand) en etc.) - mixtures 

1978 1979 1978 1979 1978 1979 1978  ~. 1979 

Alabama ____________~ $2.34 $2.50 — $1.50 $3.01 $2.91 $2.39 $2.52 
Alaska___ =. ~~. -_----- 5.04 4,92 $8.00 9.82 4,23 ~ 7.08 . 8.99 4,28 
Arizona ___~__ --__--__~ 2.94 3.22 - 3.62 2.55 3.48 3.71 2.57. . 2.64 
Arkansas________-_-_.~ = 2.26 2.34 1.76 2.08 2.30: 2.59 224 2.18 

; California____._~-___-_~_ 2.44 2.62 2.71 2.89 2.51 2.62 2.30 . 2.81 
Colorado__ ~~ __-__2+--~ 2.71 2.92 4.17 4.05 2.44 2.04 1.86 1.90 
Connecticut___ -.____-_- 2.82 2.77 3.61 3.40 2.31 2.44 2.57 2.55 
Delaware ________~_____~ 2.69 2.54 3.91 4.00 2.47 2.50 ~ 2.15 2.26 
Florida ___~_.__~_____- 1.54 1.61 2.74 "2.44 1.96 2.03 2.76. 2.53 
Georgia _____=________- 1.98 1.99 1.63 1.81 2.45 2.58 3.40 8.47 
Hawaii_______________..-—_ 2.97 4.32 — a 3.46 —_ 5.35 4.18 
Idaho____§ ~~~. 2.51 2.60 5.36 4.01 2.65 2.66 3.11 2.98 
IHlinois___§ -.-§ 2 2.45 2.28 2.41 3.16 _ 2.86 2.61 2.29 2.18 

_ Indiana ____~~ 2 ~______- 2.14 2.32 1.62 2.02 , 1.89 2.11 2.05 2.09 
Towa _______~________- 2.32 2.45 2.40 3.56 2.53 2.75 ~ 2.11 2.07 
Kansas _____________- 1.87 2.01 2.21 1.92 2.21 2.16 1.82 1.88 
Kentucky ________=___-_ 2.01 2.07 2.00 2.02 1.50. 2.29 — 2.04 2.34 
Louisiana ___________~~- 2.60 2.82 _- _- 2.35 2.44 - 3.03 ~ 3.18 
Maine _______________ 2.57 2.55 _- _- 2.57 2.50 . 2.22 _ 2.24 
Maryland_____________ 2.81 2.93 3.11 5.00 2.45 2.61 — 2.32 2.83 
Massachusetts _____._____ 2.48 2.76 2.82 2.22 2.45 2.52 2.37 2.28 
Michigan ______________. 2.09 2.32 2.47 2.41 2.12 - 2.23 1.71 1.82 
Minnesota _~_________-— 2.10 2.16 2.67 2.65 2.06 - 2.15 1.70 1.64 
Mississippi ___________~— 2.16 2.42 1.29 1.69 2.57 2.88 . 2.39 2.35 
Missouri__ ~~ 5 1.93 2.20 2.40 2.88 2.42 2.08 1.96 2.08 
Montana _____________ - 2.72 2.77 ° 2.40 3.84 2.56 3.01 2.77 2.39 
Nebraska _________~____ 1.96 1.97 1.78 1.78 2.27 2.18 2.01 2.04 
Nevada ______________ ___ 2.58 2.29. 2.62 1.94 2.61 2.27 2.40 2.36 
New Hampshire ________~_— 2.36 _ 2.42 2.65 2.66 2.57 2.93 2.18 2.34 
New Jersey_______-~____ 2.74 2.92 3.38 3.02 2.77 2.75 2.53 2.62 
New Mexico ___________ 241 ~ 261 3.27 3.77 2.28 2.35 2.38 3.47 
New York__._________- - 2.55 2.76 3.45 3.53 2.29 2.52 2.27 2.50 
North Carolina_________ 2.13 2.41 ~ 2.00 2.40. 2.24 2.48 . 2.35 - 2.14 

. North Dakota _________~ - 3.06 3.46 3.80. 4.36 2.86 3.41 1.99 1.95 
Ohio ___________-~__=- 2.22 2.37 2.32. 2.60 2.46 2.68 2.32 2.58 
Oklahoma_____.___—--~ 2.00 2.21 1.48 1.87 2.04 2.20 2.01 2.68 
Oregon__ _________---~ 2.49 2.91 2.75 3.48 2.69 2.76 2.51 2.73 
Pennsylvania. _____.__ ~~ 2.77 3.44 3.74 3.35 3.42 3.93 2.64 3.02 

| Rhode Island __ ~_______—~ 2.39 2.29 3.50 4.00 2.00  — 2.00 2.60 - 2.75 - 
South Carolina. __._____~ 2.16 2.45 1.91 3.67 2.56 2.50 - 2.51 2.63 
South Dakota________~_- 2.29 2.49 3.38 3.24 1.99 2.01 1.67 1.55 
Tennessee___ ____________ 2.37 2.78 2.93 3.48 3.14 3.11 2.10 2.51 
Texas _-_-___________~_ 2.64 3.11 2.86 3.80 2.50 3.19 : 2.50 2.35 
Utah___ ee 1.91 1,90 2.76 1.57 2.05 2.05 183 —: 2.09 
Vermont __________-_~_ 2.15 2.10 — 3.15 2.12 2.67 1.93 2.17 
Virginia. __~§_§_§_§_______~ 2.67 3.10 2.91 4.02 3.47 3.75 2.07 2.58 
Washington. __________- 2.34 2.69 2.11 2.59 2.71 2.59 2.57 2.72 
West Virginia _._______-_ 4.13 4,48 4,25 4.85 4.08 4,84 3.60 4.27 
Wisconsin. __ _________~ 1.91 1.92 1.51 1.75 2.07 2.12 1.57 1.65 
Wyoming _____________ 2.87 2.97 2.62 3.75 2.10 2.10 2.02 2.15 

United States________- 2.43 2.59 2.62 2.78 2.48 2.65 2.29 2.42
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sold or used in the United States, by State and major use 7 

Roadbases P ; R oo 
"an ons now and — ailroad : 

coverings OR ice control ballast _ Other uses Total 

1978 1979 1978 1979 1978: 1979 1978 1979 1978 1979 1978 1979 

$1.69 $1.62 $1.12 $1.16 _. $1.00 — _- $2.44 $3.12 $2.18 $2.23 
2.63 2.60 1.50 1.75 $2.41 2.41 _- ~~ |. 1.84 3.24 2.10 2.06 
1.95 2.00 1.58 1.67 2.29 1.00 _. $3.14 ~~ 281 3.20 2.41 2.45 
1.77 1.68 1.19 1.28 3.96 4.77 $4.50 450. -2.21 1.98 2.04 2.04 

— 2.11 2.45 1.54 1.75 3.15 3.48 3.31 3.21 2.58 2.68 2.30 2.52 
1.85 1.94 1.48 1.58 1.82 1.93 2.51 3.25 2.381 2.48 2.15 2.21 
1.95 2.09 1.30 1.51 2.22 2.24 _- ~_ 3.04 2.86 2.32 2.36 
1.32 1.75 1.00 1.21 2.42 __ ae _- So _- 1.70 ' 1.96 
1.28 1.28 1.08 1.01 a — _- _- 3.01 — 1.48 1.51 
2.15 2.93 1.18 1.29 a 2.26 _- ae 3.50 4.33 2.02 2.15 
1.79 2.49 1.36 1.50 _. _- _— _- - 3.18 __ 2.24 2.83 
1.86 2.14 1.48 1.62 1.96 1.06 _ 2.35 2.51 3.03 2.22 2.35 
2.08 2.20 1.51 1.61 1.98 1.93 2.29 3.21 2.87 2.54 2.22 2.17 
1.88 1.92 1.40: 1.59 1.76 1.88 1.32 2.80 1.87 1.87 1.94 2.06 
1.99 2.00 1.46 1.54 2.11 294 2.32 2.68 2.23 2.41 2.11 2.19 
1.61 1.66 1.21 1.27 2.04 2.30 1.50 1.50 1.48 1.65 1.71 176. 
1.82 2.60 1.32 1.40 1.35 2.52 1.96 1.99 — 38.19 3.05 1.81 2.02 
2.08 2.30 1.25 1.28 __ —_ — _- 2.49 2.86 2.44 2.65 
1.64 1.54 1.55 1.64 1.43 146 - 3.26 3.53 - 2.53 2.81 1.95 1.86 
2.05 2.55 2.30 1.88 3.00 2.06 _— _- ~ 4,02 3.84 2.63 2.79 © 
1.79 1.85 1.36 1.48 2.19 2.03 2.76 _- ~ 2.19 3.22 2.10 2.22 
181 1.84 1.25 1.21 1.85 1.34 5.21 2.21 2.09 2.47 1.84 - 1,94 
1.65 1.65 1.06 1.11 1.57 1.65 2.54 3.90 1.72 2.17 1.77 1.79 ~ 
1.92 1.97 1.48 1.68 a 1.00 2.20 2.20 1.97 2.95 2.10 2.23 | 
1.65 1.69 1.27 1.48 1.99 2.22 __ _. 2.20 1.92 1.86 2.07 
1.86 1.85 1.59 1.72 1.63 1.91 2.10 -2.80 1.00 1.00 2.23 2.15 
2.01 2.20 1.28 1.32 1.36 1.83 _. . 38.74 4.23 1.78 ' 1.91 2.04 
1.87 1.59 1.60 1.61 1.52 2.40 a. — ~ ° 3.61 2.07 2.25 2.04 
1.91 1.98 1.27 1.32 1.59 1.34 1.00 — 2.08 2.08 2.07 2.16 
2.31 2.37 1.76 1.72 3.05 4.58 —_ — - §.20 5.04 2.45 2.61 
1.88 2.37 1.15 1.39 3.74 __ _— _- - $8.41 3.42 2.17 ~ 2.55 
1.88 1.85 117 ~=:1.26 2.05 1.88 2.57 160 2.58 2.74 2.06 2.13 
2.12 2.34 1.31 1.28 2.21 2.12 4.00 4.00 2.65 2.90 2.13 -2.24 
1.72 1.82 1.58 1.73 3.39 5.00 4.00 4.00 2.90 4.54 2.32 2.28 - 
2.27 2.52 1.65 1.69 2.32 2.13 _. ae 2.63 3.41 2.20 2.37 
1.77 1.94 1.05 1.07 2.46 3.70 _. 5.00 3.78 3.52 1.76 — 1.94 
2.32 2.47 1.54 1.76 2.89 2.60 2.81 —_ ~ 1.76 2.25 2.33 2.56 

. 2.79 3.01 1.44 1.71 3.04 3.27 = 2.71 2.76 3.07 3.00 - 2.68 3,16 
1.76 1.87 1.12 1.13 2.50 1.83 -- oe Se 3.99 2.07 1.90 
1.63 1.51 1.12 1.24 2.00 2.25 1.03 1.03 1.53 1.15 2.06 2.22 
1.62 1.50 1.17 1.21 1.26 1.29 _ _- . 4,92 2.32 1.73 ~— 1.69 
1.93 2.02 1.22 1.43 3.83 3.05 a ae 2.33 3.94 2.13 2.35 
2.13 2.31 1.38 1.55 2.33 5.39 1.55 249 3.91 3.86 2.41 2.77 
1.70 1.92 1.29 1.02 1.33 1.86 ee 1.78 1.90 1.74 1.80 
1.44 1.42 1.20 1.20 1.59 1.57 1.13 2.80 1.44 1.40 1.72 1.70. 
2.67 3.00 1.38 1.24 2.07 2.09 _. a 2.27 2.54 2.54 2.73 
2.17 2.37 1.59 1.78 2.44 1.92 2.67 2.51 2.16 1.99 2.23 2.45 
4.01 4,48 3.88 4.59 3.25 ae __ _- 1.94 4.53 4.00 4.47 
1.47 1.50 1.34 1.38 1.23 1.44 2.25 2.19 1.20 1.58 1.60 1.65 
2.24 1.85 1.44 1.40 1.50 _- 2.50 _— 2.38 4.38 2.20 2:17 

1.94 2.06 1.42 1.55 2.01 2:03 2.34 2.39 2.46 2.69 2.18 2.27
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| » ..SAND-AND GRAVEL. - 791° 

Table 15.—Transportation of sand and gravel in the United States to site of first sale of 
use So oe 

7 «1978 ~~ 1979 
Method . _ Thousand Percent’ Thousand Percent 

. short tons of total short tons __ of total 
Truck ~__________-_-__ 856,400 - 86 848,300. 87 . Rail ____________- et 28,060 “. 8 25,520 3 Waterway ____________ 19,560 . 2 26,350 — 3 Lot Shipped, used at site -_________ 077 T TTT 83,080 8 77,090 8 Unspecified_________-____ 9,056 7 1 1,761 (4) 

. Total?____- =e 996,200 100 979,000 100 “tLessthan l/2unit. 
Less than 1/2 unit. | . ?Data may not add to totals shown because of independent rounding. “
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By Frederick J. Schottman! and Peter H. Kuck! : 

Consumption of silicon alloys and metal mand in foreign markets during 1979 re- 
increased 7%, based on silicon content, sulted in lower imports and higher domestic | 
between 1977 and 1978. However, domestic production. Domestic prices rose as much as — 
shipments increased only slightly in 1978 one-third between 1977 and 1980. | 
because of higher imports. Increased de- | 

| | | ; DOMESTIC PRODUCTION | | 

Shipments of silicon metal and alloys by means of a stock tender offer. At that time 

domestic producers increased only slightly Airco was producing ferrosilicon and other 

in 1978 and 1979. Reflecting changes in  ferroalloys at Calvert City, Ky., and Niaga- 
, demand, the increase was concentrated in 1a Falls, N.Y. The new Airco Division then 

the 56% to 95% grades of ferrosilicon andin Sold its ferrosilicon operations in July 1979. 
silicon metal. . Airco’s two ferrosilicon plants were pur- 

In March 1978 Cabot Corp. bought a 64% oer SKW ee ine oubeniary of 
interest in Kawecki Berylco Industries, Inc. | rostberg, a Federal Kepubiic ot (Ger- 

. . -, ‘many company with ferroalloy plants in 
(KBI) by purchasing stock held by Union Oil _ Canad d the Federal Republic of Ge 

Co. of California and Pacific Holding Co, ote e ae ene erg Gath African Later in th Cabot ‘red the many. In September 1979 South African 
ater in the year Cabot acquired the re- Manganese Amcor, Ltd. (SAMANCOR) 

maining KBI shares held by other owners purchased the Roane Electric Furnace Co. 
and merged with KBI. The National Metal- pjant at Rockwood, Tenn., from Engelhard 
lurgical Division of KBI produces silicon Minerals & Chemicals Corp. The Rockwood : 

metal at Springfield, Oreg., while Cabot plant has a capacity of 18,000 short tons per 
produces fumed silica from silicon metal at year of 50% ferrosilicon and is a significant 

Tuscola, Ill. In May 1978 BOC Internation- producer of ferromanganese and silicoman- | 
al, Ltd., acquired control of Airco Inc. by | ganese. : : 

193
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_ Table 1.—Production, shipments, and stocks of silvery pig iron, ferrosilicon, 
os and silicon metal in 1978 and 1979 _— 

(Short tons, gross weight except as noted) 
eee 

Silicon content | Producers’ . , 
Alloy (percent) stocks: Pro- Ship, Stockwend —- beginning duction ments f 

Range Typical of year 7 OFyear 

1978 | 
Silvery pig iron ~__§_§_§-»___ 5-24 18 W Ww WwW WwW 
Ferrosilicon (includes briquets) ____ . _ _ 25-55 48 65,312 493,617 | 462,517 67,583 | Do_______ 56-95 76 24,110 164,090 144,540 28,493 
Silicon metal (excluding . 

semiconductor grades)___________ 96-99 98 22,172 120,632 129,950 . 7,418 
Miscellaneous silicon alloys . 

(excluding silicomanganese) eee 32-65 __ 17,472 111,826 . 98,337 . 11,970 

Silvery pigiron ________________ 5-24 18 = W Ww Ww W. 
Ferrosilicon (includes briquets)_____ _ _ 25-55 48 67,583 564,362 463,852 67,162 

— Do -___ ee 56-95 76 28,493 177,472 166,687 26,681 
Silicon metal (excluding ; a 

semiconductor grades)___________ 96-99 98 ' 7,418 . 147,803 142,621 8,620 
Miscellaneous silicon alloys Oo 

(excluding silicomanganese) ______ _ 32-65 -- 11,970 98,040 ——- 80,3806 15,583 

W Withheld to avoid disclosing company proprietary data. . 

| a CONSUMPTION AND USES | | | 

Total reported consumption of silicon was estimated to be 800 metric tons in 1978 
metal and alloys in 1978 increased 7% and 1,000 metric tons in 1979. In order to 
based on silicon content, compared with meet demand for products containing inte- 
consumption in 1977. However, there was grated circuits and other semiconductor 

| little change in overall consumption be- devices, material manufacturers were 
tween 1978 and 1979. This decrease in the forced to stretch polycrystalline capacity 
demand growth rate was largely due to and accelerate new wafer plant construc- 
lower demand by iron foundries. In both tion. However, private industry was reluc- 

| years, consumption of silicon metal in alu- tant to invest in conventional polycrystal- 
minum alloys and in silicones continued to _ line silicon facilities which use the Siemens 
increase at a relatively high rate. process because it was convinced that De- . 

A relatively small tonnage of metal- partment of Energy-sponsored, low-cost 
lurgical-grade silicon metal is used to pro- processes would be commercially available 

_ duce electronic-grade polycrystalline sili- in the near future. | 
con. Domestic polycrystalline production | oe
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Table 2.—Consumption, by major end use, and stocks of silicon alloys and metal - 
in the United States in 1978 and 1979 

(Short tons, gross weight except as noted) 

S % 8 S lancous Sil ilicon content ilvery eae ilicon aneous ilicon 
(percent) pig iron _ si errosilicon® metal silicon carbide® 

Enduse _ | alloys? 
Range____ ~~ 5-24 25-55 56-70 71-80 81-95 96-99 63-70 - 

Typical ____~ 18 48 65 76 85 98 58 64 

1978 . 
Steel: . 

Carbon. __ __—__-_-_- 1,801 86,231 206 36,877 197 282 10,148 
Stainless and heat-resisting —_- a) 22,682 36 23,792 43 294 — — -:168 
Full alloy ___________ 3,672 29,414 545 12,639 (5) = 1,955 1,204 
High-strength low-alloy __ __ 9,676 (°) 3,623 (5) 20 1,183 
Electric _________--~- __ (5) (5) 36,037 (5) 57 _- 
Tool ____-_----_--- __ 1,865 (5) 1,983 (5) 93 (°) 

- Unspecified. ._._____- 1,109 14,917 2,776 _- 426 _— 62 

Total steel ________ 6,582 164285 3,563 114,951 666 2,701 — 12,760 | 
Cast irons... _____ 64,960 214,458 4,288 38,902 1,488 64 - 99,315 (4) 
Superalloys. ___________ 9 241 _- 114 44 83 2 
Alloys (excluding alloy steels 

and superalloys)___.____ 178 6,889 _- 315 29 62,544 150 
Silicones. __§__§_§ ~~~ — __ a _. _. 42,978 __ 
Miscellaneous and unspecified 1,618 1,660 _— 287 _- 3,164 3,148 

. Total ~_-_--______ 73,847 387,533 7,846 149,569 2,227 111,584 115,875 . 
Percent of 1977____— 145 «99 123 ~=~=—S 121 66 109 =. 102 — 

Total silicon content® _ 13,202 186,016 5,099 118,672 1,893 109,303 - 66,918 | 
_ Consumers’ stocks, oe 

- Dec. 31,1978 __.__. _ 6,778 30,737 542 17,039 352 ~—s-9,841 7,432 

1979 . 
Steel: 

Carbon_.________-_- 739 95,171 165 34,725 115 429 5,127 289 
Stainless and heat-resisting __ 36,013. . (5) 22,522 88 199 140 _- 

_ Fullalloy _.-_-_.______ 1,864. 87,591 481 18,972 ©) 2,087 1,172 (5) 
High-strength low-alloy __ (5) 8,467 __ 3,427 __ 16 585 __ 
Electric __.__+.. + _- __ (5) @) 31,841 ~- _~ _- ~— 
Tool ._.__--___---_- —. 2111 () 1,327 _— 81 (5) (°) 
Unspecified_ _ ____.~—_ 19 16,955 3,577 61 352 _- 29 | 43 

Total steel _______- 2,122 196,308 4,223 112,375 555 =. 2,762 7,053 332 
Cast irons____________— 59,552 189,539 3,776 31,272 910 225 43,556 49,594 
Superalloys... ___-—- 11 285 _- 79 27 55 et — 
Alloys (excluding alloy steels 

and superalloys)_ __—_~_- 159 7,855 _— 143 34 69,427 119 4 
Silicones. __ .~_______-_- __ — oo _- _. 51,302 __ __ 
Miscellaneous and unspecified 196 2,300 _ 131 2 3,853 3,491 __ 

Total _.________~- 62,040 395,787 7,999 144,000 1,528 127,624 54,220 49,930 
Percent of 1978__ __ 85 102 102 96 69 114 4*XX 4*XX 

Total silicon content® _ 11,167 = 189,977 5,199 109,440 1,299 125,071 31,448 31,955 
Consumers’ stocks, 

Dec. 31, 1979 _____ 5,673 27,268 490 15,065 304, 6,465 -- 5,537 2,718 

XX Not applicable. 
'Includes briquets. 
2Includes magnesium-ferrosilicon and other silicon alloys. 
3Does not include silicon carbide for abrasive or refractory uses. 
*Prior to 1979, data for silicon carbide were included in miscellaneous alloys. 
5Included with “Steel: Unspecified.” 
®Estimated based on typical percent content. 

PRICES 

Prices for ferrosilicon, metallurgical- between each domestic grade and its cheap- 
grade silicon metal, and silvery pig iron all er, imported counterpart narrowed because 
increased between 1977 and 1979 in re- of higher demand overseas. 
sponse to inflation and higher energy costs. The yearend price of domestic, regular 
At the same time, the price difference 50% ferrosilicon rose from 33.5 cents per
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| pound of contained silicon in 1977 to 35.5 11 cents to 8 cents per pound. a 
cents per pound in 1978 and then to 42.0 —‘ The price of silicon metal followed the 
cents per pound in 1979. Regular 75% ferrosilicon trend. Domestic, lump silicon 
ferrosilicon was generally 2 to 4 cents per metal with 1% maximum iron and 0.07% 
pound higher than the 50% grade and was maximum calcium rose from 42.5 cents per 
priced at 46.25 cents per pound at the end of pound in 1977 to 49.0 cents per pound in 
1979. The difference between the prices of 1978 and then to 56.5 cents per pound in 
domestic and imported 75% ferrosilicon 1979. 
decreased over the 2-year period from about | 

| FOREIGN TRADE , : | 

Exports of ferrosilicon increased 112% by United States at 3.6% below fair value. 
| weight between 1977 and 1979, with 59% of However, no penalty was assessed when the 

the shipments going to Canada. The princi- International Trade Commission found that 
pal other buyers in the 2 years were Japan the imports of Canadian metal had not 
(18%), Australia (10%), Mexico (5%), and injured, and were not likely to injure, the 

Angola (8%). Exports of silicon metal rose domestic silicon metal industry. 
from 2,404 short tons in 1978 to 4,987 tonsin __!n December 1979, the Treasury Depart- 
1979. The total value of silicon metal ex- nent ae that the “overmment of Spain 
ports increased accordingly, from $22.0 mil- a su ta oth exports I. ° ‘Srrosilicon 
lion to $45.8 million. In 1979, 75% of U.S. 204 certain other tferroalloys to the Unite 
as States with tax incentives and credit prefer- silicon metal exports went to Japan. Most of . 

the : inder was shipped to the USSR. °°: Effective January 2, 1980, a counter- 
1 %), "Cha © (3%) Me Pe (2%) ° d th ’ vailing duty of 3.86% ad valorem in addi- 
(12%), Ghana (8%), Mexico (2%), and the tion to the regular duty will be levied by the 
Republic of Korea (2%). . . ' - U.S. Customs Service. 

Total imports of both ferrosilicon and | 
silicon metal increased in 1978 but then | ae 
decreased in 1979 as stronger demand in Table 3.—U.S. exports of ferrosilicon 

foreign markets made exporting to the ~———————~~@uantity ‘Value 
United States less attractive to foreign pro- Year _ (short (thou- 
ducers. ats) sands) 

In 1978, the Department of the Treasury 1977 ~~ ee 10,548 $6,085 
found that SKW Electro-Metallurgy Cana- 1909 TTT as57 12940 

da, Ltd., had sold silicon metal in the —————————____—____ 

| Table 4.—U.S. imports for consumption of ferrosilicon and silicon metal, 
by grade and country 

1978 1979 
tit 

Grade and country eer, nue uaantity Value 

Gross Silicon sands) Gross Silicon oor 
weight content weight content 

Ferrosilicon: 
Over 8% but not over 30% silicon: 

Brazil]__§_._._-_______________ __ __ __ 794 137 $302 
Canada ______________ 4,877 720 $563 3,698 529 272 
France ~___ > 38 8 33 __ — __ 

Total) 95 == 4,915 728 596 4,491 666 515 

Over 30% but not over 60% silicon, with over 
2% magnesium: 
Brazi]_-§__-§___________ 1,773 825 1,385 
Canada ____§__2_~_ 2,906 1,374 1,320 
France ______~__~_______ 2,302 1,139 1,875 
Germany, Federal Republic of ______ 451 250 748 
Italy__-__-________________e | (?) (?) (2) | 448 204 269 
Japan _______~_____ 210 95 166 
Norway____________________ 885 396 615 
Venezuela __________________ 3,159 1,485 791 

Total? ~~ _-§__-____________ (?) (?) o) 12,127 5,768 7,169 

See footnotes at end of table.
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Table 4.—U.S. imports for consumption of ferrosilicon and silicon metal, : 
_. by grade and country —Continued 

erste ep PS SS A eer 

. 1978 1979 

. Quantity ~ Quantity 
Grade and country (short tons) Value (short tons) Value 

— (thou- ————___—_——_——_ (thou- 
Gross Silicon sands) Gross Silicon sands) 
weight content weight content 

Ferrosilicon: —Continued 

Over 30% but not over 60% silicon, 
not elsewhere classified:? . 
Belgium-Luxembourg __ ~~ _—~-——-~- —_ _- —_ 73 44 $71 

Brazil ____§___~______-_------ 340 161 $217 91 55 90 

Canada ___~_____-__~-~-~---~- 28,585 13,638 7,659 6,478 3,098 2,000 

Chile __-________~__~~--+~--+- 44 22 11 — __ —_ 

_ France ______—~__-~_~__-~-~---+- 4,162 2,128 2,928 2,613 1,486 2,615 . 

Germany, Federal Republic of _—__-—~— 847 468 1,768 867 ATT 1,012 

Italy. _-_____--_-_-----+- 343 161 211 _— __ __ 

Japan _______-__~--~-~-~--- 1,000. 462 796 _—_ _— _— 

Norway _______~~-__~---~--~-- 1,405 625 907 2,756 1,622 707 

South Africa, Republic of ___—_.—-_ _- __ — 1,472 519 641 

Venezuela _______~_~____-__~-~- 8,872 4,161 1,616 __ __ __ 

Total) _-§________________ © 45,598 = 21,826 16,113 14,350 7,298 7,137 
ee ee fA Ps VS ST 

Over 60% but not over 80% silicon: 
Argentina __________----~~---~- oe _- _— 551 408 269 

Australia__§___ ~~~ ___------ — __ __ 1,101 782 273 

Brazil _-__§_________~_--~--- 7,336 5,290 3,268 15,011 11,082 8,080 

Canada ____________-~------ 13,857 10,557 5,987 12,507 9,328 6,522 

Chile __________-~____ +--+ 55 42 19 533 401 212 

France ____________-~_--~---+- 6,099 4,360 3,335 2,744 1,899 2,079 : 

Germany, Federal Republic of _ __ ~~~ 1,242 808 1,701 1,398 910 2,358 

Italy. ~~ _-_-~---------_-- 110 71 84 _— __ — 

Mexico ____________~_----~-~- 56 42 22 _— _— _— : 

Netherlands _____.__._.___—--~-- 14 10 39 _ _— — 

Norway ______—-_—-_--------- 41,190 30,691 13,534 29,050 21,405 13,078 

Peru______________-~-~--~--~- __ — _— 220 166 105 

South Africa, Republic of _._____-- 1,485. 1,099 577 4,124 3,155 1,693 

Spain __________----------- 5,814 4,388 2,019 __ __ _ 

United Kingdom _____.-__--~--- 414 317 180 __ — __ 

Venezuela __________~_-~---- 1,797 1,348 595 11,481 8,454 6,059 

Yugoslavia __ ____.-__-----~~-- 5,218 ——«- 8,984 1,632 3,400 2,412 1,811 

Totali _._§_-§__- 84,687 63,007 32,992 82,122 60,352 42,540 

Over 80% but not over 90% silicon: . 
Canada _________~_-~-~---~-+~- 291: 241 90 406 341 172 

Venezuela __________~-_--~-~-+ __. _— a 57 48 28 

Total___________-_----~~- 291 241 90 463 389 200 

Over 90% but not over 96% silicon: Canada _ 129 120 90 __ we Le 
eee 

Grand total?____§_§__.______----~-+- 135,620 85,922 49,881 113,553 74,473 57,621 | 

. . . re PP SP PPS = ee en a A 

Silicon metal: a . cs 

Over 96% but not over 99% silicon: 
Argentina ________~-_--~--~-- _— _- _— 332 NA 222 

Canada ________________-_--. 8,284 NA. 6,653 9,538 NA 8,827 

Finland ________-.__-__-~--+-~- — __ _- 10 NA 10. 

France ____________-_--_--~- 1,673 NA 1,118 359 NA 294 

Germany, Federal Republic of __-___ __. oo — 22 NA 8 

Japan _______-__~~--~~-~--- _- _— _- 131 NA 81 

Norway _____-~------------+- 3,370 NA 2,147 321 NA 235 

Portugal _______-__---------- 359 NA 227 _— —_ —_ 

South Africa, Republic of ______--- 4,980 NA 3,259 4,407 NA 3,512 
Spain ____.__--_-_----~----- 1,582 . NA 1,011 __ __ __ 
Switzerland ________~_-~--~_---~-- _— __ __ 3) NA 33 

United Kingdom ______-__--~-~-~- (3) NA 5 131 NA 90 
Yugoslavia_______-_____--~---- 8,534 NA 4,905 4,685 NA 3,519 

Total! _.__§ _-§__ 28,732 NA 19,325 19,936 NA 16,831 

Over 99% but not over 99.7% silicon: 
Canada ____________~_----~_-- 2,308 2,277 1,875 2,750 2,724 2,809 
France ____________-_------ . 397 394 201 — __ __ 
Norway ___-__-~_-----~------- 1,654 1,640 1,376 2,538 2,518 2,318 
Portugal ___________-------- 110 110 64 —_ _— — 
South Africa, Republic of ___ _~____~_ 1,769 1,752 1,269 1,761 1,745 1,519 
Yugoslavia __________--_-~--~-~+- 1 1 1 _- _— _- 

Total 9 _-_. -_____-_--_--- 6,239 6,174 4,786 7,050 6,987 6,646 

See footnotes at end of table.
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- Table 4.—U.S. imports for consumption of ferrosilicon and silicon metal, — 
by grade and country —Continued : | 

| : 7978 | 1979 

Grade and country . here Value reat ‘Value 
—_——-_-———- (thou ———————_-—__—_—_ (thou- 

Gross Silicon sands) Gross Silicon sands) 
weight content weight content | 

Silicon metal: —Continued 

Over 99.7% silicon: 
Belgium-Luxembourg ___________ (3) $14 6 - $53 
Canada___ 238 196 214 200 
Denmark __~ ~~~ — 3 891 21 3,468 
France __-__~ ee 19 : 24 20 NA - 284 
Germany, Federal Republic of ____ _ _ _ 86 | | 6,120 289 | | 14,826 
Italy_.- 56 NA 2,966 95 4,776 
Japan ___ ~~~ 56 640 11 604 
Malaysia __________.________ (3) . 3 _- _- -- 
Mexico __-_-__ 99 97 . 78 oe -- -- 

. Switzerland ________._________ (3) 3 -- _- oe 
United Kingdom ___~___§ 1 70 . () NA. 16 

Total’ 2 = 556 NA 11,005 656 NA 24,225 

Grand total_______________ 35,527 NA 35,116 27,642 NA 47,702 eS 
NA Not available. 
Data may not add to totals shown because of independent rounding. 
Prior to 1979, magnesium ferrosilicon was included in the class for ferrosilicon with 30% to 60% silicon. 
3Less than 1/2 unit. 

WORLD REVIEW 

Brazil.—Production of ferrosilicon in Japanese ferrosilicon industry to lose its 
Brazil has increased over 180% since 1972 competitiveness in the world market. Elev- 
to 74,000 short tons in 1979, a result of the en of the 16 producers agreed to eliminate a 
rapid growth of the national iron and steel total of 110,000 tons per year, or 20% of 
industry.? Installed capacity in 1977 was installed capacity. Japanese production de- 
81,400 short tons per year of ferrosilicon clined from 321,264 short tons in 1977 to 
and 6,100 short tons per year of silicon 297,681 short tons in 1978 but rose to 
metal. If power is available, total capacity is 352,246 tons in 1979. The power cost in- 
expected to rise to at least 139,000 tons per creases have apparently caused both Shin- 
year by 1982.2 etsu Chemical Industry and Nippon Koshu- 

Iceland.—The first of two 30-megawatt ha Steel Co. Ltd. to withdraw from the 
electric furnaces was brought onstream in ferrosilicon business. Japan Metals & 
April 1979 at the new ferrosilicon plant of Chemicals Co. Ltd. and Showa Denko KK 
Icelandic Alloys, Ltd. The second furnace is have stopped production of silicon metal for 
expected to be operational by late 1980, and the same reason.® 
will double the plant’s capacity to 55,000 Norway.—A/S Hafslund Smelteverket, 
short tons per year of 75% ferrosilicon. The A/S Ila og Lilleby Smelteverket, A/S 
company is owned 55% by the Government Bjolvefossen, Elkem-Spigerverket A/S, and 
of Iceland and 45% by Elkem-Spigerverket Orkla Industrier A/S are all increasing the 
A/S of Norway. capacities of their ferrosilicon plants. The 

India.—Ferrosilicon production fell from 42,000-short-ton-per-year ferrosilicon fur- 
58,300 short tons in 1978 to an estimated nace being built by Orkla Industrier at 
39,000 tons in 1979 because of severe power Thamshavn is scheduled for completion in 
shortages which were caused by the worst 1982.7 Elkem is in the process of doubling its 
drought in 60 years. A second 11,000-ton- 15,000-ton production capacity for silicon 
per-year ferrosilicon furnace was commis- metal at Bremanger Smelteverk.® 
sioned at the Nava Bharat plant in Andhra Philippines.—Maria Cristina Chemical 
Pradesh, but it too suffered power cutbacks Industries, Inc., produced 12,610 short tons 
of up to 30%.* of 75% ferrosilicon in 1978 and planned an 

Japan.—In 1977 members of the Ferro- integrated quartzite-ferrosilicon project 
Alloys Association of Japan decided that that would double the capacity of its 
rising electricity costs were causing the facilities.® Electro Alloys Corp. began pro-
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ducing ferrosilicon in the fall of 1979 at its for 1985.11 Yugoslavia is currently pro-. 
new plant at Manticao on Mindanao and _ ducing about 66,000 tons per year of ferrosi- 
expected to ship 13,000 short tons of 75% _ licon. -- , 
grade in 1980.1° en 

Venezuela.—Venbozel has broken its ties 1Physical scientist, Section of Ferrous Metals. 
to Bozel Metallurgie, a subsidiary of ?Anuério Mineral Brasileiro—1978. V. 7, Estatistica 

’ . . mineral por substancia. Brasilia, p. 198. — 
France's N obel B ozel, and changed its name %Associacéo Brasileira dos Produtores de Ferro-Ligas. 
to CVG FeSilven. The Venezuelan ferrosili- Anuério da Indastria Brasileira de Ferro-Ligas-1978. Rio 
con producer operates two new 52-megavolt- de Janeiro, 48 pp. | P f P + Mat megavolt-  “" ‘Metal Bulletin, No. 6446, Dec. 4, 1979, p.25. 
ampere urnaces a a anzas. oo. ‘Shiota, S. Balancing Ferro-Silicon Supply and Demand. 
Yugoslavia.—Tovarna dusika Ruse is in- Metal Bull. Monthly, No. 107, November 1979, p. xxiii. 

‘stalling a new ferrosilicon furnace at its ,, Roskill’s Letter From Japan. No. 43, November 1979, p. 
plant at Ruse in Slovenia. The new furnace —~_7Metal Bulletin. No. 6405, July 10, 1979, p. 22. 
will have a capacity of 18,000 short tons per 8Elkem-Spigerverket A/S (Oslo). 1978 Annual Report. 33 

y . pp. . 

year of 75% grade and is expected tocome ”¥y4.4.) Bulletin, No. 6419, Aug. 31, 1979, p. 21. 
onstream in mid-1980. The Association of —°E/MJ Mining Activity Digest. V. 6, No. 4, Sept. 7, 1979, 
Yugoslav Ferro-Alloy Producers has also P. he ic, V. The Outlook for World Ferro-Silicon Sunol! 

* _ eric, V. e UUTIOO or or erro-o1licon supply 

announced that another plant with a capac and Demand as Seen from Yugoslavia. Metal Bull. Month- 
ity of 44,000 tons per year is being planned _ ly, No. 107, November 1979, p. xxv. |





Sil 

By Harold J. Drake’ 

U.S. mine production of silver declined consumption included photography, electro- 
moderately notwithstanding the sharply in- plated wares, contacts and conductors, and 
creased price of silver during 1979. Con- others. Coinage use was well below that of 
sumption also declined moderately, where- 1978. | 
as imports and exports were well above the Refinery output fell slightly in 1979 as 
levels of 1978. The annual average price of production from ores and concentrates 
silver recorded a sharp advance over the dropped; however, production from old 
comparable price for the preceding year. scrap rose slightly, mainly as a result of | 
The increase in price was attributed to sharply increased recovery from demonitiz- 
speculative interest in silver as a hedge ed coin. oo | 
against inflation and the instability of cur- Trading of silver futures on the New York 
rencies throughout the world. The decline Commodity Exchange (COMEX) and the 
in consumption was led by products con- Chicago Board of Trade (CBT) rose slightly 
taining large quantities of silver per item to 34.1 billion ounces?*while stocks on the 
such as sterlingware, jewelry, batteries, sol- exchanges fell to 133.1 million ounces. In- 
ders, and catalysts. Uses showing increased dustrial stocks fell 44% whereas Treasury | 

| Table 1.—Salient silver statistics 

1975 1976 1977 —~«1978 1979 

United States: . 
Mine production _ __..— ~~ thousand troy ounces__ 34,938 34,328 38,166 39,385 38,055 

alue __________________~__thousands__ $154,424 $149,328 $176,325 $212,681 $422,032 
Ore (dry and siliceous) produced: . 

Gold ore _____._____- _ thousand short tons__ 2,251 1,993 3,478 3,499 3,247 
Gold-silver ore _.__ ~§ $2) -/ -/ /______do____ 137 1,027 481 738 756 
Silver ore ____._~_~______________do____ 782 794 976 1,102 1,066 

Percentage derived from: 
Dry and siliceous ores_____$____-__________ 35 32 43 55 51 
Base-metal ores _____~§_-§__§_____~ 65 68 57 "45 49 

Refinery production’ _______ thousand troy ounces__ 33,073 34,359 36,729 44,018 38,982 . 
Exports? _____________________ dol 32,626 14,596 22,394 - 22,400 35,563 
Imports for consumption? ___.__._________do____ 66,540 72,700 79,147 75,641 92,381 
Stocks Dec. 31: 

Treasury® ___________-_million troy ounces_ _ 41 40 39 39 39 
Industry* _._._._____-_ thousand troy ounces__ 158,299 146,423 165,343 146,902 149,231 

Consumption: 
Industry and the arts ______________do____ 157,650 170,559 153,613 160,165 157,258 
Coinage ______________________do____ 2,740 1,315 91 45 168 

Ww Price® —~—----~-~-___________per troy ounce__ $4.418 $4.354 $4.623 $5.401 $11.109 
orid: 

Production ______...._~ thousand troy ounces__ 803,112 816,303 340,213 344,657 344,457 
Consumption:® 

Industry and the arts ____________--do__.._ 376,800 422,100 417,500 404,500 410,000 
Coinage ______________________do____ 38,800 29,700 19,200 29,000 22,800 eee Ee oo 

Revised. 
1From domestic ores. 
2¥xcludes coinage. 
3Excludes silver in silver dollars. 
“Includes silver in COMEX warehouses and silver registered in Chicago Board of Trade. 
5 Average New York price. Source: Handy & Harman. 
®Market economies only. Source: Handy & Harman. 
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bullion stocks were only slightly below the porting by agencies to GSA of their 

level of 1978. The national stockpile con- precious-metal-generating activities. GSA 

tained 139.5 million ounces at yearend 1979. also revised the current reporting format to 

Legislation and Government Pro- require information on types of silver and 

grams.—The General service Administra- other precious-metal-bearing scrap process- 

tion (GSA) proposed to amend The Federal ed or generated, estimates of potential sil- — 

Property Management Regulations by re- ver recovery, and actions planned to maxi- 

quiring more frequent surveying and re- mize recovery.® . : 

DOMESTIC PRODUCTION | , : 

Mine production declined moderately in million ounces of silver per year for about — 

1979 mainly as a result of processing larger 16 years. ASARCO’s silver refinery in Ama- 

quantities of lower grade ore made econom- illo, Tex., produced 36.1 million troy 

| ically possible by the higher prices in 1979. ounces of silver in 1979, compared with 39.2 

Two recently opened mines in Idaho, the million troy ounces in 1978. | , 

Coeur and the DeLamar, operated at near Hecla Mining Co., Wallace, Idaho, report- 

capacity for most of the year. Exploration of ed production of 4.1 million ounces of silver 

new areas and in older closed mines sharply in 1979.5 Hecla’s Lucky Friday mine pro- » 

accelerated in 1979. Old mine and mill duced 2.8 million ounces, and its shares of 

tailing piles were being processed, usually the Sunshine mine and the Star-Morning 

by heap-leaching, to extract any remaining mine totaled 1.1 million ounces and 0.2 . 

silver and other precious metals. Byproduct million ounces, respectively. The grade of — | 

| silver from base-metal ores supplied 48% ore milled at the Lucky Friday mine in 1979 , 

and silver ores 44% of the total output. The averaged 16.4 ounces per ton. Reserves at 

remainder mainly came from gold and gold- yearend 1979 totaled 585,000 tons compared 

silver ores. Production in Idaho, which with 600,000 tons at the end of 1978. Hecla 

accounted for 46% of total production, made plans in 1979 to sink a new shaft 7,500 

decreased moderately whereas production feet to increase capacity at the Lucky Fri- 

in Arizona, mainly from base metal mining, day mine by 35% and to accelerate explora- 

increased 11%. Of the other principal pro- tion of geologically favorable areas sur- ~ 

_ ducing States, increased production was rounding the mine. Hecla Mining headeda 

recorded by Montana and New Mexico and joint venture to lease the mining properties | 

decreased production for Colorado, Missou- of the Consolidated Silver Corporation near 

_ ri, and Utah. Osborn, Idaho. The main shaft on the prop-- 

| _ The twenty-five largest silver producers erty will be rehabilitated and deepened _ 

contributed 87% of the total output. Nine of followed by extensive exploration from its 

these (including the top four) mined silver bottom. Known ore reserves of about 1.3 

ores; the others mined base-metal ores and _ million ounces in the upper levels of the 
produced byproduct silver. Twelve of the property will be mined concurrently with 
mines produced over 1 million ounces of _ the exploration program. | 
silver each, which in the aggregate equaled Homestake Mining Company reported 
65% of total production. Domestic mine production of 1.4 million ounces of silver 

production was equivalent to 24% of con- from its Bulldog silver mine near Creede, 

sumption in 1979. Colo.‘ This level of production was 0.7 mil- 
The Sunshine mine of Sunshine Mining lion ounces below that of 1978, which re- 

Co., in Idaho’s Coeur d’Alene silver district flected partly the processing of lower grade 
regained in 1978 its role as the leading ore and partly a reduction in the tonnage 
silver producer in the United States only to milled. Ore reserves in the Bulldog mine at 
be displaced in 1979 by the Galena mine yearend 1979 totaled 385,375 tons averaging 
located nearby in the same mining district. 17.3 ounces of silver per ton. 
ASARCO Incorporated reported produc- Earth Resources Company produced 1.9 

tion of silver at 4.1 million ounces from the million ounces of silver at its DeLamar 
Galena mine and 2.4 million ounces from __ silver-gold mine near DeLamar, Idaho.’ The 
the Coeur mine, both in Idaho’s Coeur company planned to sell its mining group, 
d’Alene silver districts The company pro- consisting essentially of the DeLamar mine, 
ceeded with the development of the Troy to Dome Mines Limited of Canada but the 
copper-silver deposit in western Montana. plan was terminated for a number of rea- 

Production is expected by the middle of sons. A second pit, the North DeLamar, was 

1980. The mine is expected to produce 4.2 opened and began supplying ore to the mill.
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Figure 1.—Silver production in the United States and Idaho and price per ounce. 

Day Mines Inc. (DMD, Wallace, Idaho, . Elko County, Nev., and commenced rehabil- reported silver production from its Leadvil- itating it preparatory to its reopening. le Unit (Sherman Tunnel) in Colorado to- Phelps Dodge Corporation reported 2.4 | taled 1.2 million ounces in 1979. Production _ million ounces of byproduct silver was pro- from DMI’s Republic, Washington gold-' duced during the company’s domestic silver mine in 1979 totaled 43,947 tons copper-mining operations.® Production of averaging 0.37 ounces of gold and 1.23 silver at Inspiration Consolidated Copper ounces of silver per ton of ore. DMI also Company’s Black Pine silver mine at Phil- shared in the production of the Coeur and ipsburgh, Mont., totaled 624,000 ounces, the Galena silver mines in Idaho, and ac- which came from a 1.6 million ton ore body quired the Victoria copper-silver mine in averaging 6.2 ounces of silver per ton.1°
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Figure 2.—Silver consumption in the United States, in 1979. 

CONSUMPTION AND USES 

Industrial consumption of silver declined affected as demand for silver in their manu- 

slightly in 1979 primarily as a result of facture fell 25%. Use of silver in catalysts 

rising silver prices and declining business dropped 31%. Nearly all other uses record- 

activity. The decline in silver demand was_ ed gains in comsumption during 1979. Ster- 

most pronounced in the latter part of the lingware, jewelry, and catalysts, in the ag- 

fourth quarter when the acceleration inthe  gregate, accounted for 15% of total con- 

price of silver was the sharpest. Sterling- sumption in 1979 compared to 21% in 197 8. 

ware and jewelry were most noticeably 

STOCKS ~— 

Total accountable stocks at yearend 1979 slightly. The strategic stockpile contained 

were 333.4 million ounces, a level virtually 189.5 million ounces, all of which has been 

unchanged from that of 1978. Refiner, fabri- declared surplus to national defense needs. 

cator, and dealer stocks fell 44%; whereas, Although a number of bills have been intro- 

silver stocks in registered vaults of COMEX duced in the Congress to dispose of all or 

recorded a 28% gain. Silver bullion held by _ part of this silver, none have been passed. 

the CBT and the Department of Defense fell
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| | PRICES | 
The price of silver advanced sharply in ately to 933.4 for August then jumped 

1979 as a result of strong speculative inter- sharply in October to 1678.1 and again in 
est in silver metal as a hedge against rising December to 2179.3. The year ended with no 
inflation and the declining value of the abatement in the upward pressure on the 
dollar. The average daily price in cents per price. . 
ounce of silver, as quoted by Handy & Prices on the London Metal Exchange 
Harman, New York, began the year at ranged from a low of 593.7 cents on January 
596.6, fell to the low of 596.1 on January 11, 15 toa high of 3209.8 cents on December 31. 
and finished the year at 2800.0, the high. _ The average for 1979 was 1110.9 cents. 
The gain in the average daily price in 1979 Trading volume on the COMEX was 20.4 
was 2203.4 cents. The average monthly billion ounces during 1979, an increase of 
price was 1109.4 cents compared with 540.1 0.7 billion ounces from 1978. The CBT 
cents in 1978. The average monthly price, trading volume was 13.7 billion ounces, a 
which was 625.48 for January, rose moder- gain of 0.4 billion ounces over that of 1978. 

: | FOREIGN TRADE | | 
Exports of silver totaled 35.6 million waste, scrap, and sweepings, the United 

. ounces in 1979, a 59% increase over the Kingdom, Belgium-Luxembourg, Canada, comparable figure for 1978. Refined bullion, _ and Japan. 7 | | 
which accounted for 46% of total exports, _ Imports for consumption of silver increas- totaled 16.3 million ounces, a level 63% over ed 22% mainly because shipments of re- 
that of 1978. Exports of waste, scrap, ane _ fined bullion in March and October were : 
ances chi oreased 18% io 8% On sharply higher than those of other months. | ounces Walch was equivalent to 48% of tota Refined bullion, which accounted for 85% of exports. Most of the increase in exports of . . . . the imports, increased 28% to more than bullion and waste, scrap, and sweepings Toa . : 
occurred in the last few months of 1979 as a offset declines jn Imports of waste, scrap, result of the increased speculative interest doré, and precipitates. Imports of ore and | in silver for the former and lack of domestic Concentrates were slightly higher in 1979. refining capacity for the latter. Exports of The principal sources for imported silver in 
doré and precipitates declined moderately. 1979 were Canada, Mexico, and Peru which, The remainder of the exports consisted of in the aggregate, supplied 78% of total very minor quantities of silver ore and imports and 79% of bullion imports. The concentrates. The principal foreign markets United Kingdom, the other major source of 
for bullion were Japan and Switzerland; for bullion, accounted for 11% of total imports. 
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Figure 3.—Net exports or imports of silver, 1960-79.



806 MINERALS YEARBOOK, 1978-79 

| WORLD REVIEW OR 

World mine production of silver in 1979, Canada.—Mine production of silver 

| including centrally planned economy coun- decreased 6% to 3.1 million ounces. Canadi- 

tries, decreased slightly to 8445 million an reserves of silver and other metals were 

ounces. The United States, Canada, Mexico, reviewed.3 The review presented a detailed 

and Peru accounted for 49% of world out- study of silver reserves by mine or deposit 

put, the US.SR. 13%, Australia and Poland, by Province and listed tonnages and grade 

7% each. The remainder came from numer- of ore. Exploration in the Kathleen Lake 

ous other countries. | area north of Mayo, Yukon Territory, by 

| World comsumption of silver in 1979 for Prism Resources, Ltd., revealed extensive 

industrial and coinage uses, exclusive of high-grade silver and base-metal mineraliz- 

centrally planned economy countries, to- ation in several contiguous areas. Channel 

~  taled 432.8 million ounces compared with sampling yielded silver concentrations 

433.5 million ounces in 1978.» A 14% ranging from 10 ounces per ton to 176 

increase in industrial use, which accounted ounces per ton, the tonnage of which had 

for 95% of total use in 1979, was accompa- not been delineated. | 

: nied by a 21.4% decrease in use of silver in Production of silver at the Kidd Creek 

coinage. Total consumption by market econ- mine of Texasgulf Canada Ltd. totaled. 

omy countries exceeded newly mined sup- about 6 million ounces, about. 11% above 

ply by 162 million ounces, according to that of 1978.** At yearend, the mine contain- 

Handy & Harman estimates. Secondary ed a 214-million-ounce silver reserve above 

production supplied 50% of the difference; the 5000 foot level. Ore reserves below the 

~ outflow from Indian stocks, 21%; demone-. 5,000 foot level had not been delineated at 

| tized coin, 9%; and United States, foreign yearend. Exploration continued to find ore. 

government and private stocks, the remain- so that the ultimate depth or lateral exten- 

der. | sion of the deposit had not been determined 

Australia.—Production of silver rose at yearend. ‘Texasgulf Inc. continued ex- 

slightly to 25 million ounces. The Woodlawn  ploring its large base-metal sulfide deposits 

mine in New South Wales was dedicated at Izok Lake and Hood River, Northwest 

and commenced operating late in 1978. The Territories. | 

open pit mine is expected to produce about Mine production of silver in 197 8 by 

| 0.9 million ounces of silver per year, in United Keno Hill Mines, Ltd., fell 2% to 2.7 

. addition to large tonnages of copper, lead, million ounces.5 Ore reserves increased 

and zinc, for about 10 years. The mine is from 126,000 tons averaging 40 ounces of 

operated as a joint venture between Phelps silver per ton to 246,000 tons averaging 31 

Dodge Corporation and subsidiaries of St. ounces per ton. Silver production at the 

Joe Mineral Corporation and Conzinc Rio- Sturgeon Lake mine, a joint venture be- 

tinto of Australia, Ltd., with each having an tween Sturgeon Lake Mines, Ltd., and 

equal interest. M.L.M. Holdings Limited, Falconbridge Copper Ltd., was 1.9 million 

reported silver production from the Mount ounces, a 14% decrease from that of 1979.16 

| Isa mine for the fiscal year ending June 30, Reserves at yearend 1978 totaled 599.000 

1979 at 14.6 million ounces.’? Silver reserves tons averaging 5.17 ounces of silver per ton. 

at the Cobar, New South Wales, Lead-zinc- During 1978, Sturgeon Lake Mines, Ltd., 

silver deposit of EZ Industries, Ltd., totaled was merged into Falconbridge Copper, Ltd., 

97 million tons averaging 4.2 ounces of and ceased to exist as a corporate entity. 

silver per ton. Design and construction of Noranda Mines Ltd. reported silver pro- 

the mine has been deferred until the price duction from the No. 12 and No. 6 mines of 

of zinc, a major metallic constituent of the Brunswick Mining & Smelting Corp., Ltd., 

ore body, has improved. totaling 5.3 million ounces in 1979 compar- 

Bolivia.—Production of silver totaled 5.7 ed with 5.1 million ounces in 1978.7 Proven 

million ounces. Silver capacity of the new reserves at both mines at yearend totaled 

lead and silver smelter to be located near about 69 million tons containing 195 million 

Potosi was expected to be about 6.5 million ounces of silver. Noranda Mines Ltd. has a 

ounces per year. To encourage increased 64.1% interest in Brunswick Mining & 

silver production to meet the silver capacity Smelting Corp. Ltd. Noranda’s Geco Div. 

of the new smelter, Bolivia passed a 50% reported production of 1.9 million ounces of 

tax reduction on royalties and export taxes silver in 1979 from an ore reserve that 

on silver producers. contained 34 million ounces at the end
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of the year. Production of silver by Mattabi expected to increase to about 60 million 
| Mines Ltd. totaled 2.1 million ounces in ounces by the end of 1979. 

1979. Ore reserves of the mine totaled 11 Lacana Mining Corp. reported silver pro- 
million ounces at the end of 1979. Noranda duction at the Las Torres complex in 1979 
Mines Ltd. has an operating interest in the totaled 5.0 million ounces from ore reserve | 
mine. CO | that at. yearend contained 26.5 million 

Placer Development, Ltd. has joined Equi- ounces of silver.? Silver production at the 
ty Mining Corporation to exploit the Sam _Encantada mine in 1979 totaled 1.4 million 
Goosley silver-gold-copper property located ounces. At yearend, silver reserves totaled | 
at Houston, British Columbia. The property 22.7 million ounces. Annual production at 
was estimated to contain 38 million tons of the La Encantada mine is expected to be 3.2 
ore containing 3.1 ounces of silver per ton. million ounces when operated at full capaci- 
Production was planned. at 5.7 million ty. . | | 
ounces of silver per year. Placer Develop» |§ Expansion of the Huautla silver-lead | ment, Ltd., will be responsible for financing, ™ine in Morelos by Rosario Mexico, S.A. de 
constructing, and operating the mining and_C-V. was largely completed in 1978. Silver 
processing facilities. _— production in 1979 totaled 0.7 million | 

Chile.—St. Joe Mineral Corp. decided to ounces. At yearend, silver reserves stood at 
: develop the El Indio gold-silver-copper de- 4.4 million ounces. A modernization and 

posit in northeastern Chile with a proven ‘'™P rovement program at the Tay oltita sil- reserve of 2.2 million tons of ore averaging Ye" and gold mine operated by Minas de San 4.4 ounces of silver per ton.* The mine is mus, S.A. reamed m 3 “ny pnerease m 
expected to begin operating early in 1981 an ueion ie t ne ow ab aber vone. 
and reportedly will produce about 1.7 mil- “*72U4 fo uerton 18 Now a bs um rl mon 

. lion ounces of silver per year. of silva rom ton, averaging about ounces Dominican Republic.—Rosario Domini- ° N.ver Per or Rosario Minin of Nicaras. | 
cana, S.A., a subsidiary of Rosario Re- ua Inc a subsidiar of Rosario Resurces | | 
sources Corp., operated its Pueblo Viejo Corp continued to explore the area around | _. gold-silver mine near capacity in 1978.” the Rosita mine and a large low-grade | 
P roduction of precious metals totaled ‘18 deposit of silver and gold in the Coco River million ounces of silver and 336,073 ounces area.* The Rosita mine area produced | 
of gold. Reserves of oxide ore totaled 19.2 444,500 ounces of silver from an ore reserve | million tons containing 12.9 million ounces containing 1.3 million ounces. The Nicara- | of silver and 2.3 million ounces of gold. The guan Government nationalized the mining 
sulfide ore reserve contained 17.7 million industry in November of 1979, but terms for . 
ounces of silver and 2.4 million ounces of compensating Rosario Resources for its | gold, but a satisfactory metallurgical proc- jnineral holdings had not been determined ess to treat the sulfide ore still had not been at yearend. | 
developed. On October 18, 1979, the Domini- South Africa, Republic of.—Black Moun- can Republic purchased Rosario’s interest tain Mineral Development Company, Ltd., 
in the mine for approximately $35 million. continued to develop the Broken Hill ore Honduras.—Production of silver in 1979 body, one of three large contiguous lead, | at the El Mochito min of Rosario Resources zinc, copper and silver deposits located near 
Corp. totaled 2.2 million ounces.” Ore re- Aggeneys, northwestern Cape Province.”5 In serves at yearend totaled 7.9 million tons the aggregate, the three deposits contain 
containing 35.2 million ounces of silver in about 600 million ounces of silver. The 
addition to gold, lead, zinc, and copper. property is expected to come onstream early 
Mexico.—Mine production of silver in in 1980 and produce about 4 million ounces 1979 totaled 49.3 million ounces, a level well of silver per year. Gold Fields of South below that expected to result from extensive Africa, Ltd., owns a 51% interest and is expansion of silver mines and plants of manager of the project. 

recent years. Production had _ been |
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TECHNOLOGY | : ' 

Scientists at the U.S. Bureau of Mines recovered metal.*‘ Silver was recovered sep- 

Reno (N.ev) Metallurgy ‘Research Center arately from an ammonium sulfate solution 

reported on a method to recover silver and used to leach silver-bearing scrap by treat- 

gold from ore bodies too small, or too low in ing the leach solution with hydrogen gas at 

grade for conventional recovery tech- optimum pressure.* — 

nology. The basic recovery technique is Metallurgical experimentation of bulk 

circulating a dilute cyanide solution flotation circuit treating a complex base-— 

through heaps of ore to dissolve precious metal ore containing significant quantities 

metals, which are then recovered by passing of silver, resulted in a new system that 

the solutions through columns of activated increased silver recovery from about 70% to 

carbon. The technique is simple and has over 80%.%* Soda ash was substituted for 

exceptionally low processing and capital part of the lime used to raise the pH from 

costs. The Bureau of Mines investigated the 0 to 8.0 and the standard sodium cyanide 

applicability of carbon-in-pulp process for dosage, which was found to have dissolved 
recovering silver from low-grade ores.?? The part of the silver in the ore and carried it 

research developed a practical procedure into the mill tailings pond, was reduced to 

for the design of car on-in-pulp adsorption achieve the improved recovery rate. Silver _ 

circuits using ‘each slurry equipment, was recovered from a silver sulfide ore by 
Another method of silver recovery in- -_ odi vanid tassium 

vestigated by Bureau of Mines scientists mixing sodium cyanide or potasstum cya 
. . _nide with the ore in an aerated bed at 

was ferrous chloride-oxygen leaching of sul- te rt £10 ° to 40° C for 12 to 48 

fide concentrates containing silver and base mpertures or YO or. 0 

metals2* The investigation revealed that hours, then slurrying with water and filter- 

99.7% of the silver in the test sulfide con- iné the slurry to recover silver.” 
centrate was recovered. The U.S. Geological 1Physical scientist, Section of Nonferrous Metals. 

Survey reported on the metal in the ash 2Qunce as used throughout this chapter refers to the 

content of incinerated sewage sludge devel- _ troy ounce. | 

oped in Palo Alto, Calif.* Incineration of _ “General Services Administration, Precious Mets Re 

the sludge develops about 2,000 tons of ash covery, Hederal Bister, ve A, NO. A Ss PP 

| per year, which contains 660 parts per sASAROO Incorporated. 1979 Annual Report. 36 pp. 

million of silver, 30 parts per million of ,,~? ome” nual epor’. “* PP- 

gold, and large quantities of other metals, open Mining Company. 1979 Annual Report. 32 

all of which constitutes a valuable resource. ‘Earth Resources Company. 1979 Annual Report. 28 pp. 

A new technique using silver as acatalyst opr” ee ere orat tn 1979 Annual Report. 36 pp 

in ferric sulfate oxidative leaching of copper 10Inspiration Consolidated Copper Company. 1979 An- 

sulfide ore concentrates was developed.*° A _ nual Report. 28 pp. 

small quantity of silver catalyst added to Anni eview Sep The Silver Market, 1979. 64th 

the leach solution increased significantly *2M.LM. Holdings Ltd. 1979 Annual Report. 44 pp. 

the rate and extent of leaching and copper serven of Conne Da ane hn Mal nionua Silver Re 

recovery from a chalcopyrite concentrate. oid. Dep. Energy, Mines, and Res. Min. Bull. MR 185, 
Numerous methods to remove silver from 1978, 29 pp. 

leach solutions were developed. In one isp eraseulf Ta era ines Lad 1978 Aenual Repo m 

method, the solution was treated with aque- 44.pp. a5 of vet a 

ous sodium sulfide or hydrogen sulfide to age 35 of reference cited in footnote 15. 

precipitate silver sulfide, which is then oy oranda Mines, Ce Torn it. eee pe 

desulfurized by an oxidizing roast.*1_ In an- _'*Rosario Resources Corporation. 1978 Annual Report. 

other method, the leach solution is con- pp. 2. Corporation. Notice of Special 

- tacted with an amalgam of mercury and Meeting of Shareholders. Mar. 17, 1980, 87 _ 
lead, copper or other suitable metals, at 21. acana Mining Corporation. 1979 Annual Report. 28 

which time the silver replaces the metal to P¥2, age 90 of reference cited in footnote 21 

form a silver-mercury amalgam yom whieh Me Haptonstall J. C, Modernization of the, Tayoltita 

the silver is easily extracted.*? other ine, One of Mexico’s Major Silver an rations. 

solution used to leach a complex precious we Paes ¥.30, Nod, February tea eo. 

metal sulfide ore was treated with activated 25Phelps Dodge Corporation. 1978 Annual Report. 33 pp. 

carbon to absorb the gold and iodine to , einen, Hd Bye etereon, pad eee ino 

precipitate the silver.** In the electrolytic tion Methods. BuMines IC 3770, 1978, 21 pp. 

recovery of silver and gold directly from ore, Cori ney . J, JE. Bsa Cantde Fotter. 

the use of sodium cyanide and a electrocon- _ Sjurries of a Silver Ore. BuMines RI 8268, 1978, 22 pp. 
ductive cationic resin such as polybenzyl- _ **Scheiner, B. J.,G. A. Smyres, P. R. Haskett, and R. E. 

. trimethylammoniumchloride improved the Linstrom. Copper and Si ie eee ron Leaching. Bu. 

rate of recovery and the quality of the Mines RI 8290, 1978, 11 pp.
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B iarybrandsen, |R. cbs N. Rait, | Dd. J . Krier, Be oo _ 
aidecker, an . ildress. , Silver an er __Mi oti 

Resources in the Ash of Incinerated Sewage Sludge at Palo Table 2. . Mine Pp roduction of recoverable Alto, (alifornia—A Preliminary Report. U.S. Geol. Survey silver in the United States, by mont irc. 784, 1978, 7 pp. . p,wSnell, G. J, and M. C. Sze. New Oxidative Leaching (Thousand troy ounces). rocess Uses Silver To Enhance Copper overy. Lng. eee ee Min. J., v. 178, No. 10, October 1977, pp. 100-105, 167. ____ Month 1978 1979 51Piret, N. L. and W. Roever (assigned to Duisberger 
Kupferhutte). Process for Recovering Silver Residues Con- J anuary_ ~~ _~___i______ 3,478 3,268 taining Lead. U‘S. Pat. 4,127,639, Nov. 28, 1978. - February _~_-____________ 3,253 3,070 

2Peters, M. A. and W. G. Kazel (assigned to Cyprus March_-__________._____- 3,659 3,327 ‘Metallurgical Processes Corp.). Recovery of Silver From April...________________ 3,285  — 3,244 Cuprous Chloride Solutions by Amalgamation. U.S. Pat, May __________________ 3,230 3,358 4,124,379, Nov. 7, 1978. - : 7 | -  dune_____-______ ee 3,300 3,256 *8Piret, N. L., M. Hopper, and H. Kudelka (assigned to July _--_-______________ 2,662 3,214 Duisberger Kupferhutte). Process for Recovering Silver August __.______________ 3,415 3,493 and Gold From Chloride Solutions. U.S. Pat. 4,134,454, September _______________ 3,092 2,906 Dec. 26, 1978. Qetober —-----~~----~---- 3.396 3,065 4Ghiringhelli, H. A. and K. S. Deffeyes (assigned to R. ovember_ — —_—_———_——_____- ? ? L. Andrews). Electrochemical Process for Recovering Pre. | December— ert rrr e, 3,367 2,957 cious Metals From Their Ores. U.S. Pat. 4,128,462, Dec. 5, Total... 39,385 38,055 

35Kunda, W. and R. H. Hitesman (assigned to Sherritt. 
Gordon Mines Ltd.). Recovery of Silver From Silver- 
Containing Solutions. U.S. Pat. 4,129,441, Dec. 12, 1978. 

’SLucio, F. de, and M. Vargas. Silver Recovery Increased . a From 70 to 86 Percent. World Min., v.32, No. 6, June 197 9, . pp. 60-61. - 
37Balakrishnam, R., and G. F. Skinner (assigned to 

Foster Wheeler Energy Corp.). Extraction of Gold and : 
Silver. U.S. Pat. 4,177,068, Dec. 4, 1979. . . 

Table 3.—Twenty-five leading silver-producing mines in the United States in 1978, | 
: in order of output | 

Rank Mime ny a 

Rank Mine County and State Operator Source of silver _— ECOG OF SLiVET 
1 Sunshine ______ Shoshone, Idaho __ _ _ Sunshine Mining Co ________ Silver ore. 2 Galena _______ ~-~—-do___2_____ ASARCO Incorporated _____ _ _ Do. 3 Lucky Friday ___ ~---do____ Hecla Mining Co___________ Do. 4 Coeur ________ ~——-do 2 PPARCO Incorporated — — — — - - - Do. 5 Berkeley Pit ___ _ Silver Bow, Mont ___ The Anaconda Company ______ Copper ore. 6 ‘Utah Copper a Salt Lake, Utah ____ Kennecott Copper Corp_______ Do. 7 Bulldog Mountain_ Mineral, Colo. _____ Homestake Mining Co _______ Silver ore, silver 

ings. 8 DeLamar __ ____ Owyhee, Idaho ___ _ _ Earth Resources Co _________ Gold-silver ore. 9 Sherman Tunnel _ Lake, Colo________ Day Mines, Inc__________ __ Silverore. 10 Bunker Hill ____ Shoshone, Idaho __ _ _ The Bunker HillCo_______ Lead-zinc ore. 11 Sierrita _______ Pima, Ariz _______ Duval Sierrita Corp_________ Copper ore. 12 Twin Buttes ____ ~~~ do _____ Anamax Mining Co_________ Do. 13 ~ Buick ~.~______ Tron, Mo_________ Amax Lead Co. of Missouri ____ Lead ore. 14 Star Unit _____ Shoshone, Idaho __ _ _ Hecla Mining Co___________ Lead, lead-zinc 
ores. 15 one _______ Grant, N. Mex _____ Phelps Dodge Corp _________ Copper ore. 16 } ned aaa Greenlee, Ariz _____ ~---do Do. 17 Magma _______ Pinal, Ariz _~______ Magma Copper Co.__§_______ Do. 18 Crescent ______ Shoshone, Idaho __ _ _ The Bunker Hill Co_________ Silver ore. 19 Black Pine _____ Granite, Mont _____ Black Pine Mining Co________ Do. 20 San Manuel ____ Pinal, Ariz _______ Magma Copper Co— — ——_----- Copper ore. 21 Mission Unit _ _ _ _ Pima, Ariz _______ ASARCO Incorported______ __ Do. 22 Trixie ________ Utah, Utah ___ ____ Kennecott Copper Corp_____ __ Gold-silver ore. . 23 Bagdad _______ yavapai, Ariz__—___ Cyprus Bagdad Copper Co _____ Copper ore. 24 Magmont______ Iron, Mo_________ Cominco American, Inc______ _ Lead ore. 25 Metcalf _._____ Greenlee, Ariz _____ Phelps Dodge Corp _________ Copper ore. eee ee
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Table 4.—Twenty-five leading silver-producing mines in the United States in 1979, 

inorder ofoutput §=§ = ° 
. . 

. 
‘ 

Rank Mine County and State Operator Source of silver 

1 Galena ___~_~- Shoshone, Idaho — ~~ — ASARCO Incorporated____.-- _ Silver ore. 

2 Sunshine _ — ~~ —— ___-do ~~~ - Sunshine Mining Co ___~-—--- Do. 

3. Lucky Friday ~~ -— ___-do __~__---+-~ Hecla Mining Co_____—----- Do. 

4. Berkeley Pit __ ~~ Silver Bow, Mont —_—~— The Anaconda Company — — — —— — Copper ore. 

5 Coeur _____~-~- Shoshone, Idaho _ — — — ASARCO Incorporated _ ~~ ~~ =~ Silver ore. - 

6 Utah Copper — _ — — Salt Lake, Utah ___~_ Kennecott Copper Corp_ — ~~ — —-— Copper ore. 

q Twin Buttes & Palo . 

| Verde______- Pima, Ariz ~_—-—~- Anamax Mining Co _ ___—_-~-- Do 

8 .. DeLamar_--—_—~- Owyhee, Idaho _ ~~ — - Earth Resources Co _ _ __---~-- Gold-silver ore. - 

9 Bulldog Mountain_ Mineral, Colo_ _ ~~ —- Homestake Mining Co ___-_--- __ Silver ore, silver 
tailings. . 

10 Sierrita ____~-_ Pima, Ariz ______—~- Duval Corp ______-------- Copper ore. 

11. Buick _______— Iron, Mo__———_--~- Amax Lead Co. of Missouri _ ~~~ -_Leadore.. 

12 Sherman Tunnel _ Lake, Colo_ _——_-—~—- Day Mines, Inc____--—--—--- Silver ore. 

13 Tyrone ____~_—~ Grant, N. Mex ___—-—- Phelps Dodge Corp ____~---- Copper ore. 

14 Bunker Hill ___~_ Shoshone, Idaho _ ~~ — The Bunker Hill Co_______--~- ‘Lead-zinc ore. | 

15 Star Unit ______ ___-do + - Helca Mining Co__.___-_-~-~- Do. | 

16 Crescent ____—_ ____do_____---- The Bunker Hill Co______--- Silver ore. : 

17 Morenci.____._- Greenlee, Ariz __——-— Phelps Dodge Corp. _.__—-—-~-- Copper ore. 

18 Magma __—_— ~~ Pinal, Ariz _____~_~~— Magma Copper Co_ ___—_—~-——- Do. 

19 San Manuel ____  ——~-do___~_-~--~- ____-do_. ee Do. 

20 Black Pine ___—~ Granite, Mont _—_—-—~- Black Pine Mining Co_ ____—~~- Silver ore. 

21 White Pine _ __ ~~ Ontonagon, Mich _-~- White Pine Copper Div __——-—~- Copper ore. 

22 Bagdad ____-~--~ Yavapai, Ariz. ——— ~~ Cyprus Bagdad Copper Co a --e Do. 

23 Gooseberry — — — —— Storey, Nev ___—-_—- West Coast Oil & Gas Corp_ — — ~~ Gold ore. . 

24 Mission Unit _ _ — _ Pima, Ariz ~___-~-~- ASARCO Incorporated _ — — ~~~ - Copper ore. 

25 Magmont _ _— ~~~ Iron, Mo_—_~—-—--~—-~ Cominco American, Inc_ — — — ~~~ Lead ore. 

pt
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Table 5.—Silver produced in the United States, in 1978, by State, type of mine, and | 
class of ore, yielding silver, in terms of recoverable metal 

ss 399959 I 

. a . Placer a 
. (troy _ Gold ore Gold-silver ore Silver ore 

State ounces mm Toy a a CT roy 
oO Short Short — Short — 

: ounces ounces ounces 
” silver) tons . of silver - RS. of silver tons of silver 

Alaska__-_____-_____ 1881 ts 20 4 61 a __ 
Arizona______________ _— __ a ae __ WwW WwW 
California ____-_________ 173 15,319 2,345 Ww? W — —_ 
Colorado ____~_~______-_ Cae W Ww 5,982 19,709 217,129 3,425,209 

. Idaho_________ = __ a 82 71 Ww Ww. 794,486 14,391,007 
Missouri __~§_§__§__ ~~ ____ _- _— — _- __ _- - 
Montana ____§_________ Ww 41,191 © 640 5,636 48,083 80,989 587,726 
Nevada__________-__.~  ° °W_ © 1,799,866 432,346 | 14 220 1,113 11,548 
New Mexico___________ -— 2 2 OM: WwW 10,282 - 61,440 59 266 
New York ___________- -- SO oO — _- -- _- 
Oregon ___-_~§__________ _— 2,455 1,714 -- -Le __ _- ee 
South Dakota __________ _- 1,590,406. 58,099 =» __ -- oe _- 
Other States? __________ 10 49,761 | 65,646 715,684 2,485,165 8,400 38,080 ee 

Total _.____-_______ 2,014 8,499,115 555,863 737,602 2,614,678 1,102,176 . 18,453,836 

Percent of total , OO 
silver... () __ 1 oe 7 __ 47 

- _ Lode. ;- a 

oo _ Copper ore Lead ore ~ Zinc ore 

Short ounces Short ounces Short ounces 
of silver of silver of silver 

seep tne 
Alaska ___~ 4 15 a _- _- a 
Arizona. = ~§ 2 25 5 164,474,460 6,611,722 Ww Ww _- — 
California __-._________ -_- _- _- _— _— _- 
Colorado ___ ~~ _~§ 5 > _- a 40 62 _- _- 
Idaho ______ 2 Ww WwW 57 3,072 3,000 266 
Missouri ____________ _ —_ oo 8,776,769 2,056,053 — _— 
Montana___$_~§_~________ 17,889,635 2,281,180 a — | _- — 
Nevada___~_____2~_____ WwW W -- -— _- _— 
New Mexico___________ WwW WwW -- -- W WwW 
New York ____________ __ __ — -- 376,839 20,911 
Oregon ___ ~~ _____ _- _- -- _~ _- -- 
South Dakota __________ _- _— _- _- _- _— 
Other States! __________ 63,662,081 3,563,209 1,825 2,823 1,006,305 50,132 ee OE HOE 

Total _.___________ 246,026,180 12,456,126 8,778,191 2,062,010 1,386,144 71,309 EY 

Percent of total 
silver____________ __ 82 _- 5 __ (?) ep 

Lode 

Copper-lead, lead-zinc, 
copper-zinc, and Old tailings, etc. Total 

copper-lead-zinc ores 

Troy Troy Troy 
Short ounces Short ounces Short ounces 

of silver of silver of silver ee tote 

Alaska ______________ _- —_ 14 143 57 2,052 
Arizona. __ $$ _-§ _- _- 46,402 15,888 164,524,652 6,637,838 
California _____________ _- _- W Ww 17,061 58,014 
Colorado _____________ 510,977 581,808 W Ww 809,286 4,217,181 
Idaho ___~_§_§__~_~_______ 870,030 2,021,775 _- -- 2,393,719 18,379,417 
Missouri ____§_§________ _- _- a -- 8,776,769 —§ 2,056,053 
Montana ____~_§_§______ WwW W -- _- 18,017,516 2,918,317 
Nevada______________ W WwW _- _- 4,373,684 803,887 
New Mexico ___________ -- -- -_— —_ 21,892,635 894,833 
New York ____________ — — _- _- 376,839 20,911 
Oregon _____§_________ _— -- __ _— 2,455 1,714 
South Dakota ___________ _- -- _- __ 1,590,406 53,099 
Other States! __________ 2,216,161 $22,392 75,155 4227,528 42,473,068 3,342,054 EE EE SEE LO MNO 80,08 

Total _____________ 3,597,168 2,925,975 121,571 243,559 265,248,147 39,385,370 EO DESO, ASE 9,000,010 

Percent of total 
silver____..~_____ _— 7 -— 1 _— 100 

eee 

W Withheld to avoid disclosing company proprietary data; included in “Other States.” 
"Includes Illinois, Michigan, Tennessee, Texas, Utah, Washington, and States indicated by symbol W. 
2Less than 1/2 unit. 
*Data may not add to State totals because of items withheld to avoid disclosing company proprietary data. 
“Includes byproduct silver recovered from tungsten ore in California and fluorspar in Illinois.
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Table 6.—Silver produced in the United States, in 1979, by State, type of mine, and 
class of ore, in terms of recoverable metal 

ener A 

Placer sc 

State (troy Gold ore Gold-silver ore Silver ore 

ounces err mT oe 
of silver) Short Troy ounces Short Troy ounces Short Troy ounces 

tons of silver tons of silver tons of silver 
an OR 

. Arizona — — ~~ — _- 80,521 1,839 _- —_ - 7,016 3,361 

Colorado ___-— _- -_- _- — 6,411 25,269 | 204,788 2,512,260 

Idaho _____- _e 120 6 Ww Ww 775,328 13,681,900 

Missouri — ~~~ , -_ Le -- — _— _- _- 

Montana _—_~-— _- 262 153 3,633 12,841 78,057 567,405 

Nevada __— —— _- 1,679,443 516,517 W Ww -- 402 2,041 

New Mexico ____- ; ao 1,730 4,531 13,486 59,409 2 _- 

New York_ ___ oe _- _- = _— _— _- 

Oregon ___~—- _- 1,675 ~ 1,572 _— —_ ae — 

South Dakota — _- 1,429,886 57,973 _- — -- -- 

Other States! _ . 431 53,326 57,391 732,691 2,055,326 _— _- 

Total. ____ 431 3,246,963 _ | 639,982 756,221 2,152,845 1,065,591 16,766,967 

Percent of an . 
total silver (7) _— 2 _- 6 _- 44 

Oe | . Lode / 

Copper ore Lead ore . Zinc ore 

. Short Troy ounces Short Troy ounces Short Troy ounces 

- tons _ . of silver tons of silver tons of silver 

Arizona ___———-~— 181,506,717 7,451,824 562 2,482: _- _- 

Colorado. __ — ~~~ _- oe 9 . 246 _- oe 

Idaho _____=-- WwW. Ww 727 10,244 _- — 

Missouri_ —_ — ~~ —— _= 9,108,388 2,201,112 _- __ 

Montana_ __ — ——— 17,122,259, 2,657,847 12,884 61,719 _- _- 

Nevada ___-—_~~ Ww WwW oe _- _- _- 

New Mexico_ — _ — — 27,122,254 1,285,572 192 249 _- ek 

New York ___-- - _- OS _- —- 126,744 10,538 

Oregon___———-—- -- _- _- _- -- -- 

South Dakota_ _ — — _- -- oe —_ -- _- 

Other States'_.__ . 41,601,347 2,679,820 50 2,551 545,548 2,446 

Total_____~- 267,352,577 14,075,063 9,122,812 2,278,603 672,292 12,984 

Percent of ‘ ? | 

total silver __ Le 37 —_ 6 —_ ~  () 7 

sk 7 
Copper-lead, lead-zinc, 
copper-zine, and copper- Old tailings, etc. Total® 

lead-zinc ores 

Short Troy ounces _ Short Troy ounces Short Troy ounces 
tons | of silver tons of silver tons of silver 

Arizona ____- oe _- 37,491 19,436 181,632,307 7,478,942 

Colorado_ _ — —_— 180,236 271,153 6 6 391,450 2,808,934 

Idaho_ ___—_~— 827,835 1,664,586 -- _— 2,338,456 17,144,209 

Missouri _ _ — — — —_ oe _— _- 9,108,388 2,201,112 

Montana__ _ _ — 188 1,896 5 67 17,217,288 3,301,928 

Nevada ____— _- _- _- __ 1,719,136 528,588 

New Mexico_ _ — — _- _- _— 27,137,662 1,349,761 

New York _ ___ _- _- a a 126,744 10,538 

Oregon_ __—_~ —_ _- _- _- 1,675 1,572 

South Dakota_ _ _- _- _- __ 1,429,886 57,973 

Other States? _ _ 2,095,410 117,926 4,991 453,274 44,259,626 3,171,662 

Total ______ 3,103,669 2,055,561 42,493 72,783 285,362,618 38,055,219 

Percent of . ot 

total silver __ __ 5 __ (7) —_ 100 
a Oy 

W Withheld to avoid disclosing company proprietary data. Included in “Other States.” 

Includes Alaska, California, Illinois, Michigan, Tennessee, Utah, Washington, and States indicated by symbol W. 

2Less than 1/2 unit. 
3Data may not add to State totals because of items withheld to avoid disclosing company proprietary data. 

‘Includes byproduct silver recovered from tungsten ore in California and fluorspar in Illinois.
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Table 7.—Mine production of recoverable silver in the United States, by State 

. . (Troy ounces) . . 

1975 1976 1977 © 1978 1979 

- Alaska ~~~ WwW 3,265 1,725 2,052 WwW 
Arizona ____ ~§_~ 6,285,854 7,615,112 6,828,145 6,637,838 7,478,942 
California $$$ ~~ ~§/ ~§ 5 5 5 ee 79,757 57,265 57,891 58,014 64,185 
Colorado_=__ ~~~ ~~~ ee 3,366,000 4,083,171 4,663,496 4,217,181 2,808,934 
Idaho____ ~~~ ~~ 13,868,133 11,561,421 15,291,964 18,379,417 17,144,209 
Michigan —~___~__§-~__ ~~~ 632,336 310,837 335,479 WwW Ww 
Missouri __ _ _~-$__~ -~__~_~_~__________ 2,525,042 2,277,013 2,362,752 2,056,053 2,201,112 
Montana___ __§_ $$ ~__ ~~ 2,616,626 3,278,629 3,367,442 2,918,317 8,301,928 
Nevada _______~_~____ 1,608,735 783,892 738,402 803,887 528,588 . 
New Mexico______~__~_______-____ 792,050 891,932 918,155 894,833 1,349,761 
New York __________~___~_____ 56,047 49,199 56,353 20,911 10,588 
Oregon. __— ____ _-§ -§ 5 WwW _— 7,134 1,714 “1,572 
South Dakota____ ~§__—~___~..- 67,669 58,117 68,717 53,099 57,973 
Tennessee _ $$ -__-§ _-_ > 53,752 77,890 60,246 ws. WwW 
Utah _____ LLL 2,821,730 3,134,021 3,283,323 2,885,065 2,454,136 
Washington___$______.____~_______ WwW WwW 120,582 WwW WwW 
Other States _._________~_________ 163,851 146,466 — 3,897 456,989 653,341 

Total __§__§_-__~~_ Le 34,987,582 34,328,230 38,165,703 39,385,370 38,055,219 

' W Withheld to avoid disclosing company proprietary data; included in ‘Other States.” 

Table 8.—Silver produced in the United States from ore, old tailings, etc., in 1978-79, 
| by State and method of recovery, in terms of recoverable metal 

Total Ore and old tailings to mills: : } 
O11 w? a Crude ore, 

tailings, Recoverable Concentrates old tailings, . 
‘ . in bullion ne — ete., 

State «strep TO __ Tecoverablemetal = tg smelters! 
(thou- short, Amalga- _— Cyani- Concen- Thou- 
sand tons mation dation trates Troy sand Troy 
short | (troy (troy ‘ (short ounces _ short ounces 

; tons) ounces) ounces) tons) tons 

1978: | 
_ Alaska _______ () () —_ _ 1 2 (3) 219 ; 
Arizona _____— 178,895 178,000 __ _— 38,112,494 6,610,226 895 27,612 
California _____ 17 47 316 2 3,095 53,211 | (3) 4,312 
Colorado__—— ~~ 809 800 333 190,376 81,450 3,822,377 9 204,095 
‘Idaho________ 2,394 2,393 5 1,923,779 153,166 16,442,762 1 12,871 
Missouri _ — — _ — — 8,777 8,777 -- _- 849,761 2,056,053 __ _— ° 
Montana_ _ ~~ —— 418,022 417,932 _- 806 333,047 2,298,719 90 618,785 
Nevada__ _— —_~— £7,117 £7,083 -- 432,295 75,422 368,923 34 2,666 © 
New Mexico_ _ — — 21,920 21,818 — _- 660,674 806,241 102 88,592 
New York _____ 433 433 _- _- 54,840 20,911 __ __ 
Oregon _______ 2 (3) _- __ _— — 2 1,714 

. South Dakota _ _ — 1,590 1,590 _- 53,099 _— _— _- _- 
Utah _______- 36,147 36,046 _- _- 744,360 2,345,226 101 539,839 
Washington _ ___ 227 227 _- _— 8,698 51,592 (3), 3,938 
Other States® _ __ 8,795 8,795 _- _- 395,700 401,459 a _— 

Total _____ 285,145 283,911 654 2,600,357 6,472,708 35,277,702 1,234 ‘ 1,504,643 

1979: EE 
Arizona _____~  4204,463 #203,902 30 1,809 3,481,562 7,435,053 561 42,050 
Colorado _ _ _ — _ ~ 453 442 ~~ _- 39,554 2,529,614 11 279,320 
Idaho. ______~_ 2,339 2,335 _- 1,762,282 149,062 15,338,766 4 43,161 
Missouri _ — — — — — 9,108 9,108 _— a 875,482 2,201,112 — — 
Montana___—_— 17,230 17,135 _- 1 306,115 2,700,624 95 601,303 
Nevada_ _____~ 44,563 #4563 _- 514,865 937 9,683 (3) 4,040 
New Mexico. _ _ _ 27,161 27,062 —- + 920,305 1,284,500 99 65,261 
New York _____ 159 159 _- _- 25,152 10,538 _— _— 
Oregon _______ 2 — _- _- -- _- 2 1,572 
South Dakota _ _ — 1,430 1,430 _- 57,973 —_ _- _— _- 
Utah ________ 37,905 37,859 _- _- 83,826 2,165,575 46 288,561 
Other States® _ _ _ 9,399 9,398 140 _- 400,929 706,307 1 10,648 

Total _____ 314,212 | 313,393 170 2,336,930 6,282,924 34,381,772 819 1,335,916 

1Includes some non-silver-bearing ore not separable. 
. Excludes tonnages of fluorspar and tungsten ores from which silver was recovered as a byproduct. 

3Less than 1/2 unit. 
“Includes ore from which silver was recovered by heap leaching. 
5Includes Illinois, Michigan, Tennesse, and Texas. 
®Includes California, Illinois, Michigan, Tennessee, and Washington.
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Table 9.—Silver produced at amalgamation and cyanidation mills in the United States 
and percentage of silver recoverable from all sources — 

- -» » Bullion and precipi- ' - Silver recoverable from - 
. tates recoverable all sources . 

Year | | (troy ounces) | (percent) 

. Amalga- Cyani- Amalga- Cyani- on . 
. . mation dation mation dation Smelting Placers 

1975 _§ 2.293 420,077 0.01 1.20 98.79 () 
1976 ____-_ ee 1,862 407,375 (7) 1.19 98.80 0.01 
1977 ~-_ Le 16,720 1,308,209 04 3.43 96.52 01 
1978. 654 2,600,357 (2) 6.60 93.39 01 
1979 ____-_ ee 170 2,336,930 (?) 6.14 93.86 (?) : 

1Crude ores and concentrates. 
2Less than 0.005%. . 

Table 10.—Silver produced at refineries in the United States, by source 

(Thousand troy ounces) 

Source 1978 1979 

Concentrates and ores: 
Domestic _._________~________ eee eee 44,018 38,982 
Foreign _-_____~__~___ eee eee 10,342 11,779 

Total _.._-_-__- - eee eee + 54,360 50,761 

Old scrap: 
Coins_.___§__________ eee ee eee e+ 1,331 3,909 

. Other ____________ Le eee 35,751 34,110 

Total ___.--------+------~-----------~-----------~--------- 37,082 38,019 

. Total net production. __§_________~_--._-~~--_~ ~~~ 91,442 88,780 
New scrap._._§____________ eee eee eee 41,171 39,424 

Grand total _._.__.-_-_________ Lee eee 132,613 128,204 

~ Table 11.—U.S. consumption of silver, by end use 

. (Thousand troy ounces) | 

Final use? 1978 1979 

Electroplated ware. _._-§. -.§ - 5/5 /_/§ 5 5 eee 7,274 8,065 
Sterlingware ___________~__ Le 17,908 13,088 
Jewelry __-___ Lee 6,766 5,358 
Photographic materials___§_§9_§_§.____.__________- eee 64,299 65,978 
Dental and medical supplies ___.__§___________-__-__-_-__--~--~---~-_~ ~~ 2,033 2,295 
Mirrors____§_~§_~ ~~ ~~ eee 1,862 1,850 
Brazing alloys and solders ____________~____--_-_~~_-~~--~~~~ ~~~ + 10,987 10,912 
Electrical and electronic products: 

Batteries. _§ $$ 5 5 5 ee eee 6,029 4,583 
Contacts and conductors ____________ ~~ Le 30,756 33,506 

Bearings. ___9___ ~~ ee eee eee 373 332 
Catalysts._._§ 9-9-2. eee eee eee 8,197 5,637 
Coins, medallions, com- 

memorative objects ____.§__________-~_-~-____-_ ~~ ee 2,727 4,676 
Miscellaneous? _____§_§_§_§ >_>» 5 eee 954 978 

Total net industrial 
consumption _____~___~___ ee 160,165 157,258 

Coinage ____§__ ee eee 45 168 

Total consumption _____.__________~____-----~_~_-~~--~ ee 160,210 157,426 

1End use as reported by converters of refined silver. 
Includes silver-bearing copper, silver-bearing lead anodes, ceramics, paints, etc.
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Table 12.—Value of silver exported from and imported into the United States — 
. . | (Thousand dollars) | | | . 

. | ~ Year / Exports Imports 

1977 __ eee eee 84,645 355,958 
1978 ____ eee 119,125 389,016 
1979 ______-__---------~--~---------2 =e 471,162 961,761
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Table 15.—Silver: World production,: by country 

(Thousand troy ounces) 

Country” 1976 1977 1978P - -1979° 

North and Central America: 
Canada___________~-___ ~~ ie Le 41,199 42,236 40,738 338,068 
Costa Rica® ~___§_ > 5 eee Le 2 1 2 _ 2 
Dominican Republic _________ ~~ _ ~~ ee 907 1,357 1,848 1,900 
El Salvador ______-_~__~_-____ Le 166 112 185 200 
Guatemala__________~____~_ NA NA 10 10 
Honduras _________~ ~~~ eee 3,184 2,819 2,788 3,000 
Mexico ______~________ ~~~ eee 42,640 47,030 50,779 349,310 
Nicaragua ______-___________~--___-~_-~_---~ ~~ 208 153 482 300 
United States __________-______________ ee 34,328 38,166 39,385 338,055 

South America: 
Argentina _________________--~_~_--_-~--_ ¥2,250 = 2,451 2,600 2,600 
Bolivia ________-_______--_-__---_~------------- 5,091 -— 6,254 6,439 35,742 
Brazil* ___-___-9_-~___~__~_e_Le T €438 372 ©506 510 

. Chile _-__________~__~___ ee T7 342 8,461 8,210 8,322 | 
ColombiaS __-___§_§ > ee "107 91 83 100 
Ecuador ______~__ ee TAT 57 64 10 
Peru________~_~ ee 35,579 39,088 37,045 43,415 

. Europe: 
Bulgaria®__$______________. 2-2 eee . 900 840 900 920 
Czechoslovakia®____$_-§_-_-_§_§_ 2 ee 1,190 1,192 1,300 1,300 
Finland. _—~§_§-§ ~~~ 5 eee LLL 173 818 ~=—«-:11,183 31,028 
France _______--__-___---_---_--__-------------- _ 2,806 8,004 2,754 32,409 
German Democratic Republic®___. _-_-._§_§__~_____-___________ 1,600 1,600 1,600 1,600 
Germany, Federal Republic of _._.__-$_/§____._________u_____e_ 1,026 1,061 7199 800 
Greece®__§_ = T1845 1,070 1,360 1,400 

| Greenland ____________.-_--__-_-_~~------------- FAT9 521 559 3617 
Hungary® ___-_ = 32 39 39 39 
Ireland ___________-~___~.-_----_-_-~---+-_~_ ~~~ — 925 936 631 600 
Italy? 2 1,593 1,222 890 37,065 
Poland®’__§ $$$ > _-§ 5 ee eee 17,800 20,708 21,900 23,000 
Portugal ______________________u-_ eee C T28 26 23 — 331 
Romania® ___§___§_ ee ¥1,220 T1125 1,030 1,030 
Spain _-_____-__-_ 2 eee 13,222 3,215 3,092 8,000 
Sweden____§_§______ Le 4,617 5,488 5,144. 5,000 
USS.RE 5 oe 44,000 45,000 46,000 46,000 
Yugoslavia® ~____§_§ > 95 ee 4,631 4,679 5,112 35,208 

Africa: . 7 . 
Algeria® ~- = *80 F40 15 100 
Ghana ________ Le NA NA 19 20 
Kenya_________~_~_~_ (8) —_ Le — 
Mauritania ____________________ Le 32 ©26 19 __ 
Morocco ______~_ > 2,054 2,244 2,315 2,418 
Rhodesia, Southern (Zimbabwe) ____._.____.~_______________ 200 207 1,109 977 
South Africa, Republic of _._-.. ___-_______________ Le 2,821 3,130 3,104 33,236 
South-West Africa, Territory of (Namibia)___________________ 1,400 1,684 1,399 31,606 
Tanzania____§_ ~~~ $5 LL (8) __ __ __ 
Tunisia ___________________~~_~__---- TO57 236 231 231 
Zaire ~~ 5 2,472 2,730 4,391 2,500 
Zambia _______________-_--~-~-_-~__~_-~----_------ 1,065 * °1,450 1,069 1,000 

Asia: 
Burma _____________-___~_-~~~-~~~_-~_-~-~-~---_--~_- 211 355 377 272 
China: 

Mainland® __________________ T1,000 T1,000 1,500 2,000 
Taiwan ____________ 100 68 75 15 

India®__§ Le 102 425 389 450 
Indonesia_________________---_-___-____-_-_-____ "1,072 790 826 850 
Japan____________ ee 9,299 9,646 9,645 8,665 
Korea, North®___§__.~9_~9_~ = ee 1,600 1,600 1,600 1,600 
Korea, Republic of __ ________-__-__-_--__-_--_----~-- 71,856 2,104 2,066 32.819 
Malaysia (Sabah) ___________-.-_-__-_-----_--_-_---~- 300 ©4380 482 450 
Philippines________________--___----_-_--__--_--- 1,481 1,621 1,668 391,824 
Turkey _____________-_--__--------~-+----------- “220 220 219 250 

Oceania: 
Australia. __-_-__________---__~_-_-- +e 25,084 27,525 24,934 25,000 
Fiji _- ~~~ ~~ ee ee 20 15 10 11 
New Zealand _____§_________ 1 8 2 2 
Papua New Guinea____________-________-_--___-_--- 71,451 1,522 1,708 1,450 

Total______-_________-__------_---_----_-___~ 316,803 '340,218 344,657 344,457 

*Estimate. Preliminary. ‘Revised. NA Not available. 
1Recoverable content of ores and concentrates produced unless otherwise noted. 
In addition to the countries listed, Austria and Thailand may produce silver, but information is inadequate to make 

reliable estimates of output levels. 
5Reported figure. 
“Includes 20,126 ounces of silver recovered from gold ore plus an estimated 418,000 ounces of silver recovered as a 

byproduct from lead in 1976; includes 14,339 ounces of silver recovered from gold ore plus 358,062 ounces of silver 
recovered as a byproduct from lead in 1977; 1978—NA. 

5Smelter and/or refinery production. - 
®Series changed to show mine production. 
7Includes production from imported ores. 
5Less than 1/2 unit.



Slag-Iron and Steel 
Alvin B. Zlobik? 

Combined sales and usage of iron and~- for 1978, $101 million, was 23% higher than 
steel slag in 1978 and 1979 totaled 36.9 in 1977 and increased further to $111 mil- 
million tons? and 35.8 million tons, respec-. lion in 1979. Average value per ton of iron 
tively. Iron slags totaled 28.4 million tons in slag was $3.04 in 1978 and increased 10% to 1978 and 27.5 million tons in 1979: steel slag $3.35 in 1979. Average value per ton of steel 
totaled 8.5 million tons and 8.3 million tons slag increased 30% to $2.24 in 1979. 

| in these respective years. Total sales value | 

DOMESTIC PRODUCTION 

Iron slags sold or used in 1978 increased million, respectively. | 10% in tonnage to 28.4 million tons and Pennsylvania, Ohio, and Indiana, in that 21% in value to $86.4 million. Sales/use of order, were the leading producing States | expanded iron slag increased significantly, during the 1978-79 period. Steel slags were 
30% in quantity and 50% in value over that processed at 39 operations in 15 States 
in 1977. Sales of iron slag in 1979 decreased during 1979. 

| 3% in quantity but increased 7% in value In 1978, approximately 75% of iron and from that in 1978. The average value per steel slag products in the United States 
ton of all iron slags in 1978 was $3.04 while were shipped to market by truck; 82% were | the average value in 1979 was $3.35. shipped by truck in 1979. Rail and water- 

Steel slags sold or used in 1978 and 1979 way shipments averaged 12% and 4%, re- totaled 8.5 million tons and 8.3 million tons spectively, during the 1978-79 period. The 
and had values of $14.5 million and $18.5 remaining material was used onsite. 

CONSUMPTION AND USES | 

There were no known imports or exports suitable for sale to the construction indus- of iron or steel slags in the 1978-79 period. try; however, these high iron slags can be As usual, most domestic slags were consum- recycled to the blast furnaces. 
ed in the construction industry. Air-cooled iron blast-furnace slag contin- Most salable iron slag banks in the ued to be the most important slag product 
United States have been exhausted, andthe in terms of both tons processed and in the availability of iron slag is largely dependent number of different types of use. Locally, on newly produced blast-furnace iron from iron slag is competitive with sand and iron and steel plants. An undetermined gravel and crushed stone, principally for tonnage of steel slag banks exists. Before it use as aggregate. Air-cooled iron slag shows can be utilized, some steel slag requires a_ excellent bonding characteristics when mix- natural aging process in order to minimize ed with portland cement to make concrete. expansion, due to the hydration of free lime, It also shows high stability when used in during end use. Some iron and steel slags asphaltic concretes and high skid resistance are high in metallic iron content and un- when used in bituminous road surfacing. 
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Figure 1.—Quantity and value (f.o.b. plant) of iron and steel slag sold or used in the 
United States.
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Table 2.—Vaiue per ton, at the plant, for iron and steel slags sold or used in the United 
States, by type 

. ; Iron blast-furnace slag | 

Year - Air- Granu- Expand- Total Steel Total 
. cooled lated ed _siiron slag slag slag 

1970. $1.89 $1.10 $3.35 $1.94 $1:17 $1.77 
971 1.98 1.37 3.09 2.00 1.15 1.78 
1972 2 2.05 1.85 3.64 2.13 1.08 1.83 
1978 ___- 2.09 1.83 3.75 2.18 1.11 1.91 
1974 2.18 2.13 4.11 2.28 1.26 2.05 
1975 2.40 2.44 4.56 2.51 1.23 2.23 
197% = 261 . 218 4.43 2.69 1.48 2.44 
1977 2 2.69 2.41 4.35 2.77 1.63. 2.54 
1978 _--_- e881 2.63 5.04 3.04 1.72 2.74 
1979 _-___ == 3.14 3.55 6.55 3.35 2.24 3.10 

In 1978, consumption of air-cooled slag for qualities imparting to it the ability; on 
use in the production of mineral wool‘show- damp compaction, to slowly set into hard 
ed a marked increase in both tonnage (88%) dense mass and insure little overall settle- 
and value (133%), as did sewage treatment, ment for pavements or the overlays. 
tonnage (94%) and value (131%). Air-cooled — About 1 million tons and 900,000 tons of 

| iron slag used in roadbase material in 1978 expanded iron blast-furnace slag was used 
increased 22% in quantity and 30% in value az lightweight concrete aggregate in 1978 
from 1977 totals. Significant increases in and 1979, respectively. The 1978 figure 

| the use of air-cooled slag occurred in 1979  -epresented an increase of 102% over that 
for fill and for coe Serene 44% and in 1977. High consumption in this end use 
8% in quantity and 81% and 26% in value, should continue as long as this type of slag 
respectively. f air-cooled slag in railroad is available because alternate lightweight 

. b 1 ae use O d 09% ed § aS ty a 279% materials, such as expanded shale, are be- 
va as o hile %o in quan te yy and te coming more costly due to the higher ener- 
de va _ yl 1% Use as tity , 1130. in gy required for their production. : | 
ecreased  ic7o iM quantity a a Steel slags are used mainly in roadbases value. The largest decrease in the use of air- nd fills. Uses for steel slag are limited 

cooled slag in 1979 occurred in glass manu- ' it ‘exhibit 3 lled 
facturing with an 89% decrease in tonnage °C@USe 1 ie rh r } tion of. fre, : i No and | 
from that in 1978. Use in concrete products hear a as ° ho f ration Of tree he. “cal 
also decreased significantly, 45% in quanti- Decause of marked variation in chemica 
ty and 34% in value from that in 1978. composition and physical properties. Aging 
Consumption of granulated slag decreas- 1 the open air for at least 3 months has 

_ ed in 1978 and 1979. This was attributed to Proven useful in controlling expansion. 
the shutting down of some blast furnaces Uses for roadbases and fill made up 78% 
where granulated slag was produced, as and 74% of the total use in 1978 and 1979, 

well as to environmental problems en- respectively. Other major uses for steel slag 
countered during slag production. The ma- were in asphaltic concrete aggregate, rail- 
jor end use of granulated slag was in road- road ballast, soil condition, and ice control 
base, 68% and 75% of the total used in 1978 on roads. Total use of steel slags in 1978 
and 1979, respectively. The reason for thisis increased 27% from that of 1977 but 

that granulated slag has natural cementing decreased 2% in 1979.
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Figure 2.—Value per ton of iron slag (by type) and steel slag, sold or used in the United 
| States. — 

Table 3.—Iron blast-furnace slags sold or used in the United States, by State! | 

(Thousand short tons and thousand dollars) 
ee 

Air-cooled, screened Total 
—_ Year and State and unscreened all types 

Quantity Value Quantity Value 
————— eee Tee Oey 

- 1977 | oe 
Alabama_____ 9 __~§ > ee 1,232 3,814 1,232 3,814 
California _______. ~~~ LLL 547 991 547 991 
Illinois _._$-_-____ 2 ~~ Le 1,131 3,128 1,131 3,128 
Ohio __-_~________ 5,039 15,210 6,030 17,753 
Pennsylvania _______._.-.~ ~~~ 4,481 14,784 5,314 17,325 
Colorado, Texas, Utah____ 5 § 5 ee 1,707 3,877 1,707 3,877 
Other States? ________________ ee 8,616 19,466 9,755 24,374 

Total -_-____ 22,753 61,270 25,716 71,262 

| 1978 
California ~__.___---~-----~-_----~_ eee 648 1,328 648 1,328 
Illinois __ ~~ > 5-5 ee ee 1,000 2,564 1,000 2,564 
Ohio __-___-___~_______ ~~ 4,451 16,217 5,340 18,997 
Pennsylvania ______~§_§ ~~~ 5,686 19,619 6,670 23,213 
Colorado, Texas, Utah. $$ > 5 5 Le 2,185 5,590 2,185 5,590 
Other States? _______§___ eee 11,149 27,831 12,561 34,706 

Total*# ~~ eee 25,119 73,148 28,404 86,398 

1979 | 
California ________§__~__~_o ee 663 1,482 663 1,482 
Indiana ___________ LL 4,230 6,106 WwW W 
Kentucky ________________ Le 549 Ww 549 Ww 
Ohio ____-__~________ Le 4,448 17,580 5,157 Ww 
Pennsylvania ______§___._~_~___~____ ee _ 5,518 20,424 6,042 24,390 
Utah ______________-~_ Le 1,028 2,273 1,028 2,273 
West Virginia_ ______________~_____ eee 843 Ww 843 Ww 
Other® ________________ eee 7,729 30,551 13,230 64,101 

Total*# _-_______ Le 25,009 78,415 27,512 92,246 
re 

W Withheld to avoid disclosing company proprietary data; included with ‘‘Other.” 
1Value based on selling price at plant. 
Includes Indiana, Kentucky, Maryland, Michigan, New York, and West Virginia. 
3Includes Alabama, Indiana, Kentucky, Maryland, Michigan, New York, and West Viriginia. 
“Data may not add to totals shown because of independent rounding. 
‘Includes Alabama, Colorado, Illinois, Maryland, Michigan, New York, Texas , and categories indicated by symbol W.
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Table 5.—Shipments of iron and steel slag in the United States, 
| by method of transportation : 
nO nn a 

. 1977 . 1978 . 1979 

Method of transportation Quantity, Percent Quaiary Percent (housana Percent 
short t a short t oe short t a 
tons) tons) tons) _ 

Rail ~__________ 4,105 13 4,913 13 3,832 11 

Truck __-______________-------~--- 26,047 80 27,437 75 29,519 82 

Waterway____________-_----------- 1,329 4 1,879 5 1,126 . 3 

Not transported (used at plant site). ________- 903 3 2,632 7 1,287 4 

Total______________________---- 32,384 100 36,861 100 35,764 100 
ere 

| Table 6.—Air-cooled iron blast-furnace slag sold or used in the United States, by use’ 

(Thousand short tons and thousand dollars) . . 

U 1977 1978 1979 

Quantity Value Quantity Value Quantity Value 

Concrete aggregate___________------- 2,553 7,535 2,192 6,529 2,367 8,199 

Concrete products _________--_--~---~- 738 2,383 764 2,051 421 1,676 

Cement manufacture ___________-—-~~-- 146 351 148 456 WwW WwW 

Asphaltic concrete aggregate. __ ___.___-_--- 4,024 12,798 3,916 13,272 3,421 12,365 

Roadbases _. __ . ______-___--_------- 7,289 19,157 8,875 24,863 8,452 25,435 

Fill ~-§ --§ -_-_-_- LL - 3,097 6,894 2,677 5,254 - 3,861 9,512 

Railroad ballast___§._$_/______._-_----- 3,400 7,191 2,417 5,248 2,505 6,591 

Mineral wool _________~______~--~--- 525 1,457 987 3,390 826 3,374 

Roofing, built-up and shingles ______——_-- 255 816 234 912 247 1,324 

Sewage treatment __________-------- 46 88 89 203 Ww Ww 

Soil conditioning _________-_-_-_---~-- 2 5 WwW OW Ww WwW 

Glass manufacture______.____-_---~--~- 217 1,399 187 1,695 21 W 

Ice control» _-_/_-_-_______-------- 27 76 WwW Ww Ww Ww 

Other uses? ________________-~----- 433 1,119 2,632 8,779 2,889 9,939 

Tota__§_-$_§_§ 5» ee eee 22,753 61,270 25,119 73,148 . 25,009 78,415 

es tn
 

W Withheld to avoid disclosing company proprietary data. . 
1Value based on selling price at plant. 
2Includes airport runway base, drainage, miscellaneous, and uses indicated by symbol W. 

3Data may not add to totals shown because of independent rounding. .
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| Table 8.—Steel slag sold or used in the United States, by use! ? | 

(Thousand short tons and thousand dollars) . . 
‘ 

U 1977 1978 1979 

se Quantity Value Quantity Value Quantity Value 

Asphaltic concrete aggregate. ____-_----- 396 716 ~=—S«607 1,264 822 2,481 

Road bases___ __ ___ - _--------------- 2,929 5,207 4,793 8,451 4,237 8,818 

Fill _.__-________-----+---------- 2,330 3,072 1,784 2,355 1,882 4,305 

Railroad ballast. _._____------------ 354 569 549 1,072 530 1,243 

Soil conditioning _______----~--—------ 44 114 WwW Ww __ | 

Fire protection __-—~-__--~----------- 35 76 _- -- 8 Ww 

Other? __________--------------- ~ 580 1,036 723 1,368 173 1,629 

Total ___________-----+------- 6,668 10,850 48,457 14,510 8,252 18,476 

W Withheld to avoid disclosing company proprietary data; included in “Other.” - 

1&xcludes tonnage returned to furnace for charge material. 

2V alue based on selling price at plant. 
3tncludes ice control, miscellaneous, and uses indicated by symbol W. 

‘Data do not add up to total shown because of independent rounding. 

| PRICES 

The weighted average selling prices and indicate that some users demanded specifi- 

the range of selling prices of slag at the cations which required more than normal 

plant for all major uses are shown in table processing. 

9. The high prices in certain use categories | 

| Table 9.—Average selling price and range of selling prices at the plant for iron and steel | 

slags in the United States, by. use — 

(Dollars per short ton) _ 

nn 
Iron blast-furnace slag 

Use . Air-cooled Granulated Expanded Steel slag 

Average Range Average Range Averase Range “Average Range 

1978 
Concrete aggregate_ _ — 2.98 . .88- 4.28 _- _- _- _- _- _- 

Lightweight concrete . 

aggregate _______- _- _- _- _- 5.63 4.40-11.23 __ _- 

Concrete products —_-— 3.34 2.40- 4.05 WwW Ww 4.74 3.00- 7.78 _- _- 

Cement manufacture — 3.08  .58- 3.59 Ww Ww 5.86 3.51-11.23 __ _- 

Asphaltic concrete 
aggregate _____-_-— 3.89 .91- 8.00 —_ —_ _- _- 2.08  1.45-7.00 

Roadbases _ _ — — —---- 2.80  .79- 4.80 2.35 2.00-2.85 _- __ 1.76 .67-5.00 

Fill _.______---- 1.96 .50- 4.04 2.70 1.65-4.17 Ww Ww 1.32 .28-2.62 

Railroad ballast_ _ — ~~ 2.17 1.00- 4.50 eee one — 1.95  1.25-4.50 

Mineral wool — — ~~ —- 3.44 1.00- 5.32 -_-. _— —_ _- -- _- 

Roofing, built-up and 
shingles _____--- 3.90 2.05- 5.10 _- _- _- — __ _- 

Sewage treatment _ _— 2.28 2.05- 3.49 __ -- a= -- —- _- 

Soil conditioning _ — ~ — Ww WwW Ww WwW -- a WwW Ww 

Glass manufacture — _ — 9.06 9.00-11.63 _- _. _- __ _- _- 

Ice control _.___--- Ww WwW WwW WwW _- __ WwW WwW 

Other _ - W907 3.34 1.27- 4.04 3.71  2.96-5.50 1.93 1.50- 1.96 1.89 1.45- 3.30 

Concrete aggregate_ _ — 3.46 1.04- 7.05 _- — _- -- —_ _- 

Lightweight concrete 
aggregate ______~_ _- _- Ww Ww 6.86 6.00-11.23 _— _- 

Concrete products __~— 3.98 1.60- 7.58 _- _- 6.37 4.50- 9.45 _- _- 

Cement manufacture _ WwW Ww Ww WwW Ww Ww _- _- 

Asphaltic concrete 
aggregate ______~_ 3.61 1.03- 6.00 _- _- __ _- 8.02 1.65- 7.50 

Roadbases _____ _—— 8.01 1.04- 4.85 W WwW _- _- 2.08  .52- 5.25 

Fill _.-._-___---- 2.46 .54- 5.30 WwW Ww WwW Ww 2.29 .50- 5.00 

Road ballast __ __ ___ 2.63 1.05- 5.54 _- __ _- _- 2.35 1.15- 5.00 

Mineral wool _ —— ~~~ 4.08 2.24- 7.20 — _— —_ a _ __ 

Roofing, built-up and 
shingles ______~_~ 5.36 2.24-10.60 _- — _— _— — _- 

Sewage treatment _ _— WwW WwW _- —_ __ __ _— _- 

Soil conditioning — — — — Ww WwW Ww WwW — __ _- —_ 

See footnotes at end of table.
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Table 9.—Average selling price and range of selling prices at the plant for iron and steel 
slags in the United States, by use —Continued | 

oe | (Dollars per short ton) - , 

oe Iron blast-furnace slag 

Use Air-cooled Granulated Expanded Steel slag 

Average Range Average Range Average Range Average = Range 

1979 —Continued | : . 

Glass manufacture _ _ — Ww W — -- _- _- __ -- | 
Ice control __--—~_--— © WwW Ww __ -_— -- _- WwW Ww 
Other___________ 3.42  .76-10.60 3.55 2.69-7.00 7.95  1.50-11.25 2.09 1.53-13.28 
ee 
W Withheld to avoid disclosing company proprietary data; included with “Other.” . 

WORLD REVIEW 

Production of slag in other countries was such as Japan, the Federal Republic of 
not available for the 1978-79 period. Data Germany, France and Great Britain where 
pertaining to resources, amount available there is a large iron and steel industry. 
as newly made slag, and old stockpiles also ——_—_———.. Section of Nonmetall 

*7, Physical scientist, ion of Nonmetallic Minerals. _- were not available. However, resources and Short tons are } throughout, unless otherwi 

use are known to be significant in countries _ stated. |
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S d e e 

odium and Sodium 
Compounds 

By Dennis 8S. Kostick! 

Production of natural soda ash increased third consecutive year. Metallic sodium pro- 
substantially in 1979 in response to a short- duction increased about 9% from that of 
age of the material caused by the closuresof 1978. The quantity and value of sodium 

two Solvay plants in 1978. Although 1979 ¢ompounds produced in 1978 and 1979 fol- 
total soda ash production was down slightly jows. 
compared with the previous year, exports | | 
increased 28% to an alltime high of over 
997,000 short tons. Domestic demand, how- Production Value 

ever, was down slightly, primarily in the __ 3 (thousand (thousand | 
glass industry. The greatest impact was on — e190 BT 
the flat glass sector of this industry due to ———————————_—_————_ 
smaller size and fewer automobiles being Naturalsodaash 6,790 18,253 871,255 476,711 
manufactured and a slowdown in construc- Natural sodium 605 533 27.865 29.689 
tion starts. Total production of sodium sul- Metallic sodium_ 138 151 93,494 124.742 
fate in 1979 decreased 4%, while imports oO 

and exports increased. The industrial de- ‘Natural ant synthetic combined to avoid disclosure of 
_mand, however, continued to decline for the company proprietary data. 

DOMESTIC PRODUCTION | 

The total domestic production of soda ash which was more than half of the total 1977 
in 1979 was 8,252,794 short tons. Production domestic Solvay industry capacity. The sole 
of Solvay soda ash was combined with natu- remaining producer of Solvay soda ash is 
ral soda ash beginning in 1979 to avoid re- Allied Chemical Corp. with a plant located 
vealing company proprietary data. In 1978, at Syracuse, N. Y. 
production of 6,790,300 tons of natural soda Tenneco Oil Co. began construction of a 
ash was derived from trona or brine. This new 1-million-ton-per-year-capacity trona | 
output was up 9% and represented 82% of mine and soda ash processing plant near 
the total amount of soda ash produced in Green River, Wyo.? The facility will use 
the United States. Solvay soda ash declined 350,000 tons of Wyoming coal per year as its 
by an estimated 17% and its continuing main energy source; completion of construc- 
declining trend is illustrated in table 2. tion should be in 1982. Kerr-McGee Chemi- | 
PPG Industries, Inc., closed its Solvay cal Corp. brought onstream 800,000 tons of 

plant on March 31, 1978, at Corpus Christi, additional capacity at its Argus, Calif., 
Tex., due to rising costs of energy, raw _ plant.‘ Final completion of the 1.3-million- 
materials, equipment maintenance, and _ ton-annual-capacity expansion was com- 
compliance with antipollution regulations. pleted in early 1979, but startup problems 
BASF Wyandotte Corp. also closed their have temporarily restricted total produc- 
Solvay facilities at yearend citing similar tion. FMC Corp. announced it will utilize 
reasons. Combined capacity of these two solution mining to obtain trona by 1983. 
plants was over 1 million tons of soda ash, This new technique is expected to add an 

835
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_ additional 1 million tons of natural sodaash 45% of the total sulfate produced. Manu- 
capacity to its present facility.» PQ Corp. is factured sodium sulfate production increas- 
actively seeking partners to help develop its ed 3%. Kerr-McGee Chemical Corp. increas- 

- 183-million-ton reserve base of trona. The ed its natural sodium sulfate capacity at 
growing worldwide demand for soda ash is its Trona, Calif., plant by 150,000 tons 
prompting several Wyoming leaseholders to annually.’ — a a 
examine their deposits.® | Metallic sodium production increased 9% 

The total quantity of domestic sodium to 151,459 tons. Table 4 illustrates the _ 
sulfate produced in 1979 was about 1.2 production and price trends since 1968. A 
million tons. Natural sodium’ sulfate pro- list of U.S. producers of natural sodium 
duction declined 11% to 533,121 tons, or compounds and metallic sodium follows: 

en 
Product and company Plantlocation Source of sodium 

Soda ash: | a 
Kerr-McGee Chemical Corp __._._.____-_---~— | Trona, Calif ..-__._----—- Dry lake brine. 

Do____~___~_~______ ee Argus, Calif. .._-___----~- Do. 
Do_________ ee Westend, Calif________-_~- Do. - 

Allied Chemical Corp _____.-_-------- Green River, Wyo ______-__- Underground trona. 
EMC orp Fa oF Wining 22 . do ~~~ 2 eee Do. 
Stauffer Chemical Co. of Wyoming _ —_ — __ ~~ do __-__~___~-~~_--~-+- Do. 
Texasgulf Chemicals Co ________-_----- Granger, Wyo ______._.-__ = -__—iDe. 

Sodium sulfate: 
Kerr-McGee Chemical Corp ____._..__..—- . Trona, Calif __________-~- Dry lake brine. 

Do______ Le ee Westend, Calif________--~- Do. | 
Ozark-Mahoning Co... _______-_----~-- Brownfield, Tex ______-~--- Subterranean brine. 

~ Dol LL ee Seagraves, Tex. ______--~- Do. 
Great Salt Lake Minerals & Chemical Corp_ _ — Ogden, Utah _______..____ Salt lake brine. 

Metallic sodium: 
E. I. du Pont de Nemours & Co _______~_-~ Niagara Falls, N.Y _____-_~- Salt. 

Do______ ee Memphis, Tenn ~___~_____~- Do. 
EthylCorp __.______-_-__-_---------- Baton Rouge, La___.—____~— Do. 

Do___~_~_____ ee Houston, Tex_________---— Do. 
R.M.I., Inc _~__§~ -- ---- ---------~- Ashtabula, Ohio —_ _ _____~- Do. 

ene er 

Table 1.—Manufactured and natural ' Table 2.—Source of U.S. soda ash by . 
sodium carbonates produced in the United ‘process, 1968-79 

States : | (Thousand short tons) a 
(Thousand short tons and thousand dollars) re 

oe Solvay Natural 
Manufactured 

soda ash Natural sodium Total Year Produc- Percent Produc- Perce nt 
Year (ammonia-soda carbonates® quantity tion total tion total 

: process)! 2 I 

Quantity | Quantity Value 1968 _____ 4,596 69.2 2,043 30.8 : 

wal ame aoe ae ie Be «OOOO 1974 _ 3,507 4,059 187,486 7,566 ~---- , 
1975 _ 2302 4328 182620 7,130 1971 ----- 4,298 60.0 2,865 40.0 
1976 _ 2344 5216 259,253 7,560 1972 ---_- 4,305 57.2 3,218 42.8 
1977 _ 1812 6,228 387,516 8,040 1973 --__- 3,813 50.6 3,722 49.4 
1978 _ €1500 6,790 370,147 «3,290 1874 ----- 3507 46.8 ARS 

oi 
*Estimate.  W Withheld to avoid disclosing company 1978 _ ©1500 18.1 6,790 - ao 

proprietary data. 1979 _____ Ww W Ww WwW 
B ‘Current Industrial Reports, Inorganic Chemicals, US. 9. 
ureau of the Census. en: : <3 3: : 

2Includes quantities used to manufacture caustic soda, ropes a ata” Withheld to avoid disclosing company 
sodium bicarbonate, and finished light and dense soda ash.  P¥°P 

3Soda ash and trona (sesquicarbonate).
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_ Table 3.—Manufactured and natural sodium sulfate produced in the United States? 

De, . (Thousand short tons and thousand dollars) 

ae ) - Manufactured and natural? Natural only 

. . . Year Lower : ' 
| | purity’ igh Total Quantity Value 

less) . ee 
1974. ee 565 783 1,348 684 —s- 16,411 
1975 431 796 1,227  —s-_ 667 27,667 

1976 3 466 766 1,232 663 32,655 
1977 _~_ 4B 741 1,199 636 29,313 
1978 9 606 630 41,235 605. —-:27, 865 1979 ___-_-__ ee P666 P514 P1,180 583 29,689 ee 

PPreliminary. 
1All quantities converted to 100% NazSQOx basis. 
2Current Industrial Reports, Inorganic Chemicals, U.S. Bureau of the Census. 

. 3Includes Glauber’s salt. 
*Low and high purity totals may not add to totals shown because of independent rounding. : 

| | Table 4.—Production and average value, - | 
f.o.b. plant, of metallic sodium in the , 

, : United States, 1968-79. | a 

| Production Value ee 
. Year . . (short = (cents per - ae 

tons) pound) . 

| 1968.________-_ 156,391 15.47 : | 
1969. = 164,685 15.84 | a 
1970. 171,251 15.94 

| 1971.0 153,075 - 16.26 
1972, 160,504 16.98 
1978... 176,903 | + 17.43 

| | 1974.- 9 173,174 17.89 
1975 144,133 20.70 : 
1976. 145,863 24.60 | 
1977. 158,752 28.82 
1978. 138,386 33.78 | . 

7 7 1979. PI51459 = P4118 

| | | Preliminary. | Oe 

| | CONSUMPTION AND USES | 

The demand for soda ash decreased about cut back the consumption of sodium sulfate 
3% in.1979 as a result of the growth in in kraft pulping. : 
exports and temporary slowdown in the Metallic sodium is used in the manufac- 
glass industry. Glass manufacturers con- ture of tetraethyl lead and tetramethyl 
sumed about 55%, chemicals consumed lead, both gasoline antiknock additives. 
23%, and Pace Creaement, pup and paper, Regulations limiting the amount of lead 
soap ted f th et The to tal US uses aC- from automobile exhaust has curtailed the 
coun Or me rest. ine oo Pemnary demand for metallic sodium. The Environ- demand for sodium carbonate in 1978 was tal Protection A deferred lov 
7,551,000 short tons and about 7,304,000 in ental trotection Agency deterred lower- 1979. . ing the present quantity of 0.8 gram per 

Demand for sodium sulfate was about 2%  8allon of antiknock lead additives to 0.5 
lower in 1978 than that of the previous year. 8tam per gallon for 1 year so that additional 
Although detergents have been reformulat- quantities of gasoline will be available.* 
ed to contain more sodium sulfate because Production of metallic sodium decreased 
of the reduced phosphate content required 138% in 1978 to 188,384 tons, and increased 
by antipollution regulations, recycling of in 1979 to about 151,459 tons. 
the compound by paper manufacturers has
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. - STOCKS ~~ - 

Yearend stocks of natural sodium com- | 

, roducers, w | Thousand 
pounds, as reported by p cers, were aS | Thousand 

follows: , —_—_______—_ 
. | : 1978 1979 

| Natural soda ash______________ 76 68 
Natural sodium sulfate _ = ___—_--_~ 57 Ss 29 

PRICES 

The values of natural soda ash and natu- ~ a 
1 i , Value, . 

ral sodium | sulfate, f.o.b. mine or plant, as dollars per ckort ton Change, 

reported by producers, were as follows: _ | nm  percent 
| } : net _ 1978 1979 | 

7 | | Bulk sodaash _______ . . $54.51 $64.55 +15.6 
Bulk sodium sulfate _ ~~ 46.06 5569 +17. 

Yearend 1978 quoted prices of sodium and sodium compounds were as follows: _ 

: | | | 1978 1979 

Sodium carbonate (soda ash): -S | , . 

Light, paper bags, carlots, works _________-_-_--_~--~--— per ton_- $57.00-$78.00 $57.00-$78.00 

Light, bulk, carlots, works __________------------------do---- 57.00- 64.00 57.00- 64.00 
Dense, aper bags, carlots, works __________-_~-----------do__~- 57.00- 78.00 87.00 

| Dense bulk, carlots, works._______-__-_-..~_-~------~-do____ 55.00 61.00- 62.00 
Sodium sulfate (100% Na2SO,): a 

Technical detergent, rayon-grade, bags, carlots _______.—-----~-do___- 70.00- 72.00 70.00- 72.00 

Technical detergent, rayon-grade, bulk, works ______-—-~-----~-- _do____ 65.00 - . %8.00 

Domestic salt cake, bulk, works! __________.-__--------~--do___-~ 47.00- 52.00 47.00- 52.00 
National Formulary (N.F. XID, drums — ———-—--—-—--------per pound_ .. 235 .235 

_ Metallic sodium: 
Bricks, carlots, works ____________---_----------------do__-- 60 68 
Fused, lots 18,000 pounds and more, works oo dO 54 .62 

Bulk, tank, works ______________-------_-----------do___~_ Al A5 
oe DUI Zs 

1Fast of Mississippi River. . 

Source: Chemical Marketing Reporter. Current Prices of Chemicals and Related Materials. V. 214, No. 26, Dec. 25, 1978, 

p. 34; v. 215, No. 26, Dec. 31, 1979, p. 34. 

Prices at the beginning of 1978 for bulk yearend 1979, the price increased 28% to an 

soda ash shipped f.o.b. Wyoming were $55 average of $76 per ton.° | 

per ton for all the natural producers. By © | SO 

| | FOREIGN TRADE | : 

At the beginning of 1978, the Belgian ment in an already depressed area, the 

glass manufacturers were purchasing soda __ Belgian economics minister intervened and 

ash from Solvay et Cie at higher prices than persuaded Solvay et Cie to reduce its prices 

those paid by neighboring countries. This and make its product competitive with the 

prompted the three largest glass companies- U.S. material. A 5-year, 264,000-ton-per- 

Glaceries de Saint-Roch, Gladerbel, and year contract was drawn up with the glass 

Verrelitack- to contact U.S. natural soda manufacturers as a result, and negotiations 

ash producers and establish foreign trade with the United States halted.° 

negotiations. To avoid increased unemploy- : | :
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os - - Table 5.—U.S. exports of sodium carbonate | 
| and sodium sulfate . 

- - - .. (Thousand short tons and thousand dollars) - - os 

: | oe Sodium } Sodium : 
Year carbonate sulfate 

| yan | _ Value quan Value | 

: : 1976 2 645° ~—«47,004 57 3,636 7 1977 ___ 759 52,948 43 2,801 | 1978 ___ 779 61,454 84 5,475 | : 1979 _____ 997 . 86,663 102 8,516 

: _ Table 6.—U:S. imports for consumption of sodium sulfate _ | 
ae a (Thousand short tons and thousand dollars) . 

—_ Vear . | Crude (salt cake)! “ ‘Anhydrous = ~~ ~——«- Total 
Ce | | _ Quantity Value Quantity Value Quantity Value 
1976 __ Ls i214 10,860 102 5,751 316 =: 16,111 1977 2 121 5,702 102 5,528 223 11,230 1978 41 1,701 96 4,890 2136 6,590 1979 2s 84 . 3,738 104 5,748 187 ~—ss—«9, 486 

"Includes Glauber’s salt as follows: 1975-1977, none; 197 8, 1 ton ($1,157). 
*Crude and anhydrous quantities may not add to totals shown because of independent rounding. 

7 . Table 7.—U.S. imports for consumption of. 7 | | : ____ sodium carbonate and bicarbonate in 
OO —- 1978-79 _ a 

a oo (Thousand short tons and thousand dollars) 7 . 

| | | - a onan Value uan- Value | 

CO ~.. = Sodaash ___=___ 8 734 40 4,292 
a Sodium bicarbonate 7 | 44 3 616 

7 | Total _._____ 15 1,508 . 48 4,908 ae 

WORLD REVIEW | - 

The alleged dumping of low-priced soda tries in an antidumping claim, and investi- 
ash was an important topic in the last gations continued into 1979.1 The East 
quarter of 1978. Eastern European coun- European nations countered the dumping | crate Republi Romani ne USS ant eugsations PY claiming Solvay et Ci, i ? 1 ’ NOM, collusion with the gium Government, light wed Mash tor pene vere mens - blocked . import negotiations with the 

: nited States.” at low prices but these sales did not consti- Algeria.—Polands’ Polimex-Cekop con- 
tute a major threat. Solvay et Cie and. firmed it is close to signing a-contract to Imperial Chemical Industries (ICI) were build a 165,000-ton-per-year sod h plant 
concerned that 275,000 tons of dense Come-_. Algeri Tt will be by Tt " M. ash plan 
con soda ash was planned for annual export 1” iM ; ul al ostaganem 
from Inowroclaw, Poland. This threatened © the editerranean coast for Société the Western European soda ash producers Nationale des Industries Chimiques (SNIC), 
who rely heavily on the sales to West Euro- 1a State-owned chemical company. SNIC pean glass manufacturers. Western Europe- Will provide most of the soda ash for SNIV, 
an prices average $130 per ton while East the Algerian glass producer.'> 
European soda ash sells for approximately Belgium.—The Belgian government ap- 
$55 per ton, f.o.b. country border. The EEC proved a $42 million program to expand and 
Commission has named the Comecon coun- modernize Solvay et Cie’s synthetic soda
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SO ~ Table 8.—Sodium carbonate: World production, by country = oo 

. . Oo (Thousand short tons) . . So 

A 

| | Country? 1976 1977 1978 => —-1979° 

Albania®______.__._---------------------------- 23 25 28 36 
Australia®_________---------=-------------------- 170 175 180 180 

Austria® _______-_-_----~------------------------- 185 185 190 190 

Belgium _______-------------------------------- ™388 487 471 480 

Brazil. ________-_------------------------------ T1165 155 €175 180 

Bulgaria_______-------------------------------- Ty ,152 1,343 1,426 21,651 

Canada® ___._ ______----------------------------- 500 500 500 500 

Chad® ________-_------------------------------ 6 12 12 12 

Chile __.________----_------------------------- 10 11 12 12 

China: 
. 

Mainland _______--_.__----------------------- NA 1,200 1,465 7 91,965 

Taiwan._______./_---~-----------------------
-- 82 82 78 78 

Colombia® ..________-_-------------------------- 165 150 184 155 

Czechoslovakia ___.__--_-_------------------------ 131 130 133 135 

Denmark*____________-------------------------- 
1 1 2 2 

Egypt_______-_-------------------------------- 23 ©25 £30 40 

France ___._____-_--------~-------+--------------- 1,451 1,504 1,491 1,490 

German Democratic Republic _______---------------
---- 914 925 939 940 

Germany, Federal Republic of ___ __ --------------------- 1,503 1,488 1,356 = 1,300 

Greece® ________------------------------------- 1 1 1 1 

India _____-__--------------------------------- 7692 s«@G 25. 650 670 

Italy ___---___-------------------------------- 741 «+1783 + #«*800 . 800 

Japan______-_--------------------------------- 1,197 1,300 1,281 1,300 

Kenya®_________------------------------------- 
F120 121 168 170 

Korea, Republic of .___-___------------------------- 171 188 194 . 195 . 

Mexico _______----_----------------------------- 430 ®460 456 460 

Netherlands.__________-------------------------- 299 304 309 460 

Norway®_______-------------------------------- 
725 *30 30 30 

Pakistan. ________-_--_~------------------------ ™70 67 82 78 

Poland ____----------~------------------------- ™Z00 740 731 730 

Portugal _.___---------------------------------- 126 148 145 145 

Romania__________-~--------+----------------
--"- 897 - 949 991 145 

Spain._________-_----------------------------- 578 T €350 550 —s-550 

Sweden®___________-------------------------
--- 1 1 1 1 

Switzerland? __.__________---------~---------------- ™50 ™50 50 50 

Turkey? _________----_-------------------------- 60 65 70 15 

USSR... 2 = - 5,337 5,589 5,897 - 5,900 

United Kingdom® _________-_---------------------- 1,540 1,650 1,760 —_—-1,800 

United States? _._____________----------------=---- 7,560 8,040 8,290 8,253 

Yugoslavia ________----------------------------- 151 173 183 190 

Total __.______-_--------------------------  °27,645 30,082 31,311 31,349. 
a i EE —EEgyy—eEE eee IO 

€Kstimate. Preliminary. ‘Revised. NA Not available. 

1Synthetic unless otherwise noted. . 

2Reported figure. 
3Includes natural and synthetic. 
4Production for sale only; excludes output consumed by producers. 

5Natural only. . . 

| ash plant at Couillet and their chloralkali stream by 1982; however, since the United 

plant at Jemeppe-sur-Sambre. An addition- States is the main target for export, severe 

al $20 million will be used to invest in competition with the Wyoming trona depos- 

energy-saving programs." its would probably occur.*® 

Botswana.—The Government is interest- Kenya.—ICI’s Lake Magadi natural soda 

ed in developing its vast 900-square- ash operation plans to double its capacity to 

kilometer Sua Pan alkaline brine resources 500,000 tons per year by 1983. The interna- 

into soda ash. A large Japanese company is__ tional market for natural soda ash is favor- | 

attempting to assemble a consortium of able because price and energy costs are 

interested companies to study the feasibility lower than those for synthetic soda ash, 

of exploiting this remote deposit." which is the principal worldwide product of 

Canada.—A $290,000 feasibility contract production.’ 

was awarded to Surveyor, Nenninger, and Thailand—.The Canadian Export Devel- 

Chenevert, Inc., to study the possibility of opment Corp. indicated support for a $165 

establishing a 850,000-ton-per-year soda ash_ million loan for a Thai soda ash project 

facility in the remote Gaspe region of Que- assigned to it by the 1976 Bali summit 

bec. Salt would come from the Magdalen meeting of the Association of Southeast 

Islands in the Gulf of St. Lawrence, coal Asian Nations (ASEAN). A 2,000-billion-ton 

from the mines being developed in Nova _ resource of 97% pure rock salt in the 

Scotia, and limestone from new quarries northeast sector of the country would pro- 

planned for the Gaspe Peninsula. If estab- vide the raw material for the production of 

lished, the $1 billion project could be on- soda ash and ammonium chloride, useful in
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Table 9.—Sodium sulfate: World production, by country | 

. (Thousand short tons) . 

Country! | | 1976 = 1977S s-1978P —g7ge 

Natural: 
Argentina_____...~ ~~~ ~~ 39 40 41 - 50 
Canada ______________--_~~~~~~__--- +--+ +--+ 507 435 415 | 2498 
Chile? ___ Le "16 15 4 6 
Egypt ___._-________2 LLL 5 e7 4 eg 
Iran _~_ ~~ $5 5 5 Le 28 44 «389 25 
Mexico __________-___--______--~~-- ~~~ ee 251 121 141 145 
Spain __________ ee 181 200 209 230 
Turkey _____________-__________________________._ 97 80 71 65 
USS.RE* 2 340 350 365 370 
United States®__§ ___-_-§__-_ 663 636 605 533 

0 Metal eee e----------- 72,127 «1,928 «1,894 1,926 

Synthetic: | | 
Austria®___§_~§_~§_-§ 5 Le ™60 ™60 60 ~_—« 60 
Belgium® ____§_ Le 340 275 275 275 
Chile® _-. 5 Le 31 33 46 50 
Finland® _~_________~______ 70 50 55 50 
France. _§__ ~~ ee 143 131 138 155 
German Democratic Republic... __-_ __._-____.~ ee 164 152_ 144 140 
Germany, Federal Republic of _._._-_._-_-__. ~~ 283 267 233 230 
Greece® ___§_§___ ee 6 7 7: 7 
Hungary®_________-___-__.----~~-------~---------=- 11 11 11 11 

_ Italy® ~~. Le 104 105 105 ——-—s«d210 
Japan ___ ee 345 357 354 365 
Netherlands _________.______ Le 55 55 55 55 

Portugal ~ eee ee ee * 54 51 56 —s—«<OSOD 
Spain’ _~__ > ©1838 192 134 190 
Cr 114 116 116 116 
U.S.S.R.&* 2 Le 240 250 265 265 
United States®- si 605 680 «647 

Total ___________---------------+-------------- "2,772 2717-2684 2,771 

*Estimate. Preliminary. "Revised. : | . 
1In addition to the countries listed, the People’s Republic of China, N orway, Poland, Romania, Switzerland, and the 

United Kingdom are known to or are assumed to have produced synthetic sodium sulfate, and other unlisted countries 
may have produced this commodity, but production figures are not reported and available general information is 
inadequate for the formulation of reliable estimates of output levels. 

2Reported figures. | 
3Natural mine output, excluding byproduct output from the nitrate industry, which is reported separately under 

manufactured. 
‘Conjectural estimates based on 1968 information on natural sodium sulfate and general economic conditions. 
5Sold or used by producers. - . 
®Byproduct of nitrate industry. . . 
7Quantities of synthetic sodium sulfate credited to Spain are reported in official sources in such a way as to indicate 

that they are in addition to the quantities reported as mined (reported in this table under “Natural’’), but some 
duplication may exist. 

Derived approximate figure; data presented are the difference between reported total sodium sulfate production 
(natural and synthetic, undifferentiated) and reported natural sodium sulfate sold or used by producers (reported under 

| “Natural” in this table). 

glass manufacture and an ingredient in  1.3-million-short-ton-per-year capacity.’® 
nitrogen fertilizers, respectively. The Sol- Turkey.—Krebs of France was awarded a 
vay process is the favored method of produc- contract to expand the existing soda ash 
tion; however, two possible alternatives un- facilities at Mersin. Completion is scheduled 
der consideration are (1) the ammonium for 1980 and will boost the plants capacity 
chloride method which combines rock salt up to 364,00 tons per year." 
with ammonium compounds to yield soda United Kingdom.—The United Kingdom 
ash and ammonium chloride, and (2) the Price Commission allowed ICI to increase 

“new Asahi” method, which uses freshwa- its soda ash prices to offset the higher 
ter and limestone. Company engineers production costs and the capital invest- 
claim this second process uses 20% less ments of modernizing three soda ash plants 
energy and 18% less rock salt per unit of located at Lostock, Winnington, and 
soda ash produced. Both alternative meth- Wallerscote in the Cheshire district of 
ods utilize ammonia, and the total cost of northwest England. ICI has felt the increas- 
the soda ash plants and ammonia facilities ing pressure from the U.S. natural soda ash 
is estimated to be only slightly higher than market, and this revitalization of their 50- 
that for the Solvay plant. The Thai project year-old plants should spur European 
is scheduled to be onstream by 1982 with a competition.”
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TECHNOLOGY | | 

Soda ash was used asa reagent torecover in 1979. Scientists at the Massachusetts 

150 pounds per day of yellowcake (U;0.) Institute of Technology and other private 

from old tailings at closed uranium process- firms designed ceiling tiles containing sodi- 

ing mills. The 1.2 million tons of discarded um sulfate and other chemicals which 

material contained about 300,000 pounds of adsorb radiant daytime heat and release it 

uranium oxide valued at $12 million, in in the evening when the temperature dnope. 

1979 dollars.?! The chemical mix undergoes a _ phase 

In 1979, Stanford Research Institute re- change from solid to liquid as the sodium 

vealed a new, low-cost process for the pro- sulfate adsorbs the heat energy. A reverse : 

duction of pure silicon for solar energy cells. of this process occurs when the temperature 
° ope .- ° . : ° 5 

This process utilizes sodium and sodium decreases below 73° F. 

fluorosilicate and produces sodium fluoride, ~“tPhysical scientist Section of Nonmetallic Minérals. 
. * ® ; : ysical SC1ENTISL, 10n 0. onme ic Minerals. 

used 41 aluminum production, as a by- — Chemical Marketing Reporter. PPG, Closing Solvay 

Presearch with the sodium-sulfur batter P'SGhemical Week. Tenneco,Oil Moves Into Wyoming 
, esearch W le : | TY Soda Ash. V. 122, No. 17, Apr. 26, 1978,p.9. 0 

‘continued, with British technology making Mining Engineering. Soda Ash. V. 31, No. 5, May 1978, 
‘ ° : . Pp. . 

significant advances. The. first commercial © scyemical Week. FMC’s Trona Technique Sparks Major 
batteries could be marketed: by. 1982 at the Development Program at Green River. V. 125, No. 24, Dec. 
earli : | in n 5 , 1979, p. 17. . | | 
earliest, provided certain problems can be “chemical Marketing Reporter. PQ Corp. Ready for 

resolved. Two advantages: this type of bat- Trona Development. V. 216, No. 7, Aug. 13, 1979, p.4.. 
hac. enti act Chemical Week. The Pieces of Cake Are Changing in 

tery has over the conventional lead-acid = g. "77190, No. 9, Mar. 2, 1977, pp. 37.38. n 

= variety are that it is: more. compact and SChemical Marketing Reporter. Ethyl Study Concludes 

provides: an energy density’ four times  Qntiknocks Wool! Rave U.S. Supply of Gasoline. V. 216, 

. greater thanitsrival™= = 9° - *__~Soda Ash. V. 224, No. 19, Nov. 6, 1978, p. 43: 
eo. i hein: e Wall Street Journal. Solvay Set to Cut Price for 

Molten sodium was being tested as the 1.1 Carbonate Belgium Sources Say. V. 195, No. 11, 
energy collection medium in a liquid-metal Jan. 17, 1978, p. 43. | an | 

; in ; - 9- European Chemical News. Solvay Faces EEC Inquiry on _ 

fast breeder reactor. Metallic sodium ac-  perontial Soda Ash Pricing. V. 32, No. 846, July 21, 1978, 
| cepts heat more readily than water, making  p. 12. | | | a 

* . . : . 1 . : 

it a more effective heat transfer medium. , )~yg9/C and Solvay Foo ore Over Polish Soda 
Construction of this type of nuclear reactor 12Chemical Age. East Europeans Now Accuse Solvay. 

3 : | 3 ; July 27, 1979, p. 3. 
in 1n at, »P . 

.. the United States, such as the Clinch 1 Ruropean Chemical News. Poland Close to Winning 

. River reactor in Tennessee, has been halted 200m. Soda Ash Contract. V. 32, No. 850, Aug. 18/25, 
due to potential dangers, such as in han-  1978,p. 40. | 
dli h di Mol di ish 14Chemical Marketing Reporter. Belgium Approves 

ing the sodium. Molten sodium is hard to Plan for Solvay et Cie Aid. V. 213, No. 12, Mar. 20, 1978. p. 
handle and would react violently if the 2°. | 

. y . 15U).S. Embassy, Botswana. State Department Airgram 
reactor cooling water should come in con- 4-13, May 18,1978, p.5. a an 

tact with it, and would also corrode most 16Engineering & Mining Journal. Quebec. V. 179, No. 3, 

metals when in contact with oxygen. 17Chemical Age. Magadi to Double Soda Ash Output. 
Nevertheless, prototype fast breeder reac- July 6. 1978, p. 12. ew. Complexiti - of Thai 

tors using sodium have been built in West- soda ach Jan 6, inet mplexities of tha 

ern Europe and have proven to be reliable Noten tstrial Minerals. Company News and Mineral 
. otes. No. , November , p. 80. 

and relatively trouble-free over the past -20Puropean Chemical News. ICI Expands Soda Ash 

several years. In southeastern France, the Capacity at Wallerscote Plant. V. 32, No. 852, Sept. 8, 1978, 
* e e Pp. . 

40-megawatt Rapsodie (for rapid sodium) 21Chemical Week. $12 Million Worth of Uranium to be 

was built in 1967, and at Marcoule, France, Recovered From Tailings. V. 124, No. 26, June 17, 1979, p. 

the 250-megawatt Phenix was constructed 22Washington Post. Silicon Process Gives New Hope for 

in 1973. A European multi-nation venture is Solar Power. Aug. 30, 1979, B Alb. 
. : . New Scientist. Sodium-Sulfur: A Battery of Problems 

underway at Creys Malville, France, with 1.4 Hopes. V.77, No. 1090, Feb. 16, 1978, pp. 420-421. 
the construction of a 1,200-megawatt sodi- No eotune: Why the Breeder Reactor Is Inevitable. V: 96, 

Anji . o. 3, September » Pp. -130. 

um reactor named Superphénix. Comple Chemical and Engineering News. Western Europe Push- 

tion is scheduled for 1982.?4 ing Abead to Develop Fast Breeder Reactor. V. 56, No. 7, 
. : ’ eb. 13, , pp. 41-47. 

Further research In using Glaubers salt 25____. Passive Solar Heating Systems Show Promise. V. 

as a passive solar heating system continued _ 56, No. 37, Sept. 11, 1978, pp. 23-25.



Oo Stone | 
SO _ Richard H. Singleton! | | 

U.S. production of crushed stone increas- States in 1978 and 39 States in 1979. Lead- 
ed 10% in 1978 and 5% in 1979 to a new ing States were Indiana, Georgia, and | 
record 1.10 billion’ tons. About three- _Vermont. There were about 275 companies 
quarters of crushed stone production con- operating approximately 400 dimension 
tinued to be limestone, followed by granite, ‘stone quarries. Approximately one-third of traprock, sandstone, marble, and shell, in U.S.-produced dimension stone was used in 
‘order of volume. Value of crushed stone the construction of buildings and about one- 
production increased 18% in 1978 and 18% quarter was used in monuments. : 
in 1979 to a 1979 value of $3.40 billion. - _The Bureau of Mines canvass of dimen- Stone was produced in every State except Sion stone does not include processors of 
Delaware and North Dakota. Leading purchased rough: stone. All producers are 
States continued to be Texas and Pennsyl]- Covered; if the producer sells rough stone to vania. There were about 1,870 companies 2 processor, it is tabulated as rough stone; if 
operating approximately 4,500 and 4,200 the producer processes finished stone, only 
crushed stone quarries in 1978 and 1979, the jnished stone du fapuraied and the 
respectively. Output per quarry in 1979 was Min Stone ik ae yee. : t © Jassifi ° about 260,000 tons, compared with 180,000 in resorted by stodneets 
tons in 1969. Only about 6% of these quar- “G vanite ed BY a ° ‘nelud _ 1 
ries were 900,000-ton-per-year capacity or — “79MIe usually includes all coarser — larger, but these accounted for 39% of total &tained igneous rocks. Limestone may be Bers | ese accounte + .a,,¢ pure calcium carbonate, or may be bitumi- 
output in 1979. Approximately two-thirds ° f nous, dolomitic, or siliceous. The term U.S.. crushed stone was used in road, rail- “traprock” pertains to all dense, dark. fine- 
road, and bridge construction; other uses grained igneous rocks. Marble may include 
were, in order of volume, cement produc- any calcareous rock that will polish. Sand- : tion, chemical lime production, agr iculture, stone may be calcareous, quartz or quartz- 
aggregate for buildings construction, and ite, or conglomerate. Quartzite may be des- 
metallurgical flux. cribed as any siliceous-cemented sandstone. 

US. production of dimension stone Quartzite that has been comminuted to decreased 2% in 1978 and increased 8% in _ sand is considered to be sand and gravel. _ 1979 to 1.51 million tons. Approximately Capacity figures and stocks were not 
_ 42% of dimension stone production contin- available. Inventories on hand at quarries 

ued to be granite followed by limestone, and plants were estimated at about a sandstone, marble, and slate, in order of 1-month supply, or 100 million tons. | 
volume. Value of dimension stone increased As appropriate throughout the remainder 
9% in 1978 and 17% in 1979 to $132 million. of this report, where different values exist 
Value of imports, about one-half marble for 1978 and 1979, the 1978 values are and mainly from Italy, increased 36% in shown first, with the 1979 values immedi- 
1978 and 27% in 1979 to $65.6 million. ately following in parentheses. 
Dimension stone was produced in 41 | 

843
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_ a -. DOMESTIC PRODUCTION oo | 

Dimension Stone.—Dimension stone was ing and somewhat arbitrarily applied to 

produced by 279 (271) companies at 416 (397) stone quarrying. In general, the crushed 

quarries in 41 (89) States. Leading States stone industry had found Federal safety 

were Indiana, Georgia, and Vermont, pro- regulations both costly and troublesome 

ducing, together, 51% of the Nation’s total. and has continued a lobbying effort to 

7 Notable was a 45% increase in production modify them. 
in Indiana in 1979. Production in Ohio 

decreased 39% in 1978 and 45% in 1979 to LIMESTONE 

50,000 tons. Of the total U.S. production, Limestone includes dolomite. 

41% (42%) was granite, 27% (31%) was Dj 7. | wo . 
. / imension.—Compared with 197%, 1979 
limestone, 18% (15%) was sandstone, 8% output of dimension limestone increased 
(5%) was marble, and 4% (6%) was slate. 6% | . 

: ; i ys . % in tonnage and 37% in value to 470,000 
Notable in 1979 were a 27% increase in wage . Lae 
limestone production, a 31% decrease in tons and $25.8 million. Dimension limestone 

marble output, and a 64% increase in slate was produced — 1978 (1979) by 60 (59) 
roduction. Leading companies were, in companies at 79 (73) quarries in 17 States. 

| ‘978 Geors ia Marble Co “ d Rock of A 0s Indiana continued to be the leading State 

Corp and in 197 9 Indiana Limestone Co producing 62% (72%) of the U.S. total, 
Inc an d Rock of Ages Corp ““? followed by Wisconsin. A leading producer 

| Bes MOTP was Indiana Limestone Co. It was estimated 
Crushed Stone.—Crushed stone was pro- | : : : 

7 . that three major companies accounted for 
duced by 1,865 (1,876) companies at about 

: oe | nearly one-half of total U.S. output. 
4,500 (4,200) quarries in.every State except — Crushed.—Compared with 1977, 1979 out- 

Delaware and North: -Dakota. Leading © . . . ° oo 
: $ as ae . put of crushed limestone increased 15% in 

States wore Texas, Pennsylvania, Floda, Tonnage and 40% in value to 812 milion 
os seven States pro duced 40% (39%) of US tons and $2,335 million. It was produced by 

crushed stone. Of the total U:S. production, 1,259 (1,253) companies at 2,967 (2,844) quar- 
. ries in 46 States. Leading States, in order of 

19% (14%) was limestone, 12% (11%) was tonnage, were Texas, Illinois, Florida, Mis- — 

gr anne 8% On % (11 praprock o7e was souri, and Pennsylvania; these five States 

sandstone, and 1.4'% (1.1'7o) was shell. Nota” accounted for 37% (88%) of U.S. output. 
ble in 1979 was a 20% increase in traprock Leading companies were, in order of ton- 

ae ee vuican Materials oon een, nage, Vulcan Materials Co., Martin Mariet- 

Marietta Corp., Lone Star Industries, Inc. ta Corp., and United States Steel Corp.. 
(Koppers Co., Inc.), Koppers Co., Inc. (Lone which together accounted for 11% of total 

Star "Indust ies, Tae), and United ‘States USS. output. 

Steel Corp. 
Disagreement continued between indus- GRANITE 

try and Government regulators regarding Dimension.—Compared with 1977, 1979 

: accurate measurement of particulate levels. output of dimension granite increased 15% 

The Environmental Protection Agency had in tonnage and 27% in value to 627,000 tons 

issued, in 1975, regulations governing par- and $69.2 million. Dimension granite was 

ticulate emissions in the crushed stone in- produced in 1978 (1979) by 81 (85) companies 

dustry. Industry continued technical studies at 147 (150) quarries in 20 States. Georgia 

and lobbying efforts to modify these regula- continued to be the leading State, producing 

tions, particularly when compliance caused 35% (31%) of the US. total, followed by 

economic hardship. Vermont, New Hampshire, and Massachu- 

The Surface Mining Control and Recla- setts; these four States together produced 

mation Act, passed in 1977, applied only to 75% (70%) of the U.S. total. One of the 

coal but mandated a study of noncoal min- leading companies was Rock of Ages Corp., 

ing industries. A study, completed late in which together with two other leading com- 

1979 by the Committee on Surface Mining panies produced about one-third of US. 

and Reclamation under the National Re- output. 

search Council, suggested that regulation of Crushed.—Compared with 1977, 1979 out- 

the stone mining industry might be admin- put of crushed granite increased 13% in 

istered on a local level and not by the tonnage and 40% in value to 122 million 

Federal Government. tons and $386 million. It was produced by 

The Federal Metal and Nonmetallic Safe- 145 (140) companies at 382 (425) quarries in 

ty Act, enacted in 1966 and amended in 32 (33) States. Leading States continued to 

1977, was developed primarily for coal min- be, in order of tonnage, Georgia, North
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Carolina, Virginia, and South Carolina; States continued to be, in order of volume, 
these four States accounted for 7 4% (15%) Pennsylvania, Arkansas, and California; 
of U.S. output. Leading producers, in order these three States accounted for 46% (48%) 
of tonnage, were Vulcan Materials Co., of U.S. output. Leading producers were East 
Martin Marietta Corp., and Lone Star In- Bay Excavating Co. of California, Martin 
dustries, Inc. in 1978 and Koppers Co., Inc. Marietta Corp., and Ashland Oil, Inc; these 
in 1979; these three accounted for 46% three accounted for 17% of US. output in 
(48%) of U.S. output. 1979. a | | 

TRAPROCK | MARBLE 

Dimension.—Compared with 1977, 1979 Dimension.—Dimension marble included 
output of dimension traprock more than both crystalline and limestone marble and 
doubled in both tonnage and value to 1,663 any other calcareous stone capable of ac- 
tons and about $42,000. Hawaii continued to cepting a polish. Output of dimension mar- 
be the leading State, producing more than ble increased 19% in 1978 but decreased 
one-half of the U.S. total. The leading pro- 31% in 1979 to 80,000 tons valued at $14.1 
ducer continued to be J. W. Glover, Ltd., in million. Dimension marble was produced by 
Hawaii. 14 (11) companies at 26 (19) quarries in 14 

_ Crushed.—Compared with 1977, 1979 out- (10) States. Georgia, Vermont, and Califor- 
put of crushed traprock increased 31% in nia, in order of tonnage, continued as the 
tonnage and 57% in value to 101 million three leading States producing 77% (82%) 
tons and $327 million. It was produced by of U.S. output. Leading producers were, in 

: 289 (318) companies at 616 (691) quarries in order of tonnage, Georgia Marble Co. and M 
24 States. Leading States were, in order of & M Rock Co., Inc., of California. The top 
total 1978-79 tonnage, Oregon, New Jersey, three companies accounted for an estimated | 
and Washington; these three States ac- 83% (80%) of U-S. output. 
counted for 39% (46%) of U.S. output. Nota- Crushed.—Compared with 1977, 1979 out- 
ble were more than 50% increases in 1979 put of crushed marble decreased 3% to 1.5 
tonnage in both Oregon and Washington. million tons valued at $25.1 million. It was 
Leading producers, in order of tonnage, produced by 15 companies at 34 (29) quar- 
were Thomas Tilling Ltd., mainly in Con- ries in 12 (11) States. Leading States, in 
necticut, the U.S. Forest Service, mainly in order of tonnage, were Alabama, Georgia, 
the Pacific States, and the Oregon State and Wyoming. These States together pro- 
Highway Department in 1979 and Traprock duced 87% (90%) of U.S. crushed marble. 
Industries, Inc., in 1978. The top three Alabama accounted for 51% of U.S. output 
producers accounted for 18% (16%) of U.S. in 1979. Leading producers were, in order of 
output. | tonnage, Georgia Marble Co., Standard Oil 

Co. of Indiana, in Alabama, and Moretti- 
| SANDSTONE Harrah Marble Co. in Alabama; these three 

Dimension.—Compared with 1977, out- accounted for 77% (85%) of US. output. 

put of dimension sandstone decreased 10% SLATE | 
in tonnage and 4% in value to 221,000 tons 
and $8.8 million. Dimension sandstone was Dimension.—Compared with 1977, out- 
produced in 1978 (1979) by 81 (79) companies put of dimension slate increased 53% to 
at 139 (133) quarries in 28 (26) States. 87,000 tons valued at $12.8 million. Dimen- 
Leading States continued to be, in order of sion slate was produced by 33 (31) compa- 
volume, Ohio, Pennsylvania, and Maryland; nies at 39 (38) quarries in 6 States. The 
these three States accounted for 58% (50%) three leading States, Vermont, Pennsylva- 
of U.S. output. Leading producers were, in nia, and Virginia, in order of volume, 
order of total 1978-79 tonnage, Briar Hill accounted for 90% (98%) of U.S. output. 
Stone Co. and Standard Slag Co., both in Leading producers in 1978 were, in order of 
Ohio. The top three producers accounted for tonnage, A. Dally and Sons Inc., and Emer- 
an estimated 33% (29%) of U.S. production. ald Slate Corp., both in Pennsylvania. The 
Crushed.—Compared with 1977, output of top three U.S. producers accounted for an 

crushed sandstone increased 3% in tonnage estimated 37% of US. output. 
to 31 million tons and 17% in value to $107 Crushed.—Compared with 1977, output of 
million. Crushed sandstone was produced in crushed slate increased 44% to 1.8 million 
1978 (1979) by 183 (187) companies at 318 tons valued at $11.5 million. Crushed slate 
(279) quarries in 30 (29) States. Leading was produced by 9 (11) companies at 9 (11)
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quarries in 5 (6) States. The three leading Pontchartrain Dredging Corp.; these three 

States, Virginia, Georgia, and Arkansas, accounted for 72% (19%) of U.S. output. 

accounted for 99% of U.S. output. Leading ° | | oo 

producers in 1978 were, in order of tonnage, | MARL a | 

| Ashland Oil Inc., in Georgia, and Arvonia Compared with 1977, output of marl: in- 

Buckingham Slate Co., in Virginia. Leading creased 5% to 2.6 million tons valued at $4.5 
producers in 1979 were, in order of tonnage, nillion. Marl was produced by 21 (20) com- 

Amlite Corp. and Le Sueur-Richmond Slate panies at 21 (20) quarries in 9 (8) States. 

Corp., both in Virginia. The top three pro- Tading States, in order of tonnage, contin- 

ducers accounted for an estimated 63% ued to be South Carolina, Texas, Mississip- 

(57%) of U.S. output. . | pi, and South Carolina; these four States 

oe Do a accounted for 89% of U.S. output. Giant 

SHELL = ~~ Portland Cement’ Co., in South Carolina, 

Shell is mainly fossil reefs of oyster shell. continued to be the largest U.S. producer. 

Compared with 1977, output of crushed ga , 

shell decreased 10% to 12.2 million tons MISCELLANEOUS STONE | 
valued at $38.6 million. Crushed shell was Dimension.—Compared with 1977, 1979 

produced by 10 (8) companies at 17 locations output of miscellaneous dimension stone 

in 6 States. The three largest producing decreased 4% to 24,000 tons valued at 

States were Louisiana, Maryland,sand Tex- $930,000. | : 

as with Louisiana accounting for 70% (71%) Crushed.—Compared with 1977, 1979 out- 

of U.S. output. Leading producers, in order put of miscellaneous crushed stone decreas- 

of tonnage, continued to:be Radcliff Materi- ed 3% to 12.5 million tons at $33 million. 

als Inc., Parker Brothers: & Co., Inc., and 

: CONSUMPTION AND USES . : 

Dimension stone was marketed over wide million; an 83% increase in filter stone to 

areas; crushed stone was generally market- 3.80 million tons valued at $11.6 million; a 

ed in a limited area, usually in the State 65% increase in stone sand to $19.5 million 

where produced. Stockpiles were not moni- _ tons valued at $66.6 million; a 94% increase. 

tored and output during the year was as- in terrazzo to 1.21 million tons valued at 

sumed to equal consumption. | $14.9 million; and a 63% increase in whiting 

Dimension.—Total consumption of di- to 1.36 million tons valued at $32.5 million. 
mension. stone in 1979 increased 39% in | - | 

| value over 1977 consumption to $197 mil- _ LIMESTONE . 

lion; of this, 383% was imported. Compared . . | | 

with 1977, 1979 consumption of domestical- Dimension.—During 1977-79, there was a 

ly produced dimension stone increased 7% 20% increase in rough blocks and irregular 

to 1.51 million tons valued at $131.8 million, Shapes to 214,000 tons valued at $6.4 mil- 
about 64% of which was used in building lion; a 60% increase in flagging to 29,000 

construction. Consumption of stone for tons valued at $531,000; and a 20% increase 

monuments remained fairly steady, ac- in house stone veneer to 65,000 tons valued 

counting for 21% of total dimension stone at $3.1 million. 

output in 1979 compared with 23% in 1977. Crushed.—During 1977-79, there was a 

Notable during the 1977-79 period were a 36% increase in “other construction aggre- 

57% increase in flagging use to 108,000 tons gate and roadstone” to 135 million tons 

valued at $4.8 million and a 262% increase valued at $371 million; a 74% increase in 

in flooring slate to 23,000 tons valued at $4.1 limestone sand to 15.6 million tons valued 

million. at $51.4 million; a 30% increase in railroad 

Crushed.—Compared with 1977, 1979 out- ballast (primarily in Pennsylvania, Wyo- 

put of crushed stone increased 15% to 1.10 ming, West Virginia, Ohio, Indiana, and 

billion tons valued at $3.27 billion. Notable Texas) to 14.0 million tons valued at $37.6 

during the 1977-79 period were a 31% in- million; a 41% increase in “other fillers and 

crease in other construction aggregate and extenders” to 2.79 million tons valued at 

roadstone to 205 million tons valued at $587 $31.7 million; a 56% increase in whiting to



| | STONE | : 847 

1.09 million tons valued at $30.0 million; a 89%; riprap, 4%; railroad ballast, 4%; roof- 
7 increase in poultry grit an tr . Ing granules, 2%; and traprock sand, 1%. 

o 2.44 million tons valued at . : 
million; a 97% increase in filter stone to SANDSTONE | 
2.69 million tons valued at $7.9 million; a . . 
79% increase in terrazzo to 624,000 tons Dimension.—During 1977-79, there was a | 
valued at $7.5 million; and a 25% increase 32% decrease in cut and sawed sandstone to 

in roofing granules to 376,000 tons valued at 44,000 tons valued at $3.0 million; a 35% 
$2.3 million. Also notable during the 1977- $2.2 millio ragene to tons varied a 
79 period was a 130% increase in Alabama 6 Mion, a v7 decrease in rubble to 
in Vimestone riprap to 924,000 tons: in 28,000 tons valued at $655,000; and a 36% 

Indiana, a 33% increase in total limestone decrease in house stone veneer to 9,500 tons 
aggregate to 27.0 million tons; in Michigan, Valued at $415,000. | 
a 21% decrease in flux stone to 7.47 million Cr ushed.—During (1977-79, there was a 
tons; and, in Missouri, a 52% increase in 2/% increase in “other construction aggre- 

riprap to 4.84 million tons. Significant in- gate and roadstone” to 7.2 million tons; a 
creases in riprap usage also occurred in 20% increase in bituminous aggregate to 4.7 
New York, Tennessee, and Wisconsin. million tons; a 48% decrease in riprap to 
The breakdown by end use of crushed 850,000 tons; and smalier put Significant 

limestone consumption in 1979 was con- decreases in railroad ballast, refractory 
struction , 73% ; cement manufacture, 13%; stone, and flux stone. The 1979 end-use 
lime manufacture, 4%; agricultural , 4%; breakdown was aggregates, 77%; riprap and | 
flux stone, 3%; and other, 3%. - railroad ballast, 6%; flux stone and ferro- 

silicon, 4%; cement manufacture, and re- 
GRANITE fractories, 4%; and other, 9%. 

Dimension.—During 1977-79, there wasa. : MARBLE 
151% increase in rough blocks and irregu- : —— 
lar shapes to 108,000 tons valued at $4.1 Dimension.—During 1977-79, there was a 
million; this accounted for most of the 32% decrease in rough blocks and irregular 
overall total increase in sales of dimension — shapes to 39,000 tons valued at $2.0 million; 
granite. Use of granite in monuments show- a 51% increase in cut and sawed marble to 
ed no significant change. The use break- 20,000 tons valued at $9.0 million; and a 
down in mn was monumental, nea curb- 29% decrease in rubble to 3,600 tons valued 
ing, 16%; and other construction, 33%. | at $118,000. 
Crushed.—During 1977-79, there was a Crushed.—Use of marble as terrazzo in- 

63% increase in “other construction aggre- creased approximately 17% to about 
gate and roadstone’”’ to 25.9 million tons; a 200,000 tons during 1977-79. 
14% decrease in each of concrete aggregate 
and bituminous aggregate to 15.8 million SLATE 
tons and 14.6 million tons, respectively; a . . ; 
140% increase in surface treatment aggre- Dimension.—During 1977-79, there was a 
gate to 7.6 million tons; and a 39% increase 262% increase in flooring slate to 230,000 
in granite sand to 1.8 million tons. The end- tons valued at $4.1 million; a 24% decrease 
use breakdown for 1979 was aggregate, in structural and sanitary slate to 8,700 

84%; railroad ballast, 9%; terrazzo and tons valued at $3.6 million; and a 52% 
roofing granules, 3%; other, 4%. increase in flagging to 35,000 tons valued at 

$1.6 million. The 1979 end-use breakdown 
TRAPROCK by value was flooring, 32%; structural and 

Dimension.—Flagging accounted for 84% and then 300 roofing, 24%; flagging, 13%; 
of total use of dimension traprock in 1979; Crushed.—Crushed slate was used for other uses were mainly in the manufacture lightweight aggregate (46%), roofing gran- 

of rough blocks and irregular shapes. ules (8%), slate flour (5%), and other. Output 
eriod wrewe ant 800% during the wee of slate for lightweight aggregate increased 

Oo “wee graded roadbase stone to 31.5 million tons: a 20% to 590,000 tons valued at $7.6 million. 

75% increase in concrete aggregate to 9.1 SHELL 
million tons; and a 69% increase in surface 
treatment aggregate to 7.2 million tons. The During 1977-79, there was a 31% decrease 
1979 end-use breakdown was aggregate, in dense-graded roadbase shell to 3.3 million
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tons valued at $11.8 million; a 16% increase facture to 2.3 million tons valued at $3.5 

in other construction aggregate and road- million and a 29% increase in use of marl 

stone to 5.4 million tons valued at $17.5 soil conditioning to 255,000 tons valued at 

million; and a 40% decrease in shell use in $982,000. 
cement manufacture to 1.3 million tons : oo 

valued at $3.3 million. The 1979 end-use MISCELLANEOUS STONE - 

breakdown (was, aggregate, 72% cement Dimension —Miscellancous types of di 
a mension stone were used in 1979 primarily 

) MARL as rough blocks and irregular shapes (63%) 

: and rubble (24%). | 

Crushed marl was used primarily for | Crushed.—Miscellaneous types of crush- 

cement manufacture (88%) and soil condi- ed stone were used in 1979 primarily as 

tioning (10%). During 1977-79, there was a aggregate in road construction (89%) and 

13% increase in marl use in cement manu-_riprap and jetty stone (8%). 

PRICES 

Dimension.—Compared with 1977, the age 1979 price of crushed stone increased 

average 1979 price of dimension stone in- 21% to $2.98 per ton. The price of crushed 

creased 19% to $87.29 per ton. The price of slate increased only 4% during this period 

dimension marble increased 41% during to $8.94 per ton, and this was accompanied 

this period to $177.30 per ton and this was __ by a 44% increase in tonnage sales. , , 

accompanied by an 18% decrease in ton- The 64% increase in whiting tonnage 

nage sales. The price of dimension slate between 1977 and 1979 was accompanied by 

increased only 2% during this period to an 8% decrease in price. The 94% increase 

$146.89 per ton and this was accompanied in terrazzo tonnage during this period was 

by a 58% increase in tonnage sales. accompanied by a 2% decrease in price. 7 

The 57% increase in flagging tonnage Significant increases between 1977 and 1979 

between 1977 and 1979 was accompanied by of tonnage sales in “other construction ag- 

| a 7% decrease in price. However, the 262% gregate and roadstone,” in filter stone, and 

increase in flooring slate was accompanied in stone sand were not accompanied by 

by an 18% increase in price during this percentage price changes significantly dif- 

period, indicating no correlation between ferent from the 21% average price increase 

price and demand. for all crushed stone. 
Crushed.—Compared with 1977, the aver- 

| FOREIGN TRADE 

Exports.—Exports of dimension stone, of total tonnage in 1977 to 89% in 1979. 

about 40% granite, almost tripled in ton- Notable was a shipment of 301,000 tons of — 

nage during 1978 but decreased 23% in 1979 crushed limestone to Venezuela in 1979. 

to 225,000 tons. Total value of these exports Imports.—Value of imports of dimension 

increased 29% in 1979 to $17.3 million. stone increased 36% in 1978 and 27% in 

Exports to Canada increased to 70% of total 1979 to $65.6 million; of this, on a value 

tonnage in 1978 but decreased to 32% in basis, 71% (72%) came from Italy and about 
1979. Exports to Japan increased from 18% 7% (9%) was granite from Canada. On a 
of total tonnage in 1977 to 24% in 1979. value basis, marble accounted for 51% 

Notable was a shipment of 40,000 tons of (48%) of imports (about 80% from Italy) 

rough limestone blocks to Venezuela in followed by granite, 16% (20%) (about 40% 

1979. from each of Canada and Italy), travertine, 
Tonnage of exports of crushed stone, 11% (14%) (about 90% from Italy), and 

about 90% limestone, increased 2% in 1978 _ slate, 11% (10%) (about 90% from Italy). No 

and 6% in 1979 to 4.2 million tons. Total significant changes in import pattern by 

value increased 27% in 1979 to $22.9 mil- stone type or exporting country occurred 

lion. Exports to Canada decreased from 99% during the 1978-79 period.



| STONE 849 

Imports of crushed stone increased 14% of this, natural chalk accounted for over 
in 1978 and 4% in 1979 to 3.9 million tons 90% of tonnage but only 12% (10%) of 
valued at $10.0 million. Of this tonnage, value. More than 99% of this natural chalk 

58% (60%) was limestone, over 90% of came from the Bahamas and Canada. Ap- 
which came from Canada. Imports of proximately 33,000 tons of chalk whiting 
quartzite, about 90% from Canada, increas- was imported each year from 1977 to 1979; 

ed steadily from 67,000 tons in 1977 to over 95% of this came from France. About 

109,000 tons in 1979 valued at $822,000. The 10,000 tons of precipitated calcium carbon- 

remainder of crushed stone imports was ate was imported each year; of this, about 
nearly all unidentified crushed stone. one-half came from the United Kingdom, 

Imports of calcium carbonate fines in- and most of the remainder was imported 
creased 6% in 1978 but decreased 15% in from France and Japan. 
1979 to 504,000 tons valued at $6.0 million; 

| ~ WORLD REVIEW , 

World annual production, excluding cen- of Canadian stone in 1978 followed by On- 
tral economy countries, was approximately _tario, 27%. The 1978 production breakdown 
3 billion tons of crushed stone and 13 _ by type was limestone, 50%; granite, 46%; 
million tons of dimension stone. Of this, the and sandstone, 3%: 

United States produced about one-third of Italy.—Production of marble, Italy’s most | 
_ the total crushed stone, and Italy produced valuable type of dimension stone, was ap- 
approximately one-half of the total dimen- proximately 1.5 million tons in 1978. Other 
sion stone. Approximately one-third of U.S. types of dimension stone produced in quan- 
supply, by value, of dimension stone was_ tity were travertine (a type of marble) and 
imported from Italy. granite. However, about one-half million 
Canada.—Stone production decreased 7% tons of dimension granite was imported 

in 1978 to 123 million tons valued at $297 annually. About two-thirds of dimension 

million. Of this, dimension stone accounted stone production was exported. 
for 0.38% of total tonnage and 2% of total United Kingdom.—Crushed stone produc- 
value. Construction accounted for 95% of tion increased 3% in 1978 to about 135 
crushed stone use and over 90% of dimen- million tons; of this, approximately two- 
sion stone use. About three-quarters of total thirds was limestone. Chalk production also 

. crushed stone usage was in road and other increased 3% in 1978 to about 18 million 
construction associated with transporta- tons; of this, 83% was used in cement 
tion. The Province of Quebec produced 61% manufacture. |
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TECHNOLOGY _— | 

A minor but growing use for limestone is fly ash, and reaction products was being 
in removal of sulfur oxides from stack studied. 
gases, mainly from coal burning. Required _ Direct desulfurization of powdered coal in 
is a chemically reactive high-surface-area a fluidized bed was being studied on a pilot 
powder dispersed in an aqueous slurry. The _ scale. This process uses about three times as 
reaction mechanism in the scrubber is solu- much limestone as with scrubbers in con- 
tion of the finely ground calcium carbonate ventional coal burning. The waste product 
(CaCO;) in water, followed by reaction with is primarily a solid mixture of ash and 
SO,, to form calcium sulfite (CaSO;) and sulfated reaction product. 
calcium sulfate (CaSQ,). In 1979, an esti- Giant rippers were being developed to 

mated capacity of 10 million megawatts of replace drilling and blasting to dislodge 
coal-fired electrical generating plants were rock from deposits, including some lime- 

equipped with limestone scrubbers that stone, that have a horizontal plane-of weak- 
| could have used a total of 1 to 2 million tons pegs. | 

of limestone. Developmental studies? were | 

underway in the United States to improve 1Supervisory physical scientist, Section of Nonmetallic 
reaction rates by the use of catalysts such as Minerals. al Crushed Stor sation. Seminar on Li 

sw -A- * *4- ation. rus. ne Association. minar on Lime- 

adipic acid. Disposal of large quantities of stone for Flue Gas Scrubbing, Houston, Tex. Washington, 
sludge consisting of unreactecd limestone, D.C., January 1980. | | 

Table 1.—Salient stone statistics in the United States _ | 
. | (Thousand short tons and thousand dollars) _ . 

"1975 1976 «1977 1978 1979 | 

Sold or used by producers: — oo 
Dimension stone___ ~~. ___~-_________-~- 1,403 1,400 1,416 1,394 1,510 

Value____________-__ ee $98,600 $104,400 $103,900 $113,100 $131,800 
Crushed stone?____._§_____~_~__________ 900,000 900,300 954,000 1,049,600 1,097,100 

Value__________________________ $2,022,000 $2,117,000. $2,353,000 $2,773,000 $3,267,000 
Total stone? ______._-___________ 901,400 . 901,700 955,400 1,051,000 1,098,600 
Total value? ___________________- $2,120,000 $2,221,000 $2,457,000 $2,886,000 $3,399,000 

Exports (value). __ ________---------__---~ | $22,100 $24,000 $22,600 $31,400 $40,200 ; 
Imports for consumption (value) _____________~ $46,100 . $46,600 $48,600 $64,800 $81,600 

1Does not include American Samoa, Guam, Puerto Rico, and Virgin Islands. . 
2Data may not add to totals shown because of independent rounding. .
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_ STONE : 853 

Table 3.—Crushed stone sold or used by producers in the United States, by State 

(Thousand short tons and thousand dollars) 

a 
1977 1978 1979 

State S$ 
. . Quantity Value Quantity Value Quantity . Value 

Alabama __________-----~-- 25,248 72,649 26,572 | 82,767 26,443 - 88,566 

Alaska __________~-~----- 4,008 17,493 3,437 14,649 3,656 15,458 

Arizona_____$_-_---------- 5,359 16,367 5,306 17,669 5,769 21,401 

Arkansas____ ___.—-~------ 18,310 45,448 19,960 53,461 19,978 53,723 

California ____._______------ 34,011 80,146 37,856 93,377 39,743 106,227 

Colorado ______.--~------~- 5,597 14,169 6,229 15,683 6,835 19,435 

Connecticut _______-~------- 6,980 20,319 7,364 22,301 8,271 38,767 
Florida _____~’--__-------- 48,558 T101,435 57,354 128,905 WwW WwW 
Georgia, _.___.---------+-- 37,864 ™106,215 41,572 131,959 40,902 154,021 
Hawaii __________-_----~-~- 5,758 19,876 6,027 23,845 6,868 . 28,969 

Idaho ________--~-~--~---+- 3,077 8,005 2,624 6,670 2,952 8,788 
Illinois _________----~-~---- 57,074 F135,964 62,453 160,352 63,551 188,130 
Indiana__________-~-_--~-- 26,740 61,392 33,394 80,523 34,134. 92,533 

Tlowa_______§____ + 29,183 76,964 31,310 88,618 32,471 103,215 

Kansas __________----~---~-- 17,229 41,807 18,578 48,803 19,308 56,088 

Kentucky ________--~------ 36,096 88,941 40,772 . 107,949 WwW - WwW 

Louisiana _________--~_--~-~- 9,710 26,920 9,130 26,921 Ww Ww 

Maine__________-------~-- 1,312 4,110 1,655 5,510 2,069 _ 7,492 

Maryland _____-~~--~----- 16,736 49,772 19,427 66,263 21,561 80,550 

Massachusetts _______-_----. 8,030 30,501 8,398 36,360 8,586 _ 39,570 

Michigan_-_______--~-~----- 40,517 84,971 40,129 90,981 39,809 99,832 

Minnesota _________~-~-~--- 7,831 16,991 - 9,666 20,734 9,751. 22,175 

Mississippi_ _ __ ______-~-~~--- 2,176 3,933 2,409 5,176 Ww Ww 

Missouri __ _________—~-_--~- 49,612 104,700 57,265 130,568 56,380 139,944 

Montana ______.__~----~--- 3,680 7,923 3,188 7,733 2,527 7,806 

. Nebraska__ ______—-~--~--~-- 4,128 12,974 4,201 14,758 4,995 19,362 

Nevada_________--~------ 1,668 5,506 1,426 5,489, 1,602 6,489 | 

New Hampshire ______~_---~- 719 _ 2,036 914 ‘2,634 866 2,172 

New Jersey __.____-_------- 12,993 46,621 13,192 50,181 "13,950 63,174 

New Mexico _______._-~_-_--~-- 1,950 4,786 - 2,438 6,157 2,589 - 6,748 

New York _________-~-~--~- 29,922 88,509 35,748 98,5380 . 36,901 112,362 

North Carolina _________--~~- 32,810 87,254 37,687 108,867 39,864 125,319 
‘Ohio. ___.____-_-------+-+- 44,853 116,409 49,316 130,472 50,717 149,819 
Oklahoma _____~__~--~-~--- 23,323 46,809 26,649 . 57,173 28,312 66,666 

Oregon _______-_-------~-+- 17,600 39,400 — 17,685 39,509 25,738 65,074 
Pennsylvania ______~~-~-~-- 63,522 163,652 69,041 194,518 71,730 224,908 
Rhode Island _______--~---~- (274 1,238 300 1,316. 249 1,148 

South Carolina _______-_~--~- 14,772 36,043 16,997 44,237 16,589 48,352 

South Dakota _______----_-- 3,377 7,477 3,693 8,376 3,891 10,317 

Tennessee ____________~--—- 41,897 99,196 45,460 117,271 | 45,718 133,727 
Texas__________~---_---~--+ 65,446 122,784 69,095 150,868 74,612 188,746 
Utah ________-_-_-----+- 2,765 7,072 2,817 9,716 3,424 11,059 

Vermont _________~--~--~--~- 2,128  —- 12,685 1,971 13,179 2,077 13,927 . 

Virginia ___._____----+~~-- 41,707 109,737 50,442 141,601 51,080 165,223 
Washington ________~-_--~-~- 12,239 28,156 9,789 22,059 15,192 35,783 

West Virginia_________-_-~- 10,495 28,022 11,582 - 32,897 11,713 - 37,624 

Wisconsin ___ ____—___-_----~- 22,241 42,097 24,385 46,990 23,924 52,804 

Wyoming. _________~_----- 2,434 7,585 2,661 8,037 5,013 15,634 

Other States________-----~-- _- __ . a _— 114,799 343,136 

Total!____§_________-_-~- 7953,955  *2,358,007 1,049,566 2,772,614 1,097,107 3,267,157 
American Samoa _ _ ~~ —-—~-—-~~~ 6 31 5 27 WwW Ww 
Guam_________~_-----~--+-+- 577 1,897 . 824 3,433 669 2,483 
Puerto Rico ________---_--~- 12,043 42,648 13,760 - 47,610 14,747 59,733 
Virgin Islands_ _______--~-~—- 262 2,076 258 1,816 WwW Ww 
nt Sy SL SS EL 

TRevised. |W Withheld to avoid disclosing company proprietary data; included with “Other States.” 
1Data may not add to totals shown because of independent rounding. .
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Table 4.—Crushed stone sold or used by producers in the United States, | 
by size of operation oo 

(Thousand short tons) 

1977 1978 . “1979 

. Number Number . Number 

Size range of Quantit Percent of Quantit Percent of Quantit Percent opera- y opera- maty opera- aly 
tions tions tions 

Oto 25 _ T2148 «14,508 2 1465 13165 1 1271 10,924 1 
25 to 50 _ 587 21,919 2 628 23,904 2 541: 19,061 2 
50 to 715 _ 343 20,806 2 317 19,481 2 327 20,303 2 
75 to 100 _ 220 18,965 2 200 17,494 2 242 20,959 2 

100 to 200 _ 618 87,898 9 548 80,084 8 544 79,682. 4 
200 to 300 _ 375 91,129 10 357 - 86,995 8 340 83,821 8 
300 to 400 _ F217 74,926 8 213 73,218 4 220 76,209 7 
400 to 500 _ 171 76,759 . 8 168 75,335 7 184 82,731 7 
500 to 600 _ 114 61,939 7 144 79,016 7 133 72,912 #7 
600 to 700 _ 89 57,340 6 100 64,553 6 _ 7 75,761 7 
700 to 800 _ 68 50,581 5 68 50,787 5 80 60,005 5 
800 to 900 _ 58 48,959 5 59 50,300 5 73 61,928 6 
900 plus _ _ 197 328,227 84 252 . 415,233 — 40 258 432,811 39 

Total? _ 5,205 953,955 100 4,518 1,049,566 100 4,330 1,097,107 100. 

Revised. | . . 
1Data may not add to totals shown because of independent rounding. - 

Table 5.—Crushed stone sold or used by producers in the United States, : 
: | by method of transportation . | 

(Thousand short tons) 

1977 1978 1979 
Method — — 

Quantity Percent Quantity Percent Quantity Percent 

Truck__.______~____---___ ™771,034 81 853,351 81 - 900,707 82 
Rail____._-______.--____ 82,264 8 87,486 9 86,201 8 
Water____-§~________ Le 63,441 7 67,331 6 62,818 | 6 
Other________~ ~~ Le 37,216 4 41,397 4 - 47,381 4 

Total! =o _ 953,955 100 1,049,566 100 1,097,107 100 

"Revised. 
‘Data may not add to totals shown because of independent rounding. .
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Table 7.—Crushed limestone sold or used by producers in the United States, by State 
. 7 (Thousand short tons and thousand dollars) . 

1977 1978 1979 State , re FON re TT re nnneneeneneneeeea ter ae Quantity § Value Quantity Value Quantity Value YC UC 
Alabama___ =~ 23,341 58,190 24,875 65,971 ° 24,597 68,264 Alaska __- 2 2,772 12,557 2,660 11,173 2,080 ~ 9,315 Arizona____ = 4,633 13,671 4,395 - 14,619 4,903 17,660 Arkansas________________ |. 7,013 19,256 7,446 22,017 7,955 20,261 California ~~~ = 17,239 39,641 17,739 . 438,818 19,156 54,872 Colorado _______________ 3,980 10,214 4,137 11,183 4,451 13,412 Connecticut ______________ 169 ; 885 232 - 1,967 292 2,676 Florida___-.-~___________ 48,097 100,510 57,110 128,412 63,609 188,467 Georgia, _ 4,478 11,162 5,911 . 15,737 6,442 27,540 Hawaii_-_-.. 2 1,097 — 3,800 1,274 4,440 1,429 5,606 Idaho __-_ 580 983 440 _ 712 423 900 Illinois 2-2 2 57,074 "135,964 62,453 160,352 63,551 188,130 Indiana_____~____ 26,724 61,366 33,378 80,505 34,121 92,513 lowa_____~ ee 29,183 76,964 31,310 88,618 32,471 103,215 Kansas___. 222 16,761 40,325 18,078 46,695 18,853 53,552 Kentucky 22-22 36,068 88,782 40,743 107,769 39,298 116,641 Maine________ 881 2,509 1,181 3,274 1,135 3,643 ‘Maryland ~~~ == 11,852 35,565 12,708 45,279 13,889 53,950 Massachusetts _________ 709 8,289 766 9,912 - WwW Ww Michigan..___-_~_ == = 39,489 80,725 40,099 90,914 39,721 99,571 Minnesota _-____2 = 5,469 11,3380 6,997 14,541 7,068 15,330 Mississippi__ $$$. ~~ §_ 1,797 3,376 WwW WwW 2,150 4,889 Missouri ____~ ~~ 47,708 101,127 55,292 126,282 54,246 135,364 Montana ________~_________ 2,064 4,243 1,668 3,919 - 1,731 — 5,346 Nebraska______~9_9_=2 4,128 12,974 4,201 14,758 4,995 19,362 Nevada________~ 1,499 5,137 1,402 5,436 1,278 5,514 New Mexico________________ 1,441 - 3,684 1,578 4,397 1,677 4,543 New York ______-____ 27,500 80,141 32,807 88,423 32,578 92,326 North Carolina $= = 5,094 14,168 5,491 17,207 5,478 ‘18,483 Ohio. 2 43,355 106,446 48,214 125,649 49,703 -143,535 Oklahoma _______________ 22,787 45,359 25,932 55,088 27,649 64,599 . Oregon ________~__ 449 1,372 WwW Ww WwW WwW Pennsylvania ____._~_~_______ 47,548 123,409 52,694 149,500 =: 456,122 176,161 South Carolina ___._-§_ = = 3,604 8,698 WwW WwW Ww Ww South Dakota_________ 2,276 4,249 2,584 4,702 2,789 6,640 Tennessee --_ 41,893 99,053 45,456 117,128 45,714 © 133,584 Texas____~ 2 61,369 112,047 66,266 141,938 70,661 175,357 Utah ____ 2,325 6,336 2,979 9,288 2,838 9,697 Vermont ~~ 1,067 10,090 1,318 11,356 1,484 12,129 Virginia 2-2 2 19,797 51,963 24,119 65,403 22,689 67,514 . Washington _______________ 1,003 2,251 - 1,315 2,971 1,646 4,115 West Virginia. == 9,749 25,740 10,846 30,765 10,684 33,827 Wisconsin _-_________ 18,160 32,718 18,745 35,552 20,625 43,251 Wyoming._.____. = 1,588 4,378 1,819 4,635 3,241 9,021 Other States! _ = = = 713 7,419 7,927 25,095 6,633 34,311 

Total? = *706,521 "1,679,065 785,734 2,007,403 812,054 2,335,089 American Samoa____________ 6 31 6 27 Ww WwW Guam____ 2 ee 577 1,897 824 3,433 669 2,483 Puerto Rico ~-§__- 2 10,666 39,030 12,170 43,300 12,242 52,130 
a 

"Revised. W Withheld to avoid disclosing company proprietary data; included with “Other States.” Includes New Jersey, Rhode Island, and States indicated by symbol W. 
*Data may not add to totals shown because of independent rounding.
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Table 8.—Dimension granite sold or used by producers in the United States, by State 

. 1977 1978 , 1979 

Cubic Cubic Cubic 
State Short feet qplue Short feet (alue Short feet (alue 

tons (thou- S. ds) tons (thou- sands) ‘ons (thou- sands) 
sands) Sands sands) s sands) _—_—— eee GS 

California _-_~_____________ 3,356 41 "$356 2,639 32 $279 §=615,152 185. = $1,552 Connecticut _______________ 4,906 55 155 4,436 AQ. 154 4,667 49 222 Georgia__________________ 185,590 1,881 7,405 204,355 2,063 8,038 197,121 1,989 9,500 ‘Massachusetts _____________ 62619 753 4,856 WwW W W 46,618 564 4,249 Minnesota___._.___________ 18514 211 6,071 21,640 249 6,989 26,820 313 9,680 Missouri _________________ 992 12 268 801 10 196 344 4 85 New Hampshire ____________ 172996 7260 4,650 60,875 702 4,077 85,553 1,005 5,774 North Carolina _____________ 31,899 400 2,206 32,423 401 2,233 40,092 496 3,072 Oklahoma ________________ W WwW W Ww Ww 670 28,981 346 1,246 Oregon __________________ WwW Ww WwW 17 GQ. Q) 14 (*) (*) South Carolina _____________ 18,162 145 627 10,501 120 567 ~=—s_- 8,586 98 482 South Dakota ___.__________ 34,900 396 11,404 36,309 408 11,859 35,500 403 13,268 Texas ______.___.________. 18,064 156 = 3,533 Ww Ww Ws11,8738 142 3,471 Vermont _________________ 82,623 857 = 8,771 Ww Ww W 111,295 1,188 12,740 
Other States? ____________ _- 22,796 244 4,347 203,980 2,242 25,270 14,571 148 = 3,907 

Total? _____________._ "547,417 "5411 54,650 577 976 6,275 60,331 627,187 6,881 69,246 
tr teen errr pe 

"Revised. _W Withheld to avoid disclosing company proprietary data; included with “Other States.” 
1Less than 1/2 unit. 
2Includes Colorado, New York, Pennsylvania, Virginia, Washington (1978 and 1979), and Wisconsin. 
3Data may not add to totals shown because of independent rounding. 

Table 9.—Crushed granite sold or used by producers in the United States, by State 
(Thousand short tons and thousand dollars) 

9c ere 
1977 1978 1979 . 

Quantity Value Quantity Value Quantity Value | OEE 
Alaska_____~§_§_~_~_ 1,164 4,703 713 3,322 940 3,885 Arizona ___~ =~ W Ww 245 463 409 1,047 Arkansas ______§______=___ 6,614 14,680 7,245 17,988 6,962 18,498 California, __~._~_~ = 4,728 12,576 5,341 15,429 4,730 14,016 Colorado _____. 1,173 2,702 1,747 3,526 2,105 4,812 Georgia _________._-__ 30,781 80,392 33,410 99,828 32,030 108,764 Idaho _____ 1 2 Ww Ww W WwW Maine ______________________ WwW W _— _- 30 30 ' Massachusetts___§___________ 1,036 3,268 860 3,046 1,133 _. 4,051 Minnesota ____ 2 1,962 4,437 2,374 5,213 2,441 5,948 Montana ______________ 20 34 37 73 Ww 131 New Mexico __________________ WwW WwW 9 18 44 117 North Carolina _~__ ~~~ = 24,237 © 62,753 28,021 78,637 30,486 93,616 Oklahoma __-________________ _- _— Ww 127 WwW WwW Oregon -__-__~____ 80 138 Ww Ww WwW Ww Pennsylvania._________________ W W Ww W 151 550 Rhode Island____§_§_____________ WwW Ww 260 WwW 145 WwW South Carolina_________________ 9,752 25,336 10,924 30,358 10,595 33,285 South Dakota. __.__§_§_~§_.___ 17 77 - 497 77 WwW Ww Utah____~_~-~_ ~~ 60 119 51 101 _- _— Vermont _________________ 200 630 524 1,542 WwW WwW Virginia, $222 14,929 37,937 18,285 50,362 18,845 62,380 Washington __-______________ 1,599 2,878 Ww Ww 153 413 Wisconsin ~~~ 1,384 1,839 Ww WwW WwW Ww Wyoming _________________ 685 1,499 736 1,812 1,594 WwW Other States?__________________ 8,074 20,414 10,929 26,115 9,541 34,086 ee EOD 

Total? 2 = = 108,554 276,413 121,789 338,038 122,335 385,628 Puerto Rico.__________________ WwW W WwW Ww Ww WwW 
eee 

"Revised. W Withheld to avoid disclosing company proprietary data; included with “Other States.” 
'ncludes Connecticut, Maryland, Michigan (1979), Missouri, N evada, New Hampshire, New Jersey, New York (1978 and 1979) and Texas. 
*Data may not add to totals shown because of independent rounding.
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Table 10.—Crushed traprock sold or used by producers in the United States, by State 

_(Thousand short tons and thousand dollars) 

1977 | 1978 1979 
| _ State eC 

a oo Quantity Value Quantity Value Quantity — Value 

Alaska _____________~__~-~--+-----~--~- Ww Ww. _- a= 492 1,788 

California. _____________---------~---~- . 5,448 12,952 9,199 | 20,915 7,421 17,725: 

Colorado _________~___----~--~-+--~----- 307 808 WwW wi... 88 -. 245 

Connecticut _________---~-------~----- 6,471 18,303 - 6,850 19,436 7,856 35,331 

Hawaii ________~_____-__-~-------~-+-~-- WwW Ww WwW Ww 5,393 23,191 

Idaho ___________-~-~--~_--------~-~-~~-- 1,654 3,748 1,830 4,098 2,067 | 4,561. 

Maine________~____~—~__-__~--------~-- WwW WwW WwW WwW 111 - 493 

Maryland. __ ___§__ -_---_~------------=+- 2,251 7,106 W Ww 3,770 13,032 

Massachusetts. __§_§_________~~--~~+----- WwW WwW WwW WwW 6,589 24,377 

. Michigan ____._/§ __ __ -__---_---~--------- WwW Mf 4 7. WwW _ WwW 

Montana ____.______ =~ ~~~ Le 1,190 2,640 1,017 2,400 410 - . --1,832 

Nevada _________________~~-__---~--+- _— _- 3 4 WwW WwW 

New Jersey______-___----------~-+----- 9,070 30,582 9,807 35,068 10,380 42,041 

New Mexico ____..__________-~-~--=---+- 132 315 WwW WwW 269 —10T 

New York___________-~____~_--------- 1,440 5,184 2,000 7,257 3,516 17,410 

North Carolina _________--_------=---- 2,949 8,735 3,690 11,637 3,578 12,053 

Oregon _______---_2---~------------ 16,225 35,658 15,797 35,163 24,349 60,562 

Pennsylvania ___ _________------------ 4,257 9,804 4,218 11,103 4,155 12,491 

Texas ________________i eee 49 212 — AT 185 50. 198 © 

. Virginia_________--____-----~-------- 4,746 11,632 5,917 17,049 6,718 23,382 

Washington _____________--_~----~---- 8,649 19,265 7,582 17,043 12,388 28,654 © 

Wisconsin. ____~§_________~-----~+----- 1,285 4,558 1476 5,355 1,162 5,208 | 

Other States! _.____________~--~---_--- 11,284 36,170 15,052 54,105 724 2,216 

Total? _ _=§_§ 5 =§ 5 5 = ee 77,407 207,670 84,490 240,818 101,478 326,999 

Puerto Rico____ -________.___--------- 860 2,069 990 2,409 1,739 4,380 

Virgin Islands _______-_-_-_---_--_-~-~----- 262 2,076 259 1,816. | WwW 2,828 - 

W Withheld to avoid disclosing company proprietary data; included with “Other States.” 

1Includes Arizona (1978), Minnesota, and New Hampshire. - 

2Data may not add to totals shown because of independent rounding. . 

Table 11.—Dimension sandstone sold or used by producers in the United States, by State. 

1977 1978 tone 1979 Doe 

. Cubic - Cubic Cubic 7.1... 
State Short feet (ilue Short _feet nue Short —_—feet tho 

tons . (thou- ds) tons (thou- ds) tons (thou- vie) 

sands) san sands) %@” sands) °4? ) 

Arizona __ ~~ —__ 3,079 50 $48 1,208 29 $29 1,128 - 28 $34 

Arkansas ___ ____— 13,354 167 368 10,794 ~— 1385 223 14,268 178 528 

California. ____—__ 311 4 10 w  =wWw WwW w iW Ww 

Colorado _______~- 4,353 56 115 4,189 54 116 2,855 37 91 

Connecticut ____ ~~ 4,195 53 - 85 4,250 54 86 8,373 107 253 

Indiana ________- 4,029 60 WwW 4,347 65 Ww 2,890 37 Ww 

Maryland____—_—_— 16,118 ~ 201 - 561 20,448 256 3 3=s TTT 20,692 259 175 

Michigan _______~_ Ww WwW Ww 7,505 94 131 Ww WwW Ww 

Minnesota ______~ Ww Ww Ww WwW W. Ww 1,794 22 - 82 

New York_______~_ 16,555 198 1,371 16,114 193 1,522 19,658 231 ~=1,726 

Ohio _________-~_ Ww _W Ww 87,209 1,182 3,176 47,351 653 —-:1,577 
Oregon ________~ —_ —_ __ 26 ) 1 15 (*) (4). 
Pennsylvania __—~—~— 35,004 449 956 40,640 521 1,212 42,717 344 1,381 

Utah__________-_ Ww WwW Ww 6,527 84 264 4,953 64 216 

Virginia, _______-_ 1,844 23 35 1,866 23 40 1,899 24 43 

Washington _____—_ 2,497 31 359 2,589 32 364 1,940 24 179 

Wyoming _______~ 108 1 2 ae __ Le _- _- 

Other States? _____ ™145,107 1,901 5,218 49,749 443 1,983 50,150 539 1,957 

Total? -§_-___ __ 246,554 3,195 9129 257,461 3,165 9,925 220,688 2,547 8,794 
Puerto Rico______—~_ _- _- _- _— —_ — —_ _-. _- 

TRevised. |W Withheld to avoid disclosing company proprietary data; included with “Other States.” 
1Less than 1/2 unit. 
2Includes Alabama, Georgia, Idaho (1978 and 1979), Montana, New Jersey, New Mexico (1977 and 1978), North 

Carolina, Oklahoma, (1978 and 1979), Tennessee, West Virginia, and Wisconsin. 
3Data may not add to totals shown because of independent rounding.
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Table 12.—Crushed sandstone sold or used by producers in the United States, by State 

(Thousand short tons and thousand dollars) 

| 1977 1978S 1979 
State . —_——_— $$$ 

. Quantity Value Quantity Value Quantity _ Value 

Arizona___ = 542 1,833 478 1,676 394 1,837 
Arkansas______~______--_- 4,572 9,878 5,157 11,822 4,916 12,835 
California _____._.~_________. 2,600 5,406 2,022 4,547 4,625 10,058 
Colorado ___ + 5-5 eC: - 137 «445 WwW Ww 196 966 
Georgia, .__ ~~ ____-__~_______ 1,875 5,503 1,978 6,426 1,654 5,898 
Idaho ___ 820 3,242 346 1,844 Ww Ww 
Kansas ___._~____-~__-__ ~ 468 1,481 500 2,109 454 2,486 
Kentucky ______~__=1______ 27 159 29 180 WwW WwW. 
Maryland __-__-§ ~__-___~___ 213 1,293 349 1,993 331 2,478 
Montana __ = 370 923 413 1,233 WwW WwW 
New Mexico ___ 5 345 664 711 1,370 580 1,313 
New York __)-_ > 2 973 3,126 799 2,555 708 2,297 
North Carolina ____.___~.____ 197 800 65 124 WwW OW 
Ohio. ___~_ 2 ~~ 1,498 9,962 1,102 4,823 1,013 6,284 
Oregon ___§_ ~~ Le: 634 1,848 621 1,639 574 2,453 
Pennsylvania __________-~___ . 6,024 17,265 5,890 19,292 5,331 20,419 
South Dakota ______.-.__-_- © 1,024 3,151 1,031 3,598 1,025 3,600 
Texas__~_ 2 LLC 1,316 3,774 830 4,038 1,938 ~ 6,804 
Utah ____._-_____~______- —_ _-— 156 263 210 588 | 
Vermont ___-___~______-- ~~ © W Ww 36 113 —_— -- 
Virginia _._-.2-._________. |. 1,411 4,088 1,269 4,132 1,482. 5,760 
Washington ____._§__________ 532. 2,298 559 1,415 705 1,971 
West Virginia__§____________ 746 © 2,281 735 2,132 1,028 3,798 
Wisconsin _______-~________ - 1,404 - 2,956 WwW Ww WwW WwW 
Other States! -.______-_____ 2,456 8,830 3,186 8,973 4,023 14,777 

-Total?___ = ~~ = 30,187 91,210 28,262 (86,295 31,188 106,621 

W Withheld to avoid disclosing company proprietary data; included with “Other States.” . an 
dneludes Alabama (1977), Connecticut, Louisiana (1977 and 1978), Maine, Minnesota, Missouri, and Oklahoma (1978 

an . 
“Data may not add to totals shown because of independent rounding. . 

Table 13.—Dimension marble sold or used by producers in the United States, by State 

, - - | 1977 1978 : 1979 

| | Cubic Cubic } Cubic 
State Short _feet ee Short feet ae Short feet tee 

Lo tons (thou- ds) ‘tons (thou- ds) tons (thou- ds) 
| | | sands) S40 sands) “4m sands) 4? 

Arizona. _ = = Ww w ew WwW WwW $41 WwW WwW WwW 
California ~~~ i _ WwW WwW Ww WwW WwW Ws 10,827 121 $339 
Massachusetts _____________ moo Le a WwW Ww Ww 1,500 15 140 
Texas___ 2 Le Ww Ww WwW _ 7,600 89 380 — __ _- 
Other States! ______________ 96,654 1,113 $12,148 107,518 1,213 13,367 67,893 755 138,656 

Total _____________ | _~. 96,654. 1,118 12,148 115,118 1,302 13,788 79,720 891 14,135 

W Withheld to avoid disclosing company proprietary data; included with “Other States.” 
‘Includes Alabama, Georgia, Idaho, Missouri, Montana, New Mexico, North Carolina, Tennessee, Vermont, and 

Wyoming (1977 and 1978). 

Table 14.—Crushed marble sold or used by producers in the United States, by State 

(Thousand short tons and thousand dollars) 

1977 1978 1979 
= State —_ Ul —_ —_—_—_——————__—_——_—_— 

Quantity Value Quantity Value Quantity Value 

Alabama _______~§____ ~~ 653 12,764 670 14,408 741 12,611 
Arizona __ ~~ 5 LL 40 532 WwW WwW «68 857 
California. __§_~_-_§§~ ~~ Le _— _— 8 254 7 212 
Missouri ___~_~§_§_~_~ ~~~ 4 216 5 225 5 240 
Nevada _____~_§____ Le __ __ (2) 2 (2) 2 
Tennessee __________~____ WwW WwW WwW WwW 4 143 
Texas _.__ ~~ LL WwW WwW 54 715 59 838 
Vermont ________~ ~~~ — -- 19 60 — _— 
Other States? ________________________ 843 10,435 661 9,423 583 10,182 

Total? ___-§_-_-_-§_- ~§_ LLL 1,540 23,947 1,417 25,146 1,461 25,085 
Puerto Rico. ____.~__.~___-._~______ ____ WwW WwW WwW WwW Ww WwW 

W Withheld to avoid disclosing company proprietary data; included with “Other States.” 
1Less than 1/2 unit. 
Includes Georgia, North Carolina, Utah, Virginia (1977), Washington (1977), and Wyoming. 
3Data may not add to totals shown because of independent rounding.
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Table 15.—Crushed calcareous marl sold or used by producers in the United States, 
: oO by State — a _ 

- : (Thousand short tons and thousand dollars) | 
i A 

1977 1978 . 1979 

. . - Quantity Value Quantity — Value Quantity Value 

Indiana_____________-_---------_----. 26 15 19 13 = 19 
Michigan ___________--___------------ 22 67 26 59 23 50 
North Carolina_____§_______-_--~---_---~-- 213 478 321 1,019 260 957 
South Carolina... ____.-- __-_--__--_----- 1,416 2,009 Ww we w  #wW 
Virginia, __________~-------------+--- 6 13 4 8. w 10 
-Other States!___§_-§___ _-___ eee 843 1,148 2,219 3,256 2,355: 3,497 

Total? _______________-__ 2517 3,740 2,58 4,360 2,650 4,533 

W Withheld to avoid disclosing company proprietary data; included with “Other States.” — a 
1Includes Florida (1978), Maine, Mississippi, and Texas. mo 
2Data may not add to totals shown because of independent rounding. | 

Table 16.—Crushed miscellaneous stone sold or used by producers in the United States, 
| : - by State OO : Cs 
— (Thousand short tons and thousand dollars) | | 

i 
/ 1977 ; 1978 . 1979 

_ Quantity | Value Quantity Value Quantity Value 

Alaska _..______________________ ee Ww WwW 64 154 144 470 
Arizona ______~_____ 40 154 22 76 _- __ 
California______§.___.____-_------+--+- 3,976 9,148 3,537 8,263 3,789 8,959 
Hawaii __.____________~__~_~ ~~~ W WwW Ww WwW 46 172 
Idaho ________~________~_~_ 22 30 we WwW _- __ 
Maryland____ ___ ____-___~----------- 429 1,149 499 1,352 433 1,264 
Montana ________________-~---~-----~- 35 83 52 108 _- _- 
New Mexico __________-_-----~-------- Ww Ww OW WwW 20 Ww 

. Oregon ______-_------_--~---~-~--~-~--+- 212 883 565 929 141 231 
Pennsylvania ___.________----------~-- Ww Ww WwW Ww 5,971 Ww 
Rhode Island_______________-_-_-_---- 11 38 WwW Ww WwW WwW 
Texas __________~___~_______-~--~--+-- ae _- 37 56 _- — 
Vermont ____________~_~-~~_-_------- WwW Ww 74 108 WwW WwW 
Virginia_____________-__-_-_-_---_---- °° W W W W 487 1,264 
Washington _-___________-_-~_------- — WwW WwW WwW WwW 299 631 

Wisconsin. ___________~_____-_-----~-- 9 — 26 _- _— — __ 
Wyoming ____________-__-_---------- WwW WwW WwW W WwW 225 
Other States? ____________________--_- 8,109 18,796 7,040 17,271 1,149 19,912 

Tota?__§___§_§_____ ee 12,843 29,806 11,891 28,317 12,479 33,128 

W Withheld to avoid disclosing company proprietary data; included with “Other States.” 
1Includes Arkansas (1977 and 1978), Louisiana, Massachusetts, Nevada, New York (1977), North Carolina (1977), 

Oklahoma (1977), and Utah. . 
2Data may not add to totals shown because of independent rounding.
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Table 17.—Dimension stone sold or used by producers in the United States, by use 

1977 . 1978 1979 - 

Cubic Cubic Cubic ; 
Use Short —_feet eeiue Short feet Chee Short feet ee 

ns ou- tons thou- " tons ou- ; 

— sands) sands) sands) sands) sands) sands) 

Rough stone: 
- 

Rough blocks _ ~~ ~~~ 234,752 8,087 $6,885 248,794 3,111 $7,598 347,959 4,257 $11,023 

Irregular-sh aped stone _ 153,456 1,853 4,116 139,152 1,510 3,988 129,667 1,471 4,275 
Rubble __.___--~-- T179,927 2,252 2,360 128,312 1,622 2,030 99,296 1,249 1,807 
Monumental _ _ ~~ ~~ - 271,844 2,803 16,820 273,880 2,806 19,870 268,124 2,779 21,583 . 

Flagging _______-~- 34,804 443 1,649 47,149 585 2,471 53,901 692 2,231 - 

. Other rough __—~~—_~ T3268 F4l "63 15,440 179 98 2,265 33 .s«B 
Dressed stone: a 

Cut stone _______-~- ™129378 1,485 21,908 141,795 1,823 25,040 152,858 1,743 29,695 
Sawed stone ___—___ 90,257 1,186 6,737 88,320 1,153 6,853 87,278 1,149 11,272 
House stone veneer _ — — ™74,401 7934 3,540 75,7115 993 3,683 86,155 1,119 4,141 
Construction — — —— ~~ - 11,019 134 940 11,008 135 936 16,413 197 1,574 

Monumental _ _ — ~~ — — 56,175 599 21,371 57,469 650 23,174 53,153 604 21,216 
Curbing_ —__-__---- ¥103,192 7926 —s-_ 1,487 94,706 1,124 17,695 98,311 1,177 ~—-7,621 
Flagging __._-__—-- 33,789 388 1,669 26,395 305 1,493 53,897 608. 2,597 

Roofing slate__ ————- . 9,934 109 = s_- 2,338 8,326 92 2,302 9,520 105 = 3,114 

Structural shapes _ _ _ — 11,629 128 3,298 8,261 91. 2,991 8,885 “98 3,763 
Blackboards — _ . — — ~~ 134 1 107 215 2 51 146 2. 58 
Billiard table tops_ _ — — 2,090 © 23 451 844 9 238 Ww Ww Ww 
Flooring slate ____ ~~ 6,349 70 955 11,574 127 1,494 22,956 — 253 4,082 
Other uses?________ *9,770 T1138 1,280 16,744 192 §=1,625 19,231 218 1,709 

Total? _.______ 1,416,168 "16,475 103,925 1,894,159 16,509 113,076 1,510,015 17,747 181,811 ” 

TRevised. |W Withheld to avoid disclosing company proprietary data; included with “Other uses.” mt 

1Includes electrical fixtures and paving blocks. : . 
2Data may not add to totals shown because of independent rounding.
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Table 18.—Crushed stone sold or used by producers in the United States, by use 

. (Thousand short tons and thousand dollars) 

u 1977 1978 1979 

OO - _ Quantity -—s_—- Value Quantity Value Quantity Value 

Agricultural limestone ______________— 31,986 95,679 33,429 105,126 32,902 116,457 
Agricultural mar] and other soil conditioners_ — - B59 1,903 675 2,501 691 3,118 
Poultry grit and mineral food ___________ | 2,369 12,860 2,742 17,606 2,905 21,110 
Concrete aggregate (coarse). _-_________-~ 124,514 ¥322,372 187,102 377,097 141,510 443,352 
Bituminous aggregate________________ 93,864 "252,675 99,648 287,423 99,564 331,411 
Macadam agrregate ~~ ee 25,307 56,384 28,337 68,720 26,090 71,433 

. Dense-graded roadbase stone_ __________~ *220,591 T494,148 249,894 596,086 254,261 676,057 
Surface treatment aggregate. _.__________ 44,920 T111,632 51,115 140,557 55,456 170,668 © 
Other construction aggregate and roadstone _ _ 156,250 ™367,374 174,876 487,608 204,780 586,616 
Riprap and jetty stone... _.___._________ 21,114 50,339 21,672 58,518 24,711 69,280 
Railroad ballast._.~_._-___..-_______- 25,484 57,447 27,506 67,262 30,489 85,305 
Filter stone ______________________ 2,079 5,515 3,051 8,677 3,795 11,630 
Manufactured fine aggregate (stone sand)____ . 11,801 32,611 16,576 48,712 19,490 66,585 
Terrazzo and exposed aggregate__________ 625 _ 71,846 745 9,487 1,211 14,921 
Cement manufacture _______-____~__~- T103,889 T190,255 108,246 208,596 109,268 232,907 
Lime manufacture _____§_§_.____.__.__~— . 731,016 75,302 32,982 88,213 34,702 99,556 
Dead burned dolomite_____._.________ 1,823. 3,783 1,801 4,067 1,779 4,903. 
Ferrosilicon _______~§.-._-_.____-__-_ 339 1,402 390 1,776 466 2,344 
Flux stone___ ~~ 23,067 59,049 24,281 68,794 22,381 . 71,026 
Refractory stone (include ganister) ______ _ — 844 | 5,679 1,066 6,495 488 6,172 
Chemical stone for alkali works ___ ~_____ _ 2,352 «6,846 2,201 6,443 1,966 6,409 
Abrasives _____.~_~_~ 2 ~~ ~~ 157 1,048 185 996 214 1,243 
Mine dusting _____________________ 1,337 8,463 1,259 7,769 1,268 10,388 

. Asphalt filler _..--2---_-.-_-_-_-_-_._ 1,131 5,234 1,058 5,600 1,250 6,012 
Whiting or whiting substitute _._________ 833 21,711 1,062 27,586 1,361 32,537 
Other fillers or extenders____-§__________ 3,012 36,227 3,641 40,716 3,755 49,250 
Acid neutralization _._._.____.__-__~ 295 1,071 277 977 Ww Ww 
Building materials_________________~_ 62 131 191 436 130 354 

| Chemicals _. __. __./__-___..-_-_-__-- 615 1,048 36 130 41 152 
Bedding materials _________________- 61 238 41 192 34 178 
Dam construction _____________--_—- _— _- _- _- 45 89 

- Drain fields ________.________.-__- 30 63 34 74 65 179 © 
Fill ~~» -W 7 eee 4,608 6,649 4,269 6,403 3,004 5,567 
Slate flour__.____...____-.-___-__-- Ww Ww WwW We 70 857 
Glass manufacture. _ $$$... ______- 2,698 16,683 2,131 14,264 2,190 14,727 

. Lightweight aggregate ______________-_ 492 5,404 537 6,452 590 7,635 
Paper manufacture ______-___________ 116 F41l 109 356 128 ~ 446 
Porcelain ____________-______-_-- W W 69 152 WwW _ W 
Roofing granules ____§________________ 5,099 14,702 6,070 18,762 5,264 18,221 
Sugar refining ___________________- 1,172 3,634 924 3,552 1,367 6,507 
Waste materials _____________.____~ W. WwW. 274 321 39 76 
Sulfur removal from stack gases_________-— 807 © 1,962 723 © 1,897 967 2,942 
Other uses not specified! _.____________ 6,639 17,727 8,839 26,273 6,469 18,540 

Total? 7953,955 2,358,007 1,049,566 2,772,614 1,097,107 3,267,157 

fRevised. W Withheld to avoid disclosing company proprietary data; included with Other uses.“ 
1Includes disinfectant and animal sanitation, magnesium metal manufacture, and other uses. 
2Data may not add to totals shown because of independent rounding. 

Table 19.—Dimension limestone sold or used by producers in the United States, by use 

1977 1978 1979 

Cubic Cubic Cubic 
Use Short feet YA'NC Short feet {BNC Short feet «ae 

tons (thou- sands) tons  (thou- sa nds) tons  (thou- “ds) 
sands) sands) sands) %# 

Rough stone: 
Rough blocks ________~ 148,157 2,001 $4,215 134,010 1,796 $4,068 207,843 2,672 $6,276 
Irregular-shaped stone_ _ _ _ 29,489 367 435 6,720 86 178 5,785 14 172 
Rubble _____________ 99,685 1,252 1,090 54,154 710 775 48,939 573 647 
Flagging ____________ 15,371 201 338 15,168 199 320 26,645 357 414 
Other rough stone ______ WwW WwW WwW 54. 1 1 45 1 1 

Dressed stone: 
Cut stone____________ 49,851 668 7,342 58,490 799 9,082 55,884 754 10,866 
Sawed stone __________ 38,629 527 =: 2,672 ~—s 38,811 524 2,578 55,860 766 3,932 
House stone veneer_ __ _ _ _ 53,787 703 2,445 55,921 736 2,649 64,569 853 = 3,063 
Construction. _________ 3,926 49 99 3,329 42 149 = 5,828 69 223 
Curbing. __-__________ Ww WwW WwW WwW Ww WwW 311 4 15 
Flagging —~ eee 2,900 37 1382. 2,527 33 120 862,679 35 117 

Other uses* ____________ 898 12 64 487 6 35 280 4 118 

Total? _§_§_§_______ ™442,693 5,816 18,832 369,671 4,983 19,955 469,663 6,161 25,845 

"Revised. W Withheld to avoid disclosing company proprietary data; included with “Other uses.” 
1Includes other rough stone (1977) and dressed curbing (1977-78). 
2Data may not add to totals shown because of independent rounding.
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Table 20.—Crushed limestone sold or used by producers in the United States, by use 

(Thousand short tons and thousand dollars) 

ee es re ef SS 
RARE LS 

. U 1977 1978 1979 
se — eee eee 

, - Quantity Value Quantity Value Quanity Value 

Agricultural limestone ______—-_-~-+--=- 31,863 95,282 33,429 105,126 32,902 116,457 

Agricultural mar] and other soil conditioners_ — 361° 1,435 374 1,425 436 2,186 

Poultry grit and mineral food _______- ~~ 1,958 11,749 2,224 15,986 2,442 . 19,567. 

Concrete aggregate. _________-------~- 97,465 245,494 110,826 294,067 113,407 342,599 

Bituminous aggregate____________---- 60,205 156,088 65,814 186,717 66,788. 212,707. 
Macadam aggregate __________--~----- 21,819 47,218 25,266 59,196 22,646 59,884... 
Dense-graded roadbase stone________---~- T151,468 319,045 164,837 369,390 169,281 422,723 
Surface treatment aggregate_ _________-~- 35,945 89,244 39,872 108,401 38,517 122,515. 

Other construction aggregate and roadstone __— 98,965 226,361 120,897 293,576 134,839 371,024 . 

Riprap and jetty stone___________-__-- 13,450 31,597 12,939 34,467 16,229 . 43,028 © 
Railroad ballast____.____.__--_---+--+-+ 10,825 24,037 11,912 28,452 14,085 37,635 
Filter stone ____ ________-~__-~--_---~- 1,365 . 3,348 1,844 5,045 2,689 7,911 
Manufactured fine aggregate (stone sand) _ _ — — 8,990 23,867 12,492 34,966 15,609 51,871 
Terrazzo and exposed aggregate______—_~- 349 3,119 . 454 4,668 624  _—‘7,531 

Cement manufacture ________~-_~--~_-- 99,049 181,440 108,882 198,757 104,908 223,603 

Lime manufacture __________-----~_-- 30,214 74,041 32,209 86,530 34,054 : 98,042 © 

Dead-burned dolomite__ _ _ _ _____-_----~- 1,823 3,783 1,801 4,067 1,779 . 4,903 

Flux stone___________-~-----~----+- 21,628 53,024 23,407 64,909 21,271: -64,945 

Refractory stone ________-__--_~_-~-~-- 35 80 483 2,045 20 #8 64 

Chemical stone for alkali works ________~- 2,352 6,346 2,201 6,443 1,966 - 6,409. 

Abrasives ______~~_-__~__----+--~~-+- 60 360 146 713 -141-- ~—~—«656 

Mine dusting _ ~___________-_------~ 1,337 8,463 1,259 7,769 1,267. 10,379 

Asphalt filler -. _. _____-_-------~-+-- 851 4,166 829 4,526 1,007 5,425 

Whiting or whiting substitute __________- 696 17,120 856 21,874 1,085. - 29,970 

Other filler or extenders ____________~- 1,987 20,043 2,701 25,317 2,792 ~~ 31,691 
Acid neutralization _~____~§____~_-~_-_~- 295 1,071 277 977 . Ww.) Ww 
Building products __________-~--_~--- 29 65 145 339 129 350 © 

Other chemicals ________1_.—-_----~-+~- 615 1,048 36 130 - 4l 152 - 
Bedding materials ___________-.-_-~~- 16 37 10 14 a Oo 
Dam construction ________.--~_-~--~- — _- — — 22° 44 

Drain fields _____________~-_---~--~~- 28 58 sl) 38 W -W 

Fill --§ 5§ »> > Le ee 2,503 3,059 2,883 4,194 2,127 4,090 

Glass manufacture_______—_.__~_-~--~- 1,783 10,580 2,100 14,116 2,146 14,507 . 

Paper manufacture ____~____~--~--~_~-~- ~ 116 411 — 109 356 128 = 446 

Roofing granules ________~_-------~-- 300 1,489 399 2,154 376 2,307 . 

Sugar refining ____________-~--_---~- 1,172 3,634 924 3,552 1,367 5,968 

Waste material -_ ___________--~----+- 274 321 274 321 39 : 16 

Sulfur removal from stack gases__——-_-—_-- 807 1,962 723 1,897 967 2,942 

Other uses! __ ________~ =~ 3,523 8,581 5,382 14,885 3,977 11,0383 - 

— -Total?_ 2 ee °706,521 T1,679,065 785,734 2,007,403 812,054 2,335,089. 

TRevised. W Withheld to avoid disclosing company proprietary data; included with “Other uses.” - . 
includes ferrosilicon, disinfectant and animal sanitation, magnesium metal manufacture, porcelain, stucco (1977), and 

other uses. ; a 

2Data may not add to totals shown because of independent rounding.
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Table 22.—Dimension granite sold or used by producers in the United States, by use 
eee 

1977: 1978 1979 

Cubic yn) Ss”s*é<“‘t;*‘*é‘é‘ ij‘ I:SC‘SSS*~sé‘“~*~*séSI Use Short feet {PO Short feet «= «YalU® Short feet. «Value 
tons = (thou- nds) tons (thou- - sands) tons (thou- sands) 

os sands) °@ - Sands) | . sands) “" eee NS 
Rough Stone: . 

Rough blocks__§_______ 33,131 347 $1,419 63,328 | 649 $2,310 95,140 998 $3,600 
Irregular-shaped stone __ _ 10,094 114 329 11,100 126 379 13,328 145 485 
Rubble. _-_§_§ _-_ 23,444 267 219 26,370 297 . 293 18,017 209 238 
Monumental _________ "270,731 2,791 16,748 272,767 2,794 19,297 267,011 2,767 = 21,511 Other rough stone____ __ 7258 3 6 307 3 9 234 2 “ 44 

Dressed stone: . . ; 
Cut stone ___________ 48,037 ™368 10,885 46,869 566 11,647 59,132 716 =13,918 
Sawed stone _________ 3,106 - 37 . 124 3,384 40 - 128 4,030 48 - 181 
House stone veneer _____ . 3,970 fll 130 4,612 55 173 4,932 60 - 167 
Construction _________ 6,168 14 800 5,351 65 672 5,126 64 690 
Monumental ________. 42623 443 16,154 42,386 476 17,039 50,147 571 19,864 
Curbing ____________ 102,804 921 7,465 93,891 1,114 = 7,637 97,673 1,169 17,572 
Flagging. ._-§_________ 60 | 73 WwW WwW WwW Ww Ww W 

Other uses?____§________ "2,991 36 0=—s« "368 7,611 90 748 12,417 133 1,007 

Total? _-________ 547,417 5,411 54,650 577,976 6,275 60,331 627,187 6,881 69,246 

"Revised. W Withheld to avoid disclosing company proprietary data; included with “Other uses.” 
‘Includes paving blocks, rough flagging, and uses indicated by symbol W. 
2Data may not add to totals shown because of independent rounding. 

Table 23.—Crushed granite sold or used by producers in the United States, by use 
(Thousand short tons and thousand dollars) | ; 7 

u 1977 ~ 1978 1979 se a 
Quantity Value Quantity Value | Quantity Value 

en 
Pert tgp . . J 

Poultry grit and mineral food__._____________ 25 298 / 24 293 25 248 
Concrete aggregate __-§________________ 18,427 50,913 16,418 50,169 15,834 58,875 Bituminous aggregate ___________________ 17,048 46,598 17,414 47,379 14,644 = 50,037 Macadam aggregate ________________ > 1,682 © 4,212 1,612 5,217 1,205 4,432 Dense-graded roadbase stone __________..____ 33,842 - 84,699 43,185 118,491 37,642 113,654 Surface treatment aggregate_______________ 3,168 8,215 6,468 19,402 7,596 =~ 24,742 Other construction aggregate and roadstone______ 15,859 39,935 16,420 43,804 25,890 83,249 Riprap and jetty stone __________________ 2,163 5,220 2,246 6,836 2,436 7,928 Railroad ballast _-§_-§_~§_-_~_____________ 9,653 20,888 10,663 25,320 11,564 30,581 Filter stone___§_§_~§_§_~_ ~~ ~~ 99 301 536 1,628 405 1,424 Manufactured fine aggregate (stone sand) ________ 1,306 3,069 2,087 5,325 1,820 5,484 Terrazzo and exposed aggregate ___________ __ 58 439 90 571 61 480 Asphalt filler. $$$ 2 5 = WwW WwW WwW Ww 143° 671 Fill, ~~~ 824 1,164 218 321 244 445 Roofing granules __-_____~_~__________ 1,973 3,773 2,165 5,476 1,764 4,717 
Other uses?________________ 2,427 6,689 2,243 7,807 1,061 3,659 OY 

Total?____ = 108,554 276,413 121,789 388,038 122,335 385,628 

"Revised. |W Withheld to avoid disclosing company proprietary data; included with “Other uses.” 
"Includes bedding material, and uses not specified. 
2Data may not add to totals shown because of independent rounding.
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Table 24.—Crushed traprock sold or used by producers in the United States, by use 

(Thousand short tons and thousand dollars) 

| ) 5 | : 1977. 1978 1979 
se : SS OS i La? 

Quantity Value Quantity Value Quantity Value 

Concrete aggregate __________~-__-__---- 5,211 16,020 6,655 21,849 - 9,145 34,569 
Bituminous aggregate ________---~---__--_ 11,518 34,856 12,604 40,548 - 12,791 50,572 
Macadam aggregate ~ eee ee 1,542 4,380 991 2,826 1,864 - 5,889 
Dense-graded roadbase stone ______________~_ 17,515 43,808 26,740 67,709 - 31,539 — 93,600 
Surface treatment aggregate _______________ 4,286 10,232 3,323 8,605 7,231 16,617 
Other construction aggregate and roadstone _ _ _ _ _ _ 26,997 68,998 22,052 63,158. 27,351 85,976 
Riprap andjetty stone ____________--_-___-_- 3,167 8,392 4,134 11,096 4,015 11,820 
Railroad ballast ______/_./.__________-~--~- 3,355 8,422 3,514 9,920 3,642 13,554 
Filter stone____§______________________~ 327 1,016 335 865 345 - 989 
Manufactured fine aggregate (stone sand) _—____~_— 758 3,051 920 4,413 957 — 6,194 
Terrazzo and exposed aggregate _____.._..__. WwW WwW 1 5 7 16 
Bedding material ______./_.______-~-~_--~-~-~- 21 93 WwW Ww WwW (  W. 
Fill. 7-5 5 eee 391 802 277 537 165 327 
Roofing granules _________._-_________~_ 1,928 5,758 - 2,557 - 1,222 2,131 6,705 
Other uses!____-_______ ~~ 387 1,842 389 2,069 296 = 1,112 

. ‘Tota. Le 77,407 207,670 84,490 240,818 101,478 326,999 

W Withheld to avoid disclosing company proprietary data; included with “Other uses.” . . 
1Includes asphalt fillers, other fillers (1978-79), drain fields, and building products. ae 
2Data may not add to totals shown because of independent rounding. : 

Table 25.—Dimension sandstone sold or used by producers in the United States, by use 

, 197 i978 1979 | 
Cubic . 47.1, Cubic. —  * Cubic - - 

Use Short feet oe Short _feet enue Short _ feet ae 
tons (thou- sands) tons  (thou- sands) tons  (thou- sands) 

sands) | sands) sands) 

Rough stone: © ee oo an oS 
Rough blocks _________--~ 35,677 485 $619 "34,566 471 $637 ° 37,475 504 ~° $730 
Irregular-shaped stone __ ~~ 58,037 713 = 1,815 "75,729 775 =: 1,663 = 63,512 718 1,526 

-  Rubble_______-_--_-_---- | 45,682 602 7171 *38,245 502 741 28,053 355 655 
. Flagging ______--__--_~_- 17,715 222 «1,280 21,457 267 1,542 24,667 305 ~=—:11,741 

Other rough__________-~- 2,383 30 49 1,649 26 27 1,985 30 35 
Dressed stone: 

Cut stone _..~________- 24,816 321 2,116 *29,566 381 2,528 38,480 224 2,380 
Sawed stone___________~_ 39,908 526 ~=-:11,891_*36,188 478 1,855 10,607 144 607 
House stone veneer __——__- 14,876 ~ 200 572 *°18,482 182 534 9,457 -. 122 © 415 
Construction ___..~_~___ _ _— _- __ _- __ —_. -1645 = 21 38 
Flagging _____________- 6,787 85 336 =—_-45"982_—- 74 323 = 88, 361 104 452 
Other uses! ____________ 723 9 228 647 9 74 ~=1,441 18 | 215 

Total? __§____________ 246,554 = 3,195 =: 9,129 257,461 3,165 9,925 220,683 2,547 8,794 

"Revised. | - 7 
1Includes curbing. . 
2Data may not add to totals shown because of independent rounding.
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| ' Table 26.—Crushed sandstone sold or used by producers in the United States, by use _ 

- . . os (Thousand short tons and thousand dollars) 

. U 1977 - 1978 | 1979 
Sse . LS Ne 

no Quantity Value Quantity Value Quantity Value . 

Concrete aggregate _.- ______-_+--_----~--- 2,620 8,263 2,800 9,955 2,772 11,145 
Bituminous aggregate ______/~_--____--~-- 3,952 11,616 3,168 10,859 4,749 16,263 
Macadam aggregate __________-------~_-- Ww WwW — 26 84 WwW WwW 
Dense-graded roadbase stone ______-_~~~-~-~-~ 7,017 16,763 6,932 18,108 6,892 19,159 
Surface treatment aggregate __________-~--- 1,237 3,255 1,059 3,219 1,361 4,701 
Other construction aggregate and roadstone-__.__ = 5,702 12,758 5,786 14,047 7,234 19,093 
Riprap and jetty stone ________-___~_~---- 1,637 3,800 1,464 3,934 850 . 8,070 
Railroad ballast _._________------------ 1,504 3,765 1,372 3,465 1,153 3,425 
Filter stone___.__§_-_ ___. ____~_-_---------- 267 800 323 1,100 344 1,271 
Manufactured fine aggregate (stone sand) __—__ ~~ 740 2,463 1,068 3,846 1,092 4,283 
Terrazzo and exposed aggregate ________~---~ 29 356 26 456 254 1,627 

Cement manufacture. __ ___~_____--~~---- 664 | 2,238 743 2,477 . Taha - 2,535 
Ferrosilicon ___._____-_--_--~--------- 84 575 115 586 191 1,348 
Flux stone _______-_____--~----------- . 1,489 6,025 © 874 3,885 1,110 © 6,081 
Refractory stone_________-_-----~-~----+ 809 5,599 584 4,450 469 6,108 
Abrasives. $$ _-_ ~~ a eee; 97 686 40 283 72 587 
Asphalt filler. ___...--_.--------~---=-- _- _— _- _— 7 40 
Other fillers or extenders _______-_-------- _ 162 2,128 97 819 110 916 
Glass manufacture ___.___._-_-----------~ . 915 6,102 31 148 Ww OW 
Roofing granules ___________-~-----~---- 769 1,788 810 1,874 Ww WwW 
Dam construction _____.______-~--~-~~--~-~ _- Se —_ _— 23 - 45 
Fil, =~. ~~ ee eee - 812° © 624 - AT4 732 443 673 
Other uses!?__ = = 5 ee 233 1,604 520 1,909 1,316 4,251 

| Total?___§_§ $= 5 Le 30,187 91,210 28,262 86,295 31,188 106,621 
ere I ~ - . — ——— wommnranaes — ” —_ — - " : 

W Withheld to avoid disclosing company proprietary data; included with “Other uses.” — 
Mncludes porcelain (1977 and 1978), building products (1977 and 1978), poultry grit, mine dusting (1979), drain fields, 

waste material (1977). . ot = 

2Data may not add to totals shown because of independent rounding. | 

-- Table 27.—Dimension marble sold or used by producers in the United States, by use 

| - 1977 1978 1979 

| a | Cubic ~ Cubic : Cubic 
Use Short feet U2! Short feet {PINE Short —_ feet _ tome 

. . tons (thou- sands) tons (thou- sands) tons  (thou- sands) 
. sands) sands) sands) 

Rough stone: . | oe | . , . 
Rough blocks ___.__-_---- 16,195 185 $586 15,304 175 $537 5,846 — 61 $364 

- Irregular-shaped stone ____._ 41,391 484 1,609 36,176 410 1,356 338,450 371 1,661 
_ Rubble ________-____-_--~ 5,088 57. 167 ~=3,600 41 112 = 3,597 42 118 

Flagging _____.-__---~~- 1,544 18 - 70 §=©9,014 100 563 975 11 ' 42 
Dressed stone: ar : 

-Cut stone. _____--__----~- 4,860 . 57 1,471 - 6,386 72 1,757 3,597 41 2,492 
Sawed stone ___..____---- | 8,610 95 2,049 9,937 110 2,292 16,781 190 6,552 
Monumental ___.____~_-~ 138,552 156 5,217 15,083 175 ~— 6,185 WwW WwW WwW 

Other uses? _____§______-_-- 5,414 61 978 19,618 219 1,037 15,474 175. 2,904 

Total? _______________ 96,654 1,118 12,148 115,118 1,302 13,788 79,720 891 14,135 
rs 

W Withheld to avoid disclosing company proprietary data; included with “Other uses.” 
1Includes house stone veneer, rough monumental stone, dressed construction stone, and dressed flagging (1977). 
2Data may not add to totals shown because of independent rounding. 

Table 28.—Crushed marble sold or used by producers in the United States, by use 

(Thousand short tons and thousand dollars) 

aE 
U 1977 1978 1979 
se TS TCLS: llllvshsehillSasSSS nara SSS 

. Quantity Value Quantity Value Quantity Value 

Poultry grit and mineral food__________--~-~-- 1 25 WwW WwW 16 163 
Bituminous aggregate ___________--_---~~-- _- _- 14 50 WwW WwW 
Other construction aggregate and roadstone _ _ ~~ _ - 189 382 WwW WwW -- -- 
Manufactured fine ate (stone sand) ______- 8 161 8 161 WwW WwW 
Terrazzo and exposed aggregate. 171 3,843 164 «3,716 200 4,919 
Whiting or whiting substitute_ ____________-~-~- WwW W W WwW 276 2,567 
Other fillers or extenders __________--~--~-~- 860 14,046 W af W Ww 
Other uses?_____________.--_--_------- 311 5,490 1,233 21,219 970 17,435 

Total?____§_____-__-------------- 1,540 23,947 1,417 25,146 1,461 25,085 
nnn nC 

W Withheld to avoid disclosing company proprietary data; included with ‘Other uses.” 
1Includes roofing granules, concrete aggregate, roadbase aggregate, and macadam aggregate (1977). 
2Data may not add to totals shown because of independent rounding.
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_ Table 29.—Dimension slate sold or used by producers in the United States, by use 
——— LL —————— — —— _ _ SE “ — . — —_— 1977 | 1978 1979 

. Use Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) eee eee NES) 

House stone veneer____§__§_-§_______________ 190 $3 190 $4 WwW Ww 
Flagging _-___§_§_-__-§_-_-_ 23,310 1,120 17,474 1,026 35,362 $1,632 
Roofing slate-standard__.______.____________ 9,934 2,338 8,326 2,302 9,520 3,114 
Structural and sanitary ____._____.________ 11,419 3,118 8,051 2,811 8,675 3,583 
Blackboards, bulletin boards, school slates_________ ' 134 107 215 51 146 58 
Billard table tops .-§___/ ~~. ~~ ~~ 2,090 451 844 238 w WwW 
Flooring slate ___§___..-2~2_-_~_~_______ 6,349 955 11,574 1,494 22,956 4,082 
Other uses! ~9 = = 3,839 152 6,372 302 10,623 352 

‘Total?__~_- ee 57,265 8,244 53,046 8,228 87,282 12,821 
ener eee A CE aS Ps shes NRPS 

W Withheld to avoid disclosing company proprietary data; included with “Other uses.” 
Includes electrical fixtures (1977-78), and roofing slate-architectural (1979). 
*Data may not add to totals shown because of independent rounding. | 

Table 30.—Crushed shell sold or used by producers in the United States, by use 
(Thousand short tons and thousand dollars) 

| FE ae 
. u 1977 1978 1979 

Bo Quantity Value Quantity Value Quantity Value ——————— eee OS aee eee 

Poultry grit and mineral food. __._~__._§_-/_§_.____ 380 770 486 1,266 415 1,100 
Bituminous aggregate ______________ 139 444 WwW WwW Ww WwW 
Dense-graded roadbase stone _______________ 4,860 15,671 3,083 9,754 3,344 11,828 
Other construction aggregate and roadstone______ 4,643 10,474 4,891 13,325 5,392 17,468 
Cement manufacture...» 2§ 5 2,103 3,787 1,915 ~° 4,233 1,272 - 3,298 
Other usest__ = 5 = = 1,368 2,341 2,062 4,769 1,754 4,878 oo  ’® 

‘Total?_ $$ = 13,492 33,487 12,436 33,346 12,177 38,572 ——<———— eee 
W Withheld to avoid disclosing company proprietary data; included with “Other uses.” Ol, 
Includes lime, fill, and riprap. _ 
?Data may not add to totals shown because of independent rounding. 

Table 31.—Other dimension stone sold or used by producers in the United States, by use 
eee 

1977 1978 1979 

Cubic Cubic cubic Use Short feet ({pouc Short feet «= V#lue short feet ae 
tons (hot sands) ‘ns Chow sands)  'ns noe sands) 

—— eee GS 

Rough stone: 
Rough blocks ____________ 1,500 19 $38 1,500 19 $38 1,500 19 $41 
Irregular-shaped stone ______ 14,445 176 426 9,347 118-354 18,551 163 429 © 
Rubble ___§_____________ 5,486 67 109 4,671 57 100 5,690 69 149 
Flagging _._____________ 88 1 4 181 2 9 101 1 6 

Dressed stone: House stone veneer _ 150 2 4 175 2 4 _— —- _- 
Other uses? ~9 = 3,146 37 322 =. 3,082 36 309 2,975 384 303 OP 

Total? _______________ 24,815 301 903 18,906 228 814 23,817 287 928 

Includes dressed construction stone, cut stone, structural shapes, dressed flagging, and sawed stone (1977). 
Data may not add to totals shown because of independent rounding.
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| Table 32.—Other. crushed stone sold or used by preducers in the United States, by use 
(Thousand short tons and thousand dollars) _ | : 

5 ) 1977 1978 1979 
Quantity Value Quantity Value Quantity ‘Value 

Concrete aggregate ___._________~_________ 174 1,567 375 855 318 911 
Bituminous aggregate... _§_§______._~______ ~ 983 3,023 545 1,711 519 1,657 | 
Macadam aggregate ____._§_______________ 256 559 443 1,399 372 1,221 
Dense-graded roadbase stone _______________ 5,680 13,749 4,907 11,987 5,478 14,915 
Surface treatment aggregate _______________ 284 686 394 869 751 2,093 
Other construction aggregate and roadstone_____ _ 3,598 7,822 4,062 9,023 3,669 — 8,886 
Riprap and jetty stone ___._§_______________ 676 1,199 823 1,754 1,006 2,233 
Railroad ballast ___._..__..-______ uu ____ 148 -. 335 46 106 45 111 
Filter stone. ___§_______..~______ i 21 50 13 38 12 35 
Terrazzo and exposed aggregate _____________ 120 . 58 dt 92 64 288 
Abrasives. _____ 2 1 1 _- _— _- _- 
Other fillers _..-_-§_-§_______~___ Ww WwW WwW WwW 2 10 
Fill, > - 5 pe ee LLL 374 610 243 378 9 15 
Roofing granules __________~__ ~~ ~~~ -___Le WwW WwW WwW WwW 32 148 
Other usest_______.______o 38 150 29 124 . 202  ~=—ss«aG 56 

Total? ~~ 12,843 29,806 11,891 28,317 12,479 33,128 

W Withheld to avoid disclosing company proprietary data; included with “Other uses.” 
1Includes cement manufacture (1977). . 
2Data may not add to totals shown because of independent rounding. 

Table 33.—Unit values of stone sold or used by producers in the United States 

1977 _ 1978 } } i779 
oe Dimension Dimension Dimension CO 

. Stone stone stone stone 

Oe . | Per Crushed Per — Crushed Per Crushed 
Per ton cubic stone, Per ton cubic stone, Per ton cubic stone, 

foot per ton foot per ton foot _ per ton 

Limestone_ _____ $42.54 $3.24 $2.38 $53.98 $4.05 $2.56 $55.03 $4.20 $2.88 
Granite _______ 99.83. 10.10 2.55 104.38 9.62 2.78 110.41 10.07, 3.15 
Traprock ______ - 25.58 2.17 2.68 17.69 1.50 2.85 25.09 2.10 3.22 
Sandstone__ ____ . 87.02 2.86 3.02 38.55 3.14 3.06 39.85 3.46 3.42 
Marble_ _______ 125.68 10.91 15.55 119.77 10.59 17.74 177.30 15.85 17.17 
Slate _________ 143.96 13.09 8.58 155.10 14,10 9.24 146.89 13.36 8.94 
Shell _.__§_____ -_- -- 2.48 — _- 2.68 _— _- .. 8.17 
Marl —_________ _— _- 1.49 _— _- 1.69 _- __ 1.71 
Miscellaneous __ _ 36.39 - $3.00 2.32 43.06 3.57 2.38 38.98 8.24 2.65 

Average_____ 73.38 | 6.31 F2.AT 81.11 6.86 2.64 87.29 7.43 2.98 
NS TC TEC TS AACS TS SASS SS 

Revised.
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Table 35.—Exports of crushed stone, by destination and type 

(Thousand short tons) 

Limestone > Other? Total 
Country —————— —eE—eeeeeeeeSeSeSSSeSeSeseseses 

1977 1978. 1979 1977 1978 1979 1977 1978 1979 

North America: ‘ : 
Bahamas______________~_ __ __ (?) 1 28 88 1 28 88 
Canada________________ 3,221 3,583 3,629 661 239 132 §=©3,882 83,882 3,761 
Mexico _________________ 10 2 (7) 24 53 8 34 55 8 
Other? ________-___- 1 9 7 (?) 1 5 . 1 10 12 

Total.__.§____________ 3,282 8,594 3,636 — 686 321 233 «=. 83,918 =6.8,915 = 3, 869 

South America: . . . 
Venezuela ______________ 1 3 301. 1 2 2 2 5 303 
Other _________________ (7) 43 ‘1 (7) (7) 2 (7) 3 3 

Total. _._._-$___________ 1 6 302 1 2 4. 2 8 306 

Europe: : a ; 
France _____~~~__~~_____ —_ __ —_ & 3 20 (?) 3 20 
United Kingdom __._______ (?) (*) 7%  @& 8 11 1 8 11 
Germany, Federal Republic of _ — __ __ __ (?) 45 8 (?) 45 8 
Other ____________----- (?) () 1 @ 414 816 1 15 17 | 

Total. .-§_._-_________- 1 ) 1- 1. 70 50. 2 71 - 61 

Asia? ——§ = (?) @) () 1 6 8 1 6 8 
Oceania ______=_~~________ (?) (?). (?) 4. (?) 1 4 (7) - ] 

. Grand total___________ 3,235 3,600 3,989 694° 409 296 =3,929 =. 4,009 = 4,235 

1Includes quartzite and slate. — a i. 
2Less than 500 tons. 7 | a , 
3Primarily Costa Rica and the Dominican Republic, in order of tonnage. 
“Primarily Ecuador and Guyana, in order of tonnage. 
5Primarily Belgium and the Netherlands, in order oftonnage. _ 
6Primarily Sweden, the Netherlands, Belgium, and Denmark, in order of tonnage. . 
7Primarily Japan, the Republic of Korea, the Phillipines, andIndia. —_. . . - |
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oe Table 36.—U.S. imports of dimension stone, by type 

) 1977 1978 1979 
. Type Customs Customs | - Customs 

Quantity value Quantity value Quantity value 
(thousands) ' (thousands) (thousands) 

Granite: | 
Rough blocks —_ thousand cubic feet__ 215 $2,122 215 - . $2,549 201 $2,787 
Dressed including monumental _do____ — 231 4,610 256. ~~ «5,672 396 9,713 

| Other, n.s.p.f-_-___------------ (4) 163 (4) . 222 (7) 325 

<7 | Xx 6,895 XX 8,443 XX «12,825 

Marble, breccia, and onyx: | | . 
In block, rough, or squared — cubic feet__ 20,443 (161 34,138 179 14,798 241 
Sawed or dressed, over 2 inches thick . 

do____ 2,195 43 4,151 32 1,003 19 
Slabs and tiles___thousand square feet_ — 7,656 10,324 8,604 14,095 8,382 17,518 
Allother manufactures ____________ (3) 8,963 (3) 11,927 © 4 — 14,019 

Total. ee XK 19491 XX 26,232 XX => -81,797 

Travertine stone:  —s | . | 
Rough, unmanufactured____ cubic feet_ — 5,941 25 5,183 34 15,838 89 
Dressed, suitable for monumental and . 7 

. other uses ____.______short tons_ _ 15,505 3,016. 23,828 5,119 42,182 8,544 
_ Other, ns.p.f_o_________._----~- (1) 307 (2) 478 ) 632 

; Total. Xx 3,348 . xx 5,631 XX 9,265 

Limestone: : - : 7 So 
Rough blocks ________-_ cubic feet__ 15,242 21 18,785 28 105,226 71 

_ Dressed manufactured__-_-short tons___ 3,072 49 621 42 289 - 109. 
Other, n.s.p.foo22 LL (4) 97 (4) «65 (?) 51 

Total. XX - 167 Xx 1385 XxX | 231 

Slate: _ . 
Roofing ______._____-~_ square feet__ Lo _- _— __ 36,200 22 © 
Other, n.s.p.f_ 2 ~-------- | (7) _ 4,239 (4) 5,653 a ) . 6,570 

| | Total. 2-2 XX 4289 XX 5,653 XX 6,592 

Stone and articles of stone, n.s.p.f.: 
Statuary and sculptures ___short tons__ (4) 313 2 313 (7) 518 
Stone, unmanufactured ______do____ — 6,186 126 6,847 144 12,230 - 204 
Building stone, rough ___— cubic feet_ — 22,264 32 = 22,675 28 19,399 30 
Building stone, dressed __ short tons__— 258 51 478 81 530 68 
Other including alabaster__________ A). 8,247 (4) 5,057 - 3) 4,299 

Total. 2 2 LLC XX 3,769 XxX 5,623 XX 5,119 

Grand total. _____________._ XX 37,909 XX 51,717 XX 65,829 

XX Not applicable. . | 
1Quantity not reported. 

| Table 37.—U.S. imports of crushed stone and fines, by type 

1977 | 1978 1979 

Type Customs Customs Customs 
Quantity value Quantity value Quantity value 

(thousands) (thousands) (thousands) 

Crushed stone and chips: 
Limestone ____ thousand short tons__ 2,041 $4,094 2,138 $4,800 2,302 $5,434 
Marble, breccia, onyx ___-_short tons__ 1,761 61 2,873 105 15,282 210 
Quartzite ___-_ thousand short tons__ 67 527 91 908 109 822 
Slate _____________ short tons_— (2) 2 233 11 281 4 
Other ______ _ thousand short tons__ 1,133 2,344 1,464 3,088 1,482 3,484 : 

Total. ______________do____ 3,243 7,028 3,696 8,912 3,858 9,954 . 

Calcium carbonate fines: 
Chalk, natural crude________do____ 516 925 546 615 461 600 
Chalk, whiting. __§_________do____ 33 2,159 33 2,615 34 3,282 
Precipitated _____________do____ 8 1,264 11 2,107 9 2,145 

Total_______________do____ 557 4,348 590 5,337 504 6,027 

Grandtotal___________do._-_ 3800 1376 4,286 14,249 4362 © 15,981 

1Quantity not reported.



— Sulf d Pyrit a 
, | | By John E. Shelton! | 

Production, shipments, apparent con- Production of sulfur in all forms in 1979 
sumption, exports, imports, and price of reached a new high as output of Frasch 
sulfur-all-increased in 1979. Stocks of ele- sulfur reversed the 4-year downward trend. 
mental sulfur decreased 21%. The average For the fourth year, however, domestic 
net shipment value f.o.b. mine/plant for production was less than apparent domestic 
Frasch and recovered elemental sulfur in- consumption. Production of elemental sul- | 
creased from $44.38 per metric ton in 1977 fur was concentrated in Texas and Louisia- 
to $45.17 per ton in 1978 and to $55.75 per na. Together, these two States accounted for 
ton in 1979. The 1979 yearend quoted price 64% of the total output in 1979. 
for Frasch sulfur was $87.60 per metric ton, To meet increased domestic demand and 
Gulf Ports and $94.24 per metric ton, exter- supply shortages caused by interruption of 
minal Tampa. All data are in metric units. __ transport of sulfur from other world export- 

| : | Table 1.—Salient sulfur statistics 
(Thousand metric tons, sulfur content, and thousand dollars unless otherwise noted) 

| - 1975 1976 1977 1978 1979 

United States: : 
Production: . . . 

Frasch__ ~~~ _-~__-~-_~~--~-~-~~~~-~-~-_---+-+ 7,327 6,365 5,915 5,648 6,357 - 
Recovered elemental ___________~____~_______ ~ 3,017 3,188 3,624 4,062 4,070 
Other forms_____________~-_~~-~~-~-_-~_-~-~_~ 1,096 1,326 1,188 1,465 1,674 

- Total eee 11,440 10,879 10,727 11,175 12,101 

Shipments: . 
Frasch_. - -§ -§ -- - ~~ 6,175 5,954 6,030 5,736 7,507 
Recovered elemental ____________~___-___-_ 2,949 3,196 3,627 4,088 4,108 
Other forms. ____________--~-_-~_----~--- 1,096 1,326 1,188 1,465 1,674 

Total _..__-____ 10,220 10,476 10,845 11,289 13,289 
Imports, elemental and pyrites________~_~------~- 1,927 1,755 2,009 2,177 2,494 
Exports, crude and refined  _____________-~-__--~_ 1,816 1,217 1,088 827 1,963 
Consumption, apparent all forms*______________-~_- 10,773 10,941 11,657 12,600 13,739 
Stocks, Dec. 31: Producer, Frasch and 

recovered elemental ____________~-_~---~~-~~--~ 5,208 5,652 5,557 5,345 4,239 

Value: 
Shipments, f.o.b. mine or plant: 

Frasch _____§_______________________ $804,843 $299,999 $294,733 $279,918 $449,433 
Recovered elemental. ___$____._.~__~-_.--_ 104,886 118,322 133,849 163,799 198,137 
Other forms _______-_._-~__~~~_--~----~ 50,053 59,050 57,304 68,295 89,643 © 

Total____~__~______~______~__-~~_~--_ 459,782 477,871 485,886 512,012 737,213 
Imports, elemental®___§__________-___-_---_ $70,848 $59,494 $65,154 $75,671 $94,147 
Exports, crude and refined * *______________ ~~ $71,801 $63,584 $52,111 $34,667 $142,966 

Price, elemental, dollars per metric ton, 
f.o.b. mine or plant _______________~---~-_-~-- $44.91 $45.72 $44.38 $45.17 $55.75 

World production: All forms (including pyrites) ________~ _~- 50,678 50,888 52,093 53,399 54,834 

1&xcludes exports from the Virgin Islands to foreign countries. 
2Measured by shipments, plus imports, minus exports. 
3Declared customs valuation. 
“Excludes value of exports from the Virgin Islands to foreign countries. 
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Figure 1.—Trends in the sulfur industry in the United States. 

ers, shipments of sulfur in all forms by U.S. notice that it appears that elemental sulfur 
producers to domestic and export markets from Canada and Mexico was no longer 
were 13.3 million tons, 18% over those in being sold at less than fair value within the . 1978. The total value of shipments f.o.b. meaning of the Antidumping Act of 1921.2 A 
mine/plant was $512.0 million in 1978 and rule establishing standards of performance 
$737 million in 1979. The apparent domestic will limit emissions of sulfur dioxide and 
consumption of sulfur in all forms reached a reduced sulfur compounds from new, modi- 
new high of 13.7 million tons in 1979. The fied, and reconstructed petroleum refinery 
United States was a net importer again in Claus sulfur recovery plants.? The Universi- 
1979, despite the large increase in exports of ty of Arizona, under contract with the 
sulfur. Bureau of Mines, is evaluating sources of 

Legislation and Government Pro- sulfur and the impact of byproduct sulfur 
grams.—The United States Customs Ser- recovered in meeting environmental re- vice, Department of the Treasury, issued a quirements to 2000.
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| DOMESTIC PRODUCTION 

Frasch Sulfur.—In 1979, there were eight Recovered Sulfur.—Production of recov- Frasch mines, all in Louisiana and Texas. ered elemental sulfur, a nondiscretionary Mines in Louisiana were Freeport Minerals byproduct from natural gas and petroleum Co. at Garden Island Bay and Grand Isle. refinery operations, electric utilities, anda Producers’ mines in Texas were Farmland coking plant, reached an alltime high in Industries, Inc., at Fort Stockton; Duval 1979 of 4.1 million tons. This type of sulfur Corp. at Culberson; Jefferson Lake Sulfur was produced by 56 companies at 152 plants Co. at Long Point Dome; and Texasgulf, in 28 States, 2 plants in Puerto Rico, and 1 Inc., at Boling Dome, Moss Bluff Dome, and_ in the ‘Virgin Islands. Most of the plants at Comanche Creek. Production was stop- were of relatively small size, with only six , ped at Texasgulf Inc.’s Bully Camp mine in | reporting an annual production exceeding July 1978 and at Freeport Minerals Co.’s 100,000 tons. The 10 largest plants account- Grand Ecaille mine in December 1978. The ed for 44% of the output. By source, 57% Six mines operated by Duval Corp., Freeport was produced by 39 companies at 82 refin- Minerals Co., and Texasgulf, Inc., accounted ries or satellite plants treating refinery for most of the Frasch sulfur production. A gases, 1 coking operation, and 2 utility relatively small portion of the output was plants, and 48% was produced by 27 compa- from the other two producers operating one nies at 67 natural gas treatment plants. The : mine each. : | five largest recovered elemental sulfur pro- Of producers’ shipments of Frasch sulfur, ducers were Atlantic Richfield Co. ; Chevron 26% were for export. The value of Frasch U.S.A., Inc.; Exxon Co., U.S.A. ; Shell Oil sulfur shipments in 1979 reached a new Co.; and Standard Oil Co. (Indiana). Togeth- | high of $449 million. Reported stocks after er, their 44 plants accounted for 61% of Inventory adjustments were drawn down by recovered elemental sulfur production in more than 1 million tons to 4,058,000 metric 1979. Se : 
tons. 

Table 2.—Production of sulfur and sulfur-containing raw materials by producers in the | | | United States | ee 
Dn (Thousand metric tons) | . 

1976 1977 1978 1979 
: os - Gross Sulfur Gross. Sulfur Gross Sulfur Gross Sulfur a weight content. weight content weight content weight content eer Weight content weight content 

Frasch sulfur___§_§_=§ = = | 6,365 6,365 5,915 5,915 5,648 5,648 6,357 6,357 Recovered elemental sulfur _ _ 3,188 3,188 3,624 3,624 4,062 4,062 4,070 4,070 Byproduct sulfuric acid (basis . 100%) produced at copper, 
zinc, and lead plants ___ _ _ 2,927 957 2,936 960 3,373 1,103 3,570 1,167 Pyrites_._-___- 762 291 442 169 778 301 1,049 400 Other forms!__________ 118 73 85 59 93 61 182 107 

Total _._-__-_____ —- 10,879 _- 10,727 __ 11,175 _— 12,101 

1Hydrogen sulfide and liquid sulfur dioxide. 

Table 3.—Sulfur produced and shipped from Frasch mines in the United States 
(Thousand metric tons and thousand dollars) 

. . Year . Production Shipments 
. _ Texas Louisiana Total Quantity Value! uo isan Total Quantity Value" 1975 ~~~ ee, 4,208 3,119 7,327 6,175 304,843 1976 ~~ 

3,838 2,027 6,365 5,954 299,999 1977 ----------- 3,454 2,461 5,915 6,030 294,733 1978 
3,720 1,928 5,648 5,736 279,918 1979 
3,897 2,460 6,357 7,507 449,433 

1F.0.b. mine.
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Table 4.—Recovered sulfur produced and shipped in the United States 

(Thousand metric tons and thousand dollars) 

. Production _ Shipments 

Year 
Natural 1 a 

0 gas y-sivera Total Quantity Value? 

1915 ________----------
 --- - => 1,364 1,658 3,017 2,949 104,886 

1976 _________---~-------+------
---77700077 1,298 1,890 3,188 3,196 118,322 

. 1977 ____._----------
------ 1,426 2,198 3,624 3,627 133,849 

1978 ..______ ~~~ - > 1,753 32,309 4,062 4,088 163,799 

1979 _..______--------------------------
- 1,760 32,310 4,070 4,108 198,137 

1Includes a small quantity from a coking operation. 
. 

2F ob. plant. . 

3Includes a small quantity from utility plants. 
. 

Table 5.—Recovered sulfur produced and shipped in the United States, by State 

(Thousand metric tons and thousand dollars) 

| 1978 1979 

| State . Production Shipments Production Shipments 

. ' (quantity) Quantity _- Value (quantity) Quantity Value 

Alabama eee 405 404 18,420 373 375 20,318 

California____—---------------- 
443 440 10,237 475 493 12,261 

Florida.____ -_---------------- 
341 341 WwW 335 335 WwW 

Illinois. ___.___ -- -- -------------" 202 200 7,867 196 196 8,269 

Indiana ___—-_-—---------------" 
71 71 2,543 62 61 2,542 

Kansas. ___. __ __---------------- 
17 17 553 22 23 1,008 

Louisiana ______-__-------------- 
185 1838. 8,013 186 186 11,093. 

Michigan and Minnesota _——--------- 
79. 79 2,369 84 85 2,865 

Mississippi _—----------------~-- 
493 517 24,917 539 563 35,618 

New Jersey ___----------------- 
120 - 119 5,446 108 109 5,668 

New Mexico ____--------------- | 64 64 2,220 67 66 3,051 . 

Ohio ______------------------ 
23 23 920 23 23 905 

Oklahoma__—------------------ 
9 9 355 1i ll 461 

Pennsylvania_————--------------- 
TA 74 3,133 70 71 3,222 

TexaS _____-_---------------- 
1,107 1,099 46,436 1,081 1,084 54,851 

Wisconsin__ ——----------------- 
2 1 30 1 1 34. 

Wyoming _ _------------------- 
48 53 Ww 47 48 WwW 

Other States!______------------- 
379 394 30,340 388 379 35,971 

Total?________------------ 
4,062 4,088 163,799 4,070 4.108 . 198,137 

W Withheld to avoid disclosing company proprietary data; included with “Other States.” 

iCombined to avoid disclosing company proprietary data; includes Arkansas, Colorado 1978, Delaware, Kentucky, 

Missouri, Montana, New York, North Dakota, Utah, Virginia, Washington, Virgin Islands, and Puerto Rico. 

2Data may not add to totals shown because of independent rounding. 

The leading States in production of re- sulfuric acid were ASARCO Inc., Magma 

covered elemental sulfur were Texas, Copper Co., Kennecott Copper Corp., Phelps 

Mississippi, California, Alabama, and Flori- Dodge Corp., and St. Joe Minerals Corp., 

da. Together these States contributed 69% whose 16 plants produced 12% of the by- 

of the total 1979 output. The total value of product sulfuric acid in 1979. 

shipments of recovered elemental sulfur in 

1979 was an alltime high of $198 million. 

Byproduct Sulfuric Acid.—Production of Table 6.—Byproduct sulfuric acid’ (sulfur 

byproduct sulfuric acid at copper, lead, and content) produced in the United States 

zinc smelters and roasters reached new (Thousand metric tons and thousand dollars) 

highs in 1978 and again in 1979. In 1979, ——————_1La-—~-—-—-—“COtW” 

byproduct sulfuric acid was produced by 13 Year Copper andzinc Total = Value 

companies at 26 plants in 13 States. Thir- pian plants® 

teen acid plants operated in conjuction with 4975 529 950 719 42,956 

copper smelters and 13 plants were accesso- 1976 ___-- 677 280 957 46,181 

ries to lead and zinc roasting and smelting 1m ----- 6 1 960 ‘6288 

operations. The five largest acid plants 1979 ____- 821 346 1167 51,815 
nets TTT 

accounted for 49% of the output, and pro- acludes acid from fore’ verial 

° * 
ncludes acid from foreign ma Trials. 

duction in five States was 77% of the total. 2Fxcludes acid made from pyrites concentrates. 

The five largest producers of byproduct 3Excludes acid made from native sulfur.
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Figure 2.—Trends in the production of sulfur in the United States. _ . 

Pyrites, Hydrogen Sulfide, and Sulfur for 93% of the contained sulfur produced in 
. Dioxide.—In 1978 and 1979 pyrites was the form of these products. 

produced by three companies at three mines 

in three States and hydrogen sulfide by Table 7.—Pyrites, hydrogen sulfide, and | 
three companies at four plants in three sulfur dioxide sold or used 
States. In 1978 sulfur dioxide was produced in the United States 
by two companies at two plants in two (Thousand metric tons sulfur content 

States. In 1979 sulfur dioxide was produced 
by three companies at five plants in five Year Pyrites Hydrogen Sulfur Total Value 
States. In 1979 the three largest producers §=—————————__—_____________________ 
of these products were Cities Service Co., 75 - 241 76 0 317 09? 
(pyrites and sulfur dioxide), Shell Oil Co. jg77 > ig 59) «11088 
(hydrogen sulfide), and Stauffer Chemical 1978 _ 301 61 io 362 18,447 
Co. (sulfur dioxide). These companies com- 1979 — T8828 
bined, at one mine and six plants, accounted 1Included with “Hydrogen sulfide,” 1975-78.
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- | | CONSUMPTION AND USES | 

In 1979, apparent domestic consumption Reported shipments of 100% sulfuric acid 
| of sulfur in all forms was 13.7 million tons, were 36.2 million metric tons in 1978 and a 

| 9% greater than in 1978. Eighty-two per- high of 38.2 million tons in 1979. Shipments 
cent of this consumption was from domestic of acid for phosphatic fertilizers, the largest 

: sources. The supply sources of sulfur were end use and 61% of the total in 1979, totaled 
domestic Frasch sulfur 41%, domestic re- 23.2 million tons. Shipments for petroleum 

covered elemental sulfur 29%, and combin-__ refining and other petroleum and coal pro- 
ed domestic byproduct sulfuric acid, pyrites, duction, the second largest end use of sulfu- 
hydrogen sulfide, and sulfur dioxide 12%. ric acid, were 2.4 million tons of acid in both 
The remaining 18% of the sulfur was from years. — , | 
imports of Frasch and recovered elemental Usage of acid for copper ore leaching 
sulfur. oo | _. increased from 1.8 million tons in 1977 to 

The Bureau of Mines collected data on 1.9 million tons in 1978, and 2.1 million tons 

the end uses of sulfur and sulfuric acid by in 1979. Shipments for other categories are 
Standard Industrial Classification (SIC) of shown in table 10. Several end uses for 
industrial activities. Shipments by end use sulfuric acid such as food products, electri- 
of elemental sulfur were reported by 63 cal equipment, and cotton seed linting were 
companies and shipments by end use of tabulated in ‘Unidentified’ because the 
sulfuric acid were reported by 71 compa- data were proprietary. | | 
nies. Of these companies, 14 reported ship- Of the total of 1.9 million metric tons in 
ments of both sulfur and sulfuric acid. =. 1978 and 2.3 million tons in 1979, returned 

Producers of sulfur who responded to the for reclaiming, petroleum refineries and 
canvass reported shipments of 12.1 million petroleum and coal products accounted for 
metric tons of sulfur in 1978 and 13.3 70% in 1978 and 62% in 1979. The petrole- 
million tons in 1979. Of these reported um refining industry was a net user of 
shipments 900,000 tons in 1978 and 1.9 about 1.0 million tons of sulfuric acid. © 
million tons in 1979 were for export. The | According to reports received, spent acid 
largest use, sulfuric acid production, repre- returned for reclaiming from the industrial 
sented 83% and 84% of shipments for:do- organic chemicals industry totaled 259,000 
mestic consumption in 1978 and 1979, re- tons or 14% in 1978 and 616,000 tons or 27% 

a spectively. Some identified end uses were in 1979. The remaining reclaimed acid was 
tabulated in the unidentified uses because from production of phosphatic fertilizers, 
data were proprietary. Data collected on other chemical products, inorganic pig- | 
other forms from some companies who did ments, soaps and detergents, explosives, 
not identify shipments by end use were also _ other agricultural chemicals, other inorgan- 
tabulated as unidentified. ic chemicals, pesticides, and water treating. 

Table 8.—Apparent consumption of sulfur in the United States? 

(Thousand metric tons) 

| 1975 1976 1977 1978 1979 

Frasch: 
Shipments _________________ 6,175 5,954 6,030 5,736 7,507 
Imports ___- -_ § 25 2 Le 982 - 743 781 993 1,229 

| Exports =§_- 1,316 1,217 1,088 827 1,963 

Total _§ ee 5,841 5,480 5,723 5,902 6,773 

Recovered: . 
Shipments _______ 2,949 3,196 3,627 4,088 4,108 Imports_____ 945 1,012 1,228 1,185 1,265 
Exports from the Virgin Islands ---a--n-------- 88109 89 

Total _§ =e 3,836 4,135 4,746 5,284 5,292 
Pyrites, shipments ___§_.§_-§_-/§_§ _-§ $5 5 5 Le 241 291 169 301 400 
Byproduct sulfuric acid _~______~_~_~_~___ 779 957 960 1,103 1,167 
Other forms?__§ >_> 5 76 78 59 61 107 

Total all forms ~____._____.___--~----~~- 10,773 10,941 11,657 312,600 13,739 

1Crude sulfur or sulfur content. 
Includes consumption of hydrogen sulfide and liquid sulfur dioxide. 
3Data may not add to totals shown because of independent rounding.
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| Figure 3.—Trends in the consumption of sulfur in the United States. - : 

Table 11 shows the domestic uses of sulfur sulfur (as sulfuric acid) was for phosphatic 
including the sulfur contained in sulfuric fertilizers, which accounted for 50% in 1978 
acid. The largest identified end use for and 53% in 1979 of the total use of sulfur.
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RECOVERED ELEMENTA IMPORTED PYRITE RECLAIMED BYPRODUCT — 
FRASCH SULFUR : ELEMENTAL HYDROGEN SULFIDE > SULFUR SULFUR SULFUR DIOXIDE SULFURIC ACID SULFURIC ACID 

| 1929 362 615 1,103 

. . ) * 

” (287) SIC 283 (2,351)| AM? COAL FRanucTs: * 

. : . * 
COPPER RES |_626s |_137s_|soaps AND DETERGENTS 16s) OeeaER eM OUCTS 

- SiC 102 © (1,915)] (418) SIC 284 (48) sic 30 

PULP AND PAPER 96s | URANIUM AND | 1935 | 195s | INDUSTRIAL ORGANIC gs | LEATHER TANNING 
PRODUCTS VANADIUM ORES - CHEMICALS* ~ AND FINISHING 
SIC 26 . SIC 1094 (314) | (595) Sic 286 (15) SIC 3111 

AGRICULTURAL 287 "1 10s | 412 NITROGENOUS 305 

. CHEMICALS : | ore on - s FERTILIZERS - S| STEEL PICKLING 

SIC 287 (32) | (1.262) SIC 2873 (932) SIG 331 : 

PAINTS AND ALLED PROoUCTS. | : , 

214s |. 157s | 6,854 PHOSPHATIC 29s 

SIC 28.15.7286 aoe .  §$IC 2874 ; 

PETROLEUM REFINE 108s - OTHER PAPER 30; | 34s | * 5s OTHER PRIMARY 
AND PETROLLUM AND PESTICIDES T ; 

COAL PRRDUCTS PRODUCTS (92) | (103) SIC 2879 | (14) ee 

OTHER INDUSTRIAL | 167s WWOREAMIC PIGMENTS * | 9935 | 126s | OTHER AGRICULTURAL 58s. . | | 
INORGANIC CHEMICALS PODS “CHEMICALS * STORAGE BATTERIES/ACID| 

SIC 281 | sit meszew | (622) | (385) sc 27 | (177) sic 360 | 

PLASTIC PRODUCTS CHEMICALS wien] 158) Sic 2892 | a278)] UNIDENTIFIED 

985s SYNTHETIC RUBBER AND 190s | 164s | WATER TREATMENT As : 
OTHER PLASTIC MATERIALS d * EXPORTS 

| vem (982) | (803) (7) ae 

| 898s | CELLULOSIC FIBERS | 131s | 383s [ OTHER CHEMICAL #s-SULFUR CONTENT THOUSAND METRIC TONS 
EXPORTS INCLUDING RAYON (400) (lin) | - PRODUCT s* (#)-100% SULFURIC ACID THOUSAND METRIC TONS 

st Sit 28 * SOURCES OF SPENT ACID FOR RECLAIMING 

| Figure 4.—Sulfur-sulfuric acid supply /end-use relationship, 1978. 

| Table 9.—Elemental sulfur sold or used in the United States, by end use 

(Thousand metric tons) 
IT eee 

SIC Use 1978 1979 
ha EO 

20 Food and kindred products_ _________-_---___-~--~----------- W Ww 

26, 261 Pulp and paper products _____________~-------------------- 96 124 

282, 2822, Synthetic rubber, cellulosic fibers 
2823 and other plastic products______________------------------ WwW WwW 

287 Agricultural chemicals ____________~-.------------~-------- 287 272 

28, 285, Paints and allied products, industrial organic chemicals, 
286 and other chemical products ____________-_-~--~------------- 214 166 

29,291 Petroleum refining and petroleum and coal products ________~-------- 108 103 

281 Other industrial inorganic chemicals __________~-__-----~-~----- 167 192 

30 Rubber and miscellaneous plastic products ____________----~------- 17 18 

Sulfuric acid: 
Domestic sulfur ____________~_~__----~-~_-~----~-~-~--~-+-+---+- 7,064 7,793 

Imported sulfur _______--___~------~----~-------------- 1,929 1,754 

Total sulfuric acid __ _________.—________--~_-_-~-~~~------ 8,993 9,547 

Unidentified __.______.___-~___-~---___--~-----~-~-~-~--~~----- 985 952 

Total domestic ________.~____________~~___~--_---~-~----- 10,867 11,374 

Exports ___________--_-_----------------------------- 898 1,882 

Total ________________~__ ~~ _~ ~~ ee 11,765 13,256 

nO 
W Withheld to avoid disclosing company proprietary data; included with “Unidentified.”
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IMPORTED PYRITE  REPLAIMED FRASCH SULFUR Ce eee TAL ELEMENTAL HYDROGEN SULFIDE | | gira ACID SUF cap . SULFUR SULFUR DIOXIDE 
- 1754 507 _| 753 167 

| [2793 ~ SULFURIC ACID - 804 vsUneee 

. oo , 
PETROLEUM REFINING * 96s DRUGS 187 _s_} AND OTHER: PETROLEUM 

(293) SIC 28300 (2,407) | AND COAL PRODUCTS * 

——¥ . _— oe COPPER ORES | 693 s | 121 s_|SOAPS AND DETERGENTS Lies | UESER PRODUE TS - Sic 102 (2.119) | (370) SIC 284 sc 30 

PULP AND PAPER | 104 URANIUM AND — | 198 . |-3g5 | INDUSTRIAL ORGANIC] PRODUCTS VANADIUM ORES FE CHEMICALS * | | | SIC 26 SIC 1094 , ~ $I¢ 286 ar 

AAA Monee 22s |. _ OTHER ORE 8s 11795 a eatinatnes 288 s |. STEEL PICKLING Sic. 287 SIC 10 (25) | (546) SIC 2873 (880) SIC 331 

“own mene = | ge 5 | PULP MILLS } =: |.223.s | 7.5815] pireiial 34 s_] NONFERROUS METALS (CHEMICAL PRODUCTS SIC 261 (683) [(23.192)} (105) SIC 333 SIC 28,265,286 
SIC 2874 ; | | : | 

ano retnoucum ane — [103s Opucre” 28s} 48s | —pesticings *| Gs | OTHER PRIMARY P COAL PRaDUCTS 
SIC 26 (7 | (148) SIC 2879 | (20) SIC 33 

OTHER INDUSTRIAL: | 195 "PAINTS wo aed’ [205 s|_ 62 s | OTHER AGRICULTURAL | S1_s_|STORAGE BATTERIES/ACID INORGANIC CHEMICALS Prooucts «I (628) | 1189) CHEMICALS (157) | gic 3681 | : 
SiC 281 ‘ SIC 285.2816 SIC 287 . . . / 

| RUBBER AND MISC. | 1g , OTHER INORGANIC | 379 | 195 | expodives* 453 ¢ PLASTIC PRODUCTS CHEMICALS * =. ==} UNIDENTIFIED sic 30 Slt 281 (1159) (57) SIC. 2892 (1,385) 

952 s SYNTHETIC RUBBER AND 212 sf 202 5 |: WATER TREATMENT 29 5 7 , UNIDENTIFIED OTHER PLASTIC MATERIALS 1° COMPOUNDS * EXPORTS : SIC: 282 2822 (647) | (617) itr 2 (88) mS 
1882 s CELLULOSIC FIBERS | g2 5 | 1665 | OTHER CHEMICAL |  #s-SULFUR CONTENT THOUSAND METRIC TONS EXPORTS: INCLUDING RAYON. [~(369)~ 1509) ira (#}-100% SULFURIC ACID THOUSAND METRIC TONS . SiC 2823 | — — * SOURCES OF SPENT ACID FOR RECLAIMING 

| Figure 5.—Sulfur-sulfuric acid supply/end-use relationship, 1979, —_—-
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Table 10.—Sulfuric acid sold or used in the United States, by end use 

(Thousand metric tons of 100% H2SO.) 

mo . 
Quantity a 

SIC. . . - Use : ——— 
a oo oo | 1978 1979 

102 Copper ores -- /. ---- -- ---------- 
1,915 2,119 

1094 Uranium and vanadium ore _ ___----------------7- 7770 
314 391 

10 Other ore ______- _-_-------
----- - -- - - 

32 25 

261 Pulpmills ______--------------------
- 707707 480 683 

26 Other paper products __ —- _- - ----~--5-5 3-79 
92 77 

285, 2816 Inorganic pigments and paints and allied products ____—_------------- 622 628 

281 Other inorganic chemicals _ _ - —------- ----~5-g--- 7707 
1,147 1,159 

- 282, 2822 Synthetic rubber and other plastic materials and synthetics____—--------- 582 647 

2823 Cellulosic fibers including rayon __—----------
--------77 777777 400 252 

283 Drugs _____-------=--
-=------ 3 287 293 

284 Soaps and detergents _____-__ ------~---------------777
777 418 370 

286 Industrial organic chemicals___ __ - ----------~----77 777777777 595 1,178 

2873 Nitrogenous fertilizers ee eee ee en ert 1,262 546 

2874 Phosphatic fertilizers __ _ _ _- -- -------------- 37-7300 
~ 20,968 23,192 

2879 Pesticides _____- -----+---------- 
9-7 - 103 148 

287 Other agricultural chemicals __------=--------
--7 3-3-7775 575777 385 189 

2892 Explosives. ___ - - - -- -------------- 
56 5T 

2899 Water treating compounds_ __- - -------------~---- 777000 
503 617 

28 Other chemical products __ _--- ------=--~--5-7---7- 7-777
 1,171 509 

29, 291 Petroleum refining and other petroleum and coal products __—---------- 2,351 2,407 

30 Rubber and miscellaneous plastic products ~~ — wo eee -- 48 49 

3111 Leather tanning and finishing _ - __--------------------77-777> 
15 (3) 

331 Steel pickling. __ __--------------------- 7-7
 932 880 

333 Nonferrous metals____ _- -_------------------ 3-5-
7 90 105 

33 Other primary metals____- -_- --- ------------------77777777 
14 20 

3691 . Storage batteries/acid 0 ee eee eee 
177 157 © 

Unidentified ______-----------
----------3- 3-0-0 1,228. 1,385 

os . Total domestic... __-_-_---------------
--- 73-7 36,187 38,083. 

DO Exports ______----
------ --- == 

~ 12 _ 88 

. Total._____---------------#-- 7
-9-9 36,199. © 38,171 — 

1ncluded in “Unidentified.” | 7 
: 

Table 11.—Sulfur and sulfuric acid sold or used in the United States, by end use | 

. (Thousand metric tons sulfur content) —- . 

Sulfuric acid 
Elemental : . 

(sulfur equiva- Total 

SIC - Use sulfur’ lent) : 

1978 . 1979. 1978 1979 1978 1979 . 

102 Copper ores __- —_-------------- oe _- 626 693 626 693 

1094 Uranium and vanadium ores ———----- _- _- 1038 is«di2188—C 103 128 

10 Other ores_____--—----~--------- 
_- _- 10 8 10 8 

20 Food and kindred products_ — —------- Ww W = _- WwW WwW 

261, 26 Pulpmills and paper products _ ——-—-~- 96 . 124 187 248 2838 © «872 

2816, 285 Inorganic pigments, paints and allied . 

28, 286 products, industrial organic chemicals, , 

and other chemical products _——---- 214 166 203 205 417 371 

281 Other inorganic chemicals __——--—---- 167 192 375 379 542 571 

2822, Synthetic rubber, cellulosic fibers, 

2823, 282 other plastic materials and synthetics_ _ WwW Ww 321 294 321 294 

283 Drugs ____------------------ __ _- 94 96 94 96 

284 Soaps and detergents _--_--------- . __ _- 137 121 137 121 

286 Industrial organic chemicals_ ——_—---—-- _— _- 195 385 195 385 

2873 Nitrogenous fertilizers ___----+-----. _- _- 412 179 412 179 

2874 Phosphatic fertilizers __ ----—------ _- _- 6,854 7,581 6,854 7,581 

2879 Pesticides __ ______ -------------- _ _- 34 48 34 48 

287 Other agricultural chemicals _-__----- . 287 272 126 62 413 334 

2892 Explosives. __——--------------- 
_- -- 18 19 18 19 

2899 Water treating compounds_ _——------ _- _- 164 202 164 202 

28 Other chemical products __ —-------- _- _— 383 166 383 166 

291, 29 Petroleum refining and other 

petroleum and coal products ——--—-~- 108 ~ 103 768 787 876 890 

30 Rubber and miscellaneous plastic products 17 18 16 16 33 34 

3111 Leather tanning and finishing_ - — -—---— _- _- 5 Ww 5 Ww 

331 Steel pickling. ___-------------- _- _- 305 288 305 288 

333 Nonferrous metals__— ——\----------. 
_- _- 29 34 29 34 

33 Other primary metals_——---------- _- _- 5 6 5 6 

3691 Storage batteries_ __ _------------ _ _- 58 51 58 51 

Exported sulfuric acid_ — -------~---- _- _- 4 29 4 29 

Subtotal __ ______------------- 889 875 11,482 12,025 12,321 12,900 

Unidentified _____-_------------ 985 952 401 453 1,386 1,405 

TotaL.______-_-------------- 1,874 1,827 . 11,883 12,478 13,707 14,305 

W Withheld to avoid disclosing company propietary data; included with “Unidentified.” 

1Does not include elemental sulfur used for production of sulfuric acid.
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ne gtKS Oo 
Yearend 1979 producers’ inventory of amounted to approximately 4.4 months sup- Frasch sulfur decreased 21% as Frasch_ ply based on 1979 domestic and export producers shipped from inventory to supply demands for domestically produced Frasch | world markets. Combined yearend stocks and recovered elemental sulfur. 

7 | Table 12.—Producers’ yearend stocks a | _ a = se | (Thousand metrictons) 2 
oo 

. | Year Frasch Recovered Total — | 
Co 1975 4,935 273 == «5,208 : cos - | 1976__________ 5/389 _ 270 5,652 . | . 1977__________ . 5988 © 269 5557 — | | | 1978__ 5,128 - 299 5,345 : . : 1979___ 4,058 181 4289 | : 

| | PRICES 
The quoted price for liquid sulfur Gulf positions in the limited regional markets for. Ports was $87.60 per metric ton and exter- these products. In 1979, the average price minal Tampa, Fla., was $94.24 per metric per ton of sulfur contained in byproduct ton at yearend 1979. _ sulfuric acid decreased from $48 in 1977 to On the basis of shipments and total value $45 in 1978 to $44 in 1979. The average unit reported to the Bureau of Mines, the aver- value for sulfur contained in pyrites, hydro- age value of shipments of Frasch sulfur gen sulfide, and sulfur dioxide, combined, f.o.b. mine for both domestic consumption increased to $75 per ton compared with $51 and exports during 1979 rose sharply to in 1978. - $59.87 per metric ton from $48.80 pertonin . OO oe 

we tupment values or rover ee. : Table 13.—Reported sales values of mena" Sullur varied widely in aiterent _ shipments of elemental sulfur, regions; lowest in the West, somewhat high- f.o.b. mine or plant. er in the midcontinent, and near the valties | oo oo, | for Frasch sulfur in the East and South. | (Dollars per metric ton) | Overall, the reported unit shipment value Year _ Frasch_ Recovered _—‘ Total - for recovered elemental sulfur, f.o.b. plant, | Co . In Lees 248.28 per metric ton, compared gig --77------ BRL BRST ta with $40.07 per ton in 1978. | _ WT __-______ 48.38 - 36.91 44.38 Marketing sulfur produced in other than 1975 ee sor tees : Bean the elemental form reflected competitive. ee 

FOREIGN TRADE oo 

The United States was a net importer of Belgium-Luxembourg and the N etherlands sulfur in 1979, for the fifth year. Exports in were 45% of the total in 1979 as larger | 1978 were down 28% from 1977 to about 0.9 quantities were shipped to other countries — million tons, but increased to 2 million tons to fulfill demand. Not included in the above in 1979. Imports in the form of elemental were exports from the Virgin Islands which sulfur increased 8% to 2.2 million tons in were 39,308 tons valued at $1.5 million in 1978 and an additional 15% to 2.5 million 1978 and 80,772 tons valued at $6.2 million tons in 1979. in 1979. " | Exports from the United States were Imports of Frasch sulfur from Mexico almost entirely in the form of Frasch sulfur. were 9939000 tons in 1978 and 1,229,000 tons The total value of exports in 1978 declined in 1979. Imports of recovered elemental 33% below that of 1977 and increased 312% sulfur, mostly from Canada totaled 1.2 mil- in 1979. The total value of average export lion tons in 1978 and 1.3 million tons in value was $41.94 per ton in 1978 and $72.85 1979. The unit value of imports of sulfur in 1979. In 1978 Belgium-Luxembourg and from Canada increased $4.51 from $15.81 in the Netherlands received 70% of the ex- 1978 to $19.32 in 1979, whereas the value of ports, mainly for transshipment to other imports from Mexico decreased from $57.30 European Community Countries. Exports to in 1978 to $56.67 in 1979.
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| Table 14.—U.S. exports of crude and refined sulfur, by country 

; (Thousand metric tons and thousand dollars) 

| aa | 1978 1979 
Destination —_—— oo SCNT alae 

Quantity Value Quantity Value 

Argentina _.___----------------------------------- 80 31 «2,748 

Australia_________------------------------
------7-- 1 36 112 8,213 

Belgium-Luxembourg __-- ------------------------7>7-7-77 
432 16,454 590 37,422 

Brazil _______-_-------------------------------
->- 49 2,453 120 9,836 

Canada _______----_-~----------------
------------- 40 _—‘:1,523 7 471 

Chile... ee ee One 29 13 1,131 

Colombia___.____-------~-----------
----#----5---- 1 64 () 82 

Czechoslovakia ____..-_--_---—----------
----------90 rr 16 890 — oe 

Egypt _.__._ __----_------------------
---- 00700007 oe _— 32 2,872 

France ___. -____-_-------------=-------
2-5-550 rrr 13 513 53 3,084 

Greece ___________--------+--=---------
-----5 007707 (*) 2 78 6,013 

India ene nee ee eee 20 1,166 225 18,908 

Italy______.._--___~-_~-~----~-------------------- eS) 7 68 6,495 

Lebanon ____________---~-+-+-----
----------5 3-7-7577 _- _— 26 2,177 

Mexico ______.___-_~-------~--------- 3-3-7 - rrr 6 171 5 316 

Morocco ________--------------
---------- 9-3-0007 _.. _ 132 9,596 

Netherlands__$___ 1. _____-~-_--------------=-------7-7-77
7 1438 6,335 - 286 16,164 

New Zealand _______-__---~-----~---------------
----- @) 24 (4) 134 

Peru________.__-_------ == rn 12 63 . (4) 69 

Romania _____________--------+------
------------- __ _— 41 2,722 

South Africa, Republic of _.__-_-_-----------=-----------
- (*) 14 61 5,002 

Spain _______-_-_------=------
----- 5-57 QO | 9 (*) 6 

Trinidad Dee eee ee en ene _- _— 15 1,165 

Tunisia_______--------------------- 3-7-7
 42 2,022 22 1,732 

Uruguay _____-_----------------+-----s
5- 07 ttr 9 486 26 1,972 

Other __________------------------------------
-7- 13 862 Al) 4,636 

Metal? ___ == == -- === 927 ~=—«-84,667 «21,9638 (142,966 

‘Lessthan 1/2unit. 9 | : - | ) 
' 2®xcludes exports from the Virgin Islands to foreign countries 1978: 39,308 metric tons ($1,470,938); 1979: 80,772 metric 

tons ($6,182,667); see table 15. | | 

. Table 15.—Sulfur exported from the Virgin Islands to foreign countries. 

(Thousand metric tons and thousand dollars) | 

, i978 1979 

. Quantity Value Quantity Value 

Brazil... eee eee ee ee ee eee 8 921 -. 
| ‘Italy... _._ 2-12 ----- ~~ == == __ __ 14 720 

Jamaica _______~____-_--~--------------------
------7- 2. si. _- _— 

Morocco _____.__-------------------- ort 13 490 14 1,005 

South Africa, Republic of .._--_------------------------- 16 579 30 2,188 

Tunisia_________-------------------
-------------- -- -- 11 1,072 

Turkey So eee eee - - - + _- _— 12 1,197 

Total ___.__---------------------------------- 39,471 81 . 16,188 

1Data may not add to totals shown because of independent rounding. 

Table 16.—U.S. imports of elemental sulfur, by country 

(Thousand metric tons and thousand dollars) 
ry 7 

1978 1979 

Country ee 
Quantity Value Quantity Value 

Canada_____________-----------------
--------7-7-7 1,185 18,733 1,265 24,440 

Germany, Federal Republic of ___ - ---~------------------- (4) 29 (2) 42 

Mexico ___________----~----------------
- 3-7-3 rrr 993 56,896 1,229 69,648 

Other? ____________-----------------
---------0-77 (7) 13 (4) 17 

Total _____-_----------------5-------------- $2177 75,671 2,494 94,147 

1Less than 1/2 unit. | 

21978— France; 1979— France and the People’s Democratic Republic of Yemen (Aden). 

3Data may not add to totals shown because of independent rounding.
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WORLD REVIEW 7 | | | 

Despite interruptions in production and trucking sulfur around the break. Despite 
shipments of sulfur caused by harsh winter the problems, exports through Vancouver 
weather and accidents affecting shipping, Wharves-Port Moody were greater than in 
world demand for sulfur was essentially 1978. 
met by augmenting shipments of newly France.—Production of recovered ele- 
produced sulfur with the drawdown of pro- mental sulfur was estimated at 2.1 million 
ducer and consumer stocks. tons in 1979. Exports were about 1.2 million 
Canada.—Production of sulfur in all tons. 

forms totaled 7.2 million tons in 1978 and Iraq.—In 1979 sulfur output at the Misr- 7 
| 6.9 million tons in 1979. Recovered elemen- aq mine was about 660,000 tons and produc- 

tal sulfur representing about 90% of the tion of recovered elemental sulfur from the 
total output in 1979 was produced at 49sour Kirkuk natural gas plant was about 40,000 
natural gas plants; 45 in Alberta, 3 in tons. : | 
British Columbia, and 1 in Saskatchewan. Japan.—Recovery of sulfur at petroleum , 
Production of contained sulfur-from smelter refineries in 1979 was about 1.1 million 
gases was 605,000 tons in 1979.* metric tons. | | 

_ Production of sulfur in Alberta was about. Mexico.—In 1979, Frasch sulfur produc- 
6.4 million tons in 1978 and 6.2 million tons _ tion by Azufrera Panamericana SA at Jalti- 
in 1979. Of the total in 1979, 213,000 tons pan and Cie. Exploradora de Istmo at Tex- 
was from tar sands, 13,000 tons was from _istepic were about 2.0 million metric tons. 
refinery output, and the remainder was Capacity to recover elemental sulfur by 
from natural gas operations. Shipments in- Pemex was increased to 300,000 tons. 

_ creased from 5.0 million tons in 1977 to 5.6 Poland.—Sulfur production in 1978 was a | 
| million tons in 1978 and a record high of 6.1 record 5.4 million tons and exports were 

million tons in 1979. Of shipments in 1979, about 4.3 million tons, 60% to market econ- 
4.1 million tons were exports to off shore omy countries. 
markets other than the United States. Pro- | Changes in the sulfur industry of Poland 
ducers’ plant stocks in Alberta were 20.3 since 1968 were reviewed. Sulfur production 
million metric‘tons at the end of 1978 and rose from 1.3 million tons in 1968 to 5.4 
20.1 million tons at the end of 1979. The million metric tons in 1978.¢ 
average market value of sulfur f.o.b. plant U.S.S.R.—Consumption of sulfur, in 1978, 
was $18.65 per metric ton in December 1978 was 9.3 million tons; 4.2 million tons of 
and $29.15 per ton in December 1979.5 elemental sulfur, 2.8 million tons from py- 

In 1979, scheduled exports of sulfur were rites, and 2.3 million tons in other forms, 
disrupted early in the year due to delayed mainly smelter gas. The U.S.S.R. was a net 
deliveries from plants and labor disputes at importer of about 500,000 tons. The outlook 
Vancouver. In October, the Second Narrows was for increased sulfur production from 
Bridge was damaged interrupting ship the Orenburg gas processing plant, with 
movements and causing rerouting of sulfur capacity of 1 million tons, the Yavorov 
trains from Vancouver Wharves to Port complex with 1.5 million tons capacity and 
Moody. An accident destroyed a railroad the Astrakhan gas plant with expected 
trestle in northern British Columbia. The capacity of 2 million tons of sulfur an- 
interrupted railway link was bypassed by nually.7 : |
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_. Table 17.—Sulfur: World production in all forms, by country and source — a 

. a . (Thousand metric tons) ee So . 

oo Country? and Source? _— Fe 197619771978 1979° 

Algeria, byproduct, petroleum and natural gas oe ~o / 10 10 15 15 

Argentina: 
Native (from caliche)_ ______ -_------------------------ 20 27 34. 35 

- Byproduct, all sources ___ _ _- - --------~--------------- 19 20 20. 20 

Total._____2. __---------~--------------------- 39 4T 54s iS 

Australia:3 0 Co co 

Pyrite* _____.______--------------~-~--------------- 
108 108 67 - 70 

Byproduct: 
. Be 

Metallurgy® ________--_----------------------- 130 121. © 140 © 140 

Petroleum _________-------------------------- __ a. i il 11 

Total _.._____-_-------------------------- 725 240 218 221 

Austria: 
oe, Ce 

-Byproduct: 
. 

Metallurgy ___.____--------------------------- 
8 8 ; 9  ..: 10 

Petroleum and natural gas ___---—---~---------------- 18 25 y) 2) 

Gypsum _______-----------------------------7-7-- 
23 27 27 | 25 

| Total __.----------------------------------- 49 60 58 60 

Bahamas: Byproduct, petroleum. —__-_--~-----~------------ 
| 5 e5 OH 5 . 

Bahrain: Byproduct, petroleum ————----------------------- . 10 7 25 25 

Belgium: Byproduct, all sources*__ _ ___ -------------------- _ 218 257 267 270 

Bolivia:” Native® _______----------------------------- 15 6 15. 15 

Brazil:? ° Byproduct, petroleum —_—_---~--~---------------- 30 44 54. OBB 
aE 

Bulgaria: . . , SC 

Pyrite® ________-------------------------------- 
280 305 310 . 315 

 Byproduct, all sources® ______---+-------------------- 60 65 70 15 

Total® _______. _---2-------------------------____340 370 380 ~——«890 

Canada: | | . Ce 

‘Pyrite. _._--------------------------------7--- 
15 12. ~~ 5 - 1016 

‘Byproduct: 
ee 

| Metallurgy ______-__-_--------------------------- 
705 766 676 ~=—--—-« 1°605 

Natural gas___.___---------------------------- 6,241 6,475 6,248 195,935 

Petroleum __________-_-------~---------------- 200 160 200 200 

Tar sands ____.______-+------------------------- 100 100 118 10213 

Total... eee RL 5B AT, 969 

: 

: . 

Chile:” / 
Native: 

Refined __._____________-_~------------------- 
16 5 614 10 

From caliche____________-_-------------------- 
2 27 18 20 

Byproduct, metallurgy___—___------------------------ 
30 29 30 30 

Total _.._______----------L--------------- 48 61 62  ~—«60 | 

China: . 
Oo 

Mainland: 
Native® _______________---------------------- 150 T170 200 200 

Pyrite® _________---------------------------- 900 F1,000 1,100 1,200 

Byproduct, all sources®_ _________------------------ 300 300 350 — 400 

Total® ______________----------------------._*1,850__-*1,470 1,650 1,800 

Taiwan: 
Native_____________------------------------- 

5 8 5 5 

Pyrite ________--_---------------------------- 
4 3 3 3 

Byproduct, all sources®________-------------------- 
2 2 2 2 

Total® ______________----~--~--------------- 11 13 10 10 

— 

Colombia: 
Native __________--_--------------------------- >) 22 18 20 

Byproduct, petroleum ________----------------------- 
2 2 3 «8 

Total. _____________------------------------ 26 24 21 23 
— 

Cuba: 
7 

Pyritee _______________------------------------- 20 20 20 20 

Byproduct, petroleum®_________---------------------- 
8 8 8 8 

Total® __________-----_----------------------- 28 28 28 28 

Cyprus:!! Pyrite ______------------------------------ 
95 81 63 65 

—TTToeo—————o 

See footnotes at end of table. 
.
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Table 17.—Sulfur: World production in all forms, by country and source —Continued 
(Thousand metric tons) 

re Country! andSource7= sits | 1976 1977 1978" 1979° 

Czechoslovakia | | 
"Native --- === 12 5 55 
Pyrite___-______-~ ~~~ 50 55 60 60 
Byproduct, all sources _____._§_..--_-_..______---__-----_ 10 9 10 10 

, Total. ee 72 69 15 75 
Denmark: Byproduct, petroleum __ =. ~_§_§_.________.___ ____ 10 11 14 15 

Ecuador: ° 
Native __-__-_-.----____-----~----_---~-----~~------ “1 *1 1 1 

_ Byproduct: a 
_.. Natural gas® ~~. 5-5 eee eee T5 5 5 5 

_.  Petroleum®____-______-___-------------------- *3 73 5 a) 

Total® ee 9 9 11 11 
Egypt:* ® Byproduct, petroleum and natural gas ________________- 5 5 3 5 

Finland: _ os ne 
" Pyrite. $5 5 234 «1830 ~=— 87 85 
Byproduct: 7 . | 

. Metallurgy _._______-_-_---_---_-_--~~~--_----_- F283 280 282 270 
Petroleum®___________....---_-~--- ee 25 25 80 30 

— Total ._________------~------------------- T542 435 349 385 

France: | — 

_ Byproduct: 2 oo a 
—_ Natural gas?? ~o = Le 1,737 1,911 1,970 2,000 

Petroleum?? __. 2-5 5 5 5 ee ee 88 89 90 90 
/ Unspecified? ~~_-§_-§ > 5 5 ee ee 143 160 160 160 

| Total _________-_-___-----_-------------- ,968 160 2,220 2,250 

German Democratic Republic: 
Pyrite® _-§ § 5 Le 10 10. 10 — — 10 
Byproduct, all sources® _~________.___ F329 340 350 = —s- 350 

—. Total® ee r339 350 -860—«860 

Germany, Federal Republic of: | a 
. . Pyrite. LLL 233 235 221 —— 260 

Byproduct: 
: Metallurgy*4#__ -§_-§_-_-_-__________________________- 390 385 - 380 380 

. Natural gas#? _ 2 = 460 631 650 650 
Petroleum ___________________-_~_ ee 119 186 199 190 
Unspecified** Woe ee ee 161 165 160 160 

| Total _--__ ee 1,363 1,602 ‘1,601 1,640 

Greece: | | . 
Pyrite__________-__---_--_------------ eee 1 58 62 75 
Byproduct, petroleum®_________-___~--~~------------- 3 3 3 3 

Total® ™34 61 65 78 

Hungary: 
~ Pyrite®_ 3 3 3 3 
_ , Byproduct, all sources __ $$$ -..-§ -5 5 5 5 8 8 9 9 

Total® ll 11 12 12 

India:* 
Pyrite_________~ ~__ ~~ 19 14 20 15 
Byproduct: 

Metallurgy® _____________________ ee 111 117 115 115 
Petroleum ______~______~_~_ ~~ 7 7 7 7 

Total® _9 137 138 142 137 
Indonesia:!! Native. __§_-$_-/_/»_~»$_~>~~_ > ete 3 2 2 2 

Iran: Tn 
Native®_____________-___ =e T188 T188 150 15 
Byproduct, petroleum and natural gas ___§_$_$________________ F399 400 300 200 

Total® _-_--§_-_- *587 F588 450 275 

See footnotes at end of table.
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Table 17.—Sulfur: World production in all forms, by country and source —Continued | 

(Thousand metric tons) . | 

Country! and Source? __ oo 1976 1977 1978" —-1979° 

Iraq: — ae 

Frasch ___._________~----~---------------------- *582 620 - 600 660 
Byproduct, petroleum and natural gas®*._.-_-§ -§_/§_J» ~$_~»§ »§ »§ -§ 5 5 40 40 40 40 

Total® =§__ ee 622 660 — 640° 700 
Treland: Pyrite _.._________.~_~~--_---_-----~--------+ 31 22 20. 20 
Israel: Byproduct, petroleum and natural gas _______________-__- 10 £10 “10 10 

Italy: 
Native _-__§_§__________________ eee 35 36 16 16 
Pyrite_____________-_---___-~~~__~-_-_--~-------- 366 371 ~—=-330 330 
Byproduct, all sources® 8 =e 211 259 250 250 

Total._______________-__~-------_--~-~-------- 612 666 596 596 

Japan: - 
Pyrite...§ -_ -___________ eee 471 389 327 ~ 330 
Byproduct: = oo 

Metallurgy?®_ $$» 5 59 5 ee 1,252 1,336 1,296 1,350 
Petroleum’? __-_________ 925 1,100 ~ 1,104 1,100 

“Total. 88482825727 = 2,780 

Korea, North: 
Pyrite® > 2 5 eee 245 250 255 255 
Byproduct, metallurgy® _________________~_-__-------- 20 12 10 10 

Total® _____________---------------~--------- 265 262 265 265 

Korea, Republic of: | 
. Pyrite_____~§ ~______________~--+_ ee se (28) . -_-— . —_— —__— 

Byproduct: 
Metallurgy® ___________ 22 . 25 25 25 
Petroleum® =.=» => 5 5 > 5 ee 25 2. 25 25 

Total® ag 50 50 50 
Kuwait: Byproduct, petroleum and natural gas_____________--_~~- ™61 19 100 100 
Libya: Byproduct, petroleum and natural gas __________________-_ 20 20 20 20 

Mexico: 
Frasch ____§_______ ee 2,054 1,723 1,818 1,960 
Byproduct: 

Metallurgy® ~~ - 5 5 eee 75 80 100 100 
Petroleum and natural gas _______§___~._~_~_~~_~--__~- 96 133 135 330 

Total® ~~ Le 2,225 1,936 2,053 2,390 
Morocco: Pyrite. __. _ ./§______________~~_-___~_________-_- 23 45 61 60 

Netherlands: Byproduct: | , | 
. Metallurgy® _.-______..-__-_-_-_-_ e 85 64 60 60 

Petroleum® ________________ ~~ _-__ ee 65 64 65 65 

Total® ~.§ --§ ~§§ 5 ee 7150 128 125 125 
Netherlands Antilles: Byproduct, petroleum ______________--__- 95 94 95 95 
New Zealand: Byproduct all sources_________________________ 1 1 1 1 

Norway: 
Pyrite.___§_-»§_-_________ ee 188 158 151 150 
Byproduct: 

Metallurgy® _____§___________ ee 33 38 38 40 
Petroleum®_________________i_ 7 7 6 6 

Total __-____.~_____~___ eee 228 203 195 196 

Pakistan: 
Native _____§_§___ eee 1 1 1 1 
Byproduct, all sources ___§_$__§_____________-~_-~-~~-~---__- 12 12 14 14 

Total. -§_-_-_-____~___ ee 13 13 15 15 

Peru: 
Native __-______________-__-___-~_-~_-~-+-~~-~-~--~-~-+-+-- 1 1 (38) 1 
Byproduct, all sources ____$_$______________~~__-~-~__-~-__-_ 16 20 18 20 

Total. _._______-_~___________-- ~~ 17 21 18 21 
Philippines: Pyrite _________________----__-~-~--~--~-_----- 77 50 51 55 

See footnotes at end of table.
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Table 17.—Sulfur: World production in all forms, by country and source —Continued 
(Thousand metrictons) . 

Country? and Source? 1976 1977 1978” 1979° 
LL CE LL SP 

Poland:?? 
Frasch®__§_=§ = = 6 ee 4,341 4,321 4,546 4,500 
Native®__ = = 550 450 505 ' 500 
Byproduct:. 

Metallurgy® 7°__ = 239 314 315 315 . 
Petroleum® 7° __2 = 25 35 35 35 

Gypsum®_ = == = 55 380 20 20 

Total® ___________________ ee ________ 52105150 5,421.5, 870 
Portugal: . 

Pyrite_____ ~~ ~~ 181 156 138 140. 
Byproduct, all sources _._§__-_____._________ "1 2 1. 2 

Total______§___ ~~~ 182 158 139 142 

Rhodesia, Southern: . . 
Pyrite® _. ~~~ eee 40 40 40 40 
Byproduct: Coal and/or metallurgy® _________________-____ 5 5 5 5 

‘Total® ___ ee 745 45 45 45 
| Romania: OO 

Pyrite® _=§ == 375 395 400 425 
Byproduct, all sources® ____§_-§_- >_> 98 110 120 130 

Total® 473 505 520 5B5 | 
Saudi Arabia: Byproduct petroleum and natural gas_______________ 3 3 3 125 
Singapore: Byproduct, petroleum —_______~_________________ 7 23 25 25 

South Africa, Republic of: 
’ Pyrite_--~-~ 294 332 340 340 

Byproduct: 
' Metallurgy ___-___§_ ~~~ ee 91 105 100 100 

Petroleum ________________ 27 er.) 25 25 

Total _____________ 412 465 465 465 
South-West Africa, Territory of (Namibia): Pyrite ~~-------------- 4 4 4 4 

Spain: | Co 
Pyrite________2_____ 1,052 1,102 1,071 ~ 1,160 
Byproduct: 

Metallurgy ________§____-§_~ ee 1238 129 117: ~~. «120 
Petroleum —~---+-~-- 2 4 5 10 10 
Coal (lignite) gasification® _._.________________ 1 2 3 3 

Total 1,180 1,288 = 1,201 ~—S «1,298 

Sweden: , 
Pyrite___§_§___~_~____ ee 205 204 233 240 
Byproduct: 

. Metallurgy ______________________ 140 135 130 130 
Unspecified#* _~.-_-_________ €28 €30 18 20 

Total _-_-__- =e lB 369 381 390 | 
Switzerland: Byproduct, all sources_________________________ 2 2 3 3 
Syria: Byproduct, petroleum and natural gas___________________ 5 e4 &6 6 
Thailand: Byproduct, all sources____$_______________________ (22) (7?) __ __ 
Trinidad and Tobago: Byproduct, petroleum® ___________________ 55 55 54 55 

Turkey: 
Native ______-_-_____._~___~__ ie 21 20 28 30 
Pyrite___-§_____~____ 38 18 90 90 
Byproduct, all sources ______§_§_>§_-_~_~_______ =e 69 80 80 80 

Total.__________ 128 118 198 200 

U.S.S.R.: 
Frasch®_______ = = ™500 ™500 800 800 
Native®_______________ T2,200 2,400 2,700 2,700 
Pyrite® _-__________ *3,300 73,500 3,500 3,500 

' _ Byproduct:® 
Coal _______~__~____- 2 40 F40 40 40 
Metallurgy ____________~___~__ eee T2,040 2,180 2,210 2,210 
Natural gas____-_____________-_-_----_- *870 920 1,100 1,100 
Petroleum _____________~_____ ee T190 T200 200 200 

Total® __-_______ ee ™9,140 9,740 10,550 10,550 

See footnotes at end of table.
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Table 17.—Sulfur: World production in all forms, by country and source —Continued 
(Thousand metric tons) 

: . Country! and Source? . 1976 1977 1978” 1979° 
a ry a OUT 

United Kingdom: , | . - | 

_ . Byproduct: - 

Metallurgy _________--_-----------~--~-~--------- 37 61 47 50 

Spent oxides _ ae == + 6 5 . 5 5 
Unspecified. __________------------------------ 74 65 10 70 

Total ___________._-_-____-----2----ee eet 131 122 125 

United States: | oe : oe | 
Frasch _____--_------_------------------------- 6,365 5,916 5,648 196,357 
Pyrite.___-________L__---------------L--------- 290 —s«:169 301 10400 
Byproduct: : . 

: Metallurgy _~_____-1_/_------------L--------- 957° 960 1,108. 191,167 
Natural gas_________-_________-1--------------- 1,298 1,426 1,753  1°1,760 
Petroleum _______i-__-_---------------------- 1,890 2,197 2,309 12.310 
Unspecified. __________---___------------------ 8 59 61 10107 

o Total _______2---- ee ------ 1087810727 1,175 #912,101 
Uruguay: Byproduct, petroleum ____~--.——___--------------- 2 2 QD 2 

Venezuela: Byproduct, petroleum and natural gas _ __-___-_-------~- 90 95 695 95 

Yugoslavia: : oe . | - Se 

- Pyrite...» _-- -- 5 ----- +--+ ------------ 7185 166 120 120 
_Byproduct: - . a / a 

Metallurgy® _______----------_-~-~-------------- | 200 | F200 _ 200 200 

2 -Petroleum®____.. ____-__-___-------------------_. 5 5 4 4 

| Total®... ee 890 BTL 80T- 327 
Zaire: Byproduct, metallurgy_ _____-------------=++--------_ 37 31 30=~=—t«esé‘<i«ié«é 2#D?: 

Zambia: | Se a _ Co | 
Pyrite_______________-_------------------------ | 9 8 6 6 
Byproduct, all sources ____________------------~-~------ 91 ... 8 109 . 110 

Total. ___________ ee ee 100 95 115 116 

Grand total... see 750,888 «52,098 58,899. 54,834 
, Of which: 

Frasch_.____________________ ee 718,842 - 18,080 18,412 14,277 
Native _________________________---------- T3 O44 3,369 3,712 3,636 
Pyrite __________________----------------- "9,426 9,413 9,469 9,862 

See footnotes at end of table. | -
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Table 17.—Sulfur: World production in all forms, by country and source —Continued 
(Thousand metric tons) 

Ss 
- _ Country? and Source? 1976 = 1977 1978P 1979° 

Byproduct: 
Coal and coal gasification ____________________ 41 42 43 — 483 
Metallurgy __________________o__ 7,013 7,381 7,368 7,462 _ Natural gas_____________-------_-___ eee 10611 11,368 11,726 11,450 
Petroleum __________________________ 3,839 4,400 4,607 4,607 . -... Tarsands___—_~ ~~ ~~ 100 100 118 213 
Petroleum and natural gas undifferentiated___________ TI5T 824 749 971 

o» . Spent oxides —_ = 2 ee 6 3) 5 5 Oe Unspecified sources. _§$_$_.»_-$.§__________________ 1,931 2,053 2,148 . 2,263 Gypsum ____~___=__ 78 57 47 45 

*Estimate. Preliminary. ‘Revised. 
In addition to the countries listed, a number of nations may produce limited quantities of either elemental sulfur or 

compounds (chiefly HS or SO) as a byproduct of petroleum, natural gas, and/or metallurgical operations, but output, if any, is not quantitatively reported, and no basis is available for the formulation of reliable estimates of output. Countries not listed in this table which may recover byproduct sulfur from oil refining include: Albania, Bangladesh, Brunei, Burma, Costa Rica, Guatemala, Honduras, Jamaica, Malaysia, N icaragua, Paraguay, and People’s Democratic Republic of Yemen. Albania and Burma may also produce byproduct sulfur from crude oil and natural gas extraction. No complete listing of other nations which may produce byproduct sulfur from metallurgical operations (including processing of coal . for metallurgical use) can be compiled, but the total of such output is considered as small. Nations listed in the table which may have production from sources other than those listed are identified by individual footnotes. - 
- 2The term “source” reflects both the means of collecting sulfur and the type of raw material. Sources listed include the following: (1) Frasch recovery; (2) native, comprising all, production of elemental sulfur by traditional mining methods (thereby excluding Frasch); (3) pyrite (whether or not the sulfur is recovered in the elemental form or as acid); (4) byproduct recovery, either as elemental sulfur or as sulfur compounds from coal gasification, metallurgical operations including associated coal processing, crude oil and natural gas extraction, petroleum refining, tar sand cleaning, and Processing of spent oxide from stack-gas scrubbers; and (5) recovery from the processing of mined gypsum. Recovery of sulfur in the form of sulfuric acid from artificial gypsum produced as a byproduct of phosphatic fertilizer production is . excluded because to include it would result in double counting. It should be noted that production of Frasch sulfur, other native sulfur, pyrite derived sulfur, mined gypsum derived sulfur, byproduct sulfur from extraction of crude oil and natural gas, and recovery from tar sands are all credited to the country of origin of the extracted raw material; in contrast, byproduct recovery from metallurgical operations, petroleum refineries, and spent oxides are credited to the nation where the recovery takes place, which in some instances is not the original source country of the crude product from which the sulfur is extracted. oo . . 

31n addition may produce limited quantities of byproduct sulfur from natural gas. 
“Excluding sulfur content of auriferous pyrites, for which data are not available. 

- 5Excluding sulfur recovered, if any, from processing copper concentrates. 
“Includes the following quantities recovered in elemental form in thousand metric tons: 197 6—60; 1977-79—not available. oo 
pin addition, may produce limited quantities of byproduct sulfur from crude oil and natural gas and/or from petroleum 

refining. . . —_ 
_. Exports; regarded as tantamount to production owing to minimal domestic consumption levels. 

*In addition, may produce limited quantities of byproduct sulfur from metallurgical operations and/or coal processing. 
10Reported figure. 
‘In addition, may produce limited quantities of byproduct sulfur from oil refining. 
12Flemental byproduct recovered sulfur only; sulfur recovered as SO2, H2S, and/or other compounds are included under unspecified. 
13Comprises all byproduct sulfur recovered in the form of compounds including that, if any, recovered from petroleum and natural gas operations, as well as total recovery from metallurgical operations. 
14Includes only the elemental sulfur equivalent of sulfuric acid produced as a byproduct from metallurgical furnaces; additional output may be included under undifferentiated. 
*5Includes recovery from gypsum, if any. | 
’6Presumably includes sulfur recovered from coal processed to coke at metallurgical facilities, and excludes sulfur, if 

any, recovered by metallurgical facilities in elemental form. 
"Includes sulfur recovered in the form of acid from coal, heavy oil and other unspecified sources, as well as sulfur, if 

any, recovered by metallurgical facilities in elemental form. 
8Less than 1/2 unit. 

1°Official Polish sources report total mined elemental sulfur output annually; this figure has been divided between Frasch and other native sulfur on the basis of information obtained from supplementary sources. Therefore, although . both numbers are estimates, the total is not an estimate. Estimates for production of byproduct and gypsum-derived sulfur are based on officially published data on sulfuric acid production and additional information from unofficial sources. 
20F'stimates reported under “Metallurgy” represent byproduct recovery in the form of compounds (principally sulfuric acid) from all sources (including coal and fertilizer plants); estimates reported under “Petroleum” represent only elemental sulfur recovery from petroleum, with any recovery in the form of compounds included under “Metallurgy.” 21Flemental sulfur only. 
22Revised to zero.
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7 TECHNOLOGY | 

Analyses were made of wet and dry sulfur ported; one consists of conventional asphalt 

forming processes to evaluate both the qual- binder and a sulfur-sand aggregate and the 

ity of the resulting sulfur product and the other uses an emulsion of sulfur in asphalt 

economic practicability of the processes.® as a binder in conjunction with regular 

Shipping and storage of molten sulfur is high-grade aggregate.” _ 

both practical and economic. The tempera- The manufacture, characteristics, use, 

ture of all equipment must be maintained and current technologies in sulfur to bind 

between 1154 and 1554 C. Molten sulfurcan aggregates and produce composites for a 

be shipped by truck, rail car, barge, ship, or variety of applications was discussed.”! 

pipeline? The Federal Bureau of Mines has devel- 

The Federal Bureau of Mines operated a oped sulfur concretes that are more resis- 

citrate-process pilot plant to study flue gas tant to deterioration in acid and salt corro- 

desulfurization from industrial waste ‘sive environments than portland cement 
gases.!° During citrate-process development, concretes.” Results of these developments 

research was also carried out to detect and © Were. described to industry representatives 
analyze reaction products in the support of at a Bureau of Mines-Sulphur Institute 

laboratory and pilot plant tests and to— Technology Transfer Symposium March 
insure safety in the - experimental 15-16, 197 9, at the Boulder City, Nev., Re- 

environment.’ A flue gas desulfurization search Laboratory. Evaluation of sulfur 

demonstration plant was designed. to use concretes as flooring and chemical tanks 

the citrate process in the removal of sulfur “* discussed. Other research was reported 

dioxide from George F. Wheaton coal burn- bk the use. of sunt concrew’ for concrete : 
. 2 _ ~ blocks, pipes, and curbing at several loca- 

a Oat one. oto d the Acai tions on the Arabian Peninsula and in 

. Canada.2= 
| 1979 fora 1-year demonstration. . 4 

Sulfur may play a key role in the high _ Preliminary results were described on a . 

level of volcanic activity on Io, the inner- process to coat urea Wit eae 4 to slow 

most of Jupiter’s four big Galilean satellites Sulfur additi t 8 7 . lant 

according to a theory developed from data ultur adcitions to sot serves as a pian 
gathered during Voyager I flyby of Jupiter nutrient and enables plants to better utilize 

: | : nitrogen, phosphate, and potash.”> Bio- 
in March 1979.18 : , : er 

The requirement to remove sulfur oxides chemical, ecological and physiological aves” 
from flue gas for meeting environmental tigations were made of sulfur bacteria for 

control le gis lation and rept lations has re- biological estimation of pollution.?* Proper- 

. ties, occurrences, uses, and biochemical as- 

| sulted in sions. Sev el of the to reduce pects of hydrogen sulfide were discussed as 

vere described an r yee ated nese Processes part of a series on medical and biological 
. effects of environmental pollutants.?” 

An alternative to treating waste gases 

with low concentrations of hydrogen sulfide ‘Supervisory physical scientist, Section of Nonmetallic 

is to oxidize the gas to yield sulfur dioxide Minerals toms Service, Department of the T 
° ® . ustoms rvice. artment oO e lLreasury. 

and to convert that to sulfuric acid." == Part'158—Antidumping. Federal Register, v. 44, No. 28, 
Evolution of sulfur melting and burning Feb.8, 1979, pp, 305 808 ping Federal Register, v. 44 

over the last 15 years was described.** No. 115, June 13, 1979, pp. 38996-33997. ao 
With the growing potential for shipments eae eco Agency. Standards of Perfor. 

° ° mance for Ww 10na urces, retroleum me 

of sulfur in the dry form, various processes Claus Sulfur Recovery Plants, Part Ii. Federal Register, v. 
have been developed to provide a form of 43, No. 51, Mar. 15, 1978, pp. 10866-10873. 
sulfur that would be dust free. The pro- op isa G. H. K. Sulphur. Can. Min. J., February 1979, 

cesses were reviewed and the advantages SEnergy Resources Conservation Board, Alberta. Month- 
and problems evaluated.” ly ee Alberta Energy Resource Industries. Decem- 

Use of water as a heat exchange medium Indus Monthly | Statistics, Alberta Energy Resource 
: «eg ae ndustries. mber , p. 12. 

in energy recovery has some limitations at ssuiphur (London). Polish Sulfur Industry Revisited. No. 
high temperatures. Using sulfur in a binary 144, September-October 1979, PP. 17-18. Sulfur Outlook { 

cycle at high temperatures increases energy the SSH. Pres. at the 1979 Agricultural Chemical Div. 
recovery.’® of ne American Marketing Association Annual Conf., 

Paving materials have been developed in “sp ncnt ME. D. Engineerie and Economic Analysi 

which sulfur replaces up to 50% of the of Sulphur Forming Processes. Sulphur (London), No. 135, 

asphalt normally present and which can be “Sx rienber M. Pendting Molten Sulfur. Chem. Eng., v. 

prepared and placed with existing mixing 85, No.2, Dec. 4, 1978, pp. 125-126. _ = " Y 

and paving equipment.'® Two approaches to posers Pict Plani Operation at the Bunker Hill Compe 
incorporating sulfur in asphalt were re- ny. BuMines RI 8374, 1979, 77 pp.
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Tal dP hyllit 
By Robert A. Clifton! 

| Increasing demand for talc and pyrophyl- from those of previous years, but 1979 | 
lite in the domestic market led to an in- tonnages were below those of 1977. The 
crease in the combined total domestic pro- value of exported talc rose for both 1978-79. 

duction of these commodities for 1979. Pro- Continental Minerals Corp. of Las Vegas, 
duction of talc set a new record high in Nev., began production of tale from its 
1978, and the 1979 production was approx- newly optioned property in Death Valley, 
imately the same. Pyrophyllite production Calif., in 1978. The acquisition of the former 
increased both years. The value of crude Grantham property included mills in Dunn 
talc and pyrophyllite produced increased Siding and Los Angeles, Calif. 
significantly during the 2-year period. . 

Table 1 shows the increases in total sales Legislation and Government  Pro- 
of crude and processed talc and pyrophyllite grams.—In 1978, the National Institute of | 
in quantity and value. Apparent domestic Occupational Safety and Health (NIOSH) 
consumption. increased during both years. contracted with Stanford Research Institute 
Exports were down in 1978 and up in 1979 (SRI) to draft a document for later publica- 

Table 1.—Salient talc and pyrophyllite statistics 
(Thousand short tons and thousand dollars) 

1975 1976 1977 1978 1979 he ee ch 
United States: 

Mine production, crude: 
Talc _-__ LLL 873 W 1,099 1,268 1,268 
Pyrophyllite _______§__ 5 92 W 106 116 185 

Total ______________~__ ee 965 1,092 1,205 1,384 1,453 

Value: 
Tale. _-___-_______-_--__-__--_-.__. $7,454 $9,542. $12,524 $14,956 = $19,365 
Pyrophyllite. $$$... ____ 2 1,475 360 561 811 998 

Total. _______~_____ LL 8,929 9,902 13,085 15,767 20,364 

Sold by producers, crude and processed: 
Tale ______ eee 845 794 996 1,155 1,119 
Pyrophyllite ___§_§________________ 86 107 118 116 195 

Total _._____________ ee 931 901 1,114 1,271 1,814 | 

Value: : | 
Tale_____~__ ~~ Le $16,496 $33,014 $50,647 $68,781 $80,529 
Pyrophyllite.___._____ === oe 1,379 934 1,708 2,804 4,413 

Total____________________________ 17875 88,948 «52,855. «71,585 84,942 
Exports! _-________ 158 212 322 267 316 

Value ____ LL $6,338 $9,034 $9,166 $12,359 $15,210 
Imports for consumption ___________~_~__________ 23 20 22 19 22 

Value ________~_____ $1,471 $1,861 $2,094 $1,946 $2,822 
Apparent consumption. ___________.___________ 796 709 814 1,023 1,020 

World: Production ____________-_~_____________ 5,408 75,806 6,200 6,475 6,850 ee 
"Revised. _W Withheld to avoid disclosing company proprietary data. 
1Excludes powders—talcum (in package), face, and compact. 
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tion entitled “Criteria Document for Expo- —= The allowable depletion rates established 
sure to Talc.” The original draft was severe- under the Tax Reform Act of 1969 remained 
ly criticized by the talc industry when it at 22% for domestic block steatite and 14% 
was circulated for review late in the year. for foreign through 1979. 
The document was not published in 1979. - Tariff rates on imported talc minerals 

: The national stockpile inventory of stea- follow: Crude and unground, 0.02 cents per 
tite, block or lump, was at a reported 1,092 pound; ground, washed, powdered and/or 

short tons at the end of 1979. This still far pulverized, 6% ad valorem; cut, sawed, or in 
exceeded the goal of 104 tons. The ground _ blanks, crayons, cubes, disks or other forms, 
steatite inventory, with a goal of zero, was 0.2 cents per pound; other not specifically 
at 1,089 tons. provided for,12% advalorem. = = —S 

- DOMESTIC PRODUCTION 

_ Tale—Production from U.S. talc mines in Texas; and Windsor Minerals, Inc., in : 

rose during 1978-79 and exceeded that in Vermont. | a 
the former record year, 1974. The value of Pyrophyllite.—The pyrophyllite-pro- 
mine production established another record ducing mines of the United States were in 
high each year. _ North Carolina and California. The in- 

Talc, including soapstone, was produced crease in production put the total at the 
at 37 mines in 12 States in 1978, and 36 in highest level ever. Six companies operated 
the same States in 1979. California’s 12 seven minesduringthe period.  — - 
mines were by far the largest number for — , | | 

any State in both years. Mines in four  abje 2.Talc and pyrophyllite produc 
States produced better than three-quarters inthe United States, by State “ 
of the tonnage and two-thirds of the value of (Thousand short tons and thousand dollars) 

| talc in 1978-79. The States producing the | | 
- highest tonnage in decreasing order were . 1978 1979 
Vermont, Montana, Texas, and New York. | State Quan- Voie QUAM Vane 
California led all States in the value of the tity tity 
talc produced. Of the talc-producing States,  Gujitomia talc and 
only Nevada had no milling facilities. pyrophyllite) ___ 106 3,795 176 6,960 — 
The seven largest domestic producers of RorBia (tale) - --- ges 56i2 303 5.040 

talc in 1978-79, listed alphabetically, were NorthCarolina!___ 116 811 128 667 
Cyprus Industrial Minerals Co., with mines eras (fal)=----- 288120 aur 1A 
in California, Montana, and Texas; Eastern Other States? (talc) _ 218 1802 224 2381 
Magnesia Talc Co. in Vermont; Pfizer Inc., oo, aemaw a upp anaay 
Minerals, Pigments & Metals Div., in Cali- —_°# ------- _1884_15,767_— 1,458 20,364 

| fornia and Montana; Southern Clay Prod- “Tale and pyrophyllite produced, pyrophyllite only re- 
ucts, Inc., in Texas; R. T. Vanderbilt Co., Perec: ; 
Inc., in New York; Western Minerals, Inc., Carling Oren and Vieeie ovat New York, North 

| CONSUMPTION AND USES 

The apparent domestic consumption of 8% in cosmetics, 4% in rubber, 2% in 
talc and pyrophyllite increased in 1978-79 roofing, 1% each in insecticides and refrac- 
and was the approximate equal of the 1973 tories, with the remainder going to other 
record. The sales value of talc and pyrophyl- uses. 
lite both set new record highs. The largest portion, 35% (30%), of the 

The 1978-79 end use distribution, with pyrophyllite was used in refractories, 24% 
1979 data in parentheses, showed 28% (17%) was used in insecticides, 15% (34%) in 
(27%) of the ground talc used in ceramics, ceramics, 10% (7%) in roofing, and 16% : 
21% (25%) in paint, 16% (12%) in plastics, (12%) in other uses. 
and 9% (11%) in paper, and for both years
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Table 3.—End uses for ground talc and pyrophyllite | 
. , (Thousand short tons) 

1978 1979 
Use Tale  Fyrophyl potat Tale = Fytophyl ota! 

Ceramics ____________________ 257 17 274 260 63 323 
Cosmetics? __ ~~~ 69 __ 69 ...——s‘4 __ 14 
Insecticides_____-_______________ 13 27 40 13 32 46 
Paint. 192 1 193 237 1 238 
Paper __...-_______..~_-----_- 87 —_ 87 105 _— 105 
Plastics _. 2 5 5 147 1 148 112 1 113 
Refractories __________________ 6 39 45 6 56 — 62 
Roofing _____________________ 18 11 28 - 19 13 32 
Rubber ________ ~~ __ 36 1 37 39 _ 40 
Other uses?__ 5 92 16 109 95 21 115 

Total’ $= 917 112 1,029 960 188 1,148 

1Data may not add to totals shown because of independent rounding. . 
2Incomplete data. Some cosmetic talc known to be included in “Other uses.” 
“Includes art sculpture, asphalt filler, crayons, floor tile, foundry facings, rice polishing, stucco, and other uses not 

spec . . 

a | | PRICES 

Depending on quality and degree and prices per ton for paint-grade talcs in car- 
method of processing, talc prices vary over a __load lots: 7 

| wide range. In general, prices rose during : 
the 1978-79 period. Engineering and Mining | 
Journal, December 1979, quoted prices for California: | 

| domestic talc, ground, in carload lots, f.o.b. Bags, mill: | 
mine or mill, containers included, per short White, Hegman No. 3-3-1/2 ___ $93.00 

. oo egman No. 4-5 __________ . 
ton, as follows: | Montana: Ultrafine grind, fob. mill___ 135.00 
V te | NON ont, b ill ermont: —= onfibrous, bags, mill: 

98% through 325 mesh, bulk —___— $64.00 98% through 325 mesh ______ $46.50- 50.50 
99.99% through 325 mesh, bags: 99.4% through 325 mesh _____ 55.50 

Dry processed_ ______.__-- 108.00 Trace retained on 325 mesh _ __ 105.00 
New. Water beneficiated ________ $176.00-189.00 _ Fine micron tales (origin not specified) _ 144.00 
ew YOrK: 

96% through 200 mesh_________— 43.00- 46.00 . . . 
98% to 99. 5% through 325 mesh __ 50.00- 68.00 The approximate equivalents, in dollars 

% throug mesh, 1 i | flaidonetsy eround 7 1400 Pet short ton, of the price ranges quoted in 

California: Industrial Minerals (London), December 
Standard _________________ 69.50 ; ; : pandard ~ 4777777777 777777 37.00. *Pon 1979, for steatite talc, c.i.f. main European 
Micronized________________ 62.00-104.00 ports, were as follows: 
Cosmetic steatite ________.-~_- 44.00- 65.00 

Georgia: a Australian, cosmetic (ex store) _____— $231-$242 
98% through 200 mesh________~ 24.20 Norwegian: 
99% through 325 mesh________-_ 35.00 Ground (ex store) ____________ .  121- 154 
100% through 325 mesh, Micronized (ex store) __________ 178- 249 

fluid-energy ground ________~ 85.00 French, fine-ground_____________ 231- 253 
Italian, cosmetic-grade___________ 320 

American Paint & Coatings Journal, Chinese, normal (ex store): 249. 253 : 
December 24, 1979, listed the following = UK300mesh_______________ 253- 264
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— FOREIGNTRADE sit 

Exports.—There was a 17% decrease in and Belgium.:A total of 63 countries im- | 
talc exports during 1978, followed by a 46% ported U'S. talc in 1978. — a 
increase in 1979. The loss in tonnage in 1978 The growth rate of the dollars received 
and gain in 1979 left the exports at the third — for exported talc over the past 10 years has 
and second, respectively, highest levels ev- averaged nearly 5%, and the projected val- 
er. However, the value of exported talc rose ue over the next 20 years would total well 
35% and averaged $46 per ton in 1978 and _ over $400 million. 

: another 23% in 1979, while averaging $48 Imports.—U.S. imports of talc decreased 
per ton. The great decrease in the quantity 13% in 1978, and increased 16% in 1979. 
of lower priced talc exported to Canada in The average value of imports was $101 per 
1978 was a major factor in the higher export ton in 1978 and $126 in 1979. The cosmetic 
unit value, as well as the decrease in total grades accounted for the high prices. Italy, 
exports. ; a oo _ with 50% for both years, was the leading 

Mexico was the major importer of U.S. source of imported talc, followed by France 
talc in 1978-79 followed by Canada, Japan, and Canada. ee 

| - _ Table 4.—Recipients of exported U.S. tale | | a 

| _””~*CWadue s*~C~‘“‘~*”*””:C*ndI@ SS”S*~=~CS~stsS~sS:S ann 
. Oo Percent of per Percent of per _ Percentof .. . per 

Country US. exports short US. exports short U.S.exports short 
ton! . ee ton! a ton? 

Suan Value City, Value Sey Value 

Belgium-Luxembourg __ __ 6 8 $36 8 8 $0 °&6 7 $58 
Canada___________ 41 31 2 21 30° s«@B 19 2 75 
Japan____________ 6 9 46 7 11 69 6 8 59 
Mexico ___________ - 39 20 15 50 s«d8 17 «BB 23 22 

Other -_-____-___- 8 32 112 14°. 88 104 17 88 91 

Total________ ee BL _ 46 --  B 

1Customs declaration. . . . a oo ae . 

| Table 5.—U.S. exports of talc 

(Thousand short tons and thousand dollars) 

Year onan | Value | - | . | 

. 1976 _---_------- sts | 
1977 _-__________________  _-322,——s«49,166 Oo | 
1978 _- 267 12,359 — vo | 
1979 2 316. 15,210 _| |
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Table 6.—U.S. imports for consumption of talc, by class and country 

) . Ground, washed 
wy ow -- °  -» Crude and ae ? Cut and -  «. Total | 

. unground Poe _. sawed unmanufactured 

oe Car ane county - Quantity Value Quantity Value Quantity. Value Quantity Value’. . 
(short (thou- . (short (thou- _— (short. (thou- . (short _(thou- 

- os a __ tons) sands) —_—itons) ~—s sands) _—sttons) _—_sands) tons) —_— sands) 

1976. 14814 $1,028 4540 -«$857—'i(sTIT_—SC«=“«“AB:S«C*«O OTL. Ssé1, 861 
1977: | a 
Canada. ---- eee Le si HD BM 2 6,765 393 

| Japan. ~~. 2222222 Bd 485. 346 - 443  - 350 
Korea; Republicof_--_-- = -. - _. | 729 .~ 8 264 149 993 = 284 | 

Other? == 2% 2 300° ~—s 60 92° = 4 420 103 

Total..___------. 12612 900 8,682 «656 796 588 «22,090. 2,094 

~-Canada ____________ 15 5 2196 . 147 | 4 2 2,215 . 154 
France_____________ 5,114 ~ 209 407 BBL __ 5,521 262 
Italy _. 9,039 879 653 59 __ __ 9,692 938 
Japan = __ __ 16 10 294 276 310 286 
Korea, Republic of ____ _ _ __ __ 937 113 506 164 1,443 277 
Other®__________.__ 32 “A F108. 22 3 138 29 

Total 14200 10974812 404807 445 19319 1,946 

1979; es 7 
Canada _____-____ 3 2. 2161 - 144 148 76 2,312 222 
France. 222 83,971 +208 ° 461 © 67-7 __ 4,482 270 
Italy __...___._____ 11,460 1,276 359 88 __ __ 11,819 1,364 

- Japan 22 OQ O° om) 889  —«-4582 406 544 
Korea, Republic of ___ _ _ 5T - 5 |: 6517 88 - - 327 . 102 901 195 
Other = IT 169 ~. +450 4. . 87. 54 | 2,504 . 227 

Total_.___-_____ 17,908 1,655 3,565 403, «901 764 22,874 2,822, 

1Does not include tale, n.s.p.f; 1976—$302,455; 1977—$593,240; 1978—$784,877; 1979—-$1,291,043. a 
Includes Belgium-Luxembourg, China (Mainland only), the Dominican Republic, Hong Kong, India, Israel, and N epal. 
3Includes Botswana, Chile, China (Mainland and Taiwan), Egypt, the Federal Republic of ‘Germany, Hong Kong, India, 

Ireland, Israel, Kenya, Lesotho, Mexico, Singapore, the Republic of South Africa, Spain, Uganda, the United Kingdom, 
and the USS.R. - } | | | a | 
Less than 1/2 unit... 
‘Includes Australia, Austria, Belgium-Luxembourg, China (Mainland and Taiwan), the Federal Republic of Germany, 

India, Mexico, Morocco, Spain, and the United Kingdom. 

| - WORLD REVIEW _ | 

Australia—In 1979, Western Mining Manville Corp. talc mine and processing 
Corp. acquired a new partner in its Three — facilities near Timmins, Ontario. Steetley 
Springs Talc Pty. Ltd. (TST) property, mak- began flotation separation of the talc at the 

ing Kalgoorlie Southern Gold Mines NL a mine with final grinding in Timmins early 
half owner of the talc operation. The corpo- in 1979 at a 25,000-ton-per-year capacity 
ration reported production of 75,000 tons of and appointed the R. T. Vanderbilt Co., Inc., 
talc in 1978 and announced acquisition of 2% re oxciusive US. sales agent. AB tal 
an adjacent property having in excess of infand.— ine new Vy Lohja A. B. tale 

AN +: ) company joined the other Finnish talc pro- 
100,000 tons of sal able talc. Although pyro- ducer Yhtyneet Paperitehtaat Oy in a new 
phyllite production was fairly stable, Aus- sales ‘company Finnminerals. in 1978. to 

hd ° 3 > > 

tralian tale production more than doubled market their talcs domestically and inter- 
(at a 0.35% growth rate) between 1974 and nationally. The hope is that, with a total 
main Stestley industries, i acquired the production of 480,000 tons per year, Finland 
yrophyllite Corp. Ltd. in 1978. __ will become Europe’s largest talc exporter. 
Brazil.—Cie. de Mokta of the French CC International, England’s and the 

group Imetal plans to exploit some talc world’s largest producer and exporter of 
deposits in Minas Gerais. china clays, has established a sales compa- 

Canada.—Steetley Talc Co., a wholly ny in Finland, ECC International Oy, to 
owned subsidiary of the Steetley Co. of the minimize the talc inroads into the clays 
United Kingdom purchased the Johns- paper markets.
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: Table 7.—Talc and pyrophyllite: World production, by country 

(Short tons) . 
ee Lt 

Country? 1976 1977 . 1978” 1979° 

North America: 
. Canada (shipments) __ — _ _______----_--~--~------- 75,876 79,807 . 67,970 297,000 

Mexico. ._~___________~-_-___~ +--+ 212 180 2,909 3,000 
United States________--_----------~-~----------- 1,092,433 1,204,835 1,324,686 71,452,733 

South America: 
Argentina (talc and pyrophyllite)_ __._________-------- 59,698 59,804 52,504 60,000 

Brazil (talc and pyrophyllite)®____. _. ________-------- ¥235,727 279,857 265,100 281,000 
Chile. 9 ~> -- ---_-_+__~---~---+__~-—----------- F142 471 476 480 
Colombia _______._____~-~_----_~~~-~-~~----+---- ©1,100 1,268 1,455 1,400 
Paraguay ______________~~-------+----~------- 7154 143 176 180 
Peru (talc and pyrophyllite) ____..____-__--------~--- 16,050 16,5385 14,234 16,500 
Uruguay _________--__~----~----+--~~+-------- 1,398 1,829 “1,900 2,000 

Europe: . 
Austria (unground talc) _.._______--------~------ T110,945 114,366 117,780 - 120,000 
Finland ___§ $$ -_-___.~__~__--_--~-+----~------ ™163,727 172,604 215,126 220,000 
France (ground talc). __.__._____--_----------~----- 281,970 315,811 334,542 335,000 
Germany, Federal Republic of (marketable) _____--~----~- 20,152 17,605 17,026 17,000 

Greece (steatite)_ ___._§_______-_~-------~-+---~---+--+ 6,110 __ 1,188 __ 

Hungary®__§_§__-____- _______------------------ 17,600 17,600 19,000 19,000 — 

Italy (talc and steatite) _________--~-------------- 169,575 179,056 193,077 ==: 192,900 
Norway ____.—__~-__---~--~-----—--~---------- 130,305 108,122 ©121,000 121,000 
Portugal. _______.___---------~---~---------- T1659 1,775 1,521 1,500 

Romania®____________________ui___-------- 66,000 66,000 66,000 66,000 
Spain ____________------~-----------------+ 52,489 “55,000 61,000 55,000 . 
Sweden ________~______-----~-~---+--+~-------- _ 22,583 23,384 26,000 24,000 

USSR.® ~~ eee 485,000 500,000 520,000 530,000 
United Kingdom______-__----~---------------- 16,314 16,535 . 19,842 20,000 

Africa: . 
_ Angola® __________-----------------+------ 55 (4) oe ae 

Botswana __________~-~-~---_-~_-_-~-~-~-~---~------ 5159 317 345 330 
Egypt _______-__-____--------___~--------- 6,213 ‘7,708 6,509 7,000 
Ethiopia® ____.________---_----------~+-------- (4) (*) __ __ 
South Africa, Republic of _..________---_--------- 14,185 14,554 13,940 » 210,418 

- Sudan® __________ eee (+) © A) _- —— 
Zambia _____§___.~___~_--~----~-~~~~-~-_~--~------- 117 “110 “110 _— 

Asia: 
Afghanistan? _____.._______-_-__----~-~--------- 9,574 6,295 1,957 550 

_ Burma____________- ee + 262 222 431 400 
China: 

Mainland® __________________.-_-----~----- T165,000 T165,000 165,000 165,000 

Taiwan __________~____-_----~-~~-+---—------ 17,065 11,200 10,964 — 10,000 
- India__________-__----~~----~----—-~----------- ™280,240 310,481 339,786 . 350,000 

Japan®_____ 6 e+ 1,482,875 1,497,990 1,402,000 1,575,000 
Korea, North® _______________-_---~----------- 140,000 140,000 140,000 140,000 
Korea, Republic of (talc and pyrophyllite)_ __.___.___-___--- 547,262 667,151 733,128 750,000 
Nepal?________.____----_-----./----~-~-------- "BT 85 562 560 
Pakistan (pyrophyllite).______-____--___-_---______ T5 550 10,118 27,877 30,000 
Philippines ______________.-+----------------~ = °1,555 1,323 4,476 5,000 
Thailand (talc and pyrophyllite) _._________--~-------- 7,228 11,429 16,411 214,927 

Oceania: Australia _________---_-_------~----~----~--- 101,519 123,778 167,125. 155,000 

Total .__________---___---_------------~~ 5,806,085 6,200,298 6,475,183 6,849,878 
nn OO 

€Estimate. Preliminary. ‘Revised. 
1In addition to the countries listed, Southern Rhodesia is believed to produce talc, but available information is 

inadequate to make reliable estimates. 
2Reported figure. 
3T otal of beneficiated and salable direct shipping production of talc and pyrophyllite. 
4*Revised to zero. 
5Exports. . 
®Includes talc and wonderstone. 
7Data are for calendar year beginning March 20 of that stated. 
8Includes talc and pyrophyllite; in addition pyrophyllite clay is produced; output was as follows in short tons: 1976 

(revised) 497,911; 1977 (revised) 485,248; 1978, 467,379; 1979 (estimated) 480,000. 
®Data based on Nepalese fiscal year, beginning mid July of year stated. 

France.—Société des Talcs de Luzenac, marketing office in Toulouse. 
with another acquisition, has added to its Germany, Federal Republic of.—Bavaria 
position of the largest talc producer among is the source of all of the so-called steatite 
the market economy countries. The acquisi- and talc schists produced in the Federal 
tion per year was Italy’s Industria Minera- Republic of Germany. Rosenthal Technik 
ria Valle Sphurga whose 15,000 tons is 10% with 8,000 tons yearly and Johannes 
of that country’s production. Luzenac now Scheruhn GmbH and Co. with a 6,000-ton 

controls about 415,000 tons per year of yearly capacity are the principal steatite 

capacity and, in 1979, opened a new man- producers. Imports of over 100,000 tons per 
agement, research and development, and year have resulted in a 39% decrease in
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production since 1974. - | : | Korea, Republic of.—Data released by — 
‘India.—Anticipating government assis- the government’s Korea Mining Promotion 

tance by improvement of mine to railhead Corp. indicate a rosy future for that coun- 
roads and rail facilities to the port of try’s talc and pyrophyllite industries. Pro- 
Bombay, the Golcha Group’s Udaipur Min- duction data for tale for the years 1970 
eral Development Syndicate Private Ltd. through 1976 show a sustained growth rate 
has ordered additional heavy mining ma-_ that averaged above 8%. Projections 
chinery to raise production levels at its through 1981 foresee a slightly higher 
Ghewaria talc mines, Bhilwara District, growth rate. Pyrophyllite production data 
Rajasthan. New production goals are for the same years show a phenomenal . 
100,000 tons per year, up from 30,000. Ra- growth rate exceeding 15%. Projections 
jasthan produced 86% of India’s talc in foresee little change in that rate through 
1977.2 | 1981. 

| TECHNOLOGY 

Americ Mines, Ltd., of Canada, which had plastics’ weight could be saved by use of 
purchased world rights to a process for fillers or extenders without sacrifice in 
making an inexpensive home insulating essential characteristics helped in this re- 

: material from talc, has reported emergence spect. Some of the fillers (talc included) 
of several products from its continuing ef- even increase some of the desired physical 
forts. It is projected that a plant to make characteristics of the plastic. | oe 
loose fill insulation will be the first one | The amount of plastics used would be 
onstream. further reduced by reinforcing agents to 

A General Motors Corp. researcher has impart extra strength to the plastic matrix. 
suggested in an environmental publication Talc is unique in this respect among the that fly ash, a present air contaminant, fillers because of the platy nature of the 
could be used as a talc substitute. He says mineral and the transverse strength across 
that not only does it have similar composi- _ the plates. | 
tion to talc, but fly ash, being black, could A third desirable char acteristic of the 
be used as a polypropylene filler without fillers is that the molten plastic be able to 
the addition of carbon black. “wet” the particle surfaces with sufficient 

The advantages of using talc on ceramic ¢ase to make mixing easy. Talc has this bodies were detailed in an industry maga- Characteristic, and some Death Valley talc 
zine:* (1) It is a cheap source of MgO which is reportedly superior to any other for use 
acts as a flux. (2) It imparts to them a high With polypropylene. 
thermal shock, high electrical resistance at __Most talcs have superior color qualities, 
elevated temperatures, and low dialectric also, though this is less a factor in filler 
loss and low power factor. (3) It has high Selection. i, 
specific heat and high resistance to acid The whole subject of fillers for plastics is attack. (4) In low-temperature bodies it covered in depth in a recent publication. In 
increases thermal expansion. (5) In both the introduction section, talc is shown to be 
high- and low-temperature bodies it de- 9 integral part of the expected boom in creases expansion. plastics. If that prediction is correct, and 

The increased awareness of the energy the use of talc in plastics exceeds an aver- 
imbalance in the United States has led the 48¢ growth rate of 11%, then the cumula- transportation industry, spurred by Con- tive demand for this use alone would exceed 
gress and the administration, to search for 18 million short tons by the year 2000. 
lighter weight materials with which to man- ” aphysical scientist Section of Nonmetallic Minerals 
ufacture vehicles. Plastics are a partial Industrial Minerals (London). No. 139, April “1979, pp. solution, and a phenomenal rise in their use 4144. 
is predicted for the near future. Most plas- 12, No 6 dane ote nee and Technology. Technology. V. 
tics, however, have a petrochemical base, so *Ceramic Industry. V. 110, No. 1, January 1978, p. 120. 
that the energy tradeoff is not complete.  peinircaments tor Plas Pay Handbook of Fillers and Realization, however, that up to 40% of the New York, 1978, Introduction, p. 5, 652 pp.





Thori Orium ) 

By William S. Kirk! 

Monazite, the principal source of thori- water breeder reactor (LWBR) at Shipping- 
um, continued to be recovered as a byprod- port, Pa., continued to operate in 1978 and 
uct at two locations in Florida throughout 1979. = . : 
1978 and most of 1979. However, most of the The U.S. Geological Survey, assisted by 

thorium compounds used by the domestic the Bureau of Mines, completed its U.S. 
industry during 1978 and 1979 came from Department of Energy (DOE) sponsored tho- 
imports or existing company stocks. rium resources evaluation program in 1979. 

No major developments occurred in the Legislation and Government  Pro- 
nonenergy uses of thorium, which include grams.—The Tokyo round of negotiations 
mantles for incandescent lamps, hardeners was completed in 1979 resulting in new 
in magnesium alloys, refractories, welding tariff agreements for minerals, including 
rods, and electronics. thorium, with the developed nations of the : 

The only commercial thorium-fueled, world. The agreements placed most nations _ 
high-temperature, gas-cooled reactor onamost-favored-nation basis with general- 
(HTGR) located at Fort St. Vrain, Colo., ly lower rates to be phased in, or staged, 

with a capacity of 330 megawatts, continued over an 8-year period beginning January 1, 
to run at 70% capacity in 1978 and 1979. 1980. | 
The experimental thorium-fueled, light- : 

DOMESTIC PRODUCTION | 

Exploration.—The U.S. Geological Sur- through to the final product, which for all 
vey, in cooperation with the Bureau of deposits is ThO.. | 
Mines, concluded a study of the thorium The Bureau of Mines published a report 
resources of the United States.2 The result- describing three cost estimating models 
ing paper, prepared on behalf of DOE, isthe developed as guides for assigning costs to 
first definitive study of these resources in the recovery of thorium from domestic 
the United States. Thorium resources, in deposits.* These models have been used by 
the higher grade and better known deposits, the Geological Survey and DOE in evaluat- 
were assessed in (1) veins, (2) massive carbo- ing the principal thorium resources of the 

natites, (3) stream placers of North Carolina United States. . 
and South Carolina, and (4) disseminated The engineering and cost models were 
deposits. Thorium resources for the first developed for the recovery of thorium con- 
three categories were divided into reserves tained in vein deposits, fluviatile placer 
and probable potential resources. These deposits, and massive carbonatile deposits. 
were then separated into the following cost The models can be used to determine the 
categories: (1) the amount of ThO. produci- capital investment and operating expense 
ble at less than $15 per pound, (2) the required to mine and beneficiate thorium- 
amount producible at between $15 and $30 containing ores from individual deposits. 
per pound, and (3) the amount producible at This cost, based on state-of-the-art mine and 
between $30 and $50 per pound. The type of metal technology, is adjusted for variation 
mining and milling needed at each deposit in the grade, depth, and shape of the ore 
determines the capital, operating, and fixed body and desired rate of production. 
costs of both mining and milling. Costs start The Geological Survey also published a 
with the clearing of land and are carried paper describing the geology and mineral 
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Table 1.—Companies with thorium processing and fabricating capacity | | 

| Company | Plant location | an grations | 

Atomergic Chemetals Corp __.__________-________ Plainview,N.Y________ _ Processes oxide, 
fluoride, and metal. 

Babcock & Wilcox Co - ~ - ~~ ----~-~-~---~-~---- Apollo, Pa_ 5 —------7~ . Nuclear fuels. 

Do lane eT TTIITIIZIZIIIIZZ Lynchburg, Val 22727 Do. 
Bettis Atomic Power Laboratory ____________-_ ~~~ West Miffiin, Pa__.__.. — Nuclear fuels, 

. ‘Government 
research and 

opment. 

Cerac, Inc_._._______-----_---------~---+-- Milwaukee, Wis ____-—-_~— Processes compounds. 
Ceradyne, Inc pee eee Santa Anna, Calif —_____ Processes oxide. 
Consolidated Aluminum Corp. Madison, Ml. _-_____-—_ Magnesium-thorium 

oy. 
Controlled Casti oe ee ee Plainview, N.Y___———_~ Do. 
Gontrofted Castings Corp ~~~ ~~ ~~~ 7 anon 7 77 San Diego, Calif ....___ Nuclear fuels. 
General Electric Co___._.___...--_-~-~-----~+- San Jose, Calif _.______~ Do. — 

Do -___ Wilmington, N.C______~_ Do. 
W.R. Grace & Co ____ ee Chattanooga, Tenn ___—— Processes domestic and 

imported monazite; 
. stocks thorium- 

1m, 

_ | residues, ~ 
Hitchcock Industries, Inc __._____..-___------- South Bloomington,Minn Magnesium-thorium 

| . oys. 
Kerr-McGee Chemical Corp____._____-_.-_---~--~-- Ci ,Okla ~______ Nuclear fuels. 

. Tennessee Nuclear Specialities, Inc _______________ Jonesborc, Tenn eee Processes oxide. 
Union Carbide Corp., Nuclear Div ______-._.----~-- Oak Ridge, Tenn_ ___—_ ~~ Nuclear fuels, 

. ies. 

Ventron Corp., Alfa Div ___._.._-_-_----_---=----- Danvers, Mass _ ~~ — — — Metallic thorium. 
Wellman Dynamics Corp woe ee Creston, lowa_____ ~~ Magnesium-thorium 

| Westinghouse Electric Corp_____.___.___-.____ _ Bloomfield, NJ —~______ Processes compounds; 
. produces metallic 

thorium. 
Do ____--------~-----------~----------- Columbia, S.C -~-------— Nuclear fuels. 

resources of the Lemhi Pass thorium dis- what in 1979. Humphreys Mining Co. re- | 
trict with a section on the description of covered monazite from heavy-mineral 
selected thorium veins.‘ The district encom- beach sand. Humphreys dredging operation 

passes about 55 square miles and lies was located near Hilliard, Fla., and the wet, 
astride the Continental Divide in Idaho and heavy concentrates were trucked to the 
Montana. Approximately 250 veins were company’s drying plant at Folkston, Ga., for 
mapped, 87% of which were thorium veins. processing. Monazite production increased 
The ThO; content of 420 samples from this significantly during 1978. Humphreys shut 

| district ranges from 0.0008% to 9.4%. The gown its mining and processing operations 

indicated thorium resources in the district at the end of 1979 because the ore body had 
reaources are 128,900 short tons of ThO,. "been depleted; consequently monazite pro- 

The US. Forest Service issued an Envi- duction fell considerably. After extraction 
ronmental Assessment Report on an appli- of rare earths from monazite, residues con- 
cation to prospect for uranium and thorium taining thorium were stored for future use. 

on 61,000 acres of White Mountain National Refinery Production.—During 1978-79, 
Forest. the only domestic firm with facilities for 

Mine Production.—Titanium Enterprises Processing large tonnages of monazite was 
closed dredging operations of itsGreen Cove W. R. Grace & Co., Davison Chemical Div., 
Springs mine in 1978. The company contin- at Chattanooga, Tenn. Although W. R. 
ued to reprocess tailings to extract mona- Grace did not produce any thorium com- 
zite, zircon and staurolite in 1978 and 1979. pounds from monazite for sale, thorium was 

Production of monazite increased sharply in extracted from monazite during the refin- 
1978 over the 1977 level, but declined some-__ing of rare-earth elements and stored. 

CONSUMPTION AND USES 

Based on imports, sales from the national 36 tons in 1979. Nonenergy uses consumed 
stockpile and other data, the estimated about 34 tons of ThO, in 1978. The major 
domestic consumption of thorium (in ThO. use was in refractories (10 tons). Other 
equivalence) was about 38 tons in 1978 and nonenergy uses included hardeners in
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magnesium-thorium alloys (6 tons), mantles energy output. The LWBR was expected to 
_ for Welbasch incandescent lamps (6 tons), operate for at least 2 to 3 years beyond the 7 

thoriated tungsten welding rods (3 tons), end of 1979. Initial loading of about 46 tons 
and electronic and chemical applications of thorium took place in 1977. At the end of 
and research (9 tons). In 1979, nonenergy _ its life, the spent core will be removed from 
uses consumed about 32 tons of ThO. The Shippingport and sent to DOE’s National 
chief use was in refractories (9 tons). Other Engineering Laboratory in Idaho for detail- 
nonenergy uses were as follows: mantles (6 ed examination and determination of breed- 
tons), magnesium-thorium alloy (6 tons), ing performance. 
welding rods (4 tons), electronic and chemi- The Fort St. Vrain HTGR completed its 
cal applications and other applications and _first refueling on May 16, 1979, when a 
research (7 tons). : reload section containing about 3 tons of 

_ DOE had a research and development thorium was added. The core of the reactor 
program to develop and demonstrate its contained about 22 tons of thorium. The 
light-water cooled and moderated nuclear commercial reactor was the Nation’s first to 
reactor using the thorium/uranium-233 use a prestressed concrete reactor vessel, 
fuel system. This program involved develop- helium coolant, steam turbine-drive, prima- | 
ment and operation of an LWBR in the ry coolant helium circulators, and a fully 
Shippingport, Pa., atomic power station. ceramic core utilizing the uranium-thorium | 
The LWBR continued producing electrical fuel cycle. The reactor continued to run at 
power for the Duquesne Light Co. power 70% of its electrical power capacity in 1978 
distribution grid during 1978 and 1979. and 1979, and pending the results of tests, 

As of October 1979, the core had exceeded was scheduled to reach full operating capac- 
its minimum guaranteed power rating and ity on July 4, 1980. | 

STOCKS | | | | 

On December 31, 1978, the stockpile in- The GSA stockpile inventory on Decem- 
ventory of the General Services Administra- ber 31, 1979, totaled 7,205,337 pounds of 
tion (GSA) totaled 7,146,327 pounds of thori- thorium nitrate (1,617 short tons ThO, 
um nitrate (1,604 short tons ThO, equiva- equivalent). The thorium nitrate stockpile 
lent). The thorium nitrate stockpile goal ‘goal remained at 1.8 million pounds. The 
remained at 1.8 million pounds (418 short DOE inventory as of December 31, 1979, was 
tons ThO; equivalent). The DOE inventory 1,206 short tons of thorium contained in 
as of December 31, 1978, was 851 short tons various compounds. In 1979 DOE was given 
of thorium contained in various compounds. 355 tons of thorium by a domestic company. 

| PRICES a 

The average declared value of imported Prices for thorium compounds varied de- 
monazite (mostly from Australia and Ma- pending upon purity and quality. Thorium 
laysia) was $208 per short ton in 1978 and oxide, 99.99% pure, was quoted at $11.23 | $240 per short ton in 1979. The average per pound in 1978 and $11.79 per pound in 
price per short ton of Australian monazite 1979. Nuclear-grade thorium oxide powder 
quoted in Metal Bulletin (London) was was quoted at $16.30 per pound in 1979, and 
A$223 to A$268 (US$206 to US$248) at thorium metal in pellets remained at $15.00 
the end of 1978 and was A$313 to A$357 per pound during 1978 and 1979. 
(US$282 to US$322) by the end of 1979. 

FOREIGN TRADE 

During 1978, the United States exported was believed that the amount of thorium 
thorium ores and concentrates for the first exported is minor. 
time since 1974. No thorium ores or concen- Imports of monazite in 1978 mainly for 
trates were exported during 1979. Other rare-earth content increased over those of | thorium export data were combined with 1977. Monazite imports in 1979 fell below 
those of uranium. Although these two ele- those of 1978. | 
ments are not statistically differentiated, it
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WORLD REVIEW : 

The predominate source of the world’s. rare-earth element content. 
thorium is monazite, a byproduct of tita- An agreement for cooperation in the use 
nium and tin mining. Australia, India, Ma- of thorium reactors between the Federal 
laysia, Brazil, and the United States contin- Republic of Germany and Brazil was ex- 
ued to be the leading monazite producers pected to result from a trip to the Federal 
among market economy countries. Of those. Republic of Germany in March 1978 by 
countries, Australia and Malaysia were the Brazilian President Ernesto Geisel. Brazil’s 
only significant sources of monazite without thorium reserves are large (1.3 million short 
government export restrictions. Both coun- tons) compared with uranium reserves 
tries had little or no domestic processing (74,000 short tons of U,O,). Brazilian partici- 
facilities beyond the monazite concentrat- pation in thorium reactors would be post- 
ing stage at the mine. Because of this, all poned until operating results are obtained 
the monazite produced was exported mainly from the first German high-temperature | 
to the United States, France, the United reactor, a 300-Mwe (megawatt electrical) 

Kingdom, and India.* Production quantities pilot plant. under construction and due to 
do not reflect world demand for thorium _ start up in 1981.’ | | 
since monazite is processed mainly for its 

Table 3.—Monazite concentrate: World production, by country . 

_ (Short tons) . 

: Country? a 1976 1977 1978” 1979° 

Australia, _____________-_------------------------ 5,853 9,877 14,864 — 17,000 
Brazil___________.--__---------------=+---+------- 1,775 2,691  °2,700 2,700 | 
India®__ eee eee -- 3,300 3,014 3,607 3,100 
Korea, Republic of€____________-__---_------~--+-----+-+- 10 —=—t—‘<‘«é«C*20”? 10 10 
Malaysia® ________________________- ++ 2,071 2,179 1,392 2,200 
Nigeria® _______________~_-__~__-_--------~-+-~-+----+-- 20 20 | 20 —- 
SriLanka _____________ eee eee 1 ied) 220 220 
Thailand _____________________~__-_--_---~-_------- __ _ 845 800 
United States ___________________. --_ ie Ww Ww WwW W 
Zaire _____________________ eee 265 106 85 85 

Total._________________________-----L------- "18,295 17,402 28,743 26,115 

°Estimate. Preliminary. ‘Revised. W Withheld to avoid disclosing company proprietary data. 
1Indonesia and North Korea may produce monazite, but information for estimating output is inadequate. 

Australia.—Dillingham Corp., a Hono- Center (BARC) proposed a new scheme for 
lulu-based company, has decided to stop all utilization of India’s thorium reserves, | 
mineral sands mining in Australia due to which would result in a faster growth of 
the Federal Government’s decision to ban nuclear power by avoiding the intermediate 
all beach sand mining on Fraser Island, step of fast breeders. Under the new 
Queensland. Another factor in Dillingham’s scheme, thorium would be converted into 
decision was the announcement by the New fissionable U2ss by means of an accelerator 
South Wales government that future min- (atom smasher). The Usss thus produced 
ing in areas designated as national parks be would be used along with thorium, a fuel 
banned. The company has claimed compen- used in reactors of the same type now 
sation of A$23 million versus the govern- working in Rajasthan. 
ment’s offer of A$4 million, stating that the The first phase of India Rare Earth Limi- 
Fraser Island decision has reduced its re- ted’s Orissa Mineral Sands Complex 
serves from a life of 20 years to 5 years.® (OMSC) near Chatrapur is likely to be 
Canada.—The Atomic Energy of Canada onstream in 1981. In the first phase, OMSC 

Research Co., part of Atomic Energy of should produce 4,400 tons of monazite 
Canada Ltd., was conducting a study in annually. © 
1978-79 to determine the best possible way Kerala Minerals & Metals Ltd. was set- 
to use thorium in its CANDU reactor sys- ting up a beach sands processing complex at 
tem. Its research has been concentrated in Quilon, Kerala. The complex will consist of 

five areas: Physics, separation techniques; a deep dredging operation and a benefi- 
fuel irradiation, fuel fabrication, and safe- ciation and mineral separation plant that 
guard techniques. should produce 3,300 tons of monazite 

India.—-The Bhabha Atomic Research annually.'°
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Beach sands containing 3-5% monazite tons of monazite concentrate was shipped 
have been discovered along the Visak- from the Van Rhynsdorp district to a com- - 
hapatnam coast. The deposit was reported pany in the United Statesandacompanyin 
to be 3 miles long, 20 feet wide, and about 5 France for evaluation. Test results indicat- 

feet deep. | | ed that the monazite concentrate was not 
| India estimated its monazite reserves in suitable for treatment by existing processes. 

beach sands and inland placer deposits at Thailand.—In early 1978, it was reported 
4.4 million short tons.? _ that the ban on the export of monazite 

e e e Dp e . 

Malaysia.—The Kinta Kellas Tin Dredg- would be eased.1* The United States im- 
ing Co. produced monazite in 1979 after the ported 846 tons of monazite from Thailand 

, development of a new openpit mine.** in 1978 and 41 tons in 1979. 
South Africa, Republic of.—Three short 

TECHNOLOGY 

An occupational health study for DOE A paper stated that the attractive proper- 
and the Nuclear Regulatory Commission ties of thorium-derived fuel and the exis- 

| (NRC) to determine possible effects of thori- tence of large deposits of thorium-bearing 
um on the human body continued at the sands, particularly in locations where ura- 
Argonne National Laboratory, Argonne, II. nium is scarce, provided incentives for tho- 

The study involves former employees of the rium utilization.” 
now-closed Lindsay Light and Chemical Co., A paper compared three axial fuel man- 
a former thorium processor. A preliminary agement strategies for use in a CANDU- 
report has been published.> PHW reactor operating on a self-sufficient, 

.- e siahr 111: 21 
The Lovelace Inhalation Toxicology Re- equilibrium thorium cycle. | 

search Insititute began a study in 1978 to A report was published that presented an 
develop physical and mathematical models larve-seal of the current U.S. cae 
for the release of radon and other U2 from don e tie. uction 0 reactor-grade ThO 
daughter products from irradiated uranium ‘70M @omestic sources. | 

oxide and thorium oxide fuels. These 1Physical scientist, Nonferrous Metals Section. 
studies were scheduled to be completed in *Staatz, M. H., T. J. Armbrustmacher, J. C. Olson, I. K. 
1980. i i initi Brownfield, M. R. Brock J. F. Lemons, Jr., L. V. Coppa, and 
98 . The institute planned to mm tiate B. V. Clingan. Principal Thorium Resources in the United 

studies that would involve the inhalation of States. US. Geol. Survey Circ. 805, 1979, 42 pp. 

uranium oxide and thorium oxid rosol Lemons, J. F. Jr. and A. V. Coppa. Mining and 
by lab : d in © aerosols Processing Methods and Cost Models for the Recovery of 
Re oraery "Gone S. A Thorium, From Domestic Occurrences. U.S. Department of 

esearch by General Atomic Co. (GA) on Energy : » 1979. 68 pp. 
. : Staatz, M. H., Geol d Mineral Reso f th 

the use of a thorium breeder blanket in a Lemhi Pass Thorium District, Idaho and Montana US. 
gas-cooled fast-breeder reactor (GCFR) con- 201. Survey Prof. Paper 1049-A, 1979, 90 pp. 
tinued in 1978 and 1979. Reportedly, $15 1;,Minerals and Materials. U.S. Bureau of Mines State 
million in 1978 and $26 million in 1979 was *Industrial Minerals. Rare Earth: Industry Profiles and 

t GCFR research Market Review. No. 138, March 1979, pp. 21-59. 
spent on rese ° 7Engineering and Mining Journal News Briefs. V. 179, 

The results of preliminary studies of a Nov April 1978, p. 142. 188 No. 4. April 1978. v. 370 
laser-driven fusion-fission hybrid concept sy. Embassy, New Delhi, India, State Department 
utilizing the Thess-Usss breeding cycle were Airgram A-89, June 29, 1979 p. 56. 
reported.® 10Journal of Industry & Trade. Inorganic Chemicals 

ported. . Growth and Development. February-March 1978, v. 28, 
It was reported that use of the thorium No.’ 28, pp. 28-30. 

fuel cycle improves uranium fuel utilization Mar 23 1573, Doe Industry In Action. V. 292, No. 7492, 
in all thermal reactors because of the favor- 121.8. Embassy, New Delhi, India. State Department 
able physics characteristics of the Uz; that Min ae Jernal London Market ‘Highlights. V. 293 
is bred during operation.” No. 7509, July 20, 1979, p. 142. 

1s 53 . . U.S. Embassy, Bangkok, Thailand. State Department A method utilizing solvent extraction cou- 4; rgram A-53, Apr. 6, 1978, p. 2. 
pled with liquid scintillation spectrometry ; 5Rundo, J., A. P. Polendak, A. M. Brunes, H. F. Lucas, 

+ r., B. C. Patten, R. E. Rowland, and A. F. Stehney. A 
has been developed for the assay of urani- tia” of Radioactivity and Health Status of Former 
um and thorium in fertilizers and phos- Thorium Workers. Environmental Res., v. 18, 1979, pp. 

phate-containing minerals and chemicals.”* vt orank, T. G. Thorium-Uranium ICF Hybrid Concept, 
It was reported that some thorium fuels NTIS CONF-780508, v. 2, 1978, pp. 1254-1258. 

oh distinct ad d with 17Turner, R. F. Role for Thorium in the Nuclear World. 
ave aistinct advantages compared with  G,.-ral Atomic Co., Power, v. 123, No. 2, p. 96-98. 

those employing recycled plutonium in Sonor EJ., J. W. McKeen, and | BJ. McDowell. 
vent Extraction-Liquid Scintillation Met or Assay 

terms of both reduced neutron dose rates of Uranium and Thorium in Phosphate-Containing Mate- 
and long-term alpha decay heating.?® rial. Nuclear Technol., v. 42, No. 1, 1979 pp. 102-111.
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18McDonald, H. F. and S. Nair. Radiological Implica- _ Strategies in Thorium-Fuelled CANDU’s. Atomic Energy tions of Plutonium Recycle and the Use of Thorium Fuels of Canada, Ltd., No. 6182. __- in Thermal Power Reactor Operations. Nuclear Technol., 22Enderlin, W. I. An Assessment of U.S. Domestic v. 42, No. 3, 1979, pp. 353-361... - . Capacity for Producing Reactor-Grade Thorium Dioxide _ °Trauger, D. B. Thorium Utilization. Annalsof Nuclear and Controlling Associated Wastes and Effluents. Battelle Energy. v. 5, No. 8-10, 1978, pp. 375-408. Pacific Northwest Laboratories, Richlands, Wash., PNL- *1Miligrim, M. S. Potential of Axial Fuel Management 2593, 1978, 49 pp.
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Ti 
By James F. Carlin, Jr.1 and Keith L. Harris! 

| World tin production increased signifi- tons was sold in 1978 while shipments | | 
cantly in 1978 and 1979 in response to totaled 345 tons. Although the stockpile 
successive years of record high tin prices. contained 203,691 tons at yearend 1979 and 
The 1978 average Metals Week composite the goal was 33,021 tons, none of the numer- 
price of Straits (Malaysian) tin was 629.58 ous bills introduced in Congress to author- 
cents per pound, and increased in 1979 toa ize additional tin disposals was enacted. 
new record high of 753.89 cents per pound. Also, the bill authorizing the U.S. contribu- 
These factors resulted in a slight deficit of tion of up to 5,000 long tons of tin to the ITC 
supply to demand in 1978, and an approxi- buffer stock was not enacted by yearend 
mate balance of supply and demand in 1979 1979. The United States continued as a / 
following many years of a net supply deficit member of the Fifth International Tin 
situation. Agreement (ITA), the only metal commodi- 

Legislation and Government Pro- ty agreement in which the United States 
grams.—On September 14, 1978 the Gener- has participated. 
al Services Administration (GSA) concluded The depletion allowances for tin remain- 
sales of tin authorized for disposal from the ed 22% for domestic deposits and 14% for 
U.S. Government stockpile excess; only 330 foreign deposits. 

| Table 1.—Salient tin statistics 

(Metric tons) 

1975 1976 1977 1978 1979 

United States: : 
- Production: 

Mine _______~_-_~ Le Ww Ww Ww WwW Ww 
Smelter __________________ 6,500 5,700 6,700 5,900 4,600 
Secondary_________________ Le 15,869 16,446 18,503 21,100 21,493 

Exports (including reexports) -________________ 3,596 2,338 5,480 4,692 3,417 
Imports for consumption: 

Metal_._________-__~___.__________ 44,366 45,055 47,774 46,776 48,355 
. Ore (tin content) __§_§_-_~§_~9_~_~____~____ Le 6,415 5,733 6,724 3,873 4,529 

Consumption: 
Primary _______-§_______________-_- 43,620 51,767 47,596 48,403 49,496 
Secondary_____________ ~~ ie 12,180 11,161 13,136 13,128 12,969 

US. industry yearend stocks _________________ 25,684 21,485 21,366 17,217 8,126 
Prices, average cents per pound: 

New York market _____________________ 339.82 349.24 499.38 587.08 711.45 
New York composite ___________________ NA 379.82 534.60 629.58 753.89 
London______________~~ ~~~ ___ ee 311.41 347.42 486.92 583.83 . 700.93 
Penang_______________.____________ 303.55 338.94 485.96 567.65 672.33 

World production: 
Mine______________-_-----_--_--_---_ 222,283 228,364 235,909 251,188 © ©256,002 
Smelter ________..__-_--------_------_ 227,895 233,622 282,878 +=-»°246,972 -«-°259,189 

4 ‘Estimate. Preliminary. ‘Revised. NA Not available. |W Withheld to avoid disclosing company proprietary 
ata. 
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DOMESTIC PRODUCTION | 

| PRIMARY TIN | : with its new, $10 million Kaldo furnace. 

. . ee . The new furnace, which replaced the exist- 
Mine Production.—Domestic production jing reverberatory furnaces, decreased op- | 

of tin in 1978 and 1979 was less than 200 erating costs and enabled GCMC to process 
tons annually. Some of the output came ow-grade tin-bearing materials, including _ 
from Colorado as a byproduct of molybde- its own stockpile of tin residues and slags. 
num mining. Some tin concentrate was GCMC expected future production to be 
produced at a placer operation in New 4,000 tons per year with about 80% of 
Mexico and in conjunction with exploration production derived from low-grade second- 
and development in Alaska. | ary sources. : 

In 1979, Texasgulf Corp. and Associated | | 
Metals and Minerals Corp. entered into a SECONDARY TIN : 

| ene venure agreement with Lost River The United States is the world’s largest 
ining Corp. Ltd. to explore further the d f darv tin. In both 1978 and 

Lost River tin-tungsten-fluorite deposit on Po, 0°6T 01 Secondary tin. ’n po ~ an 
. 8 P 1979, secondary tin production continued 

Seward Peninsula in Alaska. After several the pattern of steady increases of recent 
months of exploration, the joint venture years. | ) 

was terminated. } Proler International Corp. began oper- 
| Smelter Production.—Gulf Chemical & ations in 1978 at its new continuous-process 

Metallurgical Corp. (GCMC) imported tin- detinning plant located at Randolph, Ariz. _ 
in-concentrate, mostly from Bolivia, which The plant has an annual capacity of about 

formed the base feed together with domestic 90 tons of electrolytic tin and a throughput 
tin concentrate and secondary tin-bearing of 5,500 tons of tinplate scrap per month. _ 
materials. Total tin production was esti- This is Proler’s second plant of this type, 

mated at 5,900 tons in 1978 and 4,600 tons complementing the older facility in Benton, 
in 1979. Tex. : 
GCMC commenced production in 1979 

| Table 2.—Secondary tin recovered from scrap processed at detinning plants in the 
. United States a 

TZ «STG 

Tinplate scrap treated____________._______________________-_metrie tons__ 714,850 841,430 

Tin-recovered in the form of: _ 
Metal. ____-____________ doe 1,824 1,536 
Compounds (tin content) ~--------------------~-~---~------------do.-_ 468488 

Tota’____ = do 1,787 1,969 
Weight of tin compounds produced _________________~_________ do 1,803 1,256 
Average quantity of tin recovered per metric ton of tinplate scrap used __ ____ _ _ kilograms__ 2.50 2.34 
Average delivered cost of tinplate scrap _________________..____-_per metric ton__ $66.04 $90.73 

1Recovery from tinplate scrap treated only. In addition, detinners recovered 213 metric tons (215 metric tons in 1978) of 
tin as metal and in compounds from tin-base scrap and residues in 1979.
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Table 3.—Tin recovered from scrap processed in the United States, by form of recovery 
| . - (Metrictons) . _ OO - 

7 Form of recovery oF - 1978 ~—~«979 

Tin metal: . 7 | - ne : 
At detinning plants ___.__§________________-~.~___ 1 1,589 ———s«i« 1, 749. 
At other plants_____________--___-----~--~~-+-~-.- ~~~ +--+ +++ 26 «18 

Total ________ eee 865 1,767 7 

Bronze and brass: . | | | | | I 
From copper-base scrap. __-__.___.________~-_~-_~-~-~~---~--~----~-~-~---- 12,857 ~~ 12,044 
From lead- and tin-base scrap ____________~-_-_~--~~-~--~-+-~-~------. - 62. . 46 

Total ________ eee ----- 18,419 12,690 | 

“Solder _- eee C«863SSC«*S BD 
py pe metal ~ ee e e eee 1,038 584. 
Babbitt ________________ eee 521 441 
Antimonial lead ___§$__$_/_____~__-____~~_~-~--~__ ~~~ ~~~ ~~ + 712 . 867 
Chemical compounds - — ~~ -- ~~~ ~~-~~-~~~-~~~---~~--~-----~-~-~-------- . 463 433 
Miscellaneous*__ ___.__/___ _____~____~____ ee ee 19 29 

Total ______________________- eee 7116 «7,636 

Grandtotal __________.____________ eee (21,100 «221,493 
Value (thousands) ____________-+---~~~--~-----~---------------- $273,072 $336,900 . 

"Includes foil and terne metal. a a a oo
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Table 4.—Stocks,' receipts, and consumption of new and old scrap and tin recovered in 
* - the United States ~~ 

(Metric'totis) 

*’ -Gross weight of scrap 

Po re Tin recovered 

Type of scrap and "Consumption re 
classofconsumer_ . . . 

 Jan.1 Receipts ————————__ “ec. 31, 
New Old Total = New Old _—‘Tootal 

Co b 1978 _ 

pper-base scrap: ; 
Secondary smelters: ee 

Auto radiators Be 
— (unsweated)____ . 4,180. | 73,368 .. 73,444, 13,444 — 4,104 _- 38,158 3,158 | 

Brass, composition . De oo : ee Lt . 
 orred________... 4,881... 62,048. = 14,027 . 48,953. 62,980 3,399 (588° 1,818: 2,351 

Brass, low (silicon ~~ me a 
bronze)____-.- 530 = 2,842 1,088 1,951 3,039 333 _- 16° 16 

Brass, yellow-____ ... 7,228. 41,450" 5,540 88,506 = 44,046 = 4,627 14 484 . 448 

: ‘Bronze _-.-----. ” 1,872° 17,150. 2,851. 14,5387 ~ 17,3888. ° 1,684 224 + ~=1,189 1,863 

~- Low-grade scrap and a " . a 

residues _____._ _ 16,855 121,569 += 100,977 25,489. 126,466 11,458 1B 18 

Nickel silver..___* =-759°' = 2,889: 845° 2,818 2,658 =i: 44 3°19 22 

Railroad-car boxes — - 231 «2,866. 2,455 2,455 | - 142 - -- 1 117 

Total. 85,481 323,182 124,828 207,648 382,476 26,187 797 6,696 7,498 

Brass, low (silicon fe 
bronze)_____—— . 3,516 48,288 48,288 _- 48,288 3,087 2% ° 2  Le 

Brass, yellow_ _ — — —- 24,743 277,189 277,189°° .. __ . 277,189 21,963 187 2 LL 187 
: Bronze ___----—. 722°. «5,284 5,284 - _- © 5,284 ~ 598 ‘251 ° 2° 251 

' Nickel silver __ _ — _ 2,406. . © 16,119 16,119 . _- ° 16,119 =. 2,769 -- te __ 

"Total _-___, 81,887 346,880 346,880 - 346,830, 28,867 488 __ 438 

‘Foundries andother =~ SO Se . - 
plants:? : 

Auto radiators Se 
. (unsweated)____ ._—_:11,119 . 9,666 | _. 10,009 10,009 776 _. 451 451 

Brass, composition oo — - co 
orred_________ 333. 11,383 | 1,937 9,336 11,273 443 91 443 534 

Brass, low (silicon = . ae ee . . 
bronze) __—__— 86 1,707 _ 1,641 89 1,730 . 63 a lu _- 

Brass, yellow.____ | 456 ~ 11,557 - 7,472 . 4,072. 11,544. 469 12. AT 59 

Bronze __---__-~ 913 | 696 ~— 259. 417 — 676 933 19° 31 50 
Low-grade scrapand — : oe 7 

residues _____~— 8 8 _- 4 4 12 ce _- 
Nickel silver ____— 10 113 110 6. 116 7 -- 0 ee _- 

. Railroad-car boxes _. 803. 7,414 ~ _. 7,842 17,842 | 875  #__ 348 . 3848 

Total. 2----_ 3,728 42,544 11,419. 81,725 42,6948, 578 122 1,820 1,442 

-- Total tin from ce a mo ; 
copper-base - : 

_ scrap —-—__ XX XX XX XX XX. XX 1,857 8,016 9,373 

Lead-base scrap: So = SO : _ 
Smelters, refiners, and or 

others: 
Babbitt _.______ | 299 5,339 __ 5,214 5,214 424 _- 468. 468 
Battery lead plates _ 58,321 . 711,687 | __ 710,850 710,350 59,658 _- 981 981 
Drosses and residues'’ 32,367 172,690 174,187 _. 174,187 30,870 3,366 __ 3,366 
Solder and tinny a ne 

lead__ eC; 273 13,909 __ 18,845 — 18,845 337 "2,417 2,417 
- Type metal___—_- 2,783 25,986 _. 25,769 25,769 3,000 _. 1,224 1,224 

- “Total.______ 94,048 929,611 »=—-:1174,187. 755,178 929,365 94,289 3,366 5,090 8,456 

Tin-base scrap: — - 
Smelters, refiners, and 

others: : 
Babbitt _.______ 23 201 Le 199 199 25 __ 166 — 166 
Block-tin pipe _ _ _ _— 8 160 _- 160 160 8 __ 158 159 
Drosses and residues 190 1,752 1,812 _- 1,812 | 130 923 923 
Pewter _______- _- 26 —_ 25 25 1 _. 22 22 

Total______- 221 2,189 1,812 384 —s-2,196 164 923 346 1,269 

Tinplate and other scrap: 
Detinning plants _ — __ — — _. 714,850 _. 714,850 __ 2,002 __ 2,002 

, llololeeeooQaQ}j—°-eeee 
ee e—eesSsSssSSsS ooo 

Grand total _ _ - XX XX XX XX XX XX 7,648 13,452 21,100 

See footnotes at end of table. , :
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Table 4.—Stocks, receipts, and consumption of new and old scrap and tin recovered in | _ the United States —Continued 
. a (Metric tons) 

, Gross weight of scrap 
. a Tin recovered 

Type of scrap and Consumption . class of consumer 
. Stocks . Stocks Jan.1 Receipts | ~ Dee. 31 

New Old Total New Old _ Total 
Lota 

Co b 1979 
pper-base scrap: 
qccondary smelters: 

Auto radiators - (unsweated) ___ _ 4,104. 84,474 —~. 84,976 84,976 3,602  __ 3.654 3,654 Brass, composition 
orred______§__ 3,399 66,727 13,128 54,804 67,932 2,194 501 = 2,022 2,523 Brass, low (silicon 

. bronze)_______ 333 3,439 1,264 2,063 3,327 445 -~ 15 15 Brass, yellow__.__ © 4,627 46,178 5,789 41,248 47,037 3,768 15 439 454 Bronze ________ 1,634 18,255 © 3304 14,998 18,302 1,587 261. 1,176 1,437 Low-grade scrap and . residues ______ 11,458 278,370 203,857 73,788 277,640 12,188 21 __ 21 Nickel silver ____ _ 440 3,629 500 = 2,964. 3,464 605 5 25 30 Railroad-car boxes _ 142 1,822 -- 1,770 1,770, 194 -.~ 84 84 
Total_______ 26,187 502,894 227,842 276,606 504,448 24,583 803 7,415 8,218 

. 
. Brass mills: 

a Brass, low (silicon 
7 . | bronze)_______ _ 8,037 50,693 50,693 -— 50,693 3,012 —_ _- oe Brass, yellow____ _ 21,963 295,848 295.843 —~— 295,843. 21,600 211 -- 211 . Bronze _________ 598 5,418 5,418 _— 5,418 480 260 __ 260 Nickel silver ____ _ 2,769. 24,857 24,857 — 24,857 3,670 —_ -_ — 

Total_._____ 28,367 376,811 376,811. ~~ 376,811. 28,762 471 _- 471 . ET 
Foundries and other 

plants:? 
Auto radiators 

4 (unsweated) __ __ 776 9,057 -- 9,147 9,147 686 __ 411 411 Brass, composition 
oe orred_._§___ 443 12,826 3,647 8,925 12,572 697 173 424 597 Brass, low (silicon 

a bronze)_______ 63 347 229 128 357 53 _~ 2 2 : Brass, yellow____ _ 469 11,099 6,426 4,709 11,135 | - 433 13 60 73 Bronze _________ 933 - 821 518 336 854 900 . 38 26 64 Low-grade scrap and . residues ______ 12 7 __ 19 19 a _- __ _— Nickel silver____ _ 7 131 11 117 128 10 -- —_ _- Railroad-car boxes _ 875 6,985 -~ 17,158 7,153 707 __ 340 340 Oe 
Total_______ 3,578 41,273 10,831 30,584 41,365 3,486 224 1,268 1,487 OO 
Total tin from 

copper-base 
. scrap _____ XX XX XX XX XX XX 1,498 8678 10,176 E8018 10,176 

Lead-base scrap: 
. Smelters, refiners, and 

others: 
Babbitt ________ 424 5,964 -. 6,184 6,134 254 _— 518 518 Battery lead plates _ 59,658 732,398 -~— 149,675 749,675 42,381 -— 1,084 1,034 Drosses and residues 30,870 172,311 183,036 -— 183,036 20,145 4,009 -. 4,009 Solder and tinny 
lead___ 337 14,365 ~~ 18,387 13,387 1,315 ~~ 2,078 2,078 Type metal. _____ 3,000 16,315 -~ 16,787 16,787 2,528 __ 877 877 
Total_______ 94,289 941,353 183,036 785,983 969,019 66,623 4,009 4,507 8,516 

Tin-base scrap: 
Smelters, refiners, and 

others: 
Babbitt .______ 25 140 _- 152 152 13 ee 128 128 Block-tin pipe ___ _ 8 112 -- 111 111 9 —_ 110 110 Drosses and residues 130 832 935 — 985 27 375 _— 375 Pewter ________ 1 6 _- 7 7 _- _- 6 6 OC Total_______ 164 1,090 935 270 1,205 49 375 244 619 Tinplate and other scrap: 

Detinning plants __ ___ _- _- 841,430 -- 841480  =__ 21892 -. 2,182 —————————_—_—_—_—_—_ 2,182 Grand total _ __ XX XX XX xX XX XX 8,064 13,429 21,493 
XX Not applicable. oo oe . | 7 'Brass-mill stocks include home scrap, and purchased-scrap consumption is assumed equal to receipts; therefore, lines and total in brass-mill section do not balance. 
Omits “machine-shop scrap.”
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| a CONSUMPTION AND USES 

Tin consumption in 1978 and 1979 regis- were merged after LTV Corp., the parent 

tered slight increases over 1977 levels. company of Jones & Laughlin, took over . 

While primary tin usage increased slightly Youngstown’s parent firm, Lykes Corp. 

each year, secondary tin consumption de- Jones & Laughlin, which operated three 

clined slightly each successive year. In 1978 electrolytic tinplate lines (ETL) at its 

and 1979, solder became the major end use Aliquippa works, assumed control of the 

sector for tin, displacing tinplate for the two ETLs and one tin-free steel line at 

first time since 19738. A 5% decrease in Youngstown’s Indiana Harbor works. With 

tinplate production in 1978 and the contin- a combined annual capacity of 850,000 tons, 

| ued declining ratio of tin on tinplate con- LTV Corp. ranked fourth in tinplate capaci- 

tributed to the displacement. The decline in ty, following United States Steel Corp., 

tinplate production was attributed to the National Steel Corp., and Bethlehem Steel 

beverage ‘can manufacturers’ conversion Corp. - 

from three-piece soldered-side-seam cans to In 1978, brass mills consumed 769 tons of 

two-piece drawn and wall-ironed cans; the primary tin and 407 tons of secondary tin. 

two-piece cans require about one-quarter compared with the 1977 levels of 715 tons 

less steel to fabricate. : and 356 tons, respectively. In 1979, brass 

The operations of Jones & Laughlin Steel mill usage increased further to 801 tons of 

Corp. and Youngstown Sheet & Tube Co. primary tin and 525 tons of secondary tin. 

: - Table 5.—Consumption of primary and secondary tin in the United States _ 

oe (Metric tons) 
I 

| | 1975 1976 1977 1978 1979 

StocksJan.1! __.____.__-_------- =. -------------___21,051___19,510 16,894 16,858 13,584 
ee 

Net receipts during year: 7 . 

Primary _...-------------2------------- 42,480, 49,995 48,215 46,821 44,914 

Secondary ______--__--------------------- 2,699 2,019 4,025 2,541 2,636 

Scrap... ~~ ane __ 10,568 10,189 10,604 10,499 7,430 

. Total receipts________-------------------___55,697__ 62,203 62,844 59,861 54,980 
. . 

Total available_________-_--------------- 76,748 81,718 79,788 76,719__—68,564 

Tin consumed in manufactured products: . 

Primary ______-.------------------------ 43,620 51,767 47,596 48,403 49,496 

Secondary _. 2.17222 12,180 1,161 18,186 18,128 12,969 

Total... eee --- ~— 5580062928 60,732 61,531 62,465 

Intercompany transactions in scrap__—__—~--~-—--~—-----. 1,488 1,891 2,148 1,604 1,602 

Total processed_______-_-_---------------—___57,288___ 64,819 ___62,880__ 63,185 64,067 

Stocks Dec. 31 (total available less total processed) ____----- 19,510 16,894 16,858 =——13,584 4,497 

1Includes tin in transit in the United States. 

Table 6.—Tin content of tinplate produced in the United States 

(Metric tons) 
I 

. Tinplate (all forms) 
Tinplate waste- ee a per 
‘waste, strips, in per 

Year eobbles, ete, Gross Tin metric ton 
gross weight weight content? of plate 

(kilograms) 

1975_._________-_-_--_--_------------------ 336,967 4,018,295 18,869 47 

197%6_________________~------~---------- 439,988 4,372,689 20,766 47 

1977.___________-___--_----------------- 355,841 4,228,825 18,539 4.4 

1978._________________----------------- 338,351 4,022,524 17,280 4.3 

1979._________________----------------- 360,852 4,236,578 17,929 4.2 

. Includes small tonnage of secondary tin and tin acquired in chemicals.
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Table 7.—Consumption of tin in the United States, by finished product 

Oe (Metric tons of contained tin) - 

| | 1978 | 1979 
Product a 

. Primary Secondary Total Primary | Secondary Total 

Alloys (miscellaneous) _.__________ 2,195 159 2,354 2,248 180 2,428 
Babbitt _._____________.____ _ 1,835 511 2,346. . 1,830 413. 2,243 | 
Bar tin._____________________ 424 Ww 424 567 WwW 567 
Bronze and brass _______________ 3,012 6,036 —-_-9,048 2,709 5,981 8,690 
Chemicals___________.________ 4,557 WwW 4,557 4,797. W 4,797 
Collapsible tubes and foil... __ 673 Ww 673 686 Ww 686 
Solder_______-________.______  - 12,952 4,818 17,770 13,249 4,773 18,022 
Terne metal __________________ (4) (2) (2) (4) (3) (2) 

: Tinning__—§ = ee 2,349 82 2,431 2,498 86 2,584 
Tinplate? ee 17,280 _- 17,280 17,929 __ 17,929 
Tin powder ___-_- =» ee 1,360 __ 1,360 1,435 W ~—s-1,485 
Type metal __________» ~~ _____ 41 130 171 26 114 140 
White metal®___§_- -§ 5 5 5 5 ee 1,484 Ww 1,484 1,258 WwW 1,258 
Other ______________ Le 241 1,392 1,633 264 - 1,422 = 1,686 a tO 

Total -._________________ 48,403 13,128 61,531 49,496 12,969 62,465 
——— eee ESS 

W Withheld to avoid disclosing company proprietary data; included in “Other.” 
1Mmcluded in “Alloys (miscellaneous).” 
2Includes secondary pig tin and tin acquired in chemicals. 
3Includes pewter, britannia metal, and jewelers’ metal. 

| STOCKS | 

Plant stocks of pig tin were 4,823 tons at price of tin increased throughout the 
yearend 1978, a 29% decline from 1977 1978-79 period, consumers drew down their 
levels and at yearend 1979 stood at 3,671 inventories and tried to time tin purchases | 
tons, less than a month’s supply. As the with brief dips in the market price. | 

Table 8.—U.S. industry yearend tin stocks = 
| (Metric tons) . 

enema enn eee LL A ATA ETS CP pS ist sera ERE 

1975 1976 1977 1978 1979 eee TN 

Plant raw materials: . 
Pig tin: 

| Virgint _- ee 7,160 6,647 6,173 4,129 3,480 : Secondary... $$ 2 ee 317 243 645 694 191 
In process? ______. $5 12,038 10,004 + ~—-10,040 8,761 826 

Total _____~- eee 19,510 16,894 16,858 13,584 4,497 

Additional pig tin: . 
Jobbers-importers__________-__-______________ 2,059 1,009 1,436 275 258 Afloat to United States.._._§____________o 4,115 3,582 8,072 3,358 3,371 

Total_____________________ ee 6,174 4,591 4,508 3,633 3,629 

Grand total ___________..---------_____. | 25,684 =. 21,485 ~=— 21,366 ~=—=-17,217 8,126 ————— ESE Ee EE _ |_| vO 
Includes tin in transit in the United States. In 1979, the figure represents scrap purchased only. 
Tin content, including scrap. 

, PRICES 

The price of tin in the 1978-79 period policy by the Malaysian Mining Corp. Bh d. 
fluctuated considerably about a generally (MMC). 
rising trend. Prices were influenced by the The average 1978 composite price of tin at 
uncertainty of passage of U.S. tin stockpile New York increased about $1 over the 1977 
disposal legislation, the declining value of level to $6.30 per pound, and the average 
the U.S. dollar, mine and smelter work 1979 composite price advanced over $1 to 
disruptions, the lack of GSA sales and ITC $7.54 per pound. 
buffer stock tin availability, the ITC price Starting on August 1, 1978, the MMC, 
range hikes, and the change in marketing 71% owned by the Malaysian Government
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and 29% owned by Charter Consolidated merly, MMC sold its concentrates to the 

- Ltd., revised its marketing procedures. Malaysian smelters and the resultant metal 

MMC began marketing its toll-smelted tin was sold on the Penang market. After the 

| production exclusively through the Anglo change, Penang sales declined from a daily 

Chemical & Ore Co., a London company average of 239 tons from January 1 through 

associated with Charter Consolidated, anda July 31, to 201 tons from August 1 through 

subsidiary of Philipp Brothers, Division of December 31, 1978. | | 

Engelhard Minerals & Chemicals Corp. For- oo 

| Table 9.—Monthly composite price of Straits tin for delivery in New York 

. | (Cents per pound) . 
a 

/ 1978 ] 1979 - 
Month ee 

High Low Average . High Low Average 

January _..__._____________--__- 618.77 572.58 +~—«-59230 © 701.00 66831 «684.28 
February___________-______~----- 604.44 575.15 593.36. 737.24 700.00 720.08 
March _____________________ ++ 590.34 534.01 557.57 754.46 727.36 741.80 
April ____________-________-_---- 553.80 526.63 539.62 752.54 726.72 735.91 

: May______________________----- 585.01 547.97 570.27 751.35 727.13 740.77 
June _______________ ee 611.26 577.73 600.92 76848 | 744.11 753.92 
July_________________ 616.01 598.53 607.00. 773.07 ~~» 727.01 759.52 
August ___________________------ 660.65 616.86 639.25. 758.35 732.42 739.52 
September__________________----- 687.15 654.98 674.84 784.61 TAT ADS 761.95 
October_______.___________------ 805.79 674.12 739.18 792.72 772.99 781.40 
November _____________---------- 790.17 704.37 745.02 824.95 783.13 799.63 

December —_———-~--------+-------____729.72__ 680.08 ___—695.62_ 842.02 809.79 827-95 

Average _-__________-__--____-- XX XX 629.58 XX XX 758.89 

XX Not applicable. . . . 

; ~ Source: Metals Week. . 

FOREIGN TRADE | a | 

Exports of tin metal declined successively increasing its own smelter capacity, thus 

in 1978 and 1979. Reexports continued tobe decreasing the availability of concentrates 

larger than exports, as has been the case on the world market. | 

since 1975. Imports of tin-in-concentrates in The tariff on tin in all forms—-ore and 

both 1978 and 1979 were substantially be- concentrate, metal, and waste and scrap—- 

. low levels of recent years. Bolivia, the remained free. . 

largest source of tin concentrates, has been
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Table 11.—U.S. imports for consumption and exports of miscellaneous tin, | 
_ tin manufactures, and tin compounds. | 

Miscellaneous tin and manufactures Tin compounds 

"———~”~”s«mports——=*=é<“‘*”*CS ports “Imports - 

. tin powder, Tin other . 
| flitters mamings. - oy beatin Ye metalli cs. Dross, skimmings, tin-bearing 

ear tin and. scrap, residues, material, Quantity Value 
manufac- and tin alloys, n.s.p.f. except (metric (thou- 

tures, tinplate tons) sands) 
n.s.p.f. scrap 

. . Value Quantity | Value Value 
(thousands) (metrictons) (thousands) (thousands) 

1977 2 $3,733 813 $1,816 $9,328 170 $1,448 1978 _9 32,276 709 ~ 865 "11,282 - 240 2,472 1979 = 16,732 : 1,350 11,011 ~ 12,513 202 2,473 

: Table 12.—U.S. imports for consumption of tin, by country , 

. . 1978 | . 1979 

. Country Quantity Value. —_ Quantity Value 
(metrictons) (thousands) (metrictons) (thousands) 

Concentrates (tin content): oo SO 
Bolivia ___$___.__~~_ 3,541 $40,089 - 3,745 $48,493 Canada______ ~~~ _— —_ 583 2,968 , Indonesia _______~___~_ 165 1,616 oo oo ‘ Peru _--_ ~~ 82 943, 169 2,218 Singapore ___-__—~ = 85 - 863 on —_ South Africa, Republic of__.§-______§_§_ _ oe 82 339 

Total ~_-_-____2~_ 3,873 43,511 ~ 4,529 54,018 Eee —————————[==Z=="ZZZ_o™ 
Metal:? 

Australia.___-. $2 _ 20 220 135 2,030 Belgium-Luxembourg ______________________ 155 2,092 100 1,532 Bolivia__.-_-___~~_~_ ~~ -. “5,768 69,258 - 5,387 77,595 Brazvil.-_--__~_~_ 2 1,810 22,123 933 13,423 Canada_________ == 3 55 58 116 Chile _-__-_-___~_ __ _— 276 8,865 China: . . 
Mainland _______________________ 1,571 15,494 185 2,686 Taiwan ~_~_-__ = 50 595 __ _- Germany, Federal Republicof_____________ 148 1,856. 25 405 Hong Kong ____________________ _— __ 1 17 India _/___________ ee __ __ 40 591 ‘Indonesia ~~~ 5,664 70,609 5,429 78,917 Korea, Republic of _-___________________ 5 62 . _- _- Macao ___-_ _— — 20 ~ 300 Malaysia_______-_~___~_ 23,928 291,189 23,448 343,814 Mexico___________~______ 1 17 5 89 Netherlands___________________ 50 604 __ a Peru _-___-_~___ , 20 239 a oe Philippines _~_-_-__________~__~_ 20 306 __ _- Singapore _______________ 230 2,914 1,070 16,451 South Africa, Republic of _-_______________ __ __ 253 883 Thailand______~_ ~~ 6,865 85,693 10,440 148,803 United Kingdom ___ $$ $= = 468 5,274 550 8,533 ————_. 
ON 46,776 568,600 48,355 700,050 

eee 

1Bars, blocks, pigs, or granulated.
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International Tin Agreement.—Coun- should be based on production costs. During 
tries who were signatory to the Fifth Inter- 1978-79, the International Tin Council revis- 

national Tin Agreement (ITA) continued to ed upwards the buffer stock price range on 
discuss the differences between producer two occasions as shown in table 13. The U:S. 
and consumer viewpoints such as the appro- Government was committed to contribute 
priate floor and ceiling price ranges forthe up to 5,000 long tons of tin to the ITC buffer 
tin buffer stock. The producers believed the stock; several bills to provide for this along 
floor and ceiling price ranges should be’ with the sale of various amounts of tin from 
related to current tin market price and _ the stockpile were introduced in 1978-79 but 
consumers maintained that the ranges none was enacted into law. 

Table 13.—Changes in ITC buffer stock range | . 

Previous range . Effective 7/14/78 Effective 7/20/79 

US. equiva- USS. equiva- US. equiva- . 
M$ per picul lentdollars M$perpicul lentdollars M§$perpicul lent dollars 

. ' per pound per pound per pound 

Floor price ___.-________ 1,200 | 3.66 1,350 4.40 1,500 5.25 
Lower sector _._________ _1,200-1,300 3.66-3.96 _1,350-1,450 4.40-4.72  1,500-1,650 5.25-5.77 
Middle sector___________ — 1,300-1,400 3.96-4.27  1,450-1,600 4.72-5.21 _ 1,650-1,800 5.77-6.30 
Upper sector ____________ _ 1,400-1,500. — 427-4.57 —-1,600-1,700 5.21-5.54 —_1,800-1,950 6.30-6.82 
Ceiling price ___________ . 1,500 4.57 1,700 5.54 1,950 — 6.82 

Australia.—Production was again domi-_ dilla prospect near Bourke in New South 
nated by the operations of Renison Ltd., Wales. The prospect was encouraging 
51% owned by Consolidated Gold Fields enough that Aberfoyle Ltd. decided to pro- 

_ Australia Ltd., accounting for more than ceed with exploration work which will allow 
half of total Australian production in both it to gain a 51% interest in the prospect. 
1978 and 1979. Reserves at the world’s Metals Exploration Ltd. reached an 
largest underground tin mine, located at agreement with Comstaff Pty. Ltd. and 
Renison Bell in Tasmania, were increased Preussag Australia Pty. Ltd. to explore the 
14% to 13.7 million tons of ore, but the abandoned Mt. Bischoff tin mine in Tas- | 

average grade decreased slightly to 1.14% mania. Between 1871 and 1947, this mine : 
tin with the discovery of 2.2 million tons of | produced 56,000 tons of tin metal. 
ore averaging 1.06% tin. Renison will com- Southland Mining Ltd. sold its Tableland 
mit $18 million to increase ore throughput Tin Dredging operations to Oakbridge Ltd. 
of its concentrator from 630,000 to 850,000 The dredging operations are located at 
tons per year. The expansion, scheduled for Mount Garnet and have an annual capacity 
completion by late 1980, will include in- of 4 million cubic yards. Oakbridge already 
creased mining and service facilities and operated the Ravenshoe dredge and sluicing 
additional housing and associated infra- plants nearby. 
structure in Zeehan to accomodate 80 more A consortium headed by Newmont Min- 
employees on the work force. ing Corp. announced a sizable new tin 

In 1978, Abminco N.L., operator of the deposit in the Glen Innes district of New 
Ardlethan, Aberfoyle, and Cleveland mines, South Wales. Drilling results indicated 19 
became a wholly owned subsidiary of Aber- million tons of mineralization grading 
foyle Ltd. As a result, Aberfoyle became 0.17% tin, along with copper and silver, 
Australia’s second largest tin producer, minable by open pit methods. 
Australian Pty. Ltd.’s interest declined Associated Tin Smelter’s plant near Syd- 
from 55% to 45%, and Cominco Exploration ney remained the country’s only smelter; it 
Pty. Ltd. became wholly owned by Aber- _ toll-smelted for the various tin mines, with 
foyle. production of about 5,500 tons yearly. 

Eastmet Ltd. encountered tin at its Dora- Greenbushes Tin N.L. announced plans to
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Table 14.—Tin: World mine production, by country! 

(Metric tons) 

) Country 1976 ~ 4977 1978 1979° 

North America: - 
Canada _________ Le 274 328 360 2362 
Mexico _____§_____~-~~~ Le 481 220 73 . 100 
United States Le W Ww W Ww 

South America: . 
' Argentina®___ LL 3600 3500 3400 500 

. Bolivia*___ 222222 ee eee ee 30,315 32,626 30,883 227,648 
Brazil ____-_______.-~-_--_ ee 75,388 6,450 6,980 8,000 
Peru_____~~ ~~ ee 273 300 1,744 1,500 

Europe: 
Czechoslovakia®_____§§_»§_-§_-_-____ ee 3180 3180 3180 180 
German Democratic Republic®__ ___ _________ T1,300 T1,400 1,600 1,600 
Portugal _-. 5 ™339 267 269 270 , 
Spain ____ ~~ LLL” 390 554 520 500 
USSRoE ee 31,000 ¥33,000 34,000 35,000 
United Kingdom ____~§_§___§__________________-_ T3323 F4,100 3,182 2,800 

Africa: 
Burundi___§ $$ 5 5 ee LLL 26 €30 30 30 

- Cameroon ____ Le 10 14 14 20 
Niger _______ Le 126 130 90 90 

Nigeria ___$_§_§_~~__~ ~~ Le 3,710 3,267 2,751 3,000 
Rhodesia, Southern® ____§_§_________~___________ 600 *600 600 600 

~ Rwanda_____$__ Le 1,605 1,598 1,502 1,500 
. South Africa, Republic of ~~~. 2-2 ~~ 2.799 2,864 2,886 22,697 

South-West Africa, Territory of (Namibia) ___________~ 800 994 1,250 1,000 
Swaziland ___~___________________________- t2 2 1 1 

. Tanzania ______§_§_§_____~____ 3 _— 9 10 
Uganda® ________________________________ 3120 3120 3120 60 
Zaire __-_________i ee 3,776 5,073 4,390 4,500 
Zambia® _____§_§__ LLL (°) 3 (5) 1 

Asia: 
Burma _____~§______ ~~ ee 507 362 757 1,160 
China, Mainland®_____§_§_§___2_~_ ~~ 20,000 20,000 — 22,000 25,000 
Indonesia_ _____~___________~___~_-~_____ ~~ 724,456 25,926 27,437 26,000 
Japan. 643 604 598 600 
Korea, Republic of _._§_-_§_____________________ 35 15 20 20 
Laos® ___ Le 3576 3600 3400 300 
-Malaysia ____ 2-22 ee 63,401 58,703 62,650 64,000 
Thailand _____________=_2____ Le 20,452 24,205 31,423 235,358 
Vietnam®________~ ee 250 250 250 200 

Oceania: Australia __..§_-________~__________=__ Le T10,611 10,634. 11,864 311,400 

Total. _______- ~~ 228,364 235,909 251,183 256,002 

©Estimate. Preliminary. "Revised. W Withheld to avoid disclosing company proprietary data. 
1Contained-tin basis. Data derived in part from the Monthly Statistical Bulletin of the International Tin Council, 

London, England. 
2Reported figure. 
3Estimate by the International Tin Council. 
4Series revised to reflect reported mine output. 
5Less than 1/2 unit. 

construct a 2,000-ton-per-year smelter, with the Government intervened and ordered 
completion by 1982. the private sector to increase tin miners’ 

Bolivia.—Tin mine production declined wages 20% to 25%. Rail transportation 
in 1978 and 1979, in spite of record high tin costs also increased significantly after the 
prices. Lower output was attributed to de- Antofagasta and Bolivia Railway Co. put 
clining ore grades and reserves, high min-_ into effect a 45% freight rate increase for 
ing costs and taxes, political problems, lack bulk loads and a 20% increase for minerals 
of capitalization, and investment climate. in sacks. The increase in rail transportation 
Tin exports, at 29,000 tons, increased 14% costs was somewhat mitigated when COMI- 
in value to $373 million, reflecting record BOL negotiated a 12% discount for ship- 
high tin prices; tin exports accounted for ments exceeding 3,000 tons per month. 
52% of the total value of Bolivian exports Empresa Minera Catavi, the largest tin 
and 72% of the value of mineral exports. mining complex in Bolivia, reportedly lost 

Mining costs increased substantially after $9 million in 1978. The loss was attributed 
COMIBOL granted a 35% wage increase to to declining ore grade and the use of obso- 

_its miners. The private mining sector refus- lete equipment. Tin production at the mine 
ed to match COMIBOL’s increase, citing has declined over the past 10 years from 
that high taxes had eroded profits to such 6,400 tons to 4,400 tons in 1978. COMIBOL 
an extent that all it could offer was a 17% __ planned to replace the sink-float plant and 
wage increase. After the threat of a strike, increase capacity from 5,000 tons per year
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Table 15.—Tin: World smelter production, by country! | 

(Metric tons) 

a 
Country 1976 1977 1978 1979° OE 

North America: | 
Mexico?______________________--_-------- 800 1,000 1,000 1,000 7 

7 United States?___________________._-_------ "5,733 6,724 5,900 44,600 
South America: 

Argentina _________~~~----~-~__----~---+-~--- 120 120 120 120 
Bolivia®_________________________-..----- 10,100 12,285 16,184 18,000 
Brazil ________.____-_-_-__-------------- 76,252 7,428 7,150 8,000 

Europe: 
Belgium________-__-___________-__-------- 4,068 3,520 3,295 3,000 
German Democratic Republic®_____________-.----- 1,200 1,200 1,200 1,600 
Germany, Federal Republic of __.________-____--- 1,449 2,897 3,241 3,000 
Netherlands ___________-_-__~__----------- 2,000 2,100 1,800 2,000 
Portugal _______________-________-------- 319 588 520. 600 
Spain__________________-_--__---------- 75,369 5,348 ©4148  ——-,000 | 
USSR&__________ ee 31,000 ™33,000 34,000 35,000 

7 United Kingdom _________----__--__-------- 711,161 10,458 8,445 8,000 
Africa: - 

Nigeria_______________--~---~------------ 3,667 3,315 8,045 3,000 
Rhodesia, Southern® ____§______._______-------- ™600 ™600 600 600 
South Africa, Republic of _______.___--__------_- 683 582 637 700 | 
Zaire _____________________- 478 765 496 500 

Asia: a 
_ China, Mainland®___________-_-------------- 20,000 20,000 22,000 25,000 

Indonesia____§_$_=— ~~ ee eee ¥93,322 24,005 25,829 28,000 
Japan_____________ +--+ - 1,144 1,280 1,140 41,251 
Malaysia® ____________________~__-__-__-- 78,017 - 66,305 71,953 72,000 
Thailand ____________._____-------------- 20,337 23,102 28,945 433.058 
Vietnam®_________________-__- ee 200 200 200 160 

Oceania: Australia ____.§_$_§_.___._____-~_-_~~-~--_-~--~-+- 5,603 5,561 5,129 5,000 

Total_________.-____-___------------- 7233 622 232,378 246,972 259,189 
nn 
°Estimate. Preliminary. Revised. | 
1Data derived in part from the Monthly Statistical Bulletin of the International Tin Council, London, England. Output 

reported throughout is primary tin only unless otherwise specified. . 
Smelter output from domestic ores is as follows, in metric tons: 1976—481; 1977—220; 1978—73; 1979 (estimated)—100. 

3Includes tin content of alloys made directly from ores. . 
*Reported figure. 
5Excludes output of volatilization product (reported as “low grade volatilized powder”’) as follows, in metric tons: 1976— 

675; 1977—964; 1978 and 1979—not available. : 
®Includes small production of tin from smelter in Singapore. 

to 12,000 tons per year of tin concentrate. expected to process 25,000 tons of low-grade 
The contract for the construction of a ore and 5,000 tons yearly of tin dust from 

second volatilization plant, to be located at the La Palca plant. Together, the two Vinto 

Machacamarca in Oruro, was awarded to smelters were expected to be able to handle 
the U.S.S.R. The first plant, a $35 million 30,000 tons of tin, enabling Bolivia to proc- , 
operation under construction by Machi- _ ess all of its ore output. | 
noexport of the U.S.S.R., at La Palca near Brazil.—In 1978 and 1979, tin production : 
Potosi, was extensively damaged by a land- continued the steady rise of recent years. 
slide in 1979; the accident delayed by at Production was concentrated in the Federal 
least 1 year the plant’s scheduled opening Territory of Rondonia and the State of | 
in September 1979. These volatilization Goias. Average production was 0.5 to 1 
plants were designed to allow the extraction kilogram of cassiterite per cubic meter of 
of tin from the slagheaps which have been ground. The U.S. Geological Survey esti- 
accumulating since large-scale mining be- mated measured, indicated, and inferred 
gan. Some of the slagheaps were believed to reserves in the Rondonia tin field as 600,000 
be of better average grades than some of the tons of tin and an additional 1.07 million 
country’s major mines. It was estimated tons of material considered to be uneconom- 
that COMIBOL’s tin output could rise by ic. Brazil’s measured tin reserves were 
6,000 tons per year with the opening of the about 100,000 tons, half of which were in 
La Palca plant. Similar facilities were the Rondonia district. Newly discovered 

_ planned for mines at Llallagua and Que- deposits in central Para were expected to 
chisla. contribute substantially to Brazil’s domestic 

The new smelter at Vinto which can production. The only significant mechaniz- 
handle low-grade tin concentrate will be ed operations were in Rondonia. Some pro- 
built by 1980 adjacent to the main 20,000- duction from hand mining methods was 
ton-per-year smelter which can only handle derived from the Territory of Roraima, 
high-grade concentrates. The new plant was Territory of Amapa, and the States of Goias,
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_ Para, Rio Grande do Sul, Paraiba, and smelter was provided by the U.S.S.R. Tin 
Minas Gerais. | metal production was expected to increase 

The recent rise in tin prices increased 45% by 1980. 
exploration activity, resulting in a consider- Indonesia.—The tin industry was domi- 
able expansion of measured reserves in nated by Perusahaan Terbatas Tambang 
Rondonia and, to a lesser extent, in the Timah (P. T. Timah), the national tin min- 
Xingu area of Para. The first bucket-wheel ing company that produced over 24,000 tons 
syction dredge to be used for mining pur- jn 1978. Other companies that either pro- 
poses in Brazil commenced production at duced tin or had exploration rights included 
the Igarape Preto mine in 1979. Another pP. T. Riau Mining, which was formerly 

_ high-grade gravel pump mine situated to known as Billiton Exploratie Maatschappij 
the south of the existing Jacunda mine Indonesia, B.V. (BEMD); P. T. Broken Hill 
started production in 1978 and was expected Pty. Indonesia (BHP); and P. T. Koba Tin. 
to produce 2,000 tons of concentrate per Pp. T. Timah increased its dredge fleet 
year when fully operational. One small with the commissioning of the $17.3 million gravel pump mine in the north of Rondonia Bangka II dredge which is expected to pro- 
was due to start a modest production, and at. guce about 1,500 tons of tin-in-concen- least two feasibility studies for large bucket- trate per year. Bangka II, the first new 
line dredges were in progress. .. dredge commissioned in the past 12 years by 

Patino N.V.'s Brazilian subsidiary, Cia. P. T. Timah, raised the total number of 
Estanifera do Br azil (Cesbra) > P urchased dredges operating in Indonesia to 35. The. 
Philip P Brothers 50 %o equity in ae company has an additional dredge on order, 
prasiiense S/ a arasa) for ° ts rte the Belitung I which, when commissioned 
B 1 arn ed © a ‘dee at E ind a th in late 1980, was expected to produce about 
od need abo a 100 | ge of ti andelas t te 1,100 tons of tin-in-concentrate per year 

Produce th. ut tons of tin concentra from offshore deposits near Belitung Island. 

A new tin district in the Itamarandiba- P. T. Koba Tin, 75% owned by Australian 
Itinga-Ritapolis area in northern Minas Ge- © interests and 25% owned by P. T. Tim ah, 
rais State was being worked by independent increased p roduction from 158 tons of tin-in- | prospectors, but was not yet proven com- Concentrate in 1978 to 2,917 tons of tin-in- 
mercially exploitable for larger mechanized concentrate in 1978. Production was ex operations. pected to reach 4,500 tons per year in the 
Canada.—In 1979, Shell Canada Re- 1980's. P. T. Koba Tin operated two onshore 

sources Ltd. announced completion of a ucket dredges on Banka Island although diamond drilling program on a tin property offshore exploration rights were included in 
in the East Kemptville area of southwest i up dewate ring and rehabilitating 
Nova Scotia. The company estimated re- ‘ > ’ 
serves at 25 million tons of ore containing the Kelapa Kampit mine on Belitung Is- 
0.20% tin to a depth of 100 meters. Further and. Production from the $4 million pilot studies were planned for 1980 to evaluate mill totaled 385 tons of tin-in-concentrate in 
the economic significance of this deposit. 1978. The Government was evaluating a 

China, Mainland.—China began trial op- feasibility rudy to Gefermine ype are . 
erations at a mine located in Southern € mine which was abandoned an e€ 
Guangxi Autonomous Region. The first in World War II. 
phase of the project was designed to process |. The new Bima dredge of BEMI, delivered 

1 million tons of ore and recover 4,000 tons in 1979, was to operate in the Pulau Tudju 
of tin, 20,000 tons of zinc, 5,000 tons of lead, offshore area in the Riau archipelago. It 
3,000 tons of antimony, and 70,000 tons of will be the largest capacity tin dredge in the 
sulfur, as well as rare and precious metals. world, featuring a novel hydraulic support 
The mining area reportedly extended over system for its bucket ladder to compensate 
100 kilometers and had 800,000 tons of tin for expansion. 
reserves. P. T. Timah’s Peltim smelter at Mentok, 
German Democratic Republic.—A newly Bangka, will expand by 1980 from the 

developed tin mine and concentrator were present capacity of 33,000 tons per year to 
brought into operation at Altenberg. Re- 39,000 tons per year; an additional reverber- 
portedly, the ore deposits were the largest atory furnace will be installed to accomo- 
in central Europe. The concentrates were date the anticipated increase in Indonesia’s 
being processed at the modernized tin smel- mine production. 
ter at Freiberg. Equipment for the new Malaysia.—Increased production by the
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gravel pump sector resulted in successive the mining of 405 hectares of land near 
tin output increases in 1978 and 1979. This Ayer Kuning in Perak State. The venture 
marked the first increase in Malaysian between MMC (40%), Tronoh Mines Malay- 
production in the past 6 years, but produc- sia Bhd. (30%), and the Perak State Devel- 
tion levels were far below the output of opment Corp. (PSDC) (80%) will operate two 
76,830 tons in 1972. The main factors inthe dredges and is expected to produce about 

' decline of Malaysian production were the 12,000 tons of tin-in-concentrate from 1981- 
restrictive State licensing policy and high 1996. The land was originally the subject of 
taxation. a 70%-30% joint venture between Tronoh 

At yearend 1979, there were 54 tin and PSDC which failed to obtain Malaysia’s 
dredges, 772 gravel pump mines, and 47 foreign investment committee approval. 
opencast, underground, and other miscella- Ayer Hitam Tin Dredging Malaysia Bhd., 
neous mines in operation, about the same as an MMC member operating three dredges 
the number of total active mines at yearend in Selangor, studied the feasibility of open 
1977. The tin labor force increased slightly pit mining of an area below 67 meters, the 
to 39,109 workers. maximum dredging depth of its No. 2 

To increase its revenues from tin mining dredge. If the results prove favorable, de- 
operations, the Selangor State Government watering and stripping of overburden could 
revised its policy for granting mining leases. start in 1980. Ayer Hitam, operating three 
With respect to foreign-owned companies, dredges, produced 2,085 tons of tin concen- 
mining leases would revert to the State trate in 1979. | 
upon expiration and would be reissued to Malaysia announced the planned con- 
the State-owned mining company, Kumpvu- . struction of its first electrolytic tinning line, 
lan Peransang Selangor Bhd. (KPS). KPS__ due to start production by late 1981. It is to 
would, in turn, sublease the area to the be built at Pasir Gudag, a port in Johore 
original owner and would collect a tribute. and called Malaysian Tinplate Corp. The 
Foreign-owned companies could exploit new . Government-owned Food Industries of Ma- 
mining areas only through a joint-venture laysia will hold a 31% stake, with Mitsui 
company in which KPS held 70% equity. and Kawasaki also participating. This 

| Although Malaysian-owned companies development could absorb _ substantial 
could mine new areas of 202 hectares or amounts of tin that would otherwise fe 
greater only through a joint-venture compa- available for export. Ce, 
ny 51% owned by KPS, no KPS participa- Nigeria.—Tin production in Nigeria con- 
tion would be required to renew leases of tinued its generally declining trend of re- 
any size held by Malaysian companies orfor cent years. The Nigerian Enterprises Pro- 
new leases of less than 202 hectares to be motion Decree, which requires a 60% Niger- ' 
mined by a Malaysian company. ian ownership in all firms mining tin, 

Berjuntai Tin Dredging Bhd., the largest caused the loss of foreign capital, which in 
Malaysian tin producer and a member of turn has led to declining production, low 
the Malaysian Mining Corp. (MMO), was profitability, declining surface reserves, and 
the first company to be subjected to the new _ the lack of investment in new equipment or 
leasing arrangement. Berjuntai leases re- mines. Also, the State Governments tended 
verted to KPS upon expiration. KPS subse- to encourage uses other than mining for the 
quently subleased them back to Berjuntai, land because of the low revenues received 
charging Berjuntai a 10% tribute based on from rent on surface mining leases. The 
concentrate production. | four leading tin producers remained Amal- 

An agreement between Pacific Tin Con- gamated Tin Mines of Nigeria Ltd., Bisichi- 
solidated Corp. and KPS resulted in the Jantar, Ex-Lands, and Gold & Base in the 

establishment of a joint-venture firm, Pe- States of Plateau, Benue, Bauchi, and Kano, 

rangsang Pasifik Sdn. Bhd. This company respectively. Control of Almagamated Tin 
will work 1,250 acres of Pacific Tin’s old Mines passed to the Nigerian Government 
lease plus an additional 250 acres at Ban- to comply with a Government decree that at 
tang Berjuntai. Pacific Tin, which is 38% least 60% ownership be held by Nigerians; 
owned by Denison Mines Ltd. of Toronto, previously a significant portion had been 
Canada, operated two dredges in the area held by the Malaysian Government. 
and produced about 1.5 million tons of tin Production by Amalgamated Tin Mines of 
concentrates in 1978. Nigeria Ltd., the nation’s major tin produc- 

The MMC joined several State Govern-_ er, declined successively in 1978 and 1979. 
ments in joint mining ventures during the The production decline was caused by diffi- 
year. The first was an agreement covering cult mining conditions, mechanical trou-
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bles, a face fall in one of the mining areas, boats, 40%; gravel pumps, 31%; and 

and sporadic availability of diesel fuel. The dredges, 18%. In addition to the published 
company proved an additional reserve block production figures, it was estimated that 
containing 2,700 tons of cassiterite, raising about 2,500 tons of tin concentrates was 

tin ore reserves to 32,500 tons averaging 0.4 smuggled out of the country. 
kilogram of tin per cubic meter. A new regulation on foreign investment 

For over 50 years, the tin industry in in Thailand, effective December 1978, re- 
Nigeria has extracted tin ore from surface quired that mining companies with offshore | 
deposits. Since these deposits are being operations in less than 61 meters of water 
depleted, the Government is looking into must be 60% Thai-owned, and those with 
the possibility of exploiting underground operations in depths in excess of 61 meters 
deposits. However, a hard core of basalt must have at least 51% Thai ownership. 
poses a problem; to penetrate this region, a The regulation also provided the right of 
huge investment in machinery must be the Thai Government’s Offshore Mining 
‘made. . Organization (OMO) to purchase up to 10% © 
Rwanda.—Societe Minera de Rwanda _ of the shares at par value in foreign compa- 

(Somirwa), a 49% Rwandan-51% Belgian nies operating in Thailand. _ 
firm, began construction of a 3,000-ton-per- OMO expected delivery of its first dredge 
year tin smelter at Kigali. The smelter, in 1980. The dredge will have a capacity of 

| scheduled for completion in 1980, is ex- 329,000 cubic meters per month and work 

pected to handle the nation’s entire cassite- offshore deposits at Ban Do Dan, Phangnga. 
rite output. Aokan Tin Bhd.’s production from its two 

Singapore.—Kimetal Pty. Ltd. began op- dredges operating in Phuket Bay was 1,668 
erations at two new tin smelters with a_ tons of tin concentrates in 1979. After 
total capacity of 750 tons per month. Singa- Aokam Tin agreed to a reorganization of 
pore has no tin mines and has long been’ the company as Aokam Thai Ltd. in which 
alleged as the center of Southeast Asian tin Aokam Tin will hold 40% and Thai inter- 
smuggling activity. A report showed that in ests 60% equity, the Thai Government re- 
1979 Singapore imported 2,266 tons of tin- newed Aokam Tin’s mining leases in Phu- 
in-concentrate and 1,186 tons of metal, yet ket Bay for another 25 years. Aokam Tin, a 

exports of tin-in-concentrates were 6,121 MMC company, will sell its mining assets 
tons, and of metal, 7,094 tons.? and Thai mining leases to Aokam Thai for 
Spain.—Mensa planned to bring on- $15.25 million. Aokam Tin’s affiliated com- 

stream by 1980 a tin volatilization plant, to pany, Tongkah Harbour Tin Dredging Bhd., 
be constructed by Humboldt-Klockner, at was also negotiating with the Thai Govern- 
its present Valga works in Galicia. The ment to establish a Thai operating com- 
plant would increase Mensa’s smelting ca- pany. Discussions were slower because. 
pacity to 12,000 tons per year, and enable it Tongkah Harbour’s leases did not expire 
to treat material with only 5% metal con- until 1980 compared with December 31, 
tent compared with its current 45% mini- 1978, for Aokam Tin. _ 
mum level. Thai Pioneer Enterprise Ltd. planned to 

South Africa, Republic of.—The coun- build a $7.2 million tin smelter at Pathum 

try’s largest producer, Rooiberg Minerals Thani. Lurgi Chemie and Huttentechnik 
Development Co. Ltd., began construction of GmbH will equip the smelter. Metall- 
a $2 million smelter adjacent tothe A mine _ gesellschaft AG will train Thai operating 
concentrator. The smelter was expected to personnel at its Berzelius plant and sell the 
produce about 2,000 tons of tin metal per tin on world markets. The plant, scheduled 
year from Rooiberg’s high-grade concen-_ to begin production in 1980, will produce 
trates. Provisions to smelt the lower grade 3,600 tons per year with production ex- 
flotation concentrates will be made later. pected to increase to 5,200 tons per year 
Most of the metal would be sold domestical- within 5 years. 
ly. The Thai Present Co.’s smelter, planned 
Thailand.—Tin was the most important for the Phuket area, will have a 7,000-ton- 

metal in the Thai mineral industry, ac- per-year capacity, with concentrates coming 
counting for 78% of the total mineral out- from the Andaman Sea region. 
put value. In response to record high tin The Thailand Smelting and Refining Co. 
prices, Thai tin production has steadily Ltd. (Thaisarco) began the addition of two 
increased in recent years from about 20,000 furnaces to double capacity. Thaisarco, 

tons in 1975 to about 35,000 tons in 1979. Thailand’s only tin smelter, produced 
The major productive sectors were suction 28,945 tons of metal in 1978.
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United Kingdom.—Cornwall Tin & Min- gain access to the lower levels of the aban- 
ing Corp.’s Mt. Wellington mine, which doned Levant mine that adjoins Geevor was 
began commercial operations in May 1976 completed; the reserves in this part of the 
after 8 years of prospecting and develop- mine were estimated at 250,000 tons con- 
ment, closed down in April 1978 because the taining 1% tin oxide. The firm expected to 
ore grade was not at projected levels. The commence production there in 1981. 
closure of the mine caused the adjacent Joint partners AMAX Exploration and 
Wheal Jane mine, a Consolidated Gold Hemerdon Mining & Smelting continued 
Fields Ltd. mine in operation since 1971, to exploration of the Hemerdon Ball tin- 
close due to the influx of water from the Mt. tungsten-china clay ore body near Plym- 
Wellington mine and the marginal viability outh, Devon. Through the end of 1979, 
of Wheal Jane. The two mines, which pro- exploration indicated a mineralization of 
duced 1,400 tons of tin-in-concentrate in about 45 million tons at 200 meters, with an 

1977, remained closed through most of 1978 average grade of 0.025% tin. Determination 
and all of 1979, as several prospective pur- of the commercial viability of the prospect 
chasers studied the feasibility of reopening was expected by 1982. 
them. In July 1979, Rio Tinto Zinc, through Europe’s largest tin smelter, Capper Pass, 
its 95%-owned Carnon Consolidated, located at Hull, was inactive for about a 

_ purchased the two mines with an indication month in 1978 due to a labor dispute. The 
of restarting production by 1980. Rio Tinto Zinc subsidiary was responsible 

Geevor Tin Mines Ltd. mined 119,088 tons for the entire United Kingdom output of 
of tin ore in 1979; however the grade was_ refined tin as well as processing concen- 
lower than in recent years, falling to 883 trates for Australia and Bolivia. — , 
kilograms per ton. A subincline project to | 

| | TECHNOLOGY | , 

The Southeast Asian Tin Research and permitted the application of high current : 
: Development Center (SEATRAD), establish- densities, yielding cell efficiencies of over 

ed by an international agreement between 95%. The process may be installed immedi- 
Indonesia, Malaysia, and Thailand in 1977 ately after the fuming operation, eliminat- | 
to coordinate research on tin prospecting, ing the smelting steps. 
mining, beneficiation, and smelting, was A new method for recovering metals from 
granted $2.6 million towards its operating dilute solutions using a fluidized bed of 500- 
expenses for 1978-81 by the United Nations millimeter-diameter glass beads in combi- 
Development Program. SEATRAD’s initial nation with screen-like expanded mesh elec- 
program includes (1) the development of trodes was developed.* The glass-bead bed 
new and improved drilling techniques and was fluidized by a dilute metal-containing 
improved hydraulic mining techniques in’ solution. The resultant vigorous mixing, 
Malaysia, (2) exploration in two areas of which optimized contact between the 
Thailand, and (8) studies on slag treatment dissolved metal and the electrode, improved 

in Indonesia.’ the mass transfer. Once the electrodes be- 
A full-scale version of a laboratory miner- came saturated with plated-out metal, they 

al separator was installed at Cornwall’s were removed from the unit and processed 
largest tin mine, South Crofty, to evaluate for recovery of the metal. Although already 
its efficiency in reclaiming very fine tin tested by recovering copper, cadmium, nick- 
ores.* The laboratory separator could recov- el, and zinc from plating-plant rinse tanks | 
er tin from sands containing as little as with concentrations typically from 100 to 
0.2% tin. .220 parts per million, more expensive met- 

A paper describing the technical feasibili- als, such as tin, could be processed in lower 
ty of the sodium sulfide leaching-electro- concentrations. 
winning process for recovering tin from It was found that the presence of tin in 
volatilized dusts was published.5 The dusts cracking catalysts counteracts the loss of 
were leached in a sodium hydroxide-sodium activity and selectivity of catalysts in refin- 
sulfide solution which was cooled to remove _ eries which is caused by the presence of 
the crystallized arsenic compound. The heavy metals in feedstock.? The only pre- 
electrowinning process, using a solution of viously known additive that had the same 
sodium hydroxide and sodium sulfide, effect was an antimony compound. The
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problem of feed materials containing heavy cated that by carefully processing munici- 
metals has been the focus of considerable pal solid waste by a series of leaching, 

_ research as refiners anticipate dealing with shredding, and magnetic separation steps, it 
lower grade stocks. is possible to produce carload quantities of 

A process to recycle nuclear fuel was detinned bales of steel scrap equivalent to — 
developed using a bath of molten tin heldin No. 1 bundle quality for use in steelmaking. | 
graphite vessels at low pressure in an inert- In addition, up to 5 pounds of tin per gross 
gas etmospnere The moiten Onides | of the ton of scrap is recovered during the detin- 
metals in the fuel are reduced to metals and _ ning process. | 
nitrided. Waste products, which are about —H-——___ | | 
3% of the fuel, separate either as a gas or as Physical scientist, Section of Nonferrous Metals. i 

. e e e ’ . . 1 0 

a solid floating precipitate. The gas can be — gueiter. Am. Metal Market, v. 86, No. 140, July 21, 1978, p. 
condensed and stored. Uranium and pluto- 6. a 
nium nitrides, the reusable fuel components _ ,,,/" International. S. E. Asian Tin R & D. V. 51, 1978, p. 
that make up 97% of spent fuel, sink to the ‘Work cited in footnote 3. | | 

} 5Pommier, L. W., and S. J. Escalera. Processing of Ti | bottom, of the, vessel and can be wecovered png ew hes Sag ToN' Ap 
° » Pp. * , 

process reportedly could reduce nuclear — Dee nemical Engineering. Chementator. V. 85, No. 28, 

waste volume thirtyfold and yield a solid Chemical’ Week. Technology Newsletter. V. 124, No. 2, 
waste that is easier to store. Jan. 10, 1979, p. 25. —_ | 

. Study by the U.S. Bureau of Mines has p. eee Week. Technology Newsletter. Nov. 21, 1979, 

shown that it is possible to recover signifi- — °Makar, H. V., B. J. Wiegard, Jr., E. L. Gresh Il. 
cant quantifies o eerie and tin from See ee poMings Ri bt From Urban Waste for Use in 

urban waste materials. e research indi- | |



— Titani 
By Langtry E. Lynd? and Ruth A. Hough? . 

The years 1978 and 1979 were outstand- Fla. However, ilmenite production rebound- | 
ing ones for titanium, with U.S. mill prod- ed in 1979 to about the 1977 level, despite 
uct shipments reaching a new record each the November 1979 closure of a mine at 
year. In 1979, the sponge metal production Boulougne, Fla. a : 
rate was approaching estimated industry Prices for titanium mineral concentrates _ 
capacity of about 23,000 tons per year.*The except ilmenite, and for titanium products 
main factor in the strong market for tita- increased in 1978-and 1979, especially those 

| nium metal was the greatly increased rate for rutile concentrate, titanium pigment, 
of orders for commercial airliners. Demand and sponge metal, which rose about 60%, 
was such that lead times for mill product 20%, and 35%, respectively. 
deliveries rose to 70-80 weeks or more, Legislation and Government  Pro- 
compared with 12-24 weeks in 1977, Domes- grams.—The Government stockpile goal for 
tic production and consumption of titanium titanium sponge metal remained at 131,503 
dioxide pigment products increased moder- tons during 1978 and 1979. The quantity of 
ately in both 1978 and 1979. Production of specification titanium sponge metal in the 

- ilmenite and rutile decreased considerably Government stockpile in December 1979 
in 1978, mainly because of mine shutdowns was 21,465 tons. In addition, there was 
at Lakehurst, N.J., and Green Cove Springs, 10,866 tons of nonspecification material. 

Table 1.—Salient titanium statistics | 

1975 1976 1977 1978 ~ 1979 
United States: 

Ilmenite concentrate: 
Mine shipments______ short tons__ 702,252 617,896 542,333 580,878 646,399 | Value_____________thousands._ $26,946 $27,578 ™$25,201 $25,628 $32,965 Imports___________ short tons__ 122.010 168,402 334,990 308,671 184,478 Consumption._-___________do__ 747.821 822,259 866,504 792,289 791,063 Titanium slag: 
Imports__________.______do__ 212,682 171,624 150,564 149,172 111,210 Consumption.________.____do__ 147,965 203,964 149,454 128,826 144,708 Rutile concentrate, natural and synthetic: 
Imports____________-____do__ 224,499 281,712 "128,800 289,617 283,479 Consumption._____________do__ 231,430 237,718 185,419 263,184 313,761 Sponge metal: 
Imports for consumption ______do__ 4,190 1,778 2,387 1,476 2,488 Consumption._____________do__ 17,626 13,315 16,236 19,854 23,937 Price, Dec. 31, per pound__________ $2.70 $2.70 $2.98 $3.28 $3.98 Titanium dioxide pigments: 
Production_______ short tons__ 603,429 712,940 687,103 700,755 © 724,887 Imports for consumption ______do__ 25,918 68,497 114,810 117,708 104,968 Apparent consumption________do__ 595,516 753,947 785,003 801,728 810,218 Price, Dec, 31, cents per pound: 

Anatase_________________ 38.5 41.0 43.5 46.0 53.0 Rutile _.-____-_______ 43.5 46.5 48.5 51.0 59.0 World production: 
Ilmenite concentrate ______short tons. 3,194,028 —°3,490,031 —*3,653,264 P3,861,397 ©3,848,714 Titanium slag_________._.______do__ 881,505 ¥901,198 764,514 1,087,193 €856,040 Rutile concentrate, natural._______do__ 1421532 ™1444,806 ™1380,8383 P1331951 ©1398,173 SS Or et’ 

“Estimate. Preliminary. "Revised. 
1Excludes U.S. production data to avoid disclosing company proprietary data. 
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The Government stockpile goal for rutile - 1979. One individual pleaded guilty and the 

concentrate remained at 173,928 tons, and other eight defendants pleaded nolo con- 

total rutile stockpile inventory in December tendere. The defendant companies in the 

1979 was 39,186 tons. _ | trial were Martin Marietta Aluminum, Inc., 

In September 1978, the U.S. Department RMI Co., Crucible, Inc., and Lawrence Avia- . 

of the Treasury received a complaint from _ tion Industries, Inc. Titanium Metals Corpo- 

SCM Corp. alleging that titanium dioxide ration of America (TMCA) was named as an 

imported into the United States from Bel- unindicted coconspirator. A civil suit filed 

gium, the Federal Republic of Germany, by the U.S. Justice Department against all 

France, and the United Kingdom was being these companies was still pending at the 

sold at less than fair value. Investigations endof1979® = a | 

carried out by the Treasury Department In efforts to alleviate the shortage of 

under the Antidumping Act of 1921, as titanium by encouraging imports, the fol- 

amended, resulted in the determination lowing two bills were introduced in 1979: 

that such sales at less than fair value had H.R. 3591, on April 10, to reduce temporari- 

taken place. However, investigations by the _ ly the duty on titanium sponge, from 18% to 

International Trade Commission to deter- 9% ad valorem, until June 30, 1981; and 

- mine the extent of any injury to a U.S. H.R. 4738, on July 11, to reduce temporarily 

industry from these sales at less than fair the duty on titanium sheet, plate, and other 

value resulted in a determination in No- rolled titanium products, from 18% to 9% 
vember 1979 that no such injury had oc- ad valorem, until June 30, 1981. Under the 

curred or was likely to occur.‘ | Tokyo Round of negotiations completed in 

The Federal Trade Commission (FTC) in 1979, the most-favored-nation duty on the 

April 1978 charged E. I. du Pont de Ne- above forms of titanium was scheduled to be 

mours and Co., Inc., with attempting to reduced in several stages to 15%, over the 

monopolize the production of titanium diox- period January 1, 1980, to January 1, 1987. 

- ide pigments and engaging in unfair meth- The suspension of duty on waste and scrap 

ods of competition. In September 1979, an titanium was extended until June 30, 1981, 

. administrative law judge for the FTC as provided by Public Law 95-508. The duty 

dismissed these allegations,s and an FTC on titanium dioxide, 7.5% ad valorem, most- 

hearing officer ruled that the agency should favored-nation, was not affected by the 

drop its charges against the company. _~ Tokyo negotiations. —_ | a 

_A Federal grand jury in Pittsburgh, Pa., H.R. 2297 was introduced on February 21, 

in September 1978 indicted four producers 1979, to continue until June 30, 1982, the 

of titanium mill products, and'some of their existing suspension of duties on synthetic 

officers, on price-fixing charges. The trial rutile. . | 

and sentencing were completed in May 

| | DOMESTIC PRODUCTION 

Concentrates.—Production of ilmenite Du Pont at Starke, and Highland, Fla., and 

decreased in 1978 for the fifth consecutive of ASARCO, Incorporated, at Manchester, 
year, but reversed the trend in 1979 by N.J., was comparable to their 1977 output. 
rebounding to near the 1977 production Production by NL Industries, Inc., Tahaw- 
level. The decrease in 1978 was caused us, N.Y., was over 50% higher in 1979 than 
mainly by the shutdown, because of deplet- in 1977 or 1978. Production of rutile concen- 
ed reserves, of the SCM Corp. sand mining trate has been insignificant since the TE 
operation near Lakehurst, N.J.. in March mine shutdown in June 1978. The other 

1978. The increased production in 1979 was Florida producers recovered some rutile in 
achieved despite the shutdown of the Tita- bulk concentrates consisting mainly of 
nium Enterprises (TE) mining and wet mill- ilmenite and leucoxene. . 
ing facilities at Green Cove Springs, Fla., in In April 1980, the TE property was 
June 1978. However, TE continued opera- purchased by Associated Minerals Consoli- 
tion of its dry mill, producing some ilmen- dated, Ltd. (AMC) of Australia for $11.7 
ite as well as zircon and monazite from million. AMC expected to produce at Green 

stockpiled tailings. In November 1979, Cove Springs, over the next 16 years, 50,000 
Humphreys Mining Co. ceased operations at tons per year of ilmenite, 25,000 tons per 
its Boulougne, Fla., deposit because of de- year of rutile, and 25,000 tons per year of 

pleted reserves. Production at the mines of zircon, as well as smaller amounts of leu-
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: Table 2.—Production and mine shipments of ilmenite concentrates! 
| , 7 | from domestic ores in the United States | 

Production Shipments 
| Year — gross weight = Gross weight TiOz content Value . | 7 i short tons) —_ (short tons) (shorttons) (thousands) 

1975 2 717,281 . 702,252 ‘404,269 $26,946 1976 __-____ 652,404.  —s-617,896 + . = 374,989 27,578 1977 ___ 887508 542,333 331,139 25,201 1978 __-__- 589,751 . 580,878 352,842 25,628 1979 639,292 646,399 889,585 = = 32.965 

‘Includes a mixed product containing rutile, leucoxene, and altered ilmenite. . 

Table 3.—Components of U.S. titanium metal supply and demand | 
. a | (Short tons) a . 

| : ] | | 1975 «1976 1977 1978 1979 
Production: _ a a : Ingot ---_______-____---_-~_-----__L-___ 25,560. 21,614 26,302 «31,885 «7,125 
Exports; =. > _ . oo, Do, 

Sponge ____-_____ NA NA NA 97 ~—si«<«ézd8200; _ Other unwrought ._--_- = = NA NA NA - 210 T55_ ‘Scrap —_________ = 4826 6144. 83.894 5,453. 4,967 Ingot, slab, sheet. bar,ete __-_________-_.________ 1900  —° 15065 _ 1/050 1340 1,984 Other wrought____=__~ = eo H- k ~ 689 1,316 

_ Total_.-- e206 7,209 4,444 7,789 8,602 | | — eee 
Imports: - en, et co ce : Sponge __-- Le _____ 4190 1,778 2,387 1,476 2,488 | | Serap ee 876  —«:14,860s«4,494 3,789 6,154 Ingot, billet___..__§-_---- eee =i i (ss 561 388 Mill products _-_- =) 5 __ __ 1,125 942 | 

Total —__~___-_----------------.-----_ 5,275 3,961, «7,285—Ss«G, 951 9,922 Stocks,end of period: | 7 | a . Government; Sponge (total inventory)"._______-_____ 31,692 32,329 782,381 32,381 32,831 

Sponge -------_ 5669 3,617 3,546 2,642 2,155 Scrap —_ ~~~ 6132 5,764. *6,770 6,447 6,733 Ingot _-______--__-_-----_- -------__ 1012 1,831 1,898 2,155 2,221 Other --- 35 26 42. 93 200 
Total industry __________________--__---_ 12,848 . 11,288 12256 11,317 —«+11,309 , Reported consumption: 

Sponge -_-- = 626 13,315 16,2386 19,854 23,987 Scrap ___-~____----_ 7 8'816 9,211 10,889 12318 13,986 Ingot —_________-___sa2g'gg 21,004 25,241 30,746 35,440 Mill products (net shipments}! ___._____ | 15,628 14,498 15,466 17,648 21,122 Castings (shipments)> _____-______-___ 241 257 188 180 184 

"Revised. NA Not available. . . 
-1Source: Bureau of the Census, Current Industrial Reports Series DIB-991 and ITA-991. 

coxene, staurolite, and monazite. _ McGee’s pigment plant in Hamilton, Miss. 
Kerr-McGee Chemical Corp. suspended Total employment at the synthetic rutile 

operations at its synthetic rutile plant at plant was to be 113 people. 
Mobile, Ala., on March 1, 1978, to investi- A comprehensive study was completed by 
gate process and design modifications. The the State of Minnesota on the copper, nick- 
modifications were reportedly needed to el, and titanium resources of the Duluth 
allow the plant to operate at design capacity Complex in St. Louis and Lake Counties, 
of 110,000 tons per year and be in com- Minn. Titanium resources in the area were 
pliance with environmental regulations. In estimated at more than 220 million tons of 
late 1979 it was announced that this syn- magnetite-ilmenite ore containing over 10% 
thetic rutile plant will resume operations, TiO..7 
and by mid-1980 should be able to supply U.S. Titanium Corporation, a New York 
the raw material requirements for Kerr- firm, was reportedly planning to mine the
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Piney River, Va., titanium deposit formerly Metal.—Production of titanium sponge 

| owned by American Cyanamid Corp. to metal in 1978 was 29% higher than in 1977, 

recover ilmenite for pigment manufacture, and in 1979 was 24% higher than in 1978. 

and calcium phosphate for fertilizer produc- Oregon Metallurgical Corp. rebuilt its 

tion. U.S. Titanium in 1978 agreed to pay titanium sponge metal plant which had 

$9,240 for replacement of Piney River fish been severely damaged by an explosion and 

that were killed in 1977 by runoff from fire in October 1977, and resumed produc- 

waste copperas (ferrous sulfate), which was _ tion in March 1978. The production rate in 

left on the property from the previous 1979 was expected to be close to full capaci- 

pigment manufacturing operation. U.S. Ti- _ ty. a 

tanium also agreed to remove the copperas, Sponge producing companies during 1978 

estimated at 60,000 to 100,000 tons*, andin and 197 9 and their approximate annual 

January 1980 was ordered by a Virginia capacities were TMCA, Henderson, Nev., 

judge to pay $100,000 into an escrow ac- jointly owned by NL Industries, Inc., and 

| count to cover the costs of removal, and to Allegheny-Ludlum Steel Corp., 13,000 tons; | 

complete removal of the waste by December RMI Co., Ashtabula, Ohio, owned by Na- 

31, 1980.9 tional Distillers & Chemical Corp. and 

Ferrotitanium.—Ferrotitanium was pro- United States Steel Corp., 7,500 tons; and 

duced by Shieldalloy Corp. at Newfield, Oregon Metallurgical Corp., Albany, Oreg., , 

N.J., by the Pesses Co. at Solon, Ohio, and- publicly owned with Armco Steel Corp. and 

by Reactive Metals and Alloys Corp., West Ladish Corp. as major stockholders, 2,500 

Pittsburg , Pa. Most of the production con- _ tons. The following eight companies pro- 

| sisted of the 70% titanium grades. duced titanium ingot: ' 

me 

. Company . . Plant location | 

Crucible, Inc., Colt Industries oe ee ee ee Midland, Pa. 

Howmet Corp., Alloy Div_______--------------------------------77
-7-7- Whitehall, Mich. 

Lawrence Aviation Industries, Inc ____.____---------~------------------- Port Jefferson, N.Y. 

Martin Marietta Aluminum, Inc ________-_----~------------------------- Torrance, Calif. 

Oregon Metallurgical Corp__ —__—---+--------------------------7-77-7-7-
7 Albany, Oreg. 

RMICo ______._-___---~------------
---------- - =< -- ort Niles, Ohio. 

Teledyne Allvac ________-----_--~-----------------~--
------7---7-77- Monroe, N.C. 

Titanium Metals Corp. of America _______—_----------------------------
 Henderson, Nev. 

The high demand for titanium metal initiated by the Bureau of Mines during the 

which began in 1978 and intensified in 1979 1960's and subsequent research conducted 

led to sponge production rates close to by Dow. Pilot plant work by Howmet re- 

industry capacity, and influenced sponge portedly indicated that unit process energy 

producers to begin expansion programs. costs are about one-half those of existing 

RMI Co. announced it would expand its commercial processes. Plans were complet- 

sponge capacity to 9,000 tons per year, the ed _ for the construction of an expandable 

additional 1,500 tons of annual capacity to semicommercial manufacturing unit in 

be in operation by mid-1980. RMI also began _‘ Freeport, Tex., with startup scheduled for 

a 25% expansion of its ingot and mill 1980. If this effort to develop a commercial 

product production capacity. TMCA’s TI- prototype operation is successful, a com- 

MET Division announced a 1,000-ton-per- mercial-scale plant, probably with about 

year sponge capacity expansion to 14,000 5,000 tons per year capacity, was planned to 

tons per year, to be completed in late 1980 be onstream by the mid-1980s." : 

or early 1981, with further expansion to Pigment.—Pigment production increased 

16,000 tons per year likely in 1982-84. Ore- in 1978 and 197 9 compared with 1977. Ru- 

gon Metallurgical Corp. was considering a tile pigment accounted for 78% and 74% of 

50% expansion of sponge capacity to 3,750 total production in 1978 and 1979, respec- 

tons per year. tively, and was produced by six manufactur- 

Dow Chemical Co. and Howmet Turbine ers. Five companies produced anatase pig- 

Components Corp. announced formation of ment. Companies producing titanium diox- 

a jointly owned firm, D-H Titanium Co., to ide pigment during 1978-79, with plant loca- 

scale up and commercialize an electrolytic tion and estimated capacity at yearend 

process for the production of titanium 1979, in tons per year, were as follows: 

sponge.° This process is based on work
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ae eeu Co d plant locat Pigment capacity (tons per year) 
mnpany and’ Plant focation Sulfate process Chloride process eee tte process Chloride proces 

American Cyanamid Co.,Savannah,Ga________________. 52,000 40,000 E. I. du Pont de Nemours & Co., Inc.: _ 
Antioch, Calif_._-_-_.____.2_- ee __ 35,000 De Lisle, Miss____________._ 2 __ 150,000 Edge Moor, Del____-__________ — 167,000 New Johnsonville, Tenn —---~- __ 228,000 Kerr-McGee Chemical Co., Hamilton, Miss — eee _- 52,000 NL Industries, Inc., Sayreville, N.J..-.____________ sss 100,000 — Gulf + Western Natural Resources Group, Chemicals Div. 

(formerly New Jersey Zinc Co.): 
Ashtabula, Ohio ____________i ee __ 29,000 Gloucester City, NJ_______.___ = 44,000 _- SCM Corp., Glidden Pigments Group, Chemical/ Metallurgical Div.: 
Ashtabula, Ohio ---- 2 __ 42,000 Baltimore,Md ______________ 2 53,000 30,000 

Total 249,000 773,000 

Du Pont completed construction of its Glidden Pigments Group of SCM Corp. was 
150,000-ton-per-year chloride process pig- planning to expand TiO. pigment produc- | 
ment plant at DeLisle, Miss. Production tion capacity by up to 20,000 tons at its 
began in late 1979 and was to be increased Ashtabula, Ohio, and Baltimore, Md., | | 
gradually as demand grows. plants. : 

Early in 1978, NL Industries Inc. ceased In August 1979, two producers of sulfate 
production of pigment from concentrates at process pigment reported arrangements for 
its St. Louis, Mo., plant, restricting its the sale of bypreduct gypsum from their 
output at that location to pigment slurry waste acid neutralization plants. Gypsum 
made from pigment manufactured at other from American’ Cyanamid Co.’s Savannah, 
plants. The company’s decision was said to Ga., plant was to be converted by an adja- 

| be based on market considerations and cent Lemco, Inc., plant into briquettes for 
environmental compliance costs. The St: use by the cement industry. SCM Corp. was 
Louis plant was closed permanently in 1979. selling byproduct gypsum from its Balti- 

In May 1979, NL Industries announced more, Md., plant to a local wallboard manu- 
the combination of its Industrial Chemicals _ facturer. . | 
Div. and its Worldwide Titanium Pigment The use of TiO. pigment in slurry form 
Group into one operational unit, to be continued to grow. Slurry shipments re- 
known as NL Chemicals, with headquarters portedly doubled in 5 years to an estimated 
in Hightstown, N.J. 145,000 tons in 1978, or 20% of total US. 

In December 1979, it was reported that pigment production. 

Table 4.—Components of U.S. titanium dioxide pigment supply and demand _ . 
. (Short tons) 

eee 
1975 1976 1977 1978 1979P 

ne 

Production. _____________~_________ 603,429 712,940 687,103 700,755 724,887 Shipments: ! 
Quantity _-__________________ 576,097 711,774 696,552 714,547 NA Value (thousands)_______________ $423,701 $594,846 $602,383 $621,909 NA Imports_________________________ 25,918 68,497 114,810 117,708 104,968 Exports_________________ 15,807 20,580 16,336 37,812 49,369 Stocks, end of period ______.___._-___ "106,968 T113,873 114,447 93,370 63,638 Apparent consumption?______________ _ *e 995,516 758,947 785,003 801,728 810,218 ee Oe IO 

"Revised. Preliminary. NA Not available. 
‘Includes interplant transfers. 
2A pparent consumption = production plus imports minus exports minus stock increase. 

Source: U.S. Bureau of the Census.
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| - | CONSUMPTION AND USES | : a 

~. Concentrates.—The total amount of TiO. installed in the Middle East was also a 

consumed domestically in concentrates in- major application in 1979. 

creased from 801,000 tons in 1977 to 886,000 Factors influencing demand were the 

tons in 1979. During that period, the market _ placing of orders by large aerospace firms to 

share of TiO. in ilmenite dropped from 65% _fill both actual requirements and anticipat- 

| to 55%, that of TiO. in slag dropped from ed new orders, and the need for producers, 

13% to 12%, while the proportion of TiO. | fabricators, and users to build larger work- 

consumed as rutile increased from 22% to in-process inventories.’? As a result of this 

33%. This increase in rutile consumption heavy demand, a shortage of titanium met- 

was partly due to Kerr-McGee’s return to al developed in 1978 and continued through 

using natural rutile following shutdown of 1979, with delivery lead times for mill 

its beneficiated ilmenite (synthetic rutile) products rising to 70-80 weeks compared 

plant in 1978. oe | - with 12-24 weeks in 1977. A reduction of 

NL Industries developed a well-drilling demand during 1980 was expected by some 

mud based on ilmenite and in 1979 was industry sources, which along with increas- 

marketing an ilmenite product for this ed domestic production and imports may 

application. Advantages of ilmenite over ease the shortage by late 1980 or early 1981. 

barite, which is used in conventional dril- It was estimated that in 1978 and 1979 

ling muds, include higher density and dura- consumption of titanium mill products, al- 

bility, and lower viscosity at a specified mud lowing for the scrap generated and used for 

density. About 2.5 million tons of barite was making steel and other alloys, was about 

used in domestic drilling muds in 1979. ° - 60% for aerospace uses, 20% for powerplant 

Metal.—Increased demand was reported and chemical industry application, and 20% 

for all mill product categories in 1978 and for alloying purposes. Neglecting the scrap | 

1979, except for a 9% to 10% drop in generated, mill products usage was about 

shipments of sheet, strip and plate, and pipe 75% for aerospace and 25% for other indus- 

and tubing, in 1978. The strong market was trial uses. | 

due mainly to a sharply increased rate of The main nonaerospace industrial appli- 

ordering for commercial aircraft such as _ cations of titanium in 1978 and 1979 were as 

the Boeing 747, Lockheed L1011, and pipe and tubing for surface condensers in 

McDonald-Douglas DC10 in 1978, and to powerplants, for heat exchangers in the 

peaking of demand for commercial air- chemical industry, and for desalination 

frames, military programs, and tubing for evaporators; as sheet and strip for titanium 

nuclear powerplant condensers in 1979. Ti- electrodes, chiefly anodes for production of 

tanium tubing for desalination units to be chlorine and sodium chlorate; as plate, pipe,
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Table 5.—Consumption of titanium concentrates in the United States, by product 
(Short tons) 

Ilmenite? Titanium slag Rutile 

Year and product Gross TiOe Gross‘ TiOa Gross TiO2 vo weight content® = weight —_—_content® weight content® 

1975. 747,821 432,409 147,965 104,585 231,430 218,923 1976__ 822,259 498,013 203,964 . 144,506 237,718 223,612 © ATT LLL 286 6,504 2521,194 149,454 - 106,201 3185,419 3173,840 

1978: . 
Alloys and carbide________ A) (4) (5) (5) (4) (4) Pigments __________-__ 781,241. 467,410 128,826 91,490 = 209,743 195,431 _ Welding-rod coatings and . . fluxes __ (4) (*) a _ 8,979 8,427 
Miscellaneous® __________ 11,048 8,038. -- -— 44,462 41,326 

Total _.-_-_-________ 792,289 475,448 128,826 91,490 263,184 245,184 | ELON ON LOR 245,184 —oeeeeeeeeeeeeEeEeeeeee 
1979: oo . Alloys and carbide________ (*) (4) (°) () 4 (4) Pigments ___-____~_____ 175,681 475,342 144,708 106,346 247,334 230,776 

Welding-rod - coatings and . 
fluxes ______~_~___-___ (4) (*) _- _- 10,480 9,947 

Miscellaneous®__________ 15,382 ~ 11,886 __ — 55,947 52,189 

. Total _-- 791,063 487,228 144,708 .. 106,346 313,761 292,912 
. . st - * 7" ? ‘ 

“Estimate. — So me 
1Includes a mixed product containing rutile, leucoxene, and altered ilmenite. ; 

. "Includes estimate of imported ilmenite used to make synthetic rutile in the United States. | - —_ 5Includes imported synthetic rutile, but excludes synthetic rutile made in the United States from imported ilmenite. 
“Included with “Miscellaneous” to avoid disclosing company proprietary data. ©. .:/:- 
‘Included with “Pigments” to avoid disclosing company proprietary data. . “Includes ceramics, chemicals, glass fibers, and titanium metal. : 

Table 6.—Distribution of titanium-pigment shipments, titanium dioxide content, by | 
Bo od industry. | 

| | | . (Percent) . | . 

= Industry | 1975 1976 1977 1978 1979 

Paints, varnishes, lacquers_____________________ | 58.7 §1.1 52.0 47.9 47.4 : Paper_________~___ 19.0 21.4 20.7 20.8 218 
‘Plastics (except floor covering and vinyl-coated 

| . fabrics and textiles) __ 9 =5§_-_- =e 74 106 © 11.7 11.6 11.8 Rubber __ ~~ __- 2.8 2.7 3.1 2.8 2.9 Ceramics___.________________ 1.9 1.9 1.9 2.1 1.9 Other_______________ 7.6 9.4 8.2 8.7 9.0 Exports___________~_______ ie 2.6 2.9 2.4 6.1 5.2 

Total ____---~-~---~--2- ~~ eee ____-__ = 100.0 100.0 100.0 100.0~—:100.0 
OTS eS 

and tubing for chemical process equipment; tanium and titanium metal scrap in steel 
and in miscellaneous applications including and other alloys increased about 6% in 
marine, and steam turbines." 1979, mainly because of a 61% increase in 
Pigment.—Pigment consumption increas- the amount used in superalloys. A pro- 

ed only about 3% from 1977 to 1979, despite jection was made in 1979 that increased 
a 6% increase in production during that production of high strength steels from 
period. Titanium dioxide long-term growth about 5 million tons to 10 million tons 
outlook was estimated by major producers annually by the 1980s could require an 
at 2% to 3% per year." additional 600 to 700 tons per year of 
Ferrotitanium.—Consumption of ferroti- titanium additives.'5
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Table 7.—Consumption of titanium products? in steel and other alloys >. 

oo ‘(Short tons) oo 

_ 7 i 1975. +1976 ©1977 | 1978 1979 

Carbon steel___________-_-_--_-------------------- 804. —-_- 976 780 601. 529 

Stainless and heat-resisting steel __________-----~------- 1,117 2,008 2,049 2,394 2,368 

Other alloy steel (includes HSLA) _ _ __-—---------------- 838 818 859 936 959 

Tool steel. ___________---_-_----~----=+-~--------=- _ WwW . WwW WwW WwW W 

Totalstecl?_____.----2 82759 8,802 8,688 ——8,931_—_—8,856 | 

Castirons 2-2 eee 96 100 92 144 = 129 

Superalloys eee eee ee + ++ - §85 ‘455 482 748 1,197 

Alloys, other than above_______-—------------------- 1,548 . 768 537 255 — 234 

Miscellaneous and unspecified __~ ___-~---~-~---~------- 182 273 "16 9 9 

Total consumption ___________---------~-------- 5,170 5,398 4,815 5,082 5,425 

a NT 

Revised. W Withheld to avoid disclosing company proprietary data; included in “Miscellaneous and unspecified.” — 

Uncludes ferrotitanium containing 20% to 70% titanium and titanium metal scrap. 

2Except for data withheld and for unspecified included under “Miscellaneous and unspecified.” 

| STOCKS — | : 

Stocks of titanium concentrates ‘in the United States are shown in table 8. i 

. Table 8.—Stocks of titanium concentrates in the United States, December 31 

oe . (Short tons) . . | = 

| | -: - - Gross weight TiOe content® 

- Tlmenite: | . 

“497. ee ------- ™205,020 ™494,658 
1978 __._ eee ------- | €810,757 510,430 
19199 ___._____ e+ -- 728,620 462,217 

Titanium slag: a 
1977 __.__________ ee ----- 762,581  -¥44,464 © 
1978 §_ = - 105,685 75,097 

1919 ______._________- eee 75,089 56,917 
Rutile: 

1977 __._____ eee --------- T146,200 T136,935 

1978 ____________--------------------------- ©183,793 172,685 

1979 ee == -------- ©197,453 120,070 
Titanium pigment:? 

1977... eee ++ NA 114,447 
1978 _______ _ ee ee NA 93,370 

199 ______.__________ = | NA 63,638 
eer OPO eS 

€Rstimate. ‘Revised. NA Not available. 

1Source: U.S. Bureau of the Census. 

| PRICES 

Concentrates.—Price quotations for il- per short ton at yearend. Australian rutile, 

menite in domestic markets, $55 per long f.o.b. Australian ports, began 197 8 at $185- 

ton at the beginning of 1978, decreased to $195 per short ton, increased in November 

$50 in August 1978 and remained at that 1978 to $230-$250, further increased in Au- 

level until December 1979 when they in- gust 1979 to $348-$369, and ended the year 

creased to $55 per long ton. Australian with prices of $29 1-$332 for bulk lots and 

ilmenite prices increased from $17-$19 per $322-$352 per short ton for bagged lots. 

long ton in 1978 to $18-$19 per long ton f.o.b. Declared valuations of synthetic rutile im- 

Australian ports in January 1979, at which ports at foreign ports of shipment averaged 

level they closed the year. $151 for 1978 and $162 for 1979, while c.if. 

Rutile concentrate spot prices, f.o.b. At- values averaged $169 for 1978 and $181 for 

lantic and Great Lakes ports, rose from 1979 per short ton. 

$300-$325 per short ton to $325-$350 in The price of titanium slag, f.o.b. Sorel, 

7 August 1978, to $350-$375 in January 1979, Quebec, increased in March 1978 from 

to $375-$400 in June 1979 and to $425-$450 $102.50 per long ton to $110 per long ton,
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where it remained through the end of 1979. $7.13; plate $6.50 to $9.04; and sheet and 
Metal.—The published price of domestic strip, $11.90 to $14.10. | 

titanium sponge climbed in September 1978 Pigment.—Published prices of titanium 
from $2.98 per pound to $3.28 per pound, to dioxide pigment in January 1978 were 48.5 
$3.98 per pound in March 1979, and remain- cents per pound for rutile and 43.5 cents per 
ed at that level through the rest of the year. pound for paper-grade anatase, and were 
Japanese sponge increased from $2.50-$2.65 raised periodically to the following levels, 
per pound to $2.80-$2.95 at the start of 1978, for rutile and anatase, respectively: Second 

_ to $3.10-$3.30 in August 1978 and to $3.60 quarter 1978, 51.0 cents and 46.0 cents per 
_ per pound in January 1979, where it re- pound; second quarter 1979, 54.5 cents and 

mained through yearend. Quotations for 49.5 cents per pound; and third quarter 
mill products, per pound, during the period 1979, 59.0 cents and 53.0 cents per pound. 
were bar, $7.48 to $10.73; billet, $4.86 to | 

FOREIGN TRADE | 

Exports and imports of titanium materi- als are shown in tables 9 through 12. — | 

: Table 9.—U.S. exports of titanium products, by class | 

1976 i977. ~~~S*S*S«Y:SB 1979 | 
| Class Quantity Value Quantity Value Quantity Value Quantity Value 

(short (thou- (short (thou- _—_ (short (thou- (short (thou- 
tons) sands) tons) sands) -*:: tons) . sands) tons) — sands) 

Concentrates: 
Ilmenite _______.__~___ 3,478 $78 21,876. $415 NA NA NA ' NA 

, Rutile _________-_____ 1,324 399 803 328 NA NA 9,908 $2,057 

Total___$_~.~__________ 4,802 ATT 22,679 743 NA NA 9,903 2,057 . 

Metal: . | 
Sponge. _____=_______ -- _- -- _— 97 $351 180 1,019 
Other unwrought_________ —_ -- _- _- 210 1,141 155° —s:1,125 
Scrap_______ 2 6,144 8,547 3,394 5,643 _ §,453 8,777 4,967 18,265 
Ingots, billets, slabs, etc __ _ _ — 1,065 15,039 1,050. 14,254 1,340 11,290 1,984 26,456 
Other wrought __________ NA NA NA NA 689 11,768 1,316 25,912 | 

Total. _____________ 7,209 28,586 4,444 19,897 7,789 38,327 8,602 72,777 

P igment and oxides: Te 

Titanium dioxide pigments_ _ _ 20,555 16,155 16,225 12,506 37,812 26,967 49,369 43,940 
Titanium compounds except 

pigment grade __________ 25 14 111 122 1,529 —- 2,505 2,087 4,211 

Total._______ —----+- 20,580 16,229 16,336 12,628 39,341 | 29,472 51,456 48,151 

NA Not available.
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Table 10.—U.S. imports for consumption of titanium concentrates, by country’ 

1977 1978 1979 

Country : Quantity Value Quantity ‘Value Quantity Value 
“(short —_ (thou- (short (thou- (short (thou- 

tons) sands) tons) sands) tons) sands) 

Iimenite: | | | 
. Australia____.____..------ 309,902 $4,590 308,649 $4,463 184,478 $2,846 

. Netherlands? ____________~_ 25,088 1,087 _- __ __ _- 
Norway..__..— --___------- —_ _- 22 3 _- i.e 

Total___._____________ _° 384,990 5,677 - 808,671 4,466 184,478 2,846 — 

Titanium slag: . | | 
Canada_____________~__-_ 150,564 13,514 149,172 14,858 81,289 7,814 
South Africa, Republic of __—— —_ _- — _— _— 29,921 3,286 

Total_ _~._-__.--___ = -_- 150,564 13,514 149,172 14,858 111,210 11,100 

Rutile, natural: . 
Argentina? ______________ 7,862 1,789 _- __ __ _— 
Australia. _§_§-§_-$__________ 88,681 18,659 242,505 45,667 140,291 25,357 
Netherlands? ____.________- 673. 489 _- __ _- _- 
Sierra Leone. __.______~-~— a — _- —_ 7,980 1,484 
South Africa, Republic of ___ — —— _- _- 5,453 841 10,819 2,068 
Sri Lanka ______~_-_-____~ _— _- 6,063 990 6,305 1,432 
Other______ ~~ --_-_ 23 3 8 1 18 113 

Total_________________ 97,289 20,940 254,029 47,499 165,413 30,454 

Rutile, synthetic: . 7 
Australia.___§_$_§__§.____-- -- 17,351 2,103 23,546 3,771 72,218 11,799 
France?___§ $$$ ________--- () 1 _ __ __ _- 
India ~._-_-____~__--_-~-~ ~~ + 5,500 750 11,011 1,393 22,134 3,190 
Japan. ______~_____~_-iL-~ 3,691 682 675 142 1,243 278 
Taiwan ________________- 19 5 356 68 22,471 3,838 

| Total_________________ | 26,561 3,541 35,588 45,875 118,066 19,105 
Titaniferous iron ore: _ oo 

Canada____________~-___-_ 82,753 2,526 51,640 1,837 153,714 4,880 

1 Adjusted by the Bureau of Mines. - | 
2Country of transshipment rather than country of production. 
3Less than 1/2 unit. 
‘Data do not add to total shown because of independent rounding. 
‘Includes materials consumed for purposes other than production of titanium commodities, principally heavy 

aggregate and steel furnace flux. 

Table 11.—U.S. imports for consumption of titanium pigments 

1976 1977 1978 1979 

Country Quantity Value Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) tons) sands) 

Australia _~_________--__- 1,747 $971 2,573 $1,487 2,683 $1,654 6,119 $4,146 
Belgium-Luxembourg _ _ — __ _ _ ~ 6,703 4,503 11,501 8,830 8,936 7,082 2,620 1,893 
Canada___________--__-- 11,285 8,539 15,636 12,246 17,242 138,847 19,808 16,948 
Finland __-__._~_______ ~~~ 4,813 3,247 © 4,688 3,242 5,110 3,644 5,791 4,533 
France ____§__§_§________-~- 6,064 4,190 5,039 3,543 11,054 7,943 5,564 4,816 
Germany, Federal Republic of _ — _ 20,069 15,857 46,490 34,742 39,973 33,935 34,961 32,025 
India ____ ~~ ee 394 180 463 275 451 250 80 46 
Italy __.-______________- —_ _- 583 338 650 430 688 496 
Japan___ ~~ ee 3,641 3,606 3,085 2,805 3,562 2,926 4,736 4,362 
Mexico ______________~_- _- _- 2,241 1,716 38 23 —_ __ 
Netherlands_____________-_ 229 176 843 576 954 680 20 17 
Norway ____________---- 1,786 1,273 3,614 2,726 1,920 1,467 2,395 1,970 
South Africa, Republic of __ _ ——_ _- _- _- —_ _- _- 599 351 
Spain -_________________ 120 65 1,264 802 3,060 2,025 9,630 7,383 
Taiwan_________________ __ _- 293 240 __ __ __ __ 
United Kingdom __________~_ 11,941 7,707 16,182 10,861 21,467 14,362 11,348 8,781 
Yugoslavia ______________ _- _- 287 255 ~ 656 466 461 416 
Others _________________ 25 28 28 27 2 5 148 127 

Total) _ _-§_ 5 68,816 50,341 114,810 84,712 117,708 90,741 104,968 88,310 

1Data may not add to totals shown because of independent rounding.
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Table 12.—U.S. imports for consumption of titanium metal _ - 

| 1976 1977 1978 "1979 
Class and country. Quantity Value Quantity Value Quantity Value Quantity Value 

(short (thou- (short (thou- (short (thou- (short (thou- 
. tons) sands) tons) sands) tons) sands) _ tons) sands) 

Unwrought: Sponge 
China, Mainland_________ _- _— — — ee __ 99 $1,533 
Japan woe 1,360 $5,580 1,673 ~—- $6,487 756 $3,181 2,058 10,777 
USSR. 256 812 469  ~—«-1,581 604 —_ 2,393 330 ©—-2,260 
United Kingdom _________ 162 605 245 908 116 514 1 10 

Total. $$ » 1,778 ° 6,977 2,387 8,976 1,476 6,088 2,488 14,580 

Ingot and billet: - 
Canada___§__~§_~________ __ — _— __ -24 295 - 2 49 
France __ $$ __~§__§_§_______ -- __ _— _— _— __ 2 38 
Germany, Federal Republic of _ __ aL __ _- 1 6 (4) . (7) 
Japan________________ _- __ ao _— 6 75 13 154 
USSR. ~~ 222222222 _- __ __ __ 500s 2,181 313-2478 
United Kingdom __________ _ __ _- __ _ 30 173 8 140 
Other__________-____- LL __ __ __ __ -_ (4) - 5 

Total? ~~ _. __ _- __ 561 2,681 338 2,859 

Waste and scrap: 
Austria... _____.______ __ - __ 174 448 59 286 

. Canada____ 219 291 190 393 299 587 332 —«-1,319 
Germany, Federal Republic of _ 153 317 7193 709 393 1,391 321 1,706 
Japan. 299° 54 209 679 105 359 469 2,706 | 
South Africa, Republic of _ __ _ __ __ __ __ _— ~~ 170° | 1,762 
Sweden_______________ __ __ __ _- 44 112 425. 1,822 
Switzerland____________ __ __ 2 6 192 354 59 264 
USSR 486 477 1852 2,202 ~*1,868 33,012 3,313 8,422 
United Kingdom _________ 421 823 1276 2,195 ~ 556 1,522 726° 3,552 
Other________________. 282 312 172, 391 164 353 - 266 927 oe 

Total? __- == 1,860 2,774 4,494 6,575 3,789 8,139 6,140 22,267 

: Canada.______________ 135 —-:1,286 64 692 581 3,745 = =< 470—S—s«83,799 
Germany, Federal Republic of _ 2 28 () 7 16 240 29 484 
Japan._-______________ 160 1,408 219 ~—-:1,704 556 «4,663 393 5,081 
United Kingdom _____ ____ 21 114 60 261 13 169 28 312 
Other_______-_.-_____- 6 153 11 294 10 226 22 518 

Total? _.____________ 323 2,939 354  —-2,958 1,125 9,044 942 10,144 

1Less than 1/2 unit. 
2Data may not add to totals shown because of independent rounding. 
3Includes 55 tons of a metal-slag mixture. 

WORLD REVIEW | 

Australia.—Australia continued to domi- tion was cut back at several synthetic rutile 
nate world supplies of titanium concen- plants, leading to considerably higher prices 
trates, despite increasing production of for Australian rutile than in 1977. - 
high-TiO, slag and rutile from the Republic . Some consolidation and merging of sand 
of South Africa, and new production of mining companies took place in 1978-79. 
rutile from Sierra Leone. Australian ex- The only large-scale operators on the east 
ports of ilmenite in 1978 and 1979 went coast in mid-1979 were Associated Minerals 
mainly to the United Kingdom, the United Consolidated Ltd., Mineral Deposits, Ltd., 
States, France, Japan, Brazil, and Yugoslav- and Rutile and Zircon Mines (Newcastle) 
la; rutile was exported mostly to the United Ltd.; and on the west coast, Associated 
States, the United Kingdom, Japan, the Minerals Consolidated, Westralian Sands, 

Netherlands, and the Federal Republic of Ltd., Cable Sands Pty. Ltd., Allied Eneabba 

Germany. * Pty. Ltd., and Jennings Mining Ltd.** In 
The world supply of rutile tightened in April 1979, it was reported that Du Pont 

1978 and 1979 as production levels at would become a majority shareholder in 
Richards Bay and Sierra Leone increased Allied Eneabba,'? and in September 1979 

more slowly than anticipated and produc- Consolidated Gold Fields Australia Ltd. and
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Table 13.—Titanium: World production of concentrates (ilmenite, leucoxene, rutile, and | 
titaniferous slag), by country 

(Short tons) 
a 

Concentrate type and country 1976 1977 1978” 1979° — Sncentrate type and counry 

Ilmenite and leucoxene:! 
Australia: 
Ilmenite________________.-_________---~ 71,057,339 1,189,081 1,883,392 — 71,258,646 
Leucoxene____________-~---__----------+-- 13,595 11,708 17,752 * 22,000 

Brazil _._. ~§--_-___-__-+---~-~----~-~-~~------ 16,110 14,625 22,131 20,000 

Finland. _________.___—_~____-___-------- 135,143 137,458 145,395 145,000 
India ~_-__________-___------------------ r 99,000 3151,402 © 3165,000 165,000 
Malaysia*t ___________----_-_-------~------ 198,410 —s-: 169,388 205,929 206,000 
Norway _________--__---__----_---------- 845,101 913,267 845,461 2903,576 
Portugal _____.._______~-----~-+----------- 405 252 165 ‘200 

Sri Lanka. __ -$__-_________i_ ~~ __-~--__~-~----- 61,524 37,580 36,421 39,000 

USS.R°&_ eee 420,000 440,000 450,000 450,000 

United States®___. 9 -_. -_-__ -- ee - 652,404 638,503 589,751 2639,292 

Total_____-__.-_-____-.--_~-~--~--------- 3,490,031 3,653,264 3,861,397 3,848,714 

Rutile: 
Australia___..§_-§_-§ -» -§ - -/ /) 5 ee eee e+ 429,625 358,561 283,376 2305,773 
Brazil =~§_§_§_~§__~ ee 56 "141 402 400 
India __-____________2__ ee eee F &4 000 46,053 © 45,500 10,000 

Sierra Leone® _______________--~---+------~-- _- _ _- 11,000 

South Africa, Republic of€__... -..-___----------- __ 5,000 20,000 46,000 
Sri Lanka. -/ - / - 7 5 eee 1,145 ~ 1,078 12,673 15,000 

USS.R& _ eee F10,000 10,000 10,000 10,000 

United States _________________------------ Ww Ww Ww Ww 

Total® _ =§ = e+ 7444826 380,833 331,951 398,173 

Titaniferous slag: a 
Canada? _____________--_~ ™897,350 763,160 937,000 2525,840 

Japan? ____________--_---~---~----------- 3,843 1,354 193 200 

South Africa, Republic of §__§ _.§___._. 1 ___---------- __ —_ 100,000 330,000 

| Total ___-____________~~-~----------+--- 901,193 764,514 —- 1,087,193 856,040 
eh ef SE SSS Sass SS SSS 

€Estimate. Preliminary. "Revised. W Withheld to avoid disclosing company proprietary data. 
1]1]menite is also produced in Canada and in the Republic of South Africa but this output is not included here because it 

is almost entirely used in production of slag. (See below under titaniferous slag.) 
*Reported figure. 
3Data are for fiscal year beginning April 1 of year stated. 
“Exports. 
5Includes a mixed product containing ilmenite, leucoxene, and rutile. 
®Except for U.S. data. . 
7Contains 70% to 72% TiOz. 
SContains 85% TiOz. 

Associated Minerals Consolidated, Ltd. Co. Pty. Ltd. (Tamco), to Utah Mining Au- 
(AMC) announced that they had agreed to  stralia, Ltd. Tamco’s principal assets includ- 
purchase Jennings Industries mineral ed an 85% interest in Mineral Deposits, 
sands operations at Eneabba and Gerald-  Ltd., a producer of rutile and zircon concen- 
ton.?8 trates and a manufacturer of mineral proc- 

AMC announced that it will expand the essing systems. 
capacity of its synthetic rutile plant at In early 1978, Dillingham Corp. an- 
Capel to 66,000 tons per year. The company nounced its withdrawal from mineral sand 
reportedly planned to eventually increase mining in Australia, stating that the New 
its total synthetic rutile capacity to 132,000 South Wales Government’s action in ban- 
tons per year. ning future mining in areas designated as 

Murphyores Holdings Ltd. was reportedly National Parks, combined with the Federal 
planning a new $20 million operation near Government’s action on Fraser Island at 
Gladstone in Queensland to produce about the end of 1976, made it impossible for 
50,000 tons of rutile and zircon, and 140,000 Dillingham to continue sand mining in 
tons of ilmenite per year. Murphyores was Australia. 
also reported in the Australian press to be Canada.—Production of Sorelslag in 1979 
exerting pressure on the Federal Govern- by QIT-Fer et Titane, Inc. was only 56% of 
ment to reverse its controversial decision to 1978 output because of a 4-month strike at 
stop sand mining on Fraser Island.’® the company’s mine and smelter. 

NL Industries, Inc., late in 1979 sold its Syncrude Canada Ltd. extracts a total of 
subsidiary, Titanium Alloy Manufacturing about 91 million short tons of tar sands
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annually from which it is estimated that at Kojlthotham near Quilon, Kerala State. 
104,000 tons per year of titanium minerals KKMML also planned to build a Benilite 

will be produced. The titanium minerals process synthetic rutile plant. Initial pro- 
consist mainly of altered ilmenite believed duction from a new mineral sands separa- 
to be suitable for chloride process TiO. tion plant to be built near the pigment 
manufacture, or for production of synthetic plant was to be about 100,000 tons per year 
rutile.” by 1981-82. KMML has been supplying il- 

China, Mainland.—Titanium sponge met- menite to Travancore Titanium Products 

al was exported to the United States for the Ltd.’s sulfate process TiO2 plant at Quilon. 
first time during the last quarter of 1979. Reserves of the Quilon district were report- | 
China is reported to have several small ed to be 39 million tons of ilmenite. : 
titanium sponge plants, with total annual The Orissa Sands Complex Project near 
capacity in the range of 1,000 to 2,000 tons, Chatrapur, Orissa, was under development, 
using titanium slag made from ilmenite as and was expected to produce 220,000 tons of 
the main raw material for titanium tetra- ilmenite in its first phase, possibly by late 
chloride manufacture. China also was said 1981. A 110,000-ton-per-year synthetic rutile 
to be rich in rutile deposits, which occur plant was also planned, followed by a sec- 
mainly in Szechwan Province.?! Current ond phase of development involving con- 
output of titanium dioxide pigment is struction of a TiO. pigment plant. Reserves 
thought to be about 15,000 to 20,000 tons per of ilmenite in the Chatrapur area were said 
year from plants in Peking and Shanghai. to be about 250 million tons.?? 7 

European Economic Community |§Japan.—In response to the very strong 
(EEC).—An EEC directive adopted in Feb- demand for titanium, both Japanese sponge | 
ruary 1978 made each country responsible producers expanded production capacity by 
for monitoring its own waste disposal sites yearend 1979, as follows: Osaka Titanium , 
and for developing plans to reduce pollu- Co. Ltd., from 6,600 tons per year to 10,600 
tion. In mid-1979, exceptions were denied to tons per year; and Toho Titanium Co. Ltd., | 
United Kingdom and Federal Republic of from 6,000 tons per year to 7,300 tons per 
Germany TiO. producers, who had applied year. It was also planned that in 1980 Osaka | 
for exemptions from the directive on the would increase capacity further to 12,000 
grounds that the conditions pertaining to tons per year, and that Toho would raise its 
their disposal situations did not constitute a capacity to 9,300 tons per year. In addition, 
pollution threat. : the idle sodium reduction (Hunter process) 

There have repeatedly been reports of sponge plant of Metal Industry, Ltd.,subsid- _ 
plans by West European firms to build a_ iary of Nippon Soda Company, was to be 
5,000-ton-per-year titanium sponge plant, activated in 1980, with a capacity of 2,400 
possibly as a joint venture, to produce tons per year, bringing Japan’s total annual 
material for the EEC market. The compa- sponge capacity to 23,700 tons by late 1980, 

nies mentioned in these reports include compared with 17,900 tons in 1979, and 

Pechiney Ugine Kuhlmann Corp., Thyssen 12,600 tons in 1978. Japanese production of 
AG, Fried. Krupp Huettenwerke AG, and titanium sponge in 1977, 1978, and 1979 was 
Metallgesellschaft AG. - 7,049 tons, 10,115 tons, and 14,442 tons, 

United Kingdom.—The National Enter- respectively, and production in 1980 was 
prise Board (NEB) announced in late 1979 expected to be about 20,000 tons. 
that it will go ahead with initial plans to Sierra Leone.—Sierra Rutile Ltd., owned 
construct a new $55 million titanium 85% by Bethlehem Steel Corp. subsidiaries 
sponge plant in Shotton, North Wales, in and 15% by Nord Resources Corp., began 
cooperation with state-owned Rolls-Royce mining rutile in Sierra Leone from the 
Ltd. and IMI Ltd. The new plant will havea Mogbwemo deposit about 80 miles southeast 
capacity of 5,500 tons per year, and will of Freetown. Sierra Rutile produced some- 
replace the Imperial Chemical Industries what less than its anticipated 35,000 tons in 
Ltd. Teeside facility, which was scheduled 1979, but expected to be operating close to 
to be closed in 1982. The NEB indicated it capacity production of 110,000 tons per year 
would seek to transfer its financial partici- in 1980. Proven ore reserves are reportedly 
pation to the private sector and said it had sufficient for 20 years of production.” 
already received inquiries from a number of South Africa, Republic of —Production of 

interested companies. high-titanium slag (85% TiO.) and rutile by 
India.—A 24,000-ton-per-year chloride Richards Bay Minerals reportedly reached 

process TiO. pigment plant was being built about 75% of nominal capacity in 1979, and 
by Kerala Minerals and Metal Ltd. (KMML) _ is expected to attain full capacity of 440,000
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tons of slag, 62,000 tons of rutile, and One of the factors: contributing to the tita- 

127,000 tons of zircon in 1980. nium shortage, particularly in Western Eu- 
Sri Lanka.—A rutile-zircon plant was put rope, was the much lower volume of tita- 

into operation in 1978 by Ceylon Mineral nium sponge exports by the U.S.S.R. in 
Sands Corp. at Pulmoddai, with annual 1978-1979. Possible reasons cited for the 
capacity of about 14,000 tons of rutile and lower exports were increased Soviet use in 

| 8,000 tons of zircon. An expansion program industry and accelerated commercial and 
was announced in September 1979 to in- military aircraft programs. There were also 
crease total ilmenite capacity from about reports that the Soviet Union has built and 
100,000 tons per year to 135,000 tons per tested a titanium-hulled nuclear-powered 
year. oo . | Be submarine;?* such vessels, if the hulls were 

U.S.S.R.—Production of titanium sponge made entirely of titanium, would probably. 
: metal in the U.S.S.R. was estimated at each require several thousand tons of tita- 

42,000 tons in 1979, 8% higher than in 1977. nium mill products. ee 

| = |. TECHNOLOGY ~~ a _ 

Bureau of Mines technical publications Western Titanium’s Hockin process for 
related to titanium include reports on the making synthetic rutile.* _ a 
design and construction of an apparatus to Work directed toward cutting the cost of 
provide a direct measure of the electron-to- titanium by developing improved processes 
atom transfer ratio in molten salts, such as for forming titanium was continued. There ~ 
in the NaCl-TiCl.-TiCl; system;*> a study of are three main types of technologies which. 
hot-rolling metals in vacuum;?* recovery of are being exploited for this purpose: (1) 
TiO2 from slags prepared“by soda-smelting Casting processes that solidify molten metal 
ilmenite;?”? corrosion studies. in high- to obtain the desired shape;?’ (2) processes 
temperature, hypersaline geothermal that consolidate metal powder to the desir- 

: brines;?* recovery of byproduct heavy min- ed shape, such as hot isostatic pressing;?* 
_ erals from sand and gravel, placer gold,and and (3) processes that deform wrought met- 

industrial mineral operations;?° electric fur- al to the desired shape, such as hot die 

nace smelting and refining of prereduced forging and superplastic forming/diffusion | 
titaniferous materials;*° static casting of bonding.*® A critical factor in the successful 
small titanium and zirconium shapes;*! use of powder consolidation processes was _ 
electrodeposition of erosion-resistant tita- the development of a method for making 
nium diboride coatings;32 and a process uncontaminated alloyed titanium powder.*. 
patent for upgrading titanium-bearing ma- New titanium alloys were also being de- 
terials, including ilmenite, with sulfur veloped. In 1978, RMI Co. announced a new, 

trioxide.** In a particularly important as- commercially pure titanium metal product 
pect of this patent, high-TiO. slag from the containing only 0.05% Fe compared with 
smelting of ilmenite is reacted with sulfur 0.16% Fe in conventional unalloyed tita- 
trioxide gas, whereby the calcium and mag- nium. This new grade of titanium was said 
nesium oxide impurities are converted to to have improved corrosion resistance in — 
double sulfates which can then be leached industrial applications, and was expected to 
out of the slag with water. Bureau work was be used mainly in the chemical, paper and 
also being carried out on recovery of rutile pulp, power, marine, food, and pharmaceu- 
from porphyry copper mill tailings. _ tical industries. A new alloy containing 

A paper on arc furnace smelting of West- 10% vanadium, 2% iron, and 3% alumi- 
ern Australian beach sand ilmenite describ- num, developed by TIMET, was being con- 
ed the preparation of slag containing typi- sidered by Boeing Commercial Airplane Co. 
cally 89.6% TiO: equivalent with only for use on its new 767 airliners. This trans- 
0.09% MgO + CaO, which was claimed, on _ beta alloy has better strength-weight prop- 
the basis of chemical composition, to be erties and can be forged at lower tempera- 
suitable for manufacture of TiO. pigment tures than other alloys currently used.*! 
by either the sulfate or the chloride proc- Alloys based on the titanium aluminides 
ess.** Also published in 1978 were compre- (TisAl and TiAl) reportedly have a high 
hensive articles on the Titania A/Silmenite potential as replacements for nickel- and 
mining operation in Norway,** and on cobalt-base superalloys in jet engines.
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Westinghouse Electric Corp. announced 22U).S, Embassy, New Delhi. State Department Industri- : , : al Outlook Report CERP-0429, A-89, June 29, 1979. that it received a contract from the Electric Skillings Mining Review. Sierra Rutile Ltd. Com- Power Research Institute to build the Nee rection in Sierra Leone, West Africa. V. 68, world’s first super-conducting generator 24Wilson, G. C. Soviet Navy Has Faster, Lighter Sub. ; ; Wi The Washington Post, v. 102, No. 161, pp. Al and A2. which will utilize conductors made of *5Henrie, T. A., D. J. MacDonald, and A. E. Raddatz. titanium-columbium alloy. Recording Coulometer for Controlled-Atmosphere Reac- 
tions or Metals in Molten Salts. Rev. Sci. Instr., v. 48, No. 7, . . . u , pp.. 793-795... 2Physical scientist, Nonferrous Metals Section. Beall, ROA. R. B. Worthington, and R. Blickensderfer. Statistical assistant, Nonferrous Metals Section. Hot Rolling Metals in Vacuum. BuMines IC 8787, 1979, 24 SWeight units used in this chapter are short tons unless pp. . specified otherwise. *7Raddatz, A. E., D. A. O’Keefe, J. M. Gomes, and M. M. “Cates, B. Titanium Dioxide From Belgium, France, the Wong. Titania From Intermediates Prepared by Soda- United Kingdom, and the Federal Republic of Germany. Smelting Ilmenite. BuMines RI 8347, 1979, 10 pp. U.S. Internat. Trade Commission (USITC) Publication 28Needham, P. B. Jr., S. D. Cramer, J. B. Carter, and F. 1009, November 1979, 105 pp. . X. McCawley. Corrosion Studies in High-Temperature, ‘Brown, M. J. Initial Decision in the Matter of E. I.du  Hypersaline Geothermal Brines. Internat. Corrosion Fo- Pont de Nemours and Co., Docket No. 9108. Federal Trade yum on the Protection and of formance of Materials, Commission, Sept. 4, 1979. tlanta, Ga., Mar. , ; Corrosion/79, re- “American Metal Market. Last Defendants Fined, print No. 59, 16 pp. Sentenced in Titanium Price-Fixing Charges. V. 87, No. 7°Gomes, J. M., G. M. Martinez, and M. M. Wong. "105, May 30, 1979, p. 2. Recovering Byproduct Heavy Minerals From Sand and 7Mineral Resources of a Portion of the Duluth Complex Gravel, Placer Gold, and Industrial Mineral Operations. and Adjacent Rocks in St. Louis and Lake Counties, BuMines RI 8366, 1979, 15 Pp. - . Northwestern Minnesota. Minn. Dept. of Nat. Res., Div. of Nafziger, R. H. Electric Furnace Smelting and Refin- Miner., Miner. Exploration Section, Rept. 98, Hibbing, ing of Prereduced Titaniferous Materials. Inst. Min. Metal. Minn., 1977. , Trans. Sect. C, v. 87, June 1978, pp. C120-C128. ®Greensburg, W. Company Loads Train — Waste **Koch, R. K., J. L. Hoffman, M. L. Transue, and R. A. Shipped to Texas. The Daily Progress, Charlottesville, Va, Beall. Casting Titanium and Zirconium in Zircon Sand . June 1, 1978. Section B, p. I. . Molds. BuMines RI 6208, 1977, 44 pp. 

*American Metal Market. U.S. Titanium Must Pay for “Flinn, D. R., F. X. McCawley, G. R. Smith, and P. B. Waste Removal. V. 88, No. 7, Jan. 11, 1980, p. 5. Needham, Jr. Electrodeposition of Erosion-Resistant Tita- ‘°American Metal Market. D-H Titanium Organized for "ium Diboride Coatings. BuMines RI 8332, 1978, 34 Pp. Joint Sponge Venture. V. 87, No. 161, Aug. 17, 1979,p.8. | Uaeen 6. W. R ofthe een and P. E. Sanker {assigned 1 : S. . nente Cer? Dy H. News Release. Howmet Turbine Compo- Titanium-Bearing Material and Upgrading Ilmenite ‘to 12Minkicr W Ww Titanium - Record Setting Pace of  S¥nthetic Rutile With Sulfur Trioxide. U.S. Pat. 4,120,694, , 
Orders for Commercial Transports Is At the Core of a °Siweintoab D. J.. and D. G. Jones.» Arc-Furnace | Strong Market. Eng. and Min. J., v. 180, No. 3, March 1979, Smelting of Western Australian Beach Sand Ilmenite. ——. Titanium - A Surge in Aircraft Demand Sparks a Inst. Min. Metal. Trans. Sect. ©, v. 8, June 1978, pp. C83- 1980 ep get Eng. and Min. J., v. 181, No. 3, March | 35Mining Magazine. Titania: The Largest, Producer of : 

13 Jaffee, R. I. Electric Power Research Institute, Palo a ae inerals in Europe. V. 139, No. 4, October 1978, ‘ 
Alto, Calif.) An Overview on Titanium Development and 36Motal Bulletin Monthl The Hockin Process. No. 93 : Application. Pres. at the 4th Internat. Conf. on Titanium, Se ber 1978 55 q57 come Kyoto, Japan, May 19-22,1980 Frember 1978, pp. 55 and 57. . ye eapan, Vay 19-22, 1980. . "Weintraub, P. Better Turbine Blades Goal of New Chemical Week. TiO2 Expansions Slated as Markets P&WA Unit. Am. Metal Market, v. 87, No. 135, Dec. 3 : Improve. V. 126, No. 21, May 21, 1980, pp. 25 and 26. 1979, p. 10 ° ° 2 ees , 7” Spinelli, F. (Suissman and Blumenthal, Hartford, 3875 TMhta nt . Conn.) Titanium Additions to Steel - Demand/ Supply Compacting Powder Must an, Jet Engine Part M ad ° By Outlook to the Mid-1980s. Pres. at the 2d Internat. Ferroal- _ 101, Oct. 15, 1979, p. 10. rane } loys Conf., Copenhagen, Oct. 15-17, 1979, 4 pp. *°Tupper, N. G., Jerome K. Elbaum, and H. M. Burte. 149 Jae tone ones Mineral Sands Supplement, No. Opportunities for, Cost: Affordable, Titanium Aerospace , » PP. I-lv. truct od. , v. 30, 2D, te » Pp. “'———. World of Minerals — Du Pont and Allied 7-130 oh ¥- 90; No. 9, September 1978, pp Eneabba. No. 139, April 1979, p. 9. — “Furst, A. “Clean” Alloyed Titanium Powder Method ~~~. World of Minerals — AMA to Buy Jennings. Devised. Am. Metal Market, v. 87, No. 191, Oct. 1, 1979, pp. No. 144, September 1979, p. 9. 9 and 11. 

'°Warby, S. Troubled Sand Miner Plans a Comeback “1Turk, P. Boeing Considering Application of Trans-Beta With $20-Million Expansion. The Australian, Oct. 3,1979. Titanium, Alloy for Parts on New 767 Airliner. Am. Metal 2°Trevoy, W. T., R. Schutte, and D. R. Goforth. Develop- Market, v. 87, No. 84, Apr. 30, 1979, pp. 10and14. ment of the Heavy Mineral Potential of the Athabasca Tar “2Weintraub, P. New Material to Cut Weight of Jet Sands. C.I.M. Bull., v. 71, No. 791, March 1978, pp. 175-80. Engines. Am. Metal Market, v. 87, No. 44, Mar. 5, 1979, pp. ”}Furukawa, T. China Sets Titanium Output at 1,000- 12and 18. 
2,000 T/yr. Amer. Metal Market, v. 88, No. 101, May 23, “8Wall Street Journal. Westinghouse Gets a Supercon- _ 1980, p. 5. ducting Generator Contract. Jan. 18, 1979, p. 25.
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By Philip T. Stafford? 

Consumption of tungsten in 1979 was the The 16-year deadlock between producing 
highest since 1974. Moreover, consumption and consuming countries continued, as no | 

of tungsten increased each year for 4 con- agreement was reached during 1978 and 
secutive years through 1979. Because in- 1979 at Geneva conferences on stabilization 
creases in domestic production did not keep of the world tungsten market. | 
pace with demand, significant increases in Legislation and Government  Pro- 
tungsten imports occurred, particularly in grams.—General Services Administration 
1978 and 1979. Generally, tungsten prices (GSA) Office of Stockpile Disposal continued 
were less volatile in 1978 and 1979 than to sell excess stockpiled tungsten concen- 
during the previous several years. trate on the basis on monthly sealed bids. 

During 1978 and 1979, more than 95% of During January and February 1978, regular 
domestic production came from four mining offerings of excess concentrate were made 
operations: Two in California, one in Colora- .at the rate of 500,000 pounds of contained 
do, and one in Nevada. Two new or reopen- tungsten per month, of which 375,000 
ed mines in Nevada with moderate to large pounds was for domestic use and 125,000 
capacity were being developed, and at year- pounds was for export. From March 1978 
end 1979 three ammonium paratungstate through yearend 1979, the regular offerings 
(APT) plants were being planned or con-_ were increased to 600,000 pounds of contain- 
structed. oo ed tungsten per month, of which 450,000 

Table 1.—Salient tungsten statistics 

(Thousand pounds of contained tungsten and thousand dollars) . eo 

~ 1975 1976 1977 1978 1979 

United States: | , 
Concentrate: 

Mine production ________________ 5,588 5,830 6,008 6,896 6,643 
Mine shipments______»___i_-_____ 5,490 | 5,869  — 6,022 - 6,901 6,646 

Value ______- $29,090 $37,266 $55,073 «$56,691 $55,785 
Consumption ____.-_-§_»__>__»_>_ 14,012 16,107 ~ 17,100 18,806 21,589 
Shipments from Government stocks _ _ — _ 2,970 4,004 5,015 5,560 6,363 
Exports______________________ 1,816: 1,729: - — 1,288 1,853 1,929 
Imports for consumption ___________ 6,570 5,301 6,919 9,138 11,352 
Stocks, Dec. 31: | 

Producer _____~.-~~_-~---- 531 150 124 «87 ' 84 
Consumer ______~__~_________ 1,958 1,002 826 1,424 1,538 

Ammonium paratungstate: 
Production. ~~... ~~ ___ 10,282 12,808 14,940 16,062 17,758 
Consumption _____§_____________ 10,353 15,921 15,744 17,572 18,720 
Stocks, Dec. 31: Producer and consumer _ _ 1,704 1,438 1,975 1,037 879 

Primary products: 
Production. ______...____________ 12,634 18,226 19,005 19,028 21,178 
Consumption _____§_»__»___________ 12,934 16,799 16,905 18,296 20,433 
Stocks, Dec. 31: 

Producer __ ~~ _____________ 3,976 3,390 3,139 3,349 3,385 
Consumer _________________ 2,753 2,778 2,581 2,376 2,543 

World: Concentrate: 
Production_ ____-___----------- 84,508 ™90,899 792,943 100,127 101,460 
Consumption ____________-----__ 73,949 780,403 78,852 86,247 88,109 

"Revised. 
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| pounds was for domestic use and 150,000 export. In 1979, sales totaled 5,619,354 
pounds was for export. Additionally, during pounds of tungsten, of which 3,234,888 
January, February, and March 1978, sup-- pounds was for domestic use and 2,384,466 
plemental offerings of excess concentrate pounds was for export. Actual shipment of 
were made on the basis of monthly sealed excess concentrate from the Government 
bids at the rate of 200,000 pounds of con- stockpile totaled 5,559,912 and 6,362,517 
tained tungsten per month of which 150,000 pounds of contained tungsten in 1978 and 
pounds was for domestic use and 50,000 1979, respectively. | | = | 
pounds was for export. From April 1978 Government stockpile goals in effect dur- 
through yearend 1979, the supplemental ing 1978-79 remained as revised on October 
offerings were increased to 400,000 pounds 1, 1976, and reaffirmed on October 7, 1977 
of contained tungsen per month, of which (table 2). About 31.9 million pounds of 
300,000 pounds was for domestic use and excess tungsten in concentrate were retain- 
100,000 pounds was for export. Concentrate ed to offset shortfalls in the Government 

sales in 1978 totaled 4,161,958 pounds of stockpile goals of ferrotungsten, tungsten 
tungsten, of which 2,545,239 pounds was for metal powder, and tungsten carbide. - 
domestic use and 1,616,719 pounds was for : 7 : 

Table 2.—U:S. Government tungsten stockpile material inventories and goals 7 
EL (Thousand pounds of contained tungsten) | | 

+ a Inventory by program, Dec. 31, 1979 

Material . . Goals? National | DPA? Suppl 

. vos _ stockpile ‘inventory - mental _ Total? . | 

Tungsten concentrate: aia | 7 a . . 
: Stockpile grade..-_-§__-___ 2 8,823 55,292 999 3,196 59,487 

Nonstockpile grade _________.-_____~ __ ' 30,928 359 Z 1,043 | 32,330 

-- Total __.._________-_-__-______ 8,823 86,219 (1,359 =. 4,289 91,817 

Ferrotungsten: . | . 
Stockpile grade. ____§.______________ 17,769 ~ 841 — _~ ' 841 
Nonstockpile grade --____----------- BH 18 

Total® _ _§§_ Le 17,769 2,025 _- _— 2,025 — 

Tungsten metal powder: | . . 7 
Stockpile grade_____§_______________ 3,290 1,567 __ _- 1,567 
Nonstockpile grade ________________~_ _— 332 _- _- 332 

Total --------~--~~~-----------___ 8,200,899 iD 
Tungsten carbide powder: 

Stockpile grade______.~§_-____________ 12,845 - 842 - - 1,080 1,921 
Nonstockpile grade ____-___-_-~------_ =~ 

 Total#_____ 12,845 958 __ ‘1,080 2,083 

1Goals established Oct.1, 1976 and reaffirmed in 1977. 
2Defense Production Act (DPA). 
3Data may not add to totals shown because of independent rounding. 

DOMESTIC PRODUCTION 

Domestic mine production and shipments Lake County; and the Emerson mine and 
' of tungsten in concentrate in 1978 increased mill of the Metals Division, UCC, at Tempi- 

15% over those of 1977, but each decreased ute, Nev., in Lincoln County. The principal 

4% in 1979 from those in 1978. Concentrate metal mined and concentrated at Pine 
production and shipments were reported in Creek continued to be tungsten, with minor 
Alaska and 7 Western States from 68 mines amounts of byproduct copper, gold, molyb- 
in 1978 and from 50 mines in 1979. Howev- denum, and silver. UCC processed the Pine 
er, only three mines operated continuously Creek ore directly into APT, an intermedi- 
throughout 1978 and 1979: The Pine Creek ate tungsten product suitable for conversion 
mine and mill of the Metals Division, Union to tungsten metal powder. 
Carbide Corp. (UCC), located northwest of Scheelite ore was processed at Tempiute 

Bishop, Calif., in Inyo County; the Climax to a low-grade tungsten concentrate and 
mine and mill of Climax Molybdenum Co.,a shipped to UCC’s Pine Creek facility, where 

division of AMAX Inc., at Climax, Colo.,in it was converted to APT.
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The Strawberry mine and mill of Tele- miles southeast of Fallon. Planned concen- 
dyne Tungsten, near North Fork Calif., in trate production beginning in early 1980 | 
Madera Co. began production of tungsten should add significantly to the U.S. total. 

_ concentrate at a full-capacity rate in mid- The mine last produced in the late 1960’s. 
1978 and operated continuously until mid- Late in 1979, Utah International Inc., a 
December, when it was closed for the 1978- subsidiary of General Electric Co., began 
79. winter. The mine was again in full development of the Springer mine, mill, 
production from mid-spring through mid- and APT plant in the vicinity of the aban- 
December 1979. | doned Sutton mines near Imlay in Pershing 
_The principal metal mined and processed County, Nev. In early 1982, the complex is 

at Climax was molybdenum. Concentrates expected to begin production of APT at the 
of tungsten, tin, and pyrite were recovered annual rate of 1.6 million pounds of. contain- 
as byproducts. _ ed tungsten. Last production from the prop- 

Additionally, intermittent tungsten con- erty was in 1958. The Tungsten Queen mine 
centrate production and shipments were and mill of Ranchers Exploration & Devel- 
reported from Southeastern and Yukon opment Corp., near Townsville, N.C., in 
River (1978 only) Regions, Alaska; Pima, Vance County, remained closed and on 
Santa Cruz (1979), and Yuma (1978) Coun- standby status throughout the year. 
ties, Ariz; Fresno, Inyo, Kern, Los Angeles, AMAX Inc. in late 1979 announced plans 
Mono, San Bernadino, San Diego (1979), and for construction of an APT plant at its Fort 
Tulare (1979) Counties, Calif; Deer Lodge Madison, Towa, molybdenum conversion fa- 
and Jefferson (1978) Counties, Mont.;  cility. Processing of low-grade scheelite con- 
Churchill, Clark (1978), Elko, Esmeralda centrate, primarily from Canada, is sched- 
(1979), Lincoln, Mineral (1978), Nye, Per- uled to begin in fall 1981. In mid-1979, 
shing, and White Pine Counties, Nev.; Box Anschutz Mining Corp. purchased an idle : 
Elder, Davis, and Tooele Counties, Utah; NL Industries, Inc., plant in Laredo, Tex., | 
and Stevens County, Wash. __ which they plan to convert to an APT plant 
In the latter part of 1979, National Re- to begin production in early 1981. The plant | 

sources Development Inc. began develop- last produced synthetic scheelite in 1974 : 
ment of the idle Nevada Scheelite mine in from Guatemalan low-grade concentrate. 
northern Mineral County, Nev., about 45 | | 

Table 3.—Tungsten concentrate shipped from mines in the United States | 

| Quantity . Reported value, f.o.b. mine! . 
=. _ Year Short tons Short ton Tungsten Total Average Average 

a 60% WP 3 WO, (Chousand (thousands) prwOs pound of 
—. OO nso 

1975. 5,769 346,112 5,490 $29,090 $84.05 $5.30 1976. 6,168 370,069 5,869 37,266 100.70 6.35 1977__- 6,331 379,729 6,022 55,073 145.03 9.15 1978____ 7,252 435,117 6,901 56,691 130.29 8.22 . 1979. = 6,984 419,040 6,646 55,785 133.13 8.27 

Values apply to finished concentrate and are in some instances f.0.b. custom mill. 
2A short ton of 60% tungsten trioxide (WOs) contains 951.6 pounds of tungsten. 
5A short ton unit equals 20 pounds of tungsten trioxide (WOs) and contains 15.86 pounds of tungsten.
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Table 4.—Major producers of tungsten concentrate and principal tungsten 

, | | | processors in 1978-79 : OO 

i 
a ee 

Location of mine, mill, 
Company or processing plant 

- Producers of tungsten concentrate: | 

Climax Molybdenum Co., a division of AMAX Inc__ ___-_----------- Climax, Colo. — 

Teledyne Tungsten _________----------~~-------~-------- . North Fork, Calif. _ 

Union Carbide Corp., Metals Div.1 ___.____------------------ | Bishop, Calif.; Tempiute, Nev. 

Processors of tungsten: 
Adamas Carbide Corp ____...--_------------------+----- Kenilworth, N.J. 

Fansteel Inc _________.~_-_.1---~-~----~------~----------+ North Chicago, Ill. 

General Electric Co_____.___.---~-~--~----=--~----------- Euclid, Ohio; Detroit, Mich. 

GTE Sylvania Inc., a subsidiary of General Telephone & 
_ Electronics Corp. Towanda, Pa. 

Kennametal Inc______.____.-_---------~------------+---
- Latrobe, Pa.; Fallon, Nev. 

Li Tungsten Corp ____.____--_--.---------~--------+-----
 Glen Cove, N.Y. . 

Teledyne Firth Stirling _____.____--------------------=--- McKeesport, Pa. . 

Teledyne Wah Chang Huntsville __ - _______--~--------------- Huntsville, Ala. : 

Union Carbide Corp., Metals Div ______._-_---~----~---------- Niagara Falls, N.Y. 

Westinghouse Electric Corp ____--~~----------------------- Bloomfield, N.J. 

1Atits Pine Creek mine and mill in California, UCC processes ore “straight through” toAPT. = 

| | _. CONSUMPTION AND USES | 

Significant increases in tungsten con- (both years, 10%), hard-facing rods and 

sumption in primary products occurred for materials (1978, 5%; 1979, 3%), superalloys 

four consecutive years through 1979, and (both years, 3%), and chemicals (both years, 

consumption in 1979 was the largest in 2%). oe | 

quantity since 1974. The major end use in Consumption in 1978 and 1979 of major 

1978 and 1979 continued to be in cutting intermediate tungsten products used to 

and wear-resistant materials. In both years, make end-use items was distributed as fol- 

this end use, primarily as tungsten carbide, lows: Tungsten carbide (1978, 48%; 1979, 

accounted for 63% of total reported con- 51%), tungsten metal powder (1978, 33%; 

sumption. Other end uses were mill prod- 1979, 31%), and ferrotungsten (1978, 5%; 

ucts (1978, 15%; 1979, 16%), specialty steels 1979, 4%). 

“Table 5.—Production, disposition, and stocks of tungsten products in the United States . 

(Thousand pounds of contained tungsten) 

nN
 

Hydrogen Tungsten carbide 
and powder / 

carbon. Made Crushed 
reduced from and . 1 2 
metal metal crystal- Chemicals Other Total 

. powder powder ‘line 

1978 
Gross production during year ____-—__--- 16,548 10,975 1,954 6,914 44] 36,832 

Used to make other products listed here _ — _ _ — 11,188 337 281 6,049 _- 17,805 

Net production _________--~-~-------- 5,410 10,639 1,673 865 441 19,028 

Disposition: . 
To other processors ___~_——--~-—-~---- 295 353 417 463 324 1,912 

To end-use consumers ___ __ —~___-~-~-—--— 7,334 8,847 304 529 218 17,233 

To make products not listed in this table_ _ 1,471 1,676 1,348 11 (3) 4,506 

Producer stocks, Dec. ao5 oe eee 1,776 641 671 225 36 3,349 

Gross production during year ___~—-—---- 18,426 12,044 2,507 7,203 328 40,508 

Used to make other products listed here _ _ — — — 12,390 256 282 6,402 _- 19,330 

Net production _________----------- 6,036 11,788 2,225 801 328 21,178 

Disposition: 
To other processors _______~~------ 266 3,215 518 223 143 4,365 

. To end-use consumers ____ —__—--_--~- 8,956 7,223 428 656 163 17,426 

To make products not listed in this table_ — — 1,592 1,949 1,823 9 — 5,373 

Producer stocks, Dec. 31... _.-_-_-__------ 1,746 674 716 191 58 3,385 

Oe
 

1Includes ferrotungsten, scheelite (produced from scrap), nickel-tungsten, and self-reducing oxide pellets. 

2Data may not add to totals shown because of independent rounding. 

3Less than 1/2 unit.
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Table 6.—Consumption and stocks of tungsten products in the United States, by end use 
| (Thousand pounds of contained tungsten) . 

a eten «Tungsten Other 
End use t Ferro 1 metal " carbide tungsten Total 

ungsten powder” powder. materials® 

1978 
Steel: 

Stainless and heat-resisting ____§__§_._....-___ 111 WwW __. 125 236 
Alloy___-_--__-________ 108 Ww __ 44 152 
Tool). 514 __ __ 871 1,385 

Cast irons __ $$$ ______~_~__~_____ ee 1 _— _- __ 1 
Superalloys_________ ~~~ 27 198 Ww 416 641 
Alloys (excludes steels and superalloys): 

Cutting and wear-resistant materials __________ _- 2,661 8,211 678 11,550 
Other alloys*t_ $$... eee 71 379 327 99 876 

Mill products made from metal powder ________-_— _— 2,725 WwW _- 2,725 
Chemical and ceramic uses__—_____~—_________ _- _- WwW 393 393 
Miscellaneous and unspecified ~---------------_ DT 

Total___________-________ 833 5,972 | 8,865 2,626 18,296 : 
Consumer stocks, Dec. 31____._--------------_ 280, AR 122,876 

1979 : 
Steel: 

Stainless and heat-resisting ________..._____ - 127 _- __ 178 305 
Alloy__________________-~_______~_- 134 _— a 39 173 
Tool 445 WwW _ 1,099 1,554 

Cast irons __§_§_§ >_> 5 _— _- — _- __- 
Superalloys. _-___________________ =e 51 71 Ww 474 596 

4 Alloys (excludes steels and superalloys): ; 
Cutting and wear-resistant materials __________ _ 2,720 9,804 445 12,969 
Other alloyst_____________________ 14 234 313 85 646 

Mill products made from metal powder _______~-_~ ae 8,887 Ww 11 . 3,848 
Chemical and ceramic uses_ __ __ — ~_§_§$_._/_________ . -- _- —_ 506 506 
Miscellaneous and unspecified _______.__.—~-~- 3 3 330 — 336 

Total _-_-________________ ue 784 6,365 10,447 2,837 20,433 
Consumer stocks, Dec. 31_________-___________ 150 166 1,568 659 2,548 

W Withheld to avoid disclosing company proprietary data, included in “Miscellaneous and unspecified.” | 
1Includes melting base self-reducing tungsten. . 
2Includes both carbon-reduced and hydrogen-reduced tungsten metal powder. 
3Includes tungsten chemicals, natural and synthetic scheelite, tungsten scrap, and other. 
“Includes welding and hard-facing rods and materials and nonferrous alloys. | 

PRICES a 

In 1978, the average value of tungsten The reported price of APT delivered to | 
concentrate shipped from domestic mines large volume contract customers was $180 
and mills, as reported to the Bureau of per short ton unit at the beginning of 1978. 
Mines, decreased 10% to $130.29 per short It fell to $174 on February 1, $165 on March 

ton unit of WOs, compared with the 1977 1, and $155 on June 1. The prices rose to 

value, but during 1979, it increased 2% to $165 per short ton unit on December 1, 

$133.18, compared with the 1978 value.GSA 1978, fell to $155 on February 1, 1979, and 
sold excess tungsten concentrate on the rose to $165 on June 1. It remained at that 
basis of monthly sealed bids in the following level for the remainder of 1979. 
ranges of prices, ex-duty, per short ton unit: The price of hydrogen-reduced tungsten 
1978, $114.91 to $133.78 for domestic uses metal powder (99.9% purity), f.o.b. shipping 
and $115.03 to $132.27 for export; 1979, point, as quoted in Metals Week, remained 

$108.58 to $136.99 for domestic use and stable throughout 1978 and 1979 in the 
$144.81 to $138.30 for export. | price range of $13.90 to $15.50 per pound. 

The European prices of tungsten concen- Within these ranges, the price was primari- 
trate as reported in Metal Bulletin (Lon- ly dependent upon the tungsten powder 
don), the U.S. spot quotations, and the particle size. 
International Tungsten Indicator prices The quoted price of UCAR ferrotungsten, 
showed similar trends, and monthly and a proprietary high-purity ferroalloy con- 
annual averages, during 1978 and 1979. taining 90% tungsten, decreased from 
Generally, concentrate prices were less vol- $12.10 per pound at the beginning of 1978 to 
atile than during the previous several $11.70 on February 1, $11.10 on March 1, 
years. ° and $10.50 on May 1. The price rose to
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Table 7.—Monthly price quotations of tungsten concentrate in 1978-79 . 

oe Index 
Metal Bulletin (London), wolframite, . (Jan.-May 1978), 
European market, 65% WOs basis? Metals Week, U-S. spot International 

———- rr quotations, dollars per Tungsten Indicator 
Dollars per ’ Equivalent prices, short ton unit WO3' ~ (June 1978- Dec. 
metric ton dollars per short ton 65% basis, c.i.f. U.S. ports? 1979), 

Month unit WOs unit of WO3 weighted 
average price, . 

a - 60% -79% WOs 
| . A : A Dollars Dollars 

. ar . ver- . ver- per per Low High Low High age Low High age metric | short ton 

ton unit unit 

1978 | | , _ 
January ___ 153.00 - 173.00 138.80 156.94 150.14 141.00 150.00 144.88 162.23 147.18 
February___ 139.50» 168.00 126.55 =-:147.87 185.57. »S««126.50 ~=-:187.00 —:134.00 151.71 187.63 
March_____ 142.00 154.00. 12882 189.71 135.96 . 127.00 140.00 133.25 150.30 136.35 
April __.___ 187.00 154.00 124.28 139.71 132.56 123.00 134.00 128.38 143.73 130.39 
May ______ 131.00 145.00 118.84 131.54 12496 124.00 126.00 125.00 141.31 128.19 
June______ 127.00 137.00 115.21 124.28 120.35 125.00 119.25 117.08 187.45 124.69 
July 129.00 139.00 117.03 126.10 121.11 117.00 119.75 118.19 186.77 124.08 
August ____ 131.00 142.50 118.84 129.27 124.34 118.50 128.00. 121.69 136.76 124.07 
September _ _ 140.00 146.00. 127.01 . 182.45 129.58 126.00 182.00 . 129.65 . 142.14 128.95 
October — _ _ _ 141.50 150.00 128.37 136.08 131.37. 180.00 182.00 131.09 . 142.53 129.30 
November _ — 139.00 150.00 126.10 136.08 131.83 - 125.00 132.00 130.47 142.26 129.06 
Dece mber. — — 184.50 148.00 122.02 184.26 127.35 120.50 182.00 126.25 | 143.90 130.54 

January ____ 120.00 138.00 10886 125.19 11798 115.50 12850 121.25 138.33 125.49 
February___ 115.00 146.00 104.33 182.45 116.29 107.50 127.50 115.00 131.24 - 119.06 
March_____ - 134.50 149.00 122.02 135.17 128.54 130.00 136.50 132.20 187.42 124.67 
April _~____ 131.00 140.00 - 118.84 127.01 . 122.66 120.00 133.00 126.88 135.55 122.97 
May______ 186.00 -:144.50 123.88 =. 131.09 -Ss:127.20. 123.00 »=s-:131.00 = 127.18 137.28 124.54 
June______ 142.00 151.00 =: 128.82): 186.98 183.43 . 125.00 135.25 181.05 141.03 127.94 
July___-__ 184.00 148.00 121.56 134.26 127.71 12250 185.25 129.56 142.51 «129.28 
August ____ 135.00 149.00 1122.47. 185.17. 129.61 123.50 += 140.50 =: 131.48 140.71 127.65 
September _ _ 142.50 149.00 129.27 185.17 132.82 127.00 140.50 134.66 142.42 = 129.20 
October____ 140.00 146.00 127.01 182.45 129.58 127.00 1384.50 130.88 143.09 129.81 
November __ 132.00 144.00 119.75 130.63 125.85 122.75 184.50 127.40 140.58 127.53 

‘December.___ 128.00 +=: 1186.00 ~=—s «116.12 §=:128.38 «=. 119.72, Ss «118.00 ~=«:1122.50 Ss: 120.25 137.85 125.06 

1Low and high prices as reported semiweekly. Monthly equivalent averages are arithmetic average of semiweekly 
equivalent low and high prices. The equivalent average price per short ton unit of WOs, which is an average of all 
semiweekly low and high prices, excluding duty, was $130.43 for 1978 and $125.95 for 1979. . 

2Low and high prices as reported weekly. Monthly averages are arithmetic average of weekly low and high prices. The 
average price per short ton unit of WO3, which is an average of all weekly low and high prices, excluding duty, was 
$128.19 for 1978 and $127.31 for 1979. 

_ 3Weighted average price per short ton unit of WOs, excluding duty, was $129.67 for 1978 and $126.10 for 1979. 

$11.10 per pound on December 1, 1978, fell June 1. It remained at that level for the 

to $10.50 on February 1, 1979, rose to $11.25 remainder of 1979. 

on May 1, and rose again to $11.55 on | 

FOREIGN TRADE 

Effective March 1, 1979, Executive Order The Tokyo Round of multilateral trade 
12124 amended the Generalized System of negotiations was completed in 1979. Tariff 
Preferences so that ore and concentrate, rates for tungsten-containing forms from 
ferrotungsten and ferrosilicon tungsten, the beginning (Jan. 1, 1980) to the end (Jan. 
and waste and scrap containing by weight 1, 1987) of the staging period, as published 
not over 50% tungsten from designated in the Tariff Schedules of the United States 
beneficiary developing countries could be (1980), are shown in table 17. 
imported into the United States duty free.
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Table 8.—U.S. exports of tungsten ore and concentrate, by country 
(Thousand pounds and thousand dollars) 

a a 1978 1979 
= _ Country a - Tungsten Tungsten 

content Value ‘content Value 

Austria ___§ 2 LLL 52 369 374 2,318 
Brazil___________-_________________..__._- | 7 60 404 
France ____ ~~ ~___~_~-~_~ Le 53 355 _- _- 
Germany, Federal Republic of _._._.$_-§_/_______-________ 484 3,266 582 4,743 
India _-_-__-_-_______ ~~ Le 33 196° —_ -- 
Italy. _-_-_-_-_-_____ ~~ Le 1 2 —_ _- 
Japan ____ ~~ ~~ LL 10 OF 693 3,760 
Mexico ____________-__--~_-- 1 1 _— _- 

. Netherlands ______§_§__~§_->_-__~~____ 370 2,679 136 1,051 . 
Trinidad ________ ~~ ~~~ 1 1 _- _- 
United Kingdom ~ eee ee ee 845 5,582 84 633 

Total _--- eee e-------- 1,888 12,555 1,929 12,909 

. "Data do not add to total shown because of independent rounding. - 

Oo : Table 9.—U.S. exports of ammonium paratungstate, by country 7 - 
| | _. (Thousand pounds and thousand dollars) oo 

7 | | : 1978 | 1979 | 
, Gross Tungsten — Gross Tungsten 

| : ' weight content? Value weight content? . Value 

Australia____-____-_______. (?) (?) 1 @) () 1 
France _-__§_ = 8 6 21 5 4 14 
Germany, Federal Republic of _ _ _ — __ — __ ol 1 q . 
India nn) ro) 1 oe LL _ 7 
Netherlands..__$____________ 44. 31 341 a _- -- 
Sweden_____—_~___________ 56 39 373 -- _— -_- . 
United Kingdom ____________ 201 -,. 142 1,724 (?) (7) 4 

| Total®___-----------_--- 810 219 2,461 7 5 26 

Tungsten content estimated by multiplying gross weight by 0.7066. . 
2Less than 1/2 unit. oo . | 
*Data may not add to totals shown because of independent rounding. .
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Table 10.—U.S. exports of tungsten carbide powder, by country 

_ (Thousand pounds and thousand dollars) 

. 1978 1979 

Country : Tungsten “Te. Tungsten 
. content Value content Value 

Argentina __________ ~~ ~____ ee 5 64° 21 291 
Australia___§_§_§_-§_-_~_ ee 1 ~ 10 9 153 
Austria__________ ~~ ~~ Le 11 99 93 1,006 
Belgium-Luxembourg _______-___.--_-__-~~-----~--- 14 177 30 “520 
Brazil _______________________________ ~~~ 19 386 3 — 481 
Canada ________________ ee 762 4,334 364  -§,764 
Chile __-____________ 1 8 ?) A , 
Denmark _________________.~~~~-_____-__-~--~-- 40 251 - 64 595 a 
Finland __~_~__-$_->_->$_->§ > 5 5 ee 2 18 14 259 
France ___________~u_ ee 4 60 65 721 
Germany, Federal Republic of ____._._.______-_------ 133 1,505 256 3,873 
India _________§__~____ eee 2 16 (4) 15 

Ireland _~__ ee 28 561 il 210 
Israel _-_- ee 51 485 20 341 
Italy. 2 eee 66 891 69 1,385 
Japan __§_____2 20 383 61 817 
Mexico ___________~_~_~_ ee 94. 1,166 123 2,540 
Netherlands __ ___§_§_/$_/_________~-__~-_~_.--~--- 31 455 51 850 

. Peru___ ee 8 55 3 B83 
Singapore ________________ui ee 5 . 85 2 42 
South Africa, Republic of __.._______.-.~.~-----_-~ (4) — 202 4 64 
Spain __________________--_------+------+--- (4) 5 2 Al 
Sweden __. _-_-§_-______ eee 51 1,141 18 — 234 
Switzerland __-__________~_____ ee 36 484 15 258 
Taiwan $$ _-§_§_- _- _— 9 259 
Trinidad _____________________________ 2 2 1 12 
United Kingdom____________-___----~---~--~-+--+- 53 843 60 -1,287 
Venezuela __-________~_____ eee 2 28 2 30 
Other _________.-~~~--___ eee (*) 75 (7) 12 

Total? _-§_-_§_- 2 Le 1,453 13,788 1,392 22,096 

1Less than 1/2 unit. . | 
2Data do not add to totals shown because of independent rounding. | | 

Table 11.—U.S. exports of tungsten and tungsten alloy powder, by country 
(Thousand pounds and thousand dollars) ae 

‘1978 — 1979 

Country Gross Tungsten . Gross Tungsten 
weight content? Value weight content? Value 

Australia_________~_____-_- 1 (?) 8. 2 1 oF 
Austria_____...-________- 7 6 86 11 9 128 
Belgium-Luxembourg _____—___ 2 1 24 (7) (?) 3 
Brazil______..~--_______~_~- 1 1 12 1 1 23 
Canada________________-_~ 72 58 921 57 46 837 
Denmark________________~-~ 1 1 6 _- _— _— 
Finland, _________.___ _- 29 24 250 8 6 96 
France ____—_____~___~--- 3 2 38 10 8 97 
Germany, Federal Republic of _ _ — _ 43 34 706 206 164 . 4,135 
Israel __ _. -_-_-_-______~____~- 579 463 6,452 360 288 3,415 
Italy.__________________ 1 1 13 “6 5 72 
Japan-__________________ 30 24 363 31 25 405 
Mexico __________-~___-~~_-_-. (7) (?) 4 30 24 403 
Singapore _________-_____- _- — _- 20 16 228 
Spain ___________~_____-_- 1 1 15 (?) (7) 6 
Sweden____§__§__~_________ 107 86 1,224 58 47 618 
Switzerland ______________ 1 1 6 — — — 
Taiwan __—~________.~______ 3 3 53 12 10 200 
Turkey _________________- = — _- 8 6 119 
United Kingdom ____________ 13 10 197 6 5 76 
Other __________-~_______- 1 1 19 2 1 28 

Total?__§_ 895 716 10,409 827 662 10,907 

1Tungsten content estimated by multiplying gross weight by 0.80. 
2Less than 1/2 unit. 
3Data may not add to totals shown because of independent rounding. ~
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Table 12.—U.S. exports of miscellaneous tungsten-bearing materials 

(Thousand pounds and thousand dollars) 

| a ) 1978 1979 
Product and country Gross Gross . 

w eight Value w eight Value 

Tungsten and tungsten alloy wire: : 
Brazil _.__9_~_____--____-~-~-~-~-~-~~_ ~~ +--+ 28 1,577 18 1,648 
Canada ____ _ ___-_-__ ~~~ 54 2,321 44 2,649 
Italy. 5 5 eee 7 441 8 704 
Mexico ___________.~~___--_-~---~~---~--- 11 1,046 21 2,079 
United Kingdom _____.__._____-_----------- 19 1,556 15 1,430 
U.S.S.R ~~ eee 21 774 8 276 
Other ____________~ Lee 62 5,011 47 5,235 

- Total. = Lee 201 12,724 162 14,016 

Unwrought tungsten and alloy in 
crude form, waste, and scrap: 
Austria __. _____/ - __ -______--------------- _- _- 87 699 
Canada ___-_. -______-__~~-----~--------~-~---. 154 1,323 126 1,150 
Germany, Federal Republic of ___________-_--~-- ~~ 693 4,235 562 3,886 
Israel ____ ___ _-____~__-___~--------~+------- 80 889 2 22 
South Africa, Republic of __..______----------+-- ——_ _- 49 552 
Sweden ______________~-----------~------- 68 565 50 573 
United Kingdom _____________--_--~--------- 10 63 89 486 
Other .______1~-__--_--__~-------------~-+-- 116 747 | 60 467 

Total’___§_§____§_ ee 1,120 7,822 1,025 7,835 

Other tungsten metal: . . _ 
Austria ___..-___------_--~-~~---~-~-~------- (?) 12 52 172 
Canada ___________________-__~~_--~-------+- 43 857 51 1,180 
Germany, Federal Republic of _._______-__------+-- 115 1,643 167 3,425 
Netherlands ______________________---____- 61 271 J) ar: | 
United Kingdom ______________~-------+--~--+- 75 1,699 19 - 1,978 
Other ____________-_---------~---------- 49 1,564 ~~: 88 2,536 

Totalt__._-_._____________---------------- 343 6,046 438 9,894 
a 

1Data may not add to totals shown because of independent rounding. 
Less than 1/2 unit. } 

Table 13.—U.S. imports for consumption of tungsten ore and concentrate, by country 
(Thousand pounds and thousand dollars) 

. 1978 1979 

Country Tungsten . Tungsten 
. content Value content Value 

Australia____§____________-~--_~------------ 211 1,514 398 2,856 
Bolivia __.______-~---___~--_-~-~~--------~-+-+-+-~-~ 2,012 15,543 2,980 22,511 
Brazil _.__________-___~------~-----~------- 2 22 26 188 
Burma _____________ ~~ __-_ 45 356 253 1,802 
Canada ______. _-_-_- ___~--____-~ ~~~ 3,030 22,509 3,127 23,558 
Chile _______~~__~-~~-~_~_~_~_~_ ~~~ 8 54 4 15 
China, Mainland _____________-------------~--- 714 5,832 1,168 9,315 
France _____-_____---~--_--~---------------+- 392 2,515 251 1,749 
Germany, Federal Republic of __________----------- 46 402 _- _- 
Hong Kong. __ __ -___~--------~------------~----- 18 168 -- _- 
Korea, Republic of _____.____-.---------~------- 230 1,877 84 640 
Malaysia ___._________-_---~----------~----- 136 1,012 61 479 
Mexico __________-------__~~------------+-- 850 4,688 607 3,536 
Peru_______________ eee 180 1,406 810 6,106 
Portugal ~ eee ee ee eee _- _- 195 1,546 
Rwanda_____._______.-.______-__------------ 159 1,187 6 46 
Singapore ____________------_-_------~----~-~--- _- _- 11 85 
South Africa, Republic of _..._______------------- 17 26 4 32 
Spain ~~~ ee -- _- 20 148 
Sweden ____________~______~--------+----~--+-- 70 633 15 123 
Thailand ___._ ____________-.-------------~~--- 840 6,644 1,246 9,278 
United Kingdom ___________---------------+--- 34 260 _- _ 
Zaire ______________-~~-----_-------~--+--+- 146 1,086 86 648 

Total? __§ _-§__________~_____--~-------~---+--+- 9,138 67,733 11,352 84,661 
a 

1Data may not add to totals shown because of independent rounding.
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Table 14.—U.S. imports for consumption of ammonium paratungstate, by country 

(Thousand pounds and thousand dollars) 

. . 1978 1979 

| Country | Tungsten Tungsten 
content Value content Value. 

France _____-__ oe one 47 480 
Germany, Federal Republic of _____________-_-__-__~ © _- -- 8 114 
Japan _____~___~_____~__ ee __ __ 16 130 
Korea, Republic of __._._.._._._________--~--__--~~ 513 ' 5,067 204 1,805 
Sweden ______________ —_ — 76 755 
United Kingdom ___________________~________-- __ _— 86 892 

~ Total _-_-_-_- ~~ eee 513 5,067 437 4,176 

Table 15.—U.S. imports for consumption of ferrotungsten, by country _ 
(Thousand pounds and thousand dollars) . - . oo 

| 1978 1979 

Country Tungsten ~ Tungsten — | 
. ao / content Value - content Value 

Austria____________=__________ ee 241 2,148 104 926 
Brazil 25 2 5 5 ee 71 623 171 1,575 
Canada. _ 7 eee 8 69 __ _- 
France _____ ~~~ ee 110 1,028 83 . 67 
germany, Federal Republic of eee ee 63 581 25 240 
Portugal __._-_-___________ ee 2 20 82 - 752 
Sweden _______________--------------~--~~--- 60 544 105 . 967 
United Kingdom _________ ~~~ eee 19 192 _- _- 

Total? ___+_______--___---------~-------- 575 5,206 570 - §,228 

1Data may not add to totals shown because of independent rounding. 

Table 16.—U.S. imports for consumption of miscellaneous tungsten-bearing | 
| materials | 

. . (Thousand pounds and thousand dollars) 

o oe | _ 1978 oS 1979 

oe Product and country Ty ngsten Tungsten 
content Value content Value 

Other metal-bearing materials in 
chief value of tungsten: . 
Korea, Republic of ____________._ ~~ ~___ 188 1,556 __ __ 
Thailand __-_-______________- ~~~ 37 289 14 85 
Other ______~ ~~ ~~~ Le 9 62 21 49 

Totalt____ $= LL 234 1,908 34 135 

Waste and scrap containing not over 50% tungsten: 
Germany, Federal Republic of _____._/_______.___ __ __ __ 13 117 
Other ____________~~______ ee 1 9 14 50 

Totalt_ = = Le 1 9 26 167 

Waste and scrap containing over 50% tungsten: 
Belgium. _______ ~~ _______ ~~ ee 15 130 22 282 
Canada ________________ ee 16 115 22 205 
France _________~________ ee 41 288 110 1,041 
Germany, Federal Republic of ______________.___~- 11 111 66 783 
Israel _-_-_____ > Le 10 72 192 1,644 
Japan ________~__ LL 19 158 35 358 
Mexico ________~____________-_~--~-------- 12 88 23 398 
Singapore _______________ ee 6 63 23 236 
Sweden ________-__-_~_____-------~------- 9 50 22 35 
United Kingdom ___________ Le __ __ 111 1,100 
Other _____________________ ~~~ +--+ 6 31 12 113 

Total?______________________----------- 145 1,107 639 6,195 

See footnotes at end of table.
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- Table 16.—U.S. imports for consumption of miscellaneous tungstén-bearing 
- materials—Continued = | 

. ” - (Thousand pounds and thousand dollars) oo 

a 

oO } 1978 1979 
Product and country . Tungsten Tungsten . 

content Value content Value . 

Unwrought tungsten, except alloys, 
in lumps, grains, and powders: , 

_ France ~________~________ ee 8 131 80 ~~ 901 
Germany, Federal Republic of ___________------~-~- 267 ' 3,276 13 157 

_ Japan. __§_____------_~-~-+-------------- . 33 342 15 126 
_ Korea, Republic of ___.__.____._____---------+-- (?) 3 509 5,161 

Other ______________ ee 24 ~ 233 28 283 

Totalt__-_ = 5 ee 332 3,986 646 6,628 
Unwrought tungsten, ingots and shot? ___________----- 1 9 6 68 

Unwrought tungsten, other:% | 
Canada __________-------~------~-------- 61 345 (7) | 6 
Japan _ 2 ee —  ?) 9 11 - 154 
Korea, Republic of _.______.---~------------+ _— _- 17 245 

_ Singapore ___.________—--»---~------------ -— _- 11 158 
' Other ____ 2 eee (?) 8 1 11 

otal eee 61 361 40 BIA 
Unwrought tungsten, alloys_______-_--------------- © 2 / 48 — 8 - 156 

Wrought tungsten:* . . oo 
.- Austria __§_§_§_§__-__ ee ee eee 27 874 17 601 

~ Canada __________----------------------- 79 1,050 103 ~ 4,121 
Japan __ ee eee 6 1,065 14 1,194 7 
Other ____--_-~--+----------~------------ 6 97 1l 343 

. Total. 2 LLL 119 3,086 145 3,260 

Calcium tungstate: - . Co ; _ 
Germany, Federal Republic of ___________-------- 329 2,691 Al 1,016 
Sweden ____________~____- ~~~ 40 351 _- __ 
United Kingdom __________--_----~-----~----- __ _- 6 13 

Total 22 ee  369—ttts«8 042 47 ~—s«1, 029 : 

Tungsten carbide: . | 
Canada ______~___ ee ae | 27 32 357 

_ Germany, Federal Republic of __. _______------~-~-~- 149 2,106. 320 4,431 
Korea, Republic of _________~.-____-__-----+--~~- 8 96 72 747 
Mexico ~-~--+-----~------ + e+ ----- (?) 5 12 320 

‘Sweden = =e 127 2,108 113 2,436 
United Kingdom ________._______---~_----+-- 31 501 6 45 . 
Other _____________ ~~ 13 212 2 35 

Total!_______ ee 331 5,054 -°—si«HTSCi‘“;U”*C BTL 

Other tungsten compounds: 
Australia. ee eee +++ oe _- 25 - + 183 
Other ___________._______~----- 2 29 2 48 

— Total. ee ee eee e+e 2 29 27 231 

Mixtures, organic compounds, . 
chief value in tungsten: . | 
Canada _____________~~~--__~~----------+-+- 39 457 8 135 

Germany, Federal Republic of eee 3 53 5 97 
United Kingdom ____~____.____--------~----- (?) 5 — __ 

Total _._- ~~ 42 515 13 ' 232 

1Data may not add to totals shown because of independent rounding. 
2Less than 1/2 unit. 
3Estimated from reported gross weight.
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Table 17.—U.S. import duties on all forms of tungsten | 

| Tariff Rate of duty effective Jan.1,1980 = = 
classifi- Article  Mostfavorednation «| wa. cation Most favored nation Non-MFN - | 

601.54 Tungsten ore__________________ 17 cents per pound on 50 cents per pound on | 
tungsten content. _ tungsten content. 

603.45 Other metal-bearing materials 16 cents per pound on 60 cents per pound on 
in chief value of tungsten. tungsten content and tungsten content and 

7.6% ad valorem. 40% advalorem. — 
606.48 Ferrotungsten and ferrosilicon tungsten _ 21 cents per pound on 35% ad valorem. 

tungsten content 
and 6% ad valorem. 

629.25 Waste and scrap containing by weight 7.3% ad valorem _ _ — — 50% ad valorem. 
not over 50% tungsten. 

629.26 Waste and scrap containing by weight 7.5% ad valorem _ __— Do. 
over 50% tungsten. 

629.28 Unwrought tungsten, except alloys, 21 cents per pound on 58% ad valorem. 
in lumps, grains, and powders. tungsten content and 

12.5% ad valorem. 
629.29 ‘Unwrought tungsten, ingots and shot ___ 10.5% ad valorem ___ 50% ad valorem. 
629.30 Unwrought tungsten, other _.__.____ 12.5% ad valorem _ _— 60% advalorem. — 
629.32 Unwrought tungsten, alloys, containing 6.7% ad valorem _ _ __ 35.5% ad valorem. . 

by weight not over 50% tungsten. 
629.33 - Unwrought tungsten, alloys, containing 12.5% ad valorem _ _ — 60% ad valorem. 

by weight over 50% tungsten. 
629.35 Wrought tungsten __ -_. - _-. 11.8% ad valorem __— Do. 
416.40 Tungstic acid __-_-_-§_§_~>_ 14.4% ad valorem ___ 55% ad valorem. 
417.40 Ammonium tungstate_____________ 12.9% ad valorem ___— 49.5% ad valorem. 
418.30 Calcium tungstate. __-____________ 11.1% advalorem ___ 438.5% ad valorem. 
420.32 Potassium tungstate... - 23.1% ad valorem — _— 50.5% ad valorem. 
421.56 Sodium tungstate _______________ 12.4% ad valorem ___ 46.5% ad valorem. 
422.40 Tungsten carbide — — —— — — — — — — 16 cents per pound on 55.5% ad valorem. 

tungsten content and 
12.5% ad valorem. 

422.42 Other tungsten compounds _________ 11.7% ad valorem ___ 45.5% ad valorem. 
423.92 Mixtures of two or more inorganic do _-_________ Do. 

compounds in chief value of tungsten. 

WORLD REVIEW 

During February 1978, the ad hoc Inter- meeting of the PWG was held in Geneva 
governmental Group of Experts on Tung- during September 1979 in an effort to re- 

| sten (IGET) of the Committee on Tungsten solve the 16-year deadlock. No agreement 
(COT) of the United Nations Conference on was reached, but the TDB in October 1979 

Trade and Development (UNCTAD) met at requested COT to review its past work, to 
: Geneva, Switzerland. There was no agree- determine guidelines for reaching an agree- 

, ment between producing and consuming ment, and to convene a meeting of the 
countries concerning the stabilization of the committee no later than March 1980. 
world tungsten market, which was the pur- Australia.—In early May 1978, Queens- 
pose of the meeting. However, detailed land Wolfram Pty., Ltd. (QW), officially 
studies by IGET of the various areas af- opened the new opencut Mt. Carbine mine 
fecting price and trade of tungsten were and mill in northern Queensland near 
forwarded by COT to the Trade and Devel- Cairns. The facility was expected to produce 
opment Board (TDB) of UNCTAD. In April concentrate containing 1.7 million pounds 
1978, the TDB met in Geneva, considered of tungsten per year from wolframite and 
the IGET and COT report, and requested sheelite ore averaging 0.1% WOs. Because 
that the Secretary-General of UNCTAD of the extremely low-grade ore, it was neces- : 
convene a preparatory working group to sary to install a method of sorting the ore 
futher examine and assess proposals for from the gangue at high speed. During 1978 
stabilization of the market. In June 1978, and 1979, this was done by three photomet- 

the first UNCTAD Preparatory Working ric ore-sorting machines. QW is 75%-owned 
Group for Tungsten (PWG) meeting was by RB Mining Pty. Ltd. an Australian 
held in Geneva. The meeting ended in a company, and 25%-owned by Sandvik Ak- 
consensus agreement that a further session tiobolag (of Sweden), A. Johnson & Co. HAB 
be held at some time in the future; the (of Sweden), and Treibacher Chemische 
United States did not join in the consensus Werke AG (of Austria).? 
and Bolivia did not attend the meeting. A Other major production in Australia dur-
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. Table 18.—Tungsten: World concentrate production, by country 

(Thousand pounds of contained tungsten)' 

i 

Country 1976 1977 1978 | 1979° 

North and Central America: 
- Canada ___________-_--------------+------- ™3790 3,994 5,045 35,740 

Mexico ____________~-------------------- 414 322 “409 440 
United States _.__________-___------------- T5869 6,022 6,901 36,646 

South America: 
Argentina ___.________------------------- 137 154 174 170 

Bolivia _______________~----------------- 77,015 6,515 6,288 35,836 
Brazil = ---------- ——-°2,120 2,672 2,557 3,000 
Peru_________________~__~_--------+--+--- 1,303 1,160 1,283 1,100 

Europe: . 

Austria__________--__-____-------------- | 1,193 2,460 2,599 2,600 
Czechoslovakia®___.____________~-----------~ 175 175 175 195 

France _________-_-__------------------- T1396 1,440 1340 —_1,800 : 
Portugal _____________----------~--------- 72,776 2,216 2,407 32.778 
Spain ____________---------------------- 725 679 602 700 
Sweden____________-____~----~--------- 428 439 1,279 880 | 
USSR&____ +--+ +--+ +--+ - 17,600 18,100 18,700 19,000 
United Kingdom _____--__---~---------------. ©22 172 143 50 

Africa: ; 
Burundi_____________~---_-----~----~------ 4. &4 &4 4 

Nigeria _________--~---~------------------- (?) __ __ _. 

Rhodesia, Southern® ______.____-__------------ 7130 130 130 130 
Rwanda____________________------------- 952 1,252 849 850 
South-West Africa, Territory of (Namibia)® * ________-- ™310 330 330 360 

Uganda® _______________----------------- 240 240 240 240 
Jaire ___________-___-~----------------- ™522 375 326 330 

Asia: 
Burma _________________---------------- ™608 613 1,038 1,550 
China, Mainland®_______._____--------------- 19,800 19,800 22,000 22,000 

India _~___. __-_______ 51 _ 62 46 50 

Japan________________-_--------~--------- T1,786 1,693 —-:1,678 1,700 
Korea, North®________________------------- 4,740 4,740 4,740 4,740 
Korea, Republic of ______-_------------------- 75,703 5,809 5,734 .. 35,664 

Malaysia ___.____~_-_---------------------- 141 218 159 150 

Thailand ______________-~_---------------- T4,519 4,859 7,026 36,230 
Turkey ____________--------------------- 2,046 ©1,100 15 140 

Oceania: Australia ____________---------------- T4384 5,198 5,910 36,907 

Total. ________.____--_-------------- ™90,899 92,948 100,127 101,460 
nell OS 

Estimate. ‘Revised. | | 

1Conversion factors: WO3 to W, multiply by 0.7931; 60% WOs to W, multiply by 0.4758. 

2Revised to none. 
SReported figure. 

_ Production of Brandberg West mine of South Africa Company, Ltd. Data are for calendar years. . 

ing 1978-79 took place on King Island in Korea, Republic of.—Tungsten in concen- 

Bass Strait from the Bold Head and Dolphin trate produced by Korea Tungsten Mining 

mines of King Island Scheelite Pty., Ltd. Co., Ltd. KTMO), increased 4% to 5.2 mil- 

and in northeastern Tasmania from the lion pounds in 1978 and 5% to 5.4 million 

Storeys Creek and Aberfoyle mines, of Ab- pounds in 1979 compared with that of 1977 

erfoyle Ltd. The latter two mines also pro- and 1978, respectively, and accounted. for 

duced tin as coproduct. approximately 90% of the Republic of Ko- 

Canada.—The mine and mill operated rea production. KTMC produced 4.3 million 

by Canada Tungsten Mining Corp. Ltd. pounds of ammonium paratungstate in 1978 

(CTMC), at Tungsten, Northwest Territo- and 3.2 million pounds in 1979, the entire 

ries, accounted for all Canadian production production of the country. 

of tungsten in concentrate in 1978 and 1979. Portugal.—Production of tungsten con- 

Production capacity of the facility wasdou- centrate by the major tungsten producer, 

bled in July 1979 to 1,000 tons of ore per Beralt Tin & Wolfram (Portugal) SARL 

day. Reserves were reported by the com- (BTWP) at the Panasqueira mine, increased 

pany to contain 96 million pounds of tung- 13% during 1978 to 1.9 million pounds of 

sten at yearend 1979.5 tungsten and 23% during 1979 to 2.3 million 

During mid-1978, AMAX Securities, Inc., pounds compared with that of 1977 and 

a wholly owned subsidiary of AMAX Inc., 1978, respectively. Tin and copper were 

increased its ownership of CTMC from 47% produced as byproducts. Ore reserves were 

to 65%.‘ reported as 35 million pounds of tungsten at
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Table 19.—Tungsten: World concentrate consumption, by country! 
(Thougand pounds of contained tungsten) 

- Country” 4 ~ 1976 1977 1978  §1979° 3 

Actual consumption: not — og Australia_____§__~_~___ «88 88 - 88 . 90 Austria______ === 3,505 | 73183 . 5,240 5,800 
Canada ____ =~ 639 7730 679 700 
France __________ 3,139 2,207: 3,611 2,600 
Japan__________ fe 6677 "4,667 4,489 ~ "4,500° 
Korea, Republic of __________.__~__ © 31,600 - 3,175 3,042 _. 8,000 Mexico _______________ 71° ~—s«1380 © 3130 130 | Portugal _-_ - 2 | CO - 302 388 .  400- Sweden ________~_______ 3,761  — 18,746 - 83,494 3,500: United Kingdom ________________ 4,251 3,657 4,388 4,300 United States ____________ 16,107 17,100 ~ 18806 —-21:589° 

Apparent consumption:* . . re Argentina -__-_______ 137 © 3130 © 3150 150 Belgium-Luxembourg ________________ . 401 "53 -o a 
Brazil® _~-~_-_- 2 ee 550 550. «650 550 
China, Mainland® #______________ 4,740 . 5,100 5,300 8,500 
Czechoslovakia® 7__§_§=9 == = 2,700 © 72,900 «2,900 —- 2,900 
German Democratic Republic 7. = = . 600. : 600 - ~~ 600 ~~ 600 - 
Germany, Federal Republicof _._________________ 4,464 2,943 3,585 3,700 | 
Hungary®_-~_ =~ - 1,320 - 1,320 31,320 ~ 1,320. India ~__________ *586 ¥597 © 3600 6005 Italye__________ 125 110° 130 =: 180. 
‘Korea, North® ?7__________ = ~~ 3,500 ~~ 3,500 8,500. 3,500 
Netherlands ________-__________ = - 998 71,111 886 - 900 . Poland ________~.~ ee 4,231 3,935 . 4,806 © 3,600 _ 
South Africa, Republic of... === = ~ 550 ~  §50 550 : 550 Spain ___________- ee 168 168 320 os 300: 
USSRSF 16,100 _ 16,300 16,700 -. 17,200 

Total____-______- ee "80,408 . 778,852 —--*86,247-. .-*88,109 | $$ eee EE Oe Ee | 
“Estimate. "Revised. | 
1Source, unless otherwise specified, is the Quarterly Bulletin of the UNCTAD Committee on Tungsten. Tungsten 

Statistics. V. 14, No. 1, January 1980, 54 pp. 
2In addition to the countries listed, Bulgaria, Denmark, Finland, Israel, Norway, Romania, Switzerland, and Yugoslavia may consume tungsten concentrate, but consumption levels are not reported and available general information is inadequate to permit formulation of reliable estimates of consumption levels. 
5Estimated by U.S. Bureau of Mines. (All estimates not so footnoted are reported in the primary source.) 
“Production plus imports minus exports. For a few countries where data were available, variations in stocks were used in determining consumption. 

yearend 1978. BTWP, a Portuguese com- Thailand.—In August and September 
pany, is owned 80.5% by Beralt Tin & 1978, an estimated 5,000 miners began ille- 
Wolfram, Ltd., a United Kingdom com- gally mining tungsten ore from a newly 
pany.® discovered deposit at Doi Ngon about 40 

In December 1978, the mine, mill, conces- kilometers from Phrae. Thai authorties 
sions, ferrotungsten plant, and other ancil- were hesitant to take action, but finally 
lary assets of the Borralha facility near restored order in mid-September. The Gov- 
Venda Nova in northern Portugal, owned ernment subsequently approved a_nine- 
by Mines de Borralha S. A., a French point proposal of the Ministry of Industry to 
company, were acquired by a new Portu- control mining and protect the concession- 
guese company, Minas da Borralha SARL, | aires. 
in which BTWP has an 80.5% interest. Labor-intensive methods in Thailand 
Production of tungsten in concentrate from have tended to leave behind significant 
the Borrahla mine in 1978 totaled almost amounts of lower grade tungsten ores. As a 
0.38 million pounds and in 1979 more than result, many mines that still have substan- 
0.4 million pounds, all of which was con- tial deposits of low-grade wolframite ore 
verted to ferrotungsten at the facility. Ore were closed. This caused a drop in the 
reserves were 4.4 million pounds of tung- production and export of tungsten ores and 
sten at yearend 1978. Copper and silver concentrates during 1979. 
were produced as byproducts.®
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| . _ TECHNOLOGY | 

| The Bureau of Mines reported the results engineers who obtained rights to the basic 
of laboratory tests to devise a procedure for technology of photometric ore-sorting from 
recovering a marketable grade of tungsten Ore Sorters Africa in the Republic of South 
from the brine of Searles Lake, Calif.,in the Africa for use at the Mt. Carbine tungsten 
Mojave Desert 170 miles northeast of Los mine and mill of Wolfram Pty. Ltd. in 
Angeles. The brine contains only 56 ppm of orthern Queensland, Australia. This is the 
tungsten. Using ion-exchange resin syn- first time photometric ore-sorting has been 
thesized by the Bureau chemists, more than used commercially for concentrating tung- 

99% of the tungsten was extracted from the Sten ores.” | | 
brine and 92% of the tungsten was recove- 1 Physical Scientist, Section of Ferrous Métale. 
red as marketable iron-tungsten concen- 2Primary Tungsten Association (London). Mt. Carbine 

. . o. 5, September 1978, pp. 6-8. 
5,000-gallon-per-day pilot expansion of the Mining Magazine. Photometric Ore Sorting at Mount 
laboratory ion-exchange unit was erected at. Sonne wel eT Queensland. V. 139, No. 1, 
Searles Lake to provide engineering data 8 Canada Tungsten Mining Corporation Limited (Toron- 

for an economic appraisal and possible esca- to, Canada), 1979 Annual Report, 16 pp. oo 
. oe . nual Report, p. 9. 

lation to enable recovery of nearly 1,100 po eerelt, Tin and Wolfram Ltd. (London). 1978 Annual 
pounds of tungsten daily from 2.6 million on “1979 Annual Report. 20 vp. 
gallons of brine. The Searles Lake brines 6.Work cited in footnote 5. PP 
were estimated to contain 135 million __ Altrineer, solis. ‘Tungsten Reson B. 0. Pannenberg, 
pounds of tungsten.*® | Brines. BuMines RI 8315, 1978, 15 pp. | 

Photometric ore-sorting machines were bak enter, L. TNS 3 Macc 60 ee ols les 
perfected in 1978 by R. B. Mining Pty. Ltd. —*. Work cited in footnote 2. :





Deplet ium epleted Uranium 

| By William S. Kirk! 

Depleted uranium for nonenergy applica- grams.—Depleted uranium, though only 
tions in the United States was a byproduct mildly radioactive, is treated as a source 
of enriching natural uranium for nuclear material in the U.S. Code of Federal Regula- 
applications by the Department of Energy tions and is referred to in section 10 CFR 
(DOE). The quantity that was available 40.25 and 10 CFR 110.23 As a source materi- 
greatly exceeded current and foreseeable al, ownership and use of depleted uranium 
demand. In both 1978 and 1979, depleted materials must be licensed by the Nuclear | 
uranium metal and depleted UF,, valued at Regulatory Commission or certain State 
about’ $20 million, was shipped by DOE agencies.? 
primarily for use in ordnance applications. The Tokyo Round of negotiations was 
Containers for spent nuclear reactor resi- completed in 1979, resulting in new tariff | 
dues and other radiation shielding applica- agreements for minerals, including depleted 
tions, counterweights and ballast for air- uranium, with the developed nations of the 
craft and ships, and research accounted for world. The agreements placed most nations 
the remainder of consumption, which was ona most-favored-nation basis with general- 
believed to be 10% to 20% of the total. All ly lower rates to be phased in, or staged, 
data in this chapter are stated in terms of between January 1, 1980, and January 1, 
uranium content. 1987. 

Legislation and- Government  Pro- 

| DOMESTIC PRODUCTION 

DOE was the sole domestic processor of $3 million contract to Nuclear Metals Inc. 

uranium to produce a uranium product that (NMI), Concord, Mass., to install equipment 
_is enriched in the isotope uranium 235 (U23;) that would give NMI the capability to 
for nuclear applications. About 4.5 tons of produce 20,000 XM-774 105mm depleted 
depleted uranium hexafluoride (UF.) is gen- uranium penetrators per month. The capa- 
erated for each ton of commercial power- bility would be available for use in an 
reactor-grade enriched UF, produced. If a emergency mobilization. Early in 1979, NMI 
more enriched product is required, such as acquired the capablilty to reduce depleted 
for weapons use, a considerably larger uranium tetrafluoride (UF) to the metal. 
quantity of depleted uranium product is TNS, a subsidiary of Aerojet Ordnance 
generated for each ton of the enriched Co., doubled the floor space devoted to 

product. Depleted uranium is composed al- processing depleted uranium, at Jonesboro, 
most entirely of uranium 238 (U23s) but still Tenn., during 1978 and 1979. In 1979, TNS 
contains small percentages of Uazss. increased by 33% its capacity to reduce 

The DOE generated about 20,000 tons of depleted UF, to metal and tripled its vacu- 
depleted UF; in 1978 and about 21,000 tons um melting capacity. 
during 1979, bringing the total quantity of Through the years, DOE has reduced 
depleted uranium generated by DOE toover some of the depleted UF, to UF, to release 
300,000 tons. valuable storage cylinders for other uses 

In September 1979, the Army awarded a_ and to recover the fluorine. Most of the 

965



966 MINERALS YEARBOOK, 1978-79 

shipments of depleted uranium for nonener- —_—— In 1978, a total of 2,935 tons of depleted 
gy applications have been in the form of UF, was shipped to Eldorado Nuclear Limi- 
UF,. In 1978, DOE shipped 2,159 tons of ted, Port Hope, Ontario, Canada; NL Indus- 
depleted UF, to the Feed Materials Produc- tries, Albany, N.Y.; NMI, Concord, Mass.; 
tion Center at Fernald, Ohio, operated for and TNS, Jonesboro, Tenn., mainly for con- | 

DOE by National Lead Co. of Ohio (NLO), a version to metal. In 1979 these companies" 
subsidiary of NL Industries, Inc., for conver- received a total of 2,744 tons of depleted 
sion to the metal. There were no shipments UF,. These companies were all subcontrac- 
of UF, to NLO in 1979. The metal was _ tors to Aerojet Ordnance Co., Downey, Cal- 
shipped from Fernald for eventual conver- if., and Honeywell Inc., New Brighton, 
sion to plutonium 239 for weapons use. NLO Minn., which were under contract to the 
shipped 1,188 tons of depleted uranium U.S. Department of Defense (DOD) to pro- 
metal in 1978, and-1,005 tons in 1979. _ duce depleted uranium penetrators. _ 

| | ~ CONSUMPTION AND USES © OO | 

Some 80% to 90% of-depleted uranium Satellites, missiles, and remotely piloted . 
metal was used in ordnance applications. vehicles used depleted uranium ballast 
Because of its density and pyrophoric prop- weights. Depleted uranium was also used in 

| erties on impact, depleted uranium was _ the manufacture. of gyroscopes and inertial 
used as armor-piercing ammunition. De- guidance platforms. Depleted uranium was 
pleted uranium also provided a cost advan- used in the rims of these gyroscopes, and 
tage because, as a byproduct of the enrich- beryllium was used in the hubs and spokes. 
ment process, it was provided without Both materials have similar coefficients of 

| charge to DOD agencies to supply the com- thermal expansion, which results in a com- 
panies which produced the ammunition for pact, light gyroscope wheel with all signifi- 

DOD. . cant mass properly distributed. — Ho 
Depleted uranium metal was . used as Depleted uranium metal was also used in 

shielding material in portable radiogr aphic making shipping containers for radioiso- 
equipment which was worldwide use for topes and spent nuclear fuel, sinker bars for 
such applications as detecting voids and . . . . . 

. . a oil well logging, vibration damping bars for 
other defects in castings and pipeline welds. hine tool d h 
Many medical irradiation devices used for machine tools, and researc’. : 
therapeutic purposes used depleted. urani- In some facilities which processed or 
um radiation shielding. Prior to the use of handled UF, depleted UF’. was used nonde- 
depleted uranium in the construction. of structively to shake down equipment and 
medical radiation devices, it was necessary thus avoid having to commit enriched UF.. 
to use relatively soft and bulky lead shield- Depleted uranium was made into uranium 
ing. Now many of these devices use deplet- dioxide (UO;) pellets for use in prototype 
ed uranium, not only as shielding, but as assemblies for atomic reactors. Also, deplet- 

structural components of the instruments. | ed uranium was irradiated to produce new 
The aerospace-aircraft industry used de- elements, such as plutionium 239. Depleted 

pleted uranium metal as counterweights for uranium was used as a power shaping 
control surfaces and landing gear. The air- medium; depleted uranium rods were 
craft industry used 47,000 pounds of deplet- placed in certain areas in a power reactor to 
ed uranium in 1978 and twice that quantity, absorb radiation and control the tempera- 
or 94,000 pounds, in 1979. ture of the reactor. 

PRICES 

The DOE base charge for depleted urani- pound for derby metal. In 1979, the price of 
um, without a specification as to assay, was depleted uranium derby changed to $3.10 to 
$2.50 per kilogram. The price of depleted $3.20 per pound. a 
uranium in 1978 was $2.75 to $3.25 per
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, STOCKS _ : Oe 

The yearend DOE inventory of depleted The total quantity of depleted uranium 
UF, dropped from about 73,000 tons in 1977, including the UF. was about 283,000 tons at » 
to 68,000 tons in 1978. The 1979 yearend the end of 1978 and about 295,000 tons at 
inventory was about 65,000 tons. The aver- the end of 1979. Most of the stocks held by 

| age assay of depleted UF, was 0.20% U2ss. DOE were in the form of UF. : 

: FOREIGN TRADE | | 7 

In December 1979 DOE concluded a con- of getting the depleted uranium back along 
tract with the National Electrical Energy: with the enriched uranium or leaving the - 
Agency of Italy for the sale of some 22,000 depleted uranium. On this basis, Brazil 
tons of depleted UF, (0.30% .Usss). The . received 9 tons of depleted uranium in 1978 
shipments were scheduled to begin in Octo- and 11 tons were shipped to Korea. In 1979, 
ber 1980, and were to go to Tricastin, Taiwan received 18 tons of depleted urani- 
France. Eurodif, at Tricastin, planned to um, and 108 tons were shipped to the 

further separate the U2zss from the 0.30% United Kingdom. Also in 1979, 139 tons of 
depleted UF, to produce a 0.711% U2ss; depleted uranium owned by the European 
product and 0.20% Uzzs (or less) tails. ' Economic Community, also known as the 
‘When DOE received natural UF, for en- Common Market, was shipped to TNS, 

richment work, the customer had the option Jonesboro, Tenn. a oe 

- | a WORLD REVIEW | - . oo, 

In addition to U.S. stocks, known stocks of | 
depleted uranium held by other countries : : : 

| were estimated as follows: —_. : : Short tons 
° Country SEA a= 

| a 7 . | : 1978 1979. 

oe Germany, Federal Republic of _ 1530 NA | 
oo : oo Italy 12.050 2,770 

a Netherlands ____________ 740 780 
| | United Kingdom _________ 22,000 22,000 

| | | NA Not available. | - 
. . 1Source: Uranium Resources, Production and Demand, 

a . Dec. 1979, a joint report by the Organization for Economic 
Z Cooperation and Development, Nuclear Energy Agency 

. and the International Atomic Energy Agency. 

| TECHNOLOGY | | | | 

Uranium ore is mined and sent to milling their molecular mass. The molecules of the 7 
plants where it is mechanically and chemi- lighter isotopes of uranium such as Uszss will | 
cally processed to upgrade the uranium contact the walls of a porous containment 
content. The product from the milling plant vessel more frequently than the molecules 
is called yellow cake (uranium oxide or Us; of the heavier isotopes and will diffuse 
Oz). The yellow cake is processed to UF., through the walls faster. The barrier walls 
which is a gas at about 56°C and atmospher- _ of the vessel contain hundreds of millions of 
ic pressure. The UF; is shipped as a solid to submicroscopic openings per square inch. 
one of three DOE enrichment facilities(Oak The degree of enrichment in a single stage 
Ridge, Tenn., Paducah, Ky., or Portsmouth, is very small, but the desired enrichment 

Ohio), where it is enriched in Usss by a_ level is achieved by repeating the process 
process known as gaseous diffusion. through hundreds of stages arranged in 

Gaseous diffusion operates on the princi- cascades. The process yields a product, UF., 

ple that the average velocities of gas mole- enriched in the isotope Usss (about 3% for 
cules at a given temperature depend on commercial power reactors) and a waste
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product (tails) depleted in Uzss (ideally and Mg are mixed and placed in the bomb. 
0.20%). The enriched UF; is shipped in The bomb is put into an electric furnace and 
2-1/2-ton steel containers to commercial heated at 1,200°F (649°C). The reaction, in 
facilities where it is converted to uranium which the fluorine disassociates from UF, to 

| oxide (UO.) for use in power reactors. The combine with the magnesium, normally 
depleted UF; is stored in 14 ton cylinders or occurs about 8 hours after the bomb is | 
shipped to customers. placed in the furnace. The heat generated 

The depleted UF, can be reduced to UF, by the reaction is sufficient to melt the | 
(greensalt) by reacting the UF, with hydro- uranium metal and the MgF:, and the 
gen gas in electrically heated tower reac- molten uranium metal, being heavier than 
tors. This reaction takes place as shown by __ the MgF-,, settles to the bottom of the bomb. 
the following equation: Upon cooling, the uranium is formed intoa 

| UF, + H. —> UF, + 2HF. massive piece of metal known as a derby. 
The reaction between the UF, and Hz The MgF-, or slag lies above the derby. The 

takes place at a temperature of 1,100°F derby, slag, and old liner material are 
(593°C). The solid UF, formed in the reac- removed from the bomb and separated. The 
tion drops to the bottom of the tower and is_ derby is freed of clinging slag and liner and 
transferred to a storage hopper and from sent to a furnace, where it is roasted at 
there to storage drums. 1,200°F for 2 hours and then lowered into a 

Reduction of UF, involves a reaction with water quenching tank. The cooled derby is 
magnesium, as shown by the following cleaned to remove any remaining slag or 
equation: 2 Mg + UF, —» U + 2MgF.. magnesium inclusions. The clean derby is 
The reaction takes place in an airtight then ready to be rolled into sheets or melted 
cylinder with a flat bottom and a flanged and cast into various shapes. , 
top known as a reduction bomb. The bbmb = —H-H——— , 
is lined with about 2 inches of very fine {Physical scientist, Section of Nonferrous Metals. | 

| grained magnesium fluoride (MgF.) powder q,US, Ons of Feiral Regulations, Te 0— Buon 
| or with a ceramic-coated graphite shell. UF, 40.25, 110.23, under General Licenses.



Vanadi a 
By George A. Morgan! : | 

After declining in 1978, domestic vana- those of 1978, while imports of ferrovana- 

dium output returned to more normal levels dium and vanadium pentoxide were up 
in 1979. Production ceased in Arkansas for substantially. , 
most of 1978, but was reactivated in Decem- Legislation and Government Pro- 
ber of that year. World output increased in grams.—Stockpile goals of 2,576 tons of 
1978-79. Excess vanadium stocks, which vanadium contained in vanadium pentoxide 

overhung the domestic market in and 10,095 tons of vanadium contained in 
1977 and throughout most of 1978, were ferrovanadium remained in effect for 1978- 
eliminated. Consumption and prices of va- 79. These goals were established October 1, | 
nadium both increased in 1979 as demand 1976, by the General Services Administra- | 
was up in the iron, steel, and aerospace tion. As of December 31, 1979, U.S. Govern- | 
industries. U.S. exports of ferrovanadium, ment inventory of vanadium was 540 tons 
vanadium ore and concentrate, and vana- contained vanadium in the form of vana- 
dium pentoxide declined considerably from dium pentoxide. | 

Table 1.—Salient vanadium statistics | | 

(Short tons of contained vanadium unless otherwise specified) 

. 1975 1976 1977 1978 1979 

United States: 
Production: 

Ore and concentrate: 
Recoverable vanadium!__________________ 4,748 7,376 6,504 4,272 5,520 
Value_____.________ __-(thousand dollars)__ $49,329 $81,279 $74,488 $56,776 $73,892 

Vanadium oxides recovered? _________________ 4,859 6,197 5,208 5,204 5,758 
Consumption. ________.______~~_~_~----_--~-~- 5,501 4,720 5,261 6,630 — 6,719 
Exports: 

Ferrovanadium (gross weight)_ __. ..____-__-----_ . 1,018 1,210 658 1,309 880 
Ore and concentrates ____.___.______--_-.-__ 191 101 
Vanadium pentoxide, anhydride (gross weight) ___— —— 215 99 192 1,239 630 
Other compounds (gross weight) ________.____-- — 291. 316 

Imports (general): 
Ferrovanadium (gross weight)_ _______.-__-~~-~~- 179 433 558 535 _ 138 
Ores, slags, residues. __ _.§_§ _________-~---..-.- 2,895 2,998 2,812 | 2,234 2,442 
Vanadium pentoxide, anhydride _________..._—- 1,275 668 444 656 907 

World production _________-_----.-------------- 28,471  *31,209 33,313 34,219  °41,420 

Estimate. Revised. 
1Recoverable vanadium contained in uranium and vanadium ores and concentrates received at mills, plus vanadium 

recovered from ferrophosphorus derived from domestic phosphate rock. 
2Produced directly from all domestic sources and includes metavanadates. . 

969
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— DOMESTIC PRODUCTION _ ee | | 

Mine production of vanadium in the improve vanadium recovery from the burn- 
United States returned to normal levels in ing of residual oil with the implementation 
1979 after ox Perens a severe one tne or water rerovery Syetems ‘ is two power 
previous year. orado was the leading plants on Long Island, N.Y. Somex, » 

- producing State, followed by Utah. Union Bartlesville, Okla., a subsidiary of Engel- 
Carbide Corp.'s Hot Springs, Ark., mine and hard Minerals & Chemicals Corp., was 

| mill were reactivated in December 1978. scheduled to recover 2,000 tons per year of 
Operations stopped at the Arkansas site vanadium pentoxide. Feed material is to be 
because of depressed demand and excessive 35,000 tons per year of residues obtained 
inventories. Union Carbide Corp. continued from utility boilers in the United States and 
operation of its Rifle-Uravan complex in Western Europe. — 

Colorado throughout the 2-year period. i Producers of vanadium additives and va- 
Process ed n-vanadium li yum from, Ranch nadium aluminum alloys for use by the 
on "Exploration nd Develon vent Corn ,;, Steel and titanium industries were Engel- 
rs &xploravion an vetopmen ’P-S hard Minerals & Chemicals Corp., Stras- 

leaching operation at Naturita, Colo. b . . . | 
. urg, Va.; Foote Mineral Co., Cambridge, 

Ranchers Exploration and. Development Ohio: Reading Allovs. I Rebesonia. Pa. 
Corp. completed its mill-tailings leaching G20? “CaCInS “Alloys, inc., Bs 

. we " Shieldalloy Corp. (a division of Metallurg, 
project at Naturita in April 1979. The com- Inc.), Newfield. N.J.: The P Co. Pul 
pany reported that recovery for fiscal year iP owner NOS d Coro M was: 
1979 was 469 tons V2Os, compared with 448 i, Pa,; and Union Carbide Corp. at Mariet- 
tons V.O; for fiscal year 1978: The company ta, Ohio, and Niagara Falls, N.Y. 

/ postponed indefinitely ‘similar planned re- ne 

- covery of uranium and vanadium from old Table 2.—Mine production and recoverable 
mill tailings at Durango, Colo, when a vanadium of domestic origin produced in 
nuclear materials license was not received the United States - 

| in time to meet contractual obligations. (Short tons of contained vanadium) | 
Atlas Corp. operated its Moab, Utah, —— HW ——____ SSS 

plant at full capacity at yearend 1979 after Year | prodicc: | Recower- 
upgrading the facility. The company plan- tion? ~—s- vanadium? 
ned to begin processing richer uranium ores ] 

that it had discovered earlier in the year, jgf@777777zz7777= > BRB AB 
| some of which contain vanadium. Kerr 1977 ---------------- 1,565 6,504 

McGee Corp. produced vanadium from fer- gg ~7~7777777777772 (RRC 
rophosphorus at Soda Springs, Idaho. Cotter @$_—————AAA- A 7 
Corp., a subsidiary of Commonwealth Edi- ‘Measured by receipts of uranium and vanadium ores 

. . and concentrates at mills, vanadium content. 
son Co. of Chicago, commenced operations 2Recoverable vanadium contained in uranium and vana- 

_ at its Canon City, Colo., mill in September dium ores and concentrates received at mills, plus vana- 
1979. The new fa cility will become the fifth dium recovered from ferrophosphorus derived from domes- 

° ic phosphate rock. 
mill to recover vanadium from domestic | 
sources in the United States. Gulf Chemical Table 3.—Producti f di id 
and Metallurgical Corp. recovered vana- ale 3.1 Toduction of vanadium oxides . : - in the United States 
dium oxide at its Texas City, Tex. plant 

| from imported materials. Work continued (Short tons) 
on Pioneer Uravan Inc.’s mill in Disappoint- Y Gross Oxide 
ment Valley, Colo. Completion of the mill, ear weight content? 
which is expected to process 1,000 tons per 1975 8.597 8.674 
day of uranium-vanadium ores, is planned 1976_________________. 10,836 «11,063 

for 1981 wg) OT CTTITICTICIT Saat 
Long Island Lighting Co. (LILCO) recov- 19797777777 77 10,338 10,279 

ered high-grade ash containing 694 tons of oo 
vanadium pentoxide in 1979, compared with mernoduced directly from all domestic sources; includes 

643 tons in 1978. The company expected to 2Expressed as equivalent V2Os.
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CONSUMPTION, USES, AND STOCKS 

Consumption is reported in tables 4-5.In date, metal, alloys, and chemicals totaled 
addition to the consumers’ stocks shown in 2,401 tons of contained vanadium at year- 
table 4, producers’ stocks of vanadium as end 1979, compared with 2,079 tons at 
fused oxide, precipitated oxide, metavana- yearend 1978. . | 

Table 4.—Consumption and consumer stocks of vanadium materials in the United States _ 
| . (Short tons of contained vanadium) _ | . 

| | 1978 1979 

Type of material L : Consump- Ending Consump- Ending 
: tion stocks tion stocks $$$ SO SOCKS 

Ferrovanadium’ ______=_...-_~~____ eee 5,997 900 6,068 879 
Oxide_ =~ 2 Le 99 — 1 47 - =. 84 
Ammonium metavanadate_______9____~_____ 31 9 38 6 
Other? ____ ee 503 52 566 67 

— Total. eee 6,630 974 6,719 986 

‘Includes other vanadium-iron-carbon alloys. Be : . 
Consists principally of vanadium-aluminum alloy, plus relatively small. quantities ‘of other vanadium alloys and 

vanadium metal. | _ Co i 

_ Table 5.—Consumption of vanadium in the United States, by end use . . 

S Se (Short tons of contained vanadium) © 9 2°" | 7 . 

a End use oo 1978 1979 | 

Steel: oo 
Carbon ________ ~~~ ~~ LLL 1,051 1,096 
Stainless and heat resisting _.._________.____________~____ ee 32 2s «4B 
Fullalloy _.-_._-_._-_-_~ ~~~ - 1,506 1,522 
High-strength low-alloy_____________.-__-.2__ eee 2,440 - 2,410 
Electric.____-_____.-_-_ ~__ ee WwW -- 
0) 858. 852 

Cast irons _____§_-____~_~~ 59 62 
Superalloys __________--___--~~_ eee 27 20 
Alloys (excluding steels and superalloys): 

Cutting and wear-resistant materials____._§_§_§_»_§_~»§_~>_~_~_~__ WwW WwW 
Welding and alloy hard-facing rods and materials _._-__»$_»§_>§_~_~_~__~_~______________ iil 10 
Nonferrous alloys ___________ ee 467 563 
Other alloys’ ___________________ eee Ww WwW 

Chemical and ceramic uses: . 
Catalysts. __-______. ~~~ 123 81 
Other” ~— He ee ee LLL WwW WwW 

Miscellaneous and unspecified_ _.§ ______§ ~~ ~~~ 56 58 

Total __-___________~~ 6,630 _ 6,719 

W Withheld to avoid disclosing individual company proprietary data, included in “Miscellaneous and unspecified.” 
1Includes magnetic alloys. 
2Includes pigments. : 

| PRICES 

The price for domestic 98% fused vana- remainder of the year. Price changes for 
dium pentoxide (metallurgical grade) quot- several vanadium alloying products also 
ed by Metals Week changed April 1, 1979, became effective April 1, 1979: Carvan and 
from 1978 prices of $3.05 to $4.04 per pound Ferovan from $6.05 to $6.52 per pound 
V.0s to $2.75 to $4.04 per pound V.0;. contained vanadium; 70% to 80% 
Technical-grade, air-dried vanadium pent- vanadium-grade ferrovanadium from $6.32 

oxide changed from $3.05 to $3.52 per pound to $6.58 per pound contained vanadium to 
V0; to $3.05-$3.80 per pound V.2Os. These $6.80 to $7.04 per pound contained vana- . 
new prices remained in effect for the dium.
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: - » FOREIGN TRADE — 

Strong domestic demand for vanadium slags increased to 2,442 tons in 1979 from 

resulted in a sharp decline in exports‘anda 2,234 tons in 1978. The Republic of South 

substantial increase in imports between Africa and Chile were the sources of slag for 

- 1978 and 1979, particularly of ferrovana- both years. None was received from the 

dium and vanadium pentoxide. Imports of U.S.S.R. | 
vanadium contained in ashes, residues, and CS 

Table 6.—U.S. exports of vanadium, by country : 
(Thousand pounds and thousand dollars) . 

. a, 

. Vanadi Vanadium compounds 
. anadium ore oss weight 

oo, Fern and concentrate _— —_ ross wee) 
Destination Ss welg (vanadium content) Pentoxide fanhy d- Other 

-——<—<——<———_—- ride 
Quantity Value Quantity Value ————_ —— 

Quantity Value Quantity Value 

1978 | 
Argentina__._______-~-~- _- _- 12 61 __ — 1 6 

Australia __________--~- _- ae — _- 1 3 _- — 

. Austria _-_-_-______-~-i--- = _- _- Mae _- 645 713 __ __ 

Belgium-Luxembourg____——~ © 8 7 _- —_ _- _— _— _- 

Brazil _._-____.----_--- ©) -- __ 31 128 199 408 _- _- 

Canada_______.___-__~- 413 1,809 211 760 61 147 - 370 872 

China: 
Mainland ____—____-_-__~-~— 110 451 _- —_ _- _- _- _- 
Taiwan_____.-______~-~ 81 329 -— FC 4 7 1 6 

Czechoslovakia ___ ___ ~~ % _- _- _- 352 354 _- __ 

Dominican Republic_....__- __ _- a a _— _- 22 12 . 

France____ _~___~__~~--—-~- or) 10 a — —_ _- 12 41 

Germany, Federal Republic of _ — 22 82 — — ' 695 1,339 SO __ 

Hong Kong _______-~~-~-~-~ . 9 37 _- _- _- _— _— — 

India__________-____-- 2 8 13 49 65 148 _- _- 

Indonesia ____. _.-___-~- 11 37 5 25 15 73 6 23 

a Japan _________--____-_ 1,583 5,788 48 274 105 234 39 15 
Korea, Republic of ________~ (2) 1 __ _— —_ __ 3 3 
Malaysia___ __________~~~ 1 .2 _— _- _- _— _- _— 
Mexico___.________--__~~- 49 208 62 273 166 192 24 96 
Netherlands __________~~ 80 336 _- _— _— _. 6 3 
Norway _______-~----~--- __ __ _— _— 122 241 _ — 

. Philippines ________--~_~- 2 8 __ _— 5 20 _— _- 
Qatar____________-_-___~- 59 237 _— _— _- _— a _- 
Sweden ______~~_____~- 184 636 | _- __ _- _— _— __ 
Trinidad and Tobago _____—_ __ __ __ _ _- _— 12 11 
United Kingdom _ _______~- a _- __ _— 38 36 73 278 
Venezuela___________-__ __ __ —_ __ 4 16 13 66 

Total___§________--- 2,617 9,986 382 1,570 2,477 3,931 582 1,482 

1979 
Australia _________----- 3 8 __ —_ (4) 1 __ _— 
Belgium ___________-__~- _- _- _- __ 4 18 3 11 
Brazil _..-§ ___-___-__--~- . ae __ — —_ 137 329 _- _- 
Canada__________-_-~~- 583 2,843 85 291 91 201 _- _. 
Chile_______________-~~_ _- _- _— —_ __ __ 220 132 
China: Taiwan __________-~ _- —_ _— _- 12 27 1 4 
Germany, Federal Republic of _ — 200 870 _- _- 157 169 15 35 
Hong Kong ________---~-~- 2 10 _— _— _— __ _— _- 
India____~________--_-- _- _- 12 52 22 55 _- __ 
Indonesia __________~--~_~-~-~- 1 6 __ _- 14 48 _— _- 
Italy _._-___________--- _- __ _- _- 200 445 _- __ 
Japan ________.~_____- 711 2,957 89 392 227 538 17 353 
Korea, Republic of __ _____ ~~ 71 320 _- _- 2 9 _- _- 
Malaysia_____§_________~_ — —_ — — _- —_ 1 2 
Mexico. ___-______~--_-_ 49 199 14 88 364 1,104 58 349 
Nicaragua_____________~_ _- _— _- —- _- —_ 1 1 
Peru ________~___~-u__~_ _- _— _- _- 16 23 _- _— 
Philippines ___________ ~~ 9 5D _- _- 12 53 _- _- 
Singapore ____________-~-~- 1 2 -- _— __ __ _- _— 
South Africa, Republic of _ — ~~ __ __ __ __ __ __ (4) 4 
Spain. ____-.--__---_---- 23 82 _— __ __ __ — _- 
Sweden ______________-~ 33 139 _- _- __ __ 39 149 

Thailand___________~_-~_~_~~- __ —_ __ __ __ __ (3) 1 
United Kingdom _______~~_~- _- -- _- __ — — 15 78 
Uruguay______~-_------~- _- -- _— — __ __ 7 li 
Venezuela____ -_____-__- 74 391 _- — 1 5 196 985 

Total? _____________ 1,759 7,881 201 824 1,259 3,024 632 2,115 
CO EO 

1Less than 1/2 unit. 
2Data may not add to totals shown because of independent rounding.
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: - Table 7.—U.S. imports of ferrovanadium, by country 

(Thousand pounds and thousand dollars) 

1978 Lo 1979 | 
Country Gross Vanadium Gross Vanadium 

weight content Value weight content Value 

General imports: | 
Austria__ ~~ __~____~ ~~~ 44 36 199 _— _- _- 
Canada_____ 364 294 1,614 571 447 2,657 
Germany, Federal Republic of _________~_ 216 147 813 451 279 1,548 
Norway__-_____________________ 214 107 507 __ __ 
South Africa, Republic of _.__._§._______— 9 7 32 __ _- _— 
Spain ________. ~~~ 15 11 51 _— _- _- 
Sweden____§ $$ ________~_~_~--_- 207 168 834 188 152 839 
United Kingdom _____..____~_______~_~ ~— -- = 264 155 928 

Total! 9 = 1,070 772 4,071  —-1,475 1,033 5,967 | 

Imports for consumption: - 
- Canada_____~__ ~~~ eee 364 294 1,614 571 447 2,657 

Germany, Federal Republic of _________~- 216 147 813 451 279 1,543 
Norway____—~—_-~~-_-—------~-----~- 319 153 _ Fal — a —_ 
South Africa, Republic of ____________~- 9 7 32 _- _- __ 
Spain ~~~ -______~-~_~________- 15 11 51 _- _- _— 
Sweden_______ 207 168 834 188 152 839 
United Kingdom ______~_~.~_______~_- _— _- _- 264 155 928 

Total! 5 5 1,130 782 4,086 1,475 1,033 5,967 

1Data may not add to totals shown because of independent rounding. 

Table 8.—U.S. imports of vanadium pentoxide (anhydride), by country | 

| 1978 1979 
Country Gross Vanadium Gross Vanadium 

weight content Value weight content | Value 
(pounds) (pounds) (pounds) (pounds) 

General imports: , 
Canada______§_§_________ _— _- _- 14,000 7,842 $1,300 . 
Denmark__ = =). 5) 5 5 58,397 32,714 $63,302 __ __ __ 
Finland___________.____ 250,002 140,051 488,869 1,072,095 —-«600,588 + ~—s_ 2,559,046 
South Africa, Republicof_____ 2,005,442 —-1,123,449 3,396,617 —«-. 2,151,724 1,205,896 4,745,500 
United Kingdom ______._____ 27,494 15,402 28,041 3 2 416 

Total _._______ oe 2,341,335 1,311,616 3,976,829 3,237,822 1,818,828 7,306,262 

Imports for consumption: . . 
Canada_______~___~_~-_-~ _— _— —- 14,000 7,842 1,300 
Denmark____ ~~ 22 ~~____ 58,397 32,714 63,302 —_ __ _— 
Finland_ ~~. ~$_-§_______ 250,002 140,051 488,869 1,072,095 600,588 2,559,046 
South Africa, Republicof_____ 2,303,824 1,290,322 3,843,558 2,151,724 = 1,205,896 4,745,200 
United Kingdom ___._______ 27,494 15,402 28,041 3 2 416 

Total______._________ 2,639,217 1,478,489 4,423,770 3,237,822 1,813,828 7,805,962 | 

WORLD REVIEW 

In addition to the countries listed in table Australia.—Agnew Clough Ltd., con- 
9, some others had relatively small vana- structed access roads and installed primary 
dium production from secondary, waste, or and secondary crushers at its open pit 
byproduct sources. Japan, the Federal Re- vanadium mine at Coates Siding, 40 miles 
public of Germany, Sweden, and possibly east of Perth. Initial production is to be 
France and India, produced vanadium from about 1,245 tons per year of vanadium 

several such sources. pentoxide. A contract valued at $20 million 

World capacity to produce vanadium in- for a 7-year supply of vanadium from the 
creased, and continued to exceed the rate of project was signed by Nissho-Iwai Co., Ltd. 
world vanadium consumption. However, A minimum of 550 tons per year of vana- 
several countries, notably the Federal Re- dium pentoxide is to be shipped commenc- 
public of Germany, have announced plans ing April 1980. 
to stockpile vanadium. Western Mining Corp. Ltd., released
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. Table 9.—Vanadium: World production from ores and concentrates, by country | 

| (Short tons of contained vanadium) i 

. Co oe ~~ Country = ss 1976 «1977 1978” 1979° 

| Chile? 199 950 760 ~—«500 
China, Mainland®_______._/_______=---------------------- NA NA: (2,200 —— 7,200 
Finland (in vanadium pentoxide product)________.___-_---_.~-=----- T1598 2,055 3,092 3,100 
Norway® ______-_------~----------------------------____ 580___ "590510500 

South Africa, Republic of:? Oo SO — a . 

Content of pentoxide and vanadate product®__________._-_--__---- T3169 . 4,059 .. 4,023 4,300 

' Content of vanadiferous slag product®____.______--------------_ T7716 8,329 8377 9,300 — 

Total = ee --------- 10,885 12,388 12,400 18,600 
South-West Africa, Territory of (in lead vanadate concentrate)? _________- TT71 826 485 oe 
USSR. -------- 8,800 10,000 10,500 11,000 

. United States (recoverable vanadium)_ ~—_—.~_----~~---------~---- 1,376 6,504 4,272. 45,520 

Total. _____---- 2 5 t-------------- 731,209 38,818 84,219 41,420 

*Estimate. Preliminary. "Revised. NA Not available. 
1Based on U.S. imports of vanadium-bearing slag. 
2For 1976 and 1977 the Republic of South Africa officially reported the undistributed total production of vanadium in 

pentoxides and vanadate products as well as in vanadium-bearing slags. Data on vanadium content of vanadium slag are 
estimated on the basis of a reported tonnage of vanadium-bearing slag (gross weight) multiplied by an assumed grade of 
14% vanadium. Vanadium content of pentoxide and vanadate products represents the difference between the reported 
total and the calculated estimate for vanadium in slag. 

3Data represent output of South West Africa Co. Ltd. for the years ending June 30 of that stated. . 
*Reported figure. | 

| plans for developing the Yeelirrie uranium- pared with 3,571 tons in 1978 and 2,834 tons 
vanadium deposit in Western Australia. in 1977; consumption was reported as 4,522 
The ore is located in a horizontal formation tons in 1978 and 4,614 tons in 1977. Imports 
over a wide area at shallow depth, and is were 1,865 tons in 1978, 967 tons in 1977, 

relatively easy to mine. Alkaline leaching and 1,719 tons in 1976. The United States, 
will be employed, although availability of the Federal Republic of Germany, and Aus- 
water may be a constraining factor. Full- tria were the principal suppliers. Japan 
scale operation as an open pit mine is imported 2,928 tons of vanadium pentoxide 
projected to reach 1,120 tons per year vana- in 1978, over 90% of which came from the 
dium pentoxide by yearend 1984. Republic of South Africa.‘ > . 

Brazil.—A mineralized zone containing Taiyo Mining and Industrial Co. Ltd., 
100 million tons of titanium- and vanadium- installed a spent-catalyst-recovery plant at 
bearing material was discovered in the its Akao, Hyogo Prefecture works. Recovery | 
Campo Alegre de Lourdes area between the of 440 tons per year of vanadium pentoxide | 
States of Bahia and Piaui. Vanadium con-_ is expected, as well as quantities of molyb- 

tent was reported at 0.7% V.O;. About 500 denum, aluminum, nickel, and cobalt, from 

million tons of ore is expected to be de- a throughput of 4,500 tons per year of 
lineated.? molybdenum-based catalysts used in heavy- 

China (Mainland).—A plant for proces- oil desulfurization. 
sing mixed slags for recovery of vanadium Poland.—A consortium of banks in the 
began operating at yearend 1978. Slag is Federal Republic of Germany has extended 
obtained from blast furnace reduction of a $430 million credit to Poland for develop- 
vanadiferous-titaniferous-magnetite by the ment of a vanadiferous-titaniferous-mag- 
Panzhihua Steelworks in Szechan Prov- netite deposit. Metallgesellschaft AG signed 
ince. Research was underway for direct an agreement for receipt of the vanadium 
treatment of the magnetite for vanadium and titanium. The Government of the Fede- 
recovery using a salt roast process. ral Republic of Germany is covering a 
Finland.—Vanadium pentoxide produc- portion of the loan.® 

tion increased by about 50% in 1978. Rauta- South Africa, Republic of. —The Republic 
ruukki Oy’s new Mustavaara open pit oper- of South Africa was the world’s largest 
ation in northeastern Finland came into producer of vanadium in 1978-79 with out- 
full production following alleviation of prob- put in the forms of slag, polyvanadate, 

_lems with the sintering furnace. The mine metavanadate, and fused pentoxide. High- 
was designed to operate as an open pit for veld Steel and Vanadium Corp. Ltd., is to 
20 years. install a ninth roasting unit at its Witbank 
Japan.—Production of ferrovanadium operation in Transvaal. Completion of the 

was estimated at 4,400 tons in 1979, com- expansion program is expected by 1981,
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and will increase production of iron, steel, ferrovanadium imports was declared by the | | 
and vanadium slag by 10%. Plans are also Ministry of Commerce in support of the 
being prepared for the 10th and final prere- company’s 800-ton-per-year output in 1979. 
duction kiln at Witbank. | The Federal Republic of Germany and Aus- 

South-West Africa, Territory of tria have been Spain’s principal sources of 
(Namibia).—South West Africa Co, Ltd. ferrovanadium. . 

(SWACO), ceased production from its under- _ 

ground Berg Aukas mine about midyear 1Physical scientist, Section of Ferrous Metals. 
1978. Decling ore grade and low metal og Mining Journal (London). Brazil: Titanium Find. Aug. 

__ prices were the primary reasons for placing ’Metal Bulletin (London). China: Progress At Many 
the mine on a “care and maintenance” Works. No. 6378, Mar. 13, 1979, p. 41. 

- ; Japan Metal Journal (Tokyo). Ferrovanadium Produc- 
status. Above-ground stocks continued tobe |, )9PY concumption Expected To Rise This Year V9, 
processed. No. 13, Mar. 26, 1979, pp. 9-10. | 

Spain.—Spain’s first production of ferro- r TV ONS Imports of Ferroalloys In 1978 Tops 290,000 
° oye : ons. V. 9, No. 10, Mar. 5, , pp. 8-9. : 

vanadium was initiated by Ferroaleaciones Metal Bulletin (London), Germans Aid Polish Vana- 
Asturianes at Aviles in 1978. A 9% duty on — dium. No. 6425, Sept. 21, 1979, p. 25.
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—— Vermiculit 
A. C. Meisinger? | 

| U.S. production of vermiculite concen- Value of exfoliated vermiculite sold and 
trate in 1979 showed a 3% recovery in used in 1979 was $51.2 million compared 

_ quantity sold and used by producers’ with $49 million in 1978. W. R. Grace & Co. 
(346,000 tons) from the 6% decline in 1978. continued to be the leading domestic pro- 
Value of production in 1979 continued to ducer of vermiculite concentrate and exfol- 
increase, and was 12% higher than in 1978, _iated. — 

and 18% above that in 1977. The principal uses of exfoliated vermsicu- 
_ Vermiculite in 1979 was mined and bene-_ lite in 1979 were for concrete aggregate, 
ficiated from deposits in Montana, South 23%; fertilizer carriers, 17%; block insula- a 
Carolina, and a newly developed mine in tion, 16%; loose fill insulation, 15%; horti- 
Virginia. The only operation in Texas was culture and soil conditioning, 14%; and 
idle in 1979. premixes, 12%. 

Exfoliated vermiculite was produced at 47 = World production of vermiculite was 
plants in 30 States in 1979, and the quantity 607,000 tons in 1979, a slight decline from 
sold and used was 4,000 tons (1.5%) above the 616,000 tons produced in 1978. 

the 1978 total from 49 plants in 29 States. 

Table 1.—Salient vermiculite statistics 
‘ (Thousand short tons and thousand dollars) 

: 1975 1976 1977 «+1978 1979 | 
United States: 

Sold and used by producers: 
Concentrate _._________________________ 330 304 359 337 346 

Value. _____----_________._______ $13,800 $14,000 $18,600 $19,700 + $22,000 
Average value perton' __________.________ $41.82 $46.05 = $51.81 $58.46 = $63.59 

Exfoliated_ $5 5 5 ee 235 270 321 270 274 
Value_______ ~~ -_ 22 $36,300 $42,300 °$50,500 $49,000 $51,200 
Average value per ton! ___________________ $154.47 $156.67 "$157.32  $18148 $186.86 : 

Exports toCanada __________________ = 45 41 €45 £99 NA 
Imports from the Republic of South Africa. __§_§__§______ 33 40 ©40 €98 NA 

World: Production?______§_§_»_»»_~~_ eee 588 ™576 577 616 ©607 

Estimated. "Revised. NA Not available. | 
1Based on rounded data. 
?Excludes production by centrally planned economy countries. 

DOMESTIC PRODUCTION 

U.S. production of vermiculite concen- beneficiating operations in 1979 were those 
trate in 1979 was 346,000 tons valued at $22 of W. R. Grace & Co. at Libby, Mont., and 

million, an increase of 3% in quantity sold Enoree, S. C. Vermiculite was also mined 
and used and an increase of 12% in value and processed in 1979 by Patterson Vermic- 
over that in 1978. U.S. output in 1978 had _ ulite Co. near Enoree, S. C., and by Virginia 

decreased 6% in quantity from that in 1977. | Vermiculite, Ltd., in Louisa County, Va., 
The principal vermiculite mining and which completed its first year of pro- 
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duction. The Volite Company, Llano, Tex., locations are shown in table 3. Vermiculite 

was inactive during the year. a imported from the Republic of South Africa 

Exfoliated vermiculite output in 1979 in- (quantity unknown) was also exfoliated in 

creased 4,000 tons in quantity sold and used domestic plants in 1979. | 

over that in 1978, and was produced in 47 The principal producing States, in de- 

plants in 30 States compared with 49 plants scending order of exfoliated vermiculite 

in 29 States in 1978 and 51 plants (revised) production in 1979, were Ohio, South Caroli- 

in 1977. The value of exfoliated vermiculite na, Texas, Florida, California, New Jersey, 

sold and used by producers in 1979 was Illinois, and Pennsylvania. In 1978, Illinois 

$51.2 million, an increase of 4.5% over that was ranked fifth and California was ranked 

in 1978. Producers and exfoliation plant sixth. | 

Table 2.—Exfoliated vermiculite sold and used, by end use | 

rn 

a _ - - ” : . 

1977 1978 -1979 a 

Short Percent Short Percent Short Percent 

. tons of total tons of total tons of total . 

Aggregates: a , | 

Conérete_____.______--_-------- 65,900 21 66,900 25 63,200 23 

Plaster __ _ -_-_____--------+--- 3,200 1 4,400 2 2,800 1 

Premixes! ___§_____.___~___--_----- 30,200 9 22,200 — 8 33,400 12 

Total? ~-§___§_________-_------ ™99,300 31 93,500 35 99,400 36 
x RL —--@@-@0-—-"[T7OFAINTOETETETEFEFE=&Xnn—"™ 

Insulation: 7 , 

Loose fil]__§_._._._____~______--~~--- 74,900 23 41,200 15 40,900 15 

Block___________--____-----_-— | 749,400 15 42500 . 16 44,500 | 16 
- Packing _______~-+-+-----=+--—-- ~ 200 +) _- 200 _- 2002~2=~OS— ee 

Total? ge _ 7124,500 39° 83,900 _ 8l 85,600 31 

Agriculture: ; | | . . 

Horticulture and soil conditioning __———~- . F41,000 13 41,800. 15 38,900 - - 14 

Fertilizer carrier ________---------- T48,600 15 45,600 17 45,400 17 

Total? ___________--------_-- "89,600 28 87,400 32 84,300 31 
Other uses? _- __. ___________------- 7,500 2 5,500 2 4,700 2 

Grand total? ___._-_________---_ 321,000 100 ~—270,000 100: 274,000 100 

Revised. . oo 

1Includes acoustic and fireproofing uses, texturizing, and moisture sealants. _ 

2Data may not add to totals shown because of independent rounding. . 

3Includes cryogenic, refractory, and other industrial applications. 

Table 3.—Vermiculite exfoliating plants in the United States in 1979 
NNT 

Nearest city 
Company State County or town 

BroukCo _....__..------------- Missouri _-___ St. Lovis________ St. Louis. 
Cleveland Builders Supply Co., Ohio___—~___- Cuyahoga ______~- Cleveland. 

Cleveland Gypsum Co., Div. 
Diversified Insulation, Inc ______~--~-_—- Minnesota _ _ _ — Hennepin —___—~~— Minneapolis. 

J.P. Austin Assoc., Inc __ ______----~--- Pennsylvania —— Allegheny. ____ ~~ Beaver Falls. 

W. R. Grace & Co., Construction Products Div. Alabama __ __~_ Jefferson _______ Irondale. 
Arizona ___—— Maricopa ____ ~~~ Phoenix. 
Arkansas _ _ _ _ — Pulaski _______~ North Little Rock. 
California ___~— Alameda _______ Newark. 
__¢_do._____ Orange ________ Santa Ana. 
Colorado ____~_— Denver _______~- Denver. 
Florida _____~_ Broward____—_~ ~~ Pompano Beach. 
__.-do_.____ Duval _______~_~~- Jacksonville. 
—.~—-do____~- Hillsborough _____° Tampa. 
Illinois ______ Du Page_______~-~- West Chicago. 
Kentucky___ __ Campbell ______~ Newport. 
Louisiana__ __— Orleans _______~ New Orleans. 
Maryland_____ Prince Georges_ _ — — Muirkirk. 
Massachusetts_ _ Hampshire _____~— Easthampton. 
Michigan _ _ __ _ Wayne_________ Dearborn. 
Minnesota _ _ __ Hennepin _____~~— Minneapolis. 
Missouri — — — —_— St. Louis. __.___~ St. Louis. 
Nebraska_ _ _ _ _ Douglas ______~~- Omaha.
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Table 3.—Vermiculite exfoliating plants in the United States in.1979 —Continued | 

oo Company oo -State . County N carest city . 

oe - New Jersey ___ Mercer ._-____- Trenton. — 
New York ____ Cayuga ____=___- Weedsport. 

oS North Carolina _ Guilford.__._.___ | High Point. ; 
oS '- - Oklahoma ____ © Oklahoma ____ = _ Oklahoma City. . 

wo . Oregon.___.__- - Multnomah -___. Portland. : 
. . -Pennsylvania _ _ Lawrence__..__._ | New Castle. 

. South Carolina _ Greenville -_____ Kearney. 
. ~---do-.w2. = © _do___ Travellers Rest. 

Tennessee ____ Davidson _______ Nashville. 
Texas ~~ ___ Bexar __.___.____ _ San Antonio. 
_~_--do______ Dallas _________ Dallas. . 
Wisconsin ____ Milwaukee ______ Milwaukee. 

International Vermiculite Co __________ Illinois ______ Macoupin _____ __ Girard. 
Koos, Inc. ~~~» 25 5 eee Wisconsin ____ . Kenosha._______ . Kenosha. 
Mica Pellets, Inc___§_~§_-_§__~§_ Illinois ____._- DeKalb ________ DeKalb. 
Patterson VermiculiteCo ____________-~ - South Carolina _ Laurens ________ Lansford. 
Robinson Insulation Co_______§_______ Montana ___ __ Cascade ________ Great Falls. 

_ North Dakota _ _ Ward _________ Minot. 
The Schundler Co ____§_____________ New Jersey ___ Middlesex__..... Metuchen. 
O.M. Scott _-_§_-_- Ohio. _______ Union _________ Marysville. 
Strong-Lite Products _______________ Arkansas__ __ _ Jefferson _______ Pine Bluff. 
VerliteCo_____§__ 2 Florida _______ ~- Hillsborough ____ Tampa. 
Vermiculite of Hawaii, Inc____________ Hawaii ______ Honolulu _______ Honolulu. . 
Vermiculite-Intermountain, Inc_..___.__ Utah _____.__ Salt Lake _______ Salt Lake. 
Vermiculite Products, Inc ____________ Texas _______=-_ Harris_________ Houston. Ss 

oo ~ CONSUMPTION AND USES | 

Major end-use categories of exfoliated of exfoliated vermiculite from 321,000 tons 
_ vermiculite in 1979 were aggregates, 36% of in 1977 to 270,000 tons in 1978 was caused 
total consumption (up 1 percentage point. primarily by a 33% decline in consumption | 
from 1978); insulation, 31% (no change); and_ of: loose fill and block insulation, which 
agriculture, 31% (down 1 percentage point). together accounted for 83,700 tons in 1978, 

Aggregate uses totaled 99,400 tons sold compared with 124,300 tons-in 1977. The | 
and used in 1979, a 6% increase over thatin slight recovery in U.S. consumption in 1979 : 
1978; insulation uses increased 2% over was due primarily to a 50% increase in use 
that in 1978; and agricultural uses decreas- of aggregate premixes (fireproofing, textur- 
ed 4% from that in 1978. Other uses in 1979 izing, and sealant products) which totaled 
totaled 4,700 tons, a decrease of 15% from 33,400 tons, compared with 22,200 tons in 
that in 1978. 1978.and 30,200 tons in 1977. 

The 16% decrease in U.S. consumption © , | 

| PRICES | 

The average value of vermiculite concen- Engineering and Mining Journal quoted 
trate sold and used by U.S. producers in 1979 yearend prices for unexfoliated ver- 
1979 was $63.59 per ton, an increase of 9% miculite as follows: Per short ton, f.o.b. 
over that reported in 1978. Compared with mine, Montana and South Carolina, domes- 
that in 1977, the 1978 increase was 13%. tic, $59 to $92; and Republic of South Africa, 

The average value of exfoliated vermicu- $50 to $100, c.i.f. Atlantic ports. For compar- 
lite sold and used in 1979 was $186.86 per ison, yearend 1978 quoted prices were $48 to 
ton, an increase of 3% over that in 1978. $85 for domestic and $70 to $90 for Republic 

‘ Compared with that in 1977, the 1978 in- of South Africa. 
crease was 15%. 

FOREIGN TRADE 

The United States annually imports large were not available. 
quantities of vermiculite from the Republic _ 
of South Africa, and exports vermiculite to ‘Industry economist, Section of Nonmetallic Minerals. 

_ Canada. However, tonnage data in 1979
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Table 4.—Vermiculite: World production, by country’ 

(Short tons) 

Country | 1976 1977 1978? 1979° 

Argentina. _-§_____________~~-_--~-~-~------+-+~-~- 4,517 5,139 5,890 5,900 
Brazil _. ~~~ 1,043 7,582 21,617 22,000 
Egypt __-___________.-__-_-_---+-~-+-~-+---------- __ 654 700 - 
India___§ __~§_-_-/_-_ _ __ -_-_ eee 3,786 3,172 1,991 . 2,000 
Japan®__________ eee 14,000 15,000 16,000 17,000 
Kenya ______________~--------~---~-~---~-------- 8,954 4,762 2,054 2,200 
South Africa, Republic of. ..-._____--_-__-_-_-----_---~--- 244,798 182,343 230,485 2211,173 
Tanzania®____§__________2____ eee 20 20 20 20 
United States (sold and used by producers) _______________- 304,000 359,000 337,000 2346,000 

Total? _..______________________________ "576,000 «577,000 616,000 ~—«607,000 
Nn 

€Estimate. Preliminary. ‘Revised. . 
1Excludes production by centrally planned economy countries. 

. 2Reported figure. 
3Data may not add to totals shown because of independent rounding.
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By V. Anthony Cammarota, Jr.,! John M. Lucas,} | 
and Barbara M. Gorby? 

In 1978, both mine and metal production diecastings, especially in the automotive 
declined as mines closed and smelters cut industry, was offset by increased use of zinc 
back production to reduce stocks. However, in the galvanizing sector. 
consumption increased and imports of both In 1979, mine production declined further 
concentrate and metal made up the short- to the lowest level since 1932, but metal 
fall. The closed mines were put on a care production increased as a new smelter be- 
and maintenance status, primarily because came fully operational. The largest smelter 
of low zinc prices. Exploration and develop- in the United States, and the world’s fourth : 
ment continued in Tennessee, Kentucky, largest, closed in December. Imports of 
and Wisconsin, and a significant sulfide concentrate were higher to supply feed to 
deposit was reported in Maine. Consump-_ the the smelters, but imports of slab zinc | 
tion of slab zinc was up over that of 1977. declined to about the 1977 level. Consump- 
The decline in the amount of zinc used in tion of slab zinc declined as the economy — 

Table 1.—Salient zinc statistics 

| 1975 1976 1977 1978 1979 

United States: | | 
Production: . . 

Domestic ores, recoverable content 
| | metric tons__ _ 425,792 439,543 407,889 302,669 267,341 | 

Value_________________ thousands. $366,097 $358,541 = $309,388 © $206,854 $219,841. 

Slab zinc: 
From domestic ores___——— metric tons_ — 279,376 346,429 322,208 267,350 255,344 
From foreign ores___.____._.___do.____ _ 118,018 106,125 86,156 139,348 217,137 
From scrap_—_.—__—__--—~-—do____ 52,513 62,192 45,914 34,774 53,212 

Total __..._______-_--_-_--- 449,907 514,746 454,278 441,472 525,693 ~ 
Secondary zinc!_______.__._.-.do.___ 204,402 276,089 284,065 304,047 316,818 

Exports of slab zinc ____________.-_~do___~_ 6,257 3,187 215 7123 279 
Imports (general): 

Ores (zinc content)_____..._._--do._._ _ 181,580 88,101 111,410 188,003 224,952 
Slab zinc___________-_--.---do._.__ 845,127 648,174 523,206 617,840 527,212 

Stocks, December 31: 
Producer_________-_-_----~-do____ 67,745 87,952 ™83,760 37,928 59,066 
Consumer ____________--_---do___-_ 97,319 109,909 ™86,477 99,325 93,334 
Government stockpile-__.._-----do__._ 349,914 349,440 347,828 345,872 345,684 

Reprocessed GSA zinc* __. _____~_-~-do___~_ 3,123 _- _- _- _- 
Consumption: 

Slab zinc_____________.-_~--do___~ 839,445 1,028,876 999,505 1,050,585  —‘ 1,000,606 
All classes__________________do____ 1,117,484 1,894,244 ~—-1,367,704 1,441,810 —:1,894,314 

W. Frice: Prime Western, cents per pound (delivered) _ 38.96 37.01 34.39 30.97 37.30 
orida: 

Production: 
Mine _____._._-~ thousand metric tons__ 5,850 5,690 5,906 5,878 5,998 
Smelter*______________-__--do____ 5,013 5,362 5,527 5,614 5,998 

Price: Prime Western grade, London 
cents per pound _____________--_----_ 33.76 32.38 26.71 26.88 33.59 

"Revised. 
1&xcludes redistilled slab zinc. 
2Included in total amount withdrawn from Government stockpile. 
3Primary metal production only; includes secondary metal production where inseparably included in country total. 
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Figure 1.—Trends in supply and consumption in the United States. 

slowed in the second half of the year. zinc were not a substantial cause of serious 
Quoted prices for Prime Western Grade injury or a threat thereof, to the domestic 

zinc increased from 29 cents per pound in industry for purposes of the import relief 
February 1978 to 40.5 cents in mid-1979, but provisions of the Trade Act of 1974. . 
by yearend had fallen to 37:5 cents. Produc- In accordance with the Trade Act of 1974, 
er stocks rose significantly in 1979, while the Department of Labor investigated the 
consumer stocks declined somewhat. eligibility of certain workers in the zinc 

| Legislation and Government Pro- industry to apply for worker adjustment 
| grams.—The stockpile goal for zinc remain- assistance. The Department found that in- _ 

ed at 1,191,134 tons through 1979. creased imports of zinc materials led to 
The Environmental Protection Agency worker layoffs at about 19 mines, 2 smelt- 

: (EPA) issued final regulations limiting the ers, and 2 plants that processed zinc-bearing 
| _ content of pollutants including zinc, in ef- materials in 1978-79. Benefits to eligible 
~ fluents from ore mining and milling oper- employees provide for such items as train- 

* ations. The maximum zinc content was set ing, assistance in finding a new job, and a | 
| at 15 milligrams per liter per day for mine _ relocation allowance. 

drainage and two-thirds that amount for . The International Lead and Zinc Study 
mill effluent. These regulations, effective Group held an extraordinary session in July 
July 11, 1978, represent the degree of con- 1978 to evaluate the zinc situation in addi- 
trol achievable by the application of the tion to its regular session in Geneva, Switz- 
best practicable control technology avail- erland, in November. The Study Group 
able. In its economic analysis, EPA did not found that the zinc market improved in 
expect the regulations to affect significantly 1978 through reduction in producer stocks, 
prices, production, and capital availability, and noted the rapid rise in zinc exports to 
and expected little impact on the local Socialist countries, and the closure of about 
economies or balance of trade. 20 mines with a total production rate of 

In December 1977, the Lead-Zinc Produc- about 150,000 tons of zinc per year. At its 
ers Committee filed a petition with the U.S. annual session in Geneva in October 197 9, 
International Trade Commission seeking the Study Group was concerned about the 
temporary relief from excessive imports.On supply of zinc metal exceeding demand and 
June 20, 1978, the Commission found that the resultant increase in stocks in 1979-80. 
increased imports of unalloyed, unwrought
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Figure 2.—Trends in average London Metal Exchange (LME) and domestic zinc prices. _ 

DOMESTIC PRODUCTION 

MINE PRODUCTION CO Incorporated maintained production at 
; . . the Young and Immel mines in 1978-79. The 

U.S. mine production of recoverable zinc Wew Market and Coy mines, which had 

from 19 States was 302,669 tons in 1978, been shut down in 1977 due to poor demand 
significantly below that of 1977, and for zinc concentrates, reopened in January 
‘dropped further to 267,341 tons in 1979 from and June 1979, respectively. Strikes in 1979 
16 States. Most of the decline in production cyrtailed production at all four mines. The 

took place in Colorado, New Mexico, New zinc concentrate produced from the Young 
York, and Utah as the result of strikes and and Immel mines is used mainly for the _ 

mine closures. | production of zinc oxide at ASARCO’s own 
The 25 leading U.S. zinc mines accounted plants in Ohio and Illinois. 

for 95% of the recoverable domestic zinc St. Joe Minerals Corp., in a joint venture 
mined in 1978 and 98% in 1979. The 10 with a subsidiary of Freeport Minerals Co., 

: leading mines accounted for 69% of total completed an exploration shaft and started 
mine production in 1978 and 68% in 1979. drifting for further exploration of the ore 
Tennessee was the foremost producer of one at its Carthage project near Nashville, 

zinc during 1978-79. Eight underground Tenn. Ore reserves were estimated at 45 to 
mines produced zinc from zinc ores, and 170 million tons grading 3.5% to 5.2% zinc. © 
three underground mines and one open pit Detailed drilling to further evaluate the 
mine at the Copperhill deposit produced potential of a large low-grade zinc prospect 
zinc from copper-zinc ore in 1978-79. Jersey at Fountain Run, Ky. was continued by St. 
Miniere Zinc Co., a 60-40 joint venture of Joe during 1978. Drilling to 2,000 feet has 
The New Jersey Zinc Co. and Union Min- indicated ore grading 2% to 4% zinc which 
iere, S.A. of Belgium, continued develop- was considered uneconomical due to the 
ment of the Gordonsville mine and com-_ depth of the deposit and the current price of 
pleted construction of a new 8,200-ton-per- zinc. Cominco American Inc., in a joint 
day mill at the site. Further development of venture with ASARCO and NL Industries, 

the Stonewall mine was deferred. The area Inc., completed two exploration and ventila- 
along the Cincinnati Arch from central tion shafts at the Prewitt Hollow zinc pro- 
Tennessee to southern Kentucky in which ject near Burkesville, Ky. 
the Elmwood and Gordonsville mines are Zinc production as a coproduct came from 
being developed, continued to be the focal eight lead mines in Missouri in 1978-79. 
point for zinc exploration by alargenumber Ozark Lead Co. began expansion in 1979 of 
of foreign and domestic companies during the Milliken mine, formerly the Ozark 

1978-79. mine, which could provide an additional 

| In east Tennessee, New Jersey Zinc con- 2,000 tons of zinc per year when completed 
tinued construction and development at its in 1981. Production at the Buick mine near 
Beaver Creek property and began produc- Boss, Mo., owned 50% each by Homestake 
tion from the Lost Creek orebody which is Mining Co. and AMAX Inc., declined 11% 
adjacent to the Jefferson City mine. ASAR- in 1978 asa result of a 10-week labor strike.
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As a result of a program of planned in- 1979 compared with 143,900 tons mined 
creases begun in 1978, about 1.8 million during 1978. Ore grade was 1.5% zine and 
tons of ore were milled in 1979, the highest 11.5% lead, with 562 grams of silver per ton. 
tonnage since the mine began production. Calculated ore reserves at the end of 1979 
Ore reserves were given as 44 million tons were 530,000 tons. Operating costs increas- 
grading 6.5% lead and 1.6% zinc. ed about 23% in 1978 compared with about 

In New York, at St. Joe Zinc’s Balmatand a 13% increase during 1977. Development 
Edwards mines, production in both years continued on the west end of the Lucky | 
declined sharply as a result of a strike Friday vein in 1979, and the sinking of a 
which began on June 1, 1978, and ended in new shaft was expected to increase produc- | 

July 1979. St. Joe had made arrangements tion by 35%. Intermountain Mining Engi- 
to assure a supply of raw material to its neers, with equal participation by U.S. 
smelter at Monaca, Pa., through 1979, as Antimony Corp., produced zinc together 
production at the mine was scheduled for with lead, silver, and gold from its recently 

_ half its normal rate following settlement of rehabilitated Nabob mine located in the 
the differences between labor and manage- Pine Creek area of the Coeur d’Alene min- 
ment. The company estimated that known _ing district. | 
ore deposits at the Edwards mine will be In Utah, Park City Ventures, a joint 
depleted within 3 years of normal produc-. venture owned 60% by The Anaconda Com- 
tion. pany and 40% by ASARCO, closed the 

In Colorado, zinc production was from Ontario mine in February 1978 when it 
eight mines in 1978 and seven mines in became unprofitable. In 1979, Noranda Ex- 

1979. Idarado Mining Co., owned 80.1% by ploration Inc., a subsidiary of Noranda 
Newmont Mining Corp., placed the Idarado Mines Ltd., acquired the assets of Park City 
mine on care and maintenance status in Ventures. In mid-1978, the Kennecott Cop- | 
July 1978 as a result of low zinc prices and per Corp. ceased mining operations at the 
high smelting and refining charges. In Au- Burgin mine. | | 
gust 1978 the Camp Bird mine was closed In Virginia, Piedmont Mineral Associ- 
indefinitely due to high costs and mining ates, a joint venture of Callahan Mining | 
problems. Resurrection Mining Co., wholly Corp. (49%) and New Jersey Zinc (51%), 
owned by Newmont Mining Corp. and man-_ conducted cost studies on one zinc property 
aged by ASARCO, mined 8% less ore in to determine the feasibility of. producing 
1979 than in 1978 at the Leadville mine.Ore zinc chemicals, sulfuric acid, and other 

reserves. were 1.5 million tons grading sulfur or metal products. 
10.1% zinc and 5% lead at yearend 1979. No mines produced zinc in Washington in 

- Homestake Mining Co. produced some by- 1979, compared with one mine in 1978, two | 
product zinc from its Bulldog silver mine in 1977, and four in 1976. Bunker Hill’s. 
near Creede. In June 1978 the Sunnyside Pend Oreille mine remained on a care and 
gold mine of Standard Metals Corp., which maintenance basis pending improvement in — 
produces byproduct zinc, was flooded out the zinc market. 
when the bed of an overlying lake collapsed In northern Maine, Superior Oil Co. and 
into the present workings and those of an Louisiana Land and Exploration Co. contin- _ 
old stope. The mine was reopened in 1979. ued exploration and drilling on their large 

Production of zinc in Idaho was reported zinc-copper discovery at Bald Mountain. 
from about 20 mines in 1978-79, but about Sulfide mineralization in. two major ore 

- half of them produced less than 1 ton each _ types consisted of 9.1 million tons of zinc ore . 
as.a byproduct from other metal mining assaying 2.5% zinc, and 3.6 million tons of 
operations. At The Bunker Hill mine of The copper-zinc ore assaying 1.1% copper and 
Bunker Hill Co., a wholly owned subsidiary 1.8% zinc. Both ore types contain some 
of Gulf Resources & Chemical Corp., pro- values in gold and silver. Pilot plant studies 
duction in 1978 increased over that of 1977. were planned for 1979-80. The Bald Moun- 
Production from the Star-Morning Unit tain deposit is on land leased from the 
Area, owned 30% by Hecla Mining Co., Great Northern Nekoosa Paper Co. 
decreased slightly in 1979 to 257,700 tons In Wisconsin, the Exxon Minerals Co., 

grading 6.4% zinc, 4.9% lead, and 96 grams__U.S.A., a division of Exxon Corp., continued 
of silver per ton. Ore reserves at the mine evaluation and feasibility studies on its 
were increased to 1.4 million tons through large zinc-copper discovery near Crandon in 
the development of new ore and increased northern Wisconsin. Permits were sought in 
metal prices which lowered the cutoff grade 1979 for underground development work. 
for mining. Hecla’s wholly owned Lucky Because of depressed zinc prices, Eagle- 
Friday mine produced 159,600 tons of ore in Picher Industries, Inc., closed the Bear Hole
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mine at the end of February 1978 and re- program was underway in 1979 at the plant 
: duced its mining activities at the Shulls- to allow treatment of a wider variety of 

burg mine until October 1, 1978, when it concentrates, reduce costs, and expand ca- 
: was Closed because of unfavorable economic pacity by 25%. Completion was expected by 

conditions and high costs of environmental yearend 1981. Plans for the construction of 
regulations. In October 1978, Noranda Ex- a new zinc plant in Kentucky were termi- 
ploration Inc., closed its Rhinelander dis- nated in 1978 due to the depressed condition 
trict exploration office due to low zinc prices of the zinc market. | | 
and a new State mining tax law. Amax Zinc Co., Inc., produced more zinc 

Following the 1977 closure of the Bruce in 1979 than in 1978 at its Sauget, III, 
mine by Cyprus Mines Corp., no zinc mines electrolytic zinc plant. About one-third of 

were in operation in Arizona during 1978- the feed for the facility came from Amax’s 

79. Some byproduct zinc was recovered, share of production from subsidiary compa- 
however, by mines engaged in producing nies in Missouri and one-quarter from the 
principally silver or copper. company’s share in the Newfoundland mine 

Bunker Hill cited poor conditions in the in Canada. Production was suspended for 7 
zinc market and in 1978 closed its Pan weeks in 1978 as a result of a coal industry 

| American zinc mine and 1,360-ton-per-day Strike that interrupted the supply of electri- 
Caselton concentrator located in Lincoln cal power. Bunker Hill in Idaho produced 
County, Nev. more slab zinc in 1978 than in 1977 when 

Near Pinos Altos, Grant County, N. Mex., production was intentionally held back be- 

close-spaced drilling by Exxon Minerals ata Cause of the poor zinc market. During 1978, 
new base metal discovery confirmed proba- @PPproximately 67% of Bunker Hill’s fin- 
ble reserves of about 7 million tons of ore shed zinc production was Special High 
containing 3% zinc, 2% copper, and alesser Grade zinc and the remaining 33% was 

| amount of silver. Operations at the Ground galvanizing grades and zinc alloys. Sales of 
Hog mine of ASARCO were shut down Zinc metals were handled by The Bunker 

| completely in August 1978 for economic Hill Sales Co. in Kellogg, Idaho. | 
reasons. For the fiscal year ended July 31, 1978, 

Houston Oil and Minerals Corp., in ajoint New Jersey Zinc showed a 16% increase in 
venture with General Crude Oil Co., contin- ‘lab zine production; capacity utilization 

| ued its drilling program to make a prelimi- WaS 85% for metal production. Company 
nary economic evaluation of lead-zinc Mines produced 80% of the concentrate 

mineralization discovered during 1977 in requirements for the Palmerton Pa. plant. 
the Western Brooks Mountain Range of Metal production began in late November 

Alaska, 80 miles north of Kotzebue. Else- 1978 at Jersey Miniere’s new zinc refinery 
where in Alaska, Pan Sound, a joint ven- at Clarksville, Tenn. The $97 million, 

_ ture of Noranda Mines Ltd., Texas Gas 82,000-ton-per-year facility is the first com- 
Transmission Corp., Mitsubishi Corp., and pletely new zinc refinery to be built in the 
Marietta Resources International, an- United States since 1941. Concentrate from 

nounced the discovery in 1978 of silver, the Tennessee mines being developed by the 
lead, zinc, and copper mineralization near P artnership was transported to the plant by Hawk Inlet on Admiralty Island. In the ‘ail or truck; however, the company eventu- Southwestern Brooks Range, the Ambler- ally plans to use river barges to transport 
Mining Co., a limited partnership of The the concentrate from the mills to the smelt- 

Anaconda Company and Sunshine Mining “&:_ . 
Co., continued drilling and evaluation in During 1978, St. J oe Zinc completed a 
1978 of their silver, lead, zinc, and copper ‘Study on the feasibility of constructing a 
property which was discovered in 1975. new electrolytic plant in place of its electro- 

thermic plant at Monaca, Pa. The company 
SMELTER AND REFINERY PRODUCTION closed the plant in December 1979 because 

of high energy and work force requirements 
U.S. slab zinc production at seven prima- and the substantial capital required to meet 

ry plants and eight secondary plants new environmental regulations. 
decreased slightly in 1978 from that of the Secondary slab zinc was produced at four 
previous year, but increased substantially primary plants in 1979, with St. Joe Zinc 
in 1979. During 1978-79, ASARCO’s Corpus being the largest producer. Of the nine 
Christi, Tex. electrolytic zinc plant process- companies producing slab zinc solely from 
ed domestic and foreign zinc concentrates secondary materials, Pacific Smelting Co. 
as well as zinc fume. A modernization and W. J. Bullock, Inc., were the largest
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producers. The grade of zinc from secondary 686,276 tons in 1978, and 773,836 tons in | 
plants was all Prime Western. 1979. In 1978, seven plants roasted zinc 
Slag-Fuming Plants.—Slag-fuming sulfide concentrates and produced sulfuric 

plants processed lead blast furnace slags acid, with one plant operating solely to 
and residues to produce zinc oxide fume. produce calcine for processing to zinc oxide 
The oxide was either sold and used as oxide or slab zinc. In 1979, byproduct sulfuric acid 
or sent to smelters and refineries for proc- was also produced from the new zinc plant | 

' essing into metallic zinc. Three plants op- in Tennessee. | 
erated in 1978-79; ASARCO at El Paso, Tex., Zinc Dust.—St. Joe Zinc constructed a 

| and East Helena, Mont., and Bunker Hill at zinc dust plant at Monaca, Pa., in 1978 with 

 Byproduct Sulfurie Aeid.—Production of duction ended in December 1979’ with the ‘Byproduct Sulfuric Acid.—Production o uction en in December wi e 
byproduct sulfuric acid from zinc plants was _ plant’s closure. 

| CONSUMPTION AND USES : 

More companies participated in the slab oxide production was slightly more than 
zinc consumption survey in 1978 and re-_ half from ore and concentrate (American 
ported slab zinc consumption increased over process), about one-quarter from slab zinc 
that of 1977. A large increase in shipments (French process), and about one-fifth from 
of galvanized steel to the automotive indus- secondary material. Total French process 
try, as reported by the American Iron and zinc oxide, including that from remelt and 

| Steel natitute, cone ‘0 pigner zinc scrap, was 887% of the total ba 1978 ant 36% 
consumption. in - , reported SlaD zinc in . Lead-free zinc oxide was produc 

consumption for the first hair of the an at 13 plants in 1978-79 and leaded zinc oxide | 
was 7% greater than that of the comparable was produced at 1 plant. 

1978 period. In the second half of 1979 Zinc sulfate production from about a 
consumption fell compared with that of the dozen companies showed a significant in- 
second half of 1978 as the result of cutbacks crease in 1978 over that of 1977 , mainly 

in automobile production and the downturn because of additional reporting companies. 
" me eee on industry. vor Mie most Zinc sulfate production came from second- _ 
or the decline was 1n diecasting alloyS aS ary material and from ore. Zinc chloride 
automopre Or een hoy Seaneeer eae production from five companies was derived 
Units In iv 24 MON UNIS In . entirely from secondary material. | 

Production of rolled zinc products de- In its 10-K report, St. Joe Zinc showed 

freased mo oak vons in re and hfe production of 48,654 tons of zinc oxide in 
ns in - Surip and fol accoun or 1978. ASARCO, with plants at Columbus, 

19% of the total in 1978 and 78% in 1979. Ohio, and Hillsboro, Ill., produced about 
Production of rolled zinc from scrap was 37 800 tons in 1978 and 30,900 tons in 1979, 
19,788 tons in 1978, and 18,556 tons in 1979. according to its annual report. ASARCO 

The Zinc neue Inc., congue 9 to produced zinc oxide from concentrates pro- 
vey Or Over 40 ne bu on of © duced by company mines in Tennessee and | 
determine the market distribution of zinc from zinc metal. New J ersey Zinc produced 
mr castings aot by these companies. oth American and French process zinc 

e results 8 ed. to ies puvomanve cunted oxide. Other major zinc oxide producers 
hones Son oe the tel i 19. Building such as the Eagle-Picher, Hillsboro, IL, 
or 40.37% of the m - Duliders plant and the Sherwin-Williams Co., Coffey- 
hardware fell slightly to 22.1% and domes- ville, Kans., plant, used calcines, fume, and 

he appimances remained funchange¢ at (ae secondary materials as raw materials. New 
n chi ra ectrical c » an te: eciontif Jersey Zinc and St. Joe Zinc were the two 

and roftes ‘one al Miomeat an d vniscellan largest of the half-dozen producers of 
cour uses have shown inere 1 use of zinc French process zinc oxide. With the closure 
. : . of its Monaca plant, St. Joe Zinc ceased 

die castings in recent years. production of zinc oxide. 

ZINC PIGMENTS AND SALTS consumption. of zine oside incressed. to 
Production.—Production and shipments about 205,000 tons in 1978 and 206,000 tons 

of zinc oxide in 1978-79 decreased from in 1979. Of the major uses of zinc oxide, only 
those of 1977. The source of domestic zinc chemicals showed an increase. The use in
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Figure 3.— Trends in shipment of zinc pigments. 

photocopying continued the downward oxide increased from 32.9 cents to 34 cents 
trend of recent years. Among miscellaneous per pound. Prices remained steady through 
uses, zinc oxide was used in floor coverings, August except for leaded zinc oxide which 
fabrics, lubricants, plastics, and rayon man- fell 1.5 cents to 32.5 cents per pound. Prices 
ufacturing. The use of zinc sulfate in agri- were raised in September through Novem- 
culture was up significantly in 1979 with ber by all producers so that by yearend 
lesser amounts assigned to rayon, flotation prices were 40.75 cents per pound for Amer- 
reagents, and chemicals. The use in rayon ican process zinc oxide, 42.25 cents for 
and flotation reagents declined in 1979 com- French process, 48.75 to 44.75 cents for 
pared with that in 1978. Leaded zinc oxide electrophotographic grade, and 37 cents for 
was used in rubber, and lithopone was used 12% leaded zinc oxide. 
mainly in paints. Shipments of zinc chloride In 1979, prices were increased by 2.25 
were lower in 1979 compared with those in cents in February and another 2 cents in 
1978, with most of the zinc chloride used in April, but in August the price was adjusted 
wood preserving, soldering, fluxes, and bat- downward by 1.5 cents and again in Septem- 
teries. ber by 1 cent, generally in line with move- 

Prices.—List prices for zinc oxide at the ments in the price of zinc metal. In Novem- 
beginning of 1978 were 36.5 cents per pound ber the price was increased by 2 cents, 
for American process, lead-free pigment leading to yearend prices of 44.5 cents per 
grade; 38 cents for French process, regular; pound for American process, lead-free pig- 
39.5 to 40.5 for electrophotographic grade, ment grade; 46 cents for French process, 
and 34.25 cents for 12% leaded zinc oxide. regular; 47.25 to 48.25 cents for electropho- 
With the reduction in the price of zinc tographic grade; and 39.25 cents for 12% 
metal in February, U.S. producers lowered leaded zinc oxide in 50-short-ton rail car 

zinc oxide prices by 1.25 cents per pound.In quantities. 
June, St. Joe Zinc raised its prices 2 cents The price of zinc sulfate, granular mono- 
per pound for American and French process hydrate industrial, 36% zinc, bags in car- 
and 0.75 cent per pound for electrophoto- load lots, advanced in mid-1978 from $24 to 
graphic grade. The price of leaded zinc $26.50 in January to a quoted price of $26.50
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to $29 where it remained through 1979.The ported with Australia, Belgium, and Vene- 
price of technical-grade zinc chloride, 50% zuela receiving 70% of the total. Imports of 
solution, in tank-car quantities, was quoted all classes of zinc compounds increased 
at $10 to $17.55 per 100 pounds in early significantly in 1978-79. Zinc oxide was a 
January 1978 and thereafter at $10 to major component of imports of zinc com- 
$15.25 through yearend 1979. | pounds and accounted for most of the in- 

Foreign Trade.—Exports of zinc oxide crease. Mexico and Canada supplied over 
decreased to 1,121 tons valued at $1.178 90% of the zinc oxide; other European 
million in 1978, with Australia, Belgium, Economic Community countries contribut- 
and Canada receiving 66% of the total. In ed most. of the remainder. Venezuela and 
1979, 1,057 tons valued at $1,139 was ex- India supplied 2% of the total in 1979. | 

7 STOCKS : 

Producer stocks at yearend 1978 were at strong, but in the last half of the year 
their lowest yearend level since 1974 when producer stocks increased as demand 
they were 36,033 tons. By December 1979 slackened. 
the level had increased to 55,831 tons as Inventories of slab zinc at consumer 
demand slackened. The monthly data as_ plants generally trended upward during 
reported by American Bureau of Metal 1978 to close at 99,325 tons. In 1979, stocks 
Statistics (ABMS) showed that producer’ were high in the first half but as economic 
stocks at plants and elsewhere declined activity waned in the second half and inven- 
continuously through October 1978 to al- tory costs increased, stocks fell from about 

most half that at the end of January, but 94,000 tons in July to just below 80,000 tons 
increased for the next few months. In early _ in the final months of the year. 
1979 stocks declined as demand remained | 

PRICES | 

ASARCO initiated a price decrease of 1.5 33 cents, thereby eliminating the premium 
cents per pound of zinc, effective February pricing system, but by monthend all produc- 
21, 1978, to 29 cents for Prime Western ers except Bunker Hill were on the same 

Grade zinc, and 29.5 cents for Special High price schedule as ASARCO. Zinc prices 
Grade. ASARCO cited high producer stocks, increased 2 cents in October when the price | 
poor demand, and high import levels asthe of Prime Western and High Grade zinc was 
reasons for the price cut. At monthend increased to 34.5 cents by all U.S. producers 
other producers were quoting the same except Bunker Hill which quoted all grades 
price. In June, St. Joe Zinc raised the price at 35 cents per pound. These prices remain- 
for Prime Western zinc by 2 cents to 31__ ed in effect for the rest of the year. 
cents per pound. All other producers quick- In January 1979, producers raised their 
ly followed, but National Zinc and ASARCO prices by 1 cent per pound, except Bunker 
rescinded the increase, and at monthend Hill, which raised prices 0.5 cent to 35.5 
prices ranged from 29 to 31 cents per pound cents for all grades. Prices again increased 
for Prime Western and High Grade; 29.25to in February and March to 39.5 cents for 
31.25 cents for Controlled Lead Grade; and Prime Western and High Grade zinc, with 
29.5 to 31.5 cents for Continuous Galvaniz- Bunker Hill quoting 39.5 cents for all 
ing and Special High Grades. In mid-July, grades. In June, New Jersey Zinc raised all 
ASARCO and National Zinc raised the price its grades by 2 cents per pound but a month 
of zinc by 1.5 cents per pound for all grades. later rescinded the increase. By yearend 
At monthend prices ranged from 30.5 to 31 several price adjustments had taken place, 
cents per pound for Prime Western and with all producers quoting 37.5 cents for 
High Grade; 30.75 to 31.25 cents for Con- Prime Western and High Grade, 37.75 cents 
trolled Lead Grade; and 31 to 31.5 cents for for Controlled Lead Grade, and 38 cents for 
Continuous Galvanizing and Special High Continuous Galvanizing and Special High 
Grades. On August 15, ASARCO raised its Grades. 
prices of Prime Western zinc to 32.5 cents, In February 1978, major European cus- 
Continuous Galvanizing Grade to 32.75 tom smelters lowered their list prices by 
cents, and Special High Grade to 33 cents. $50, to $550 per ton (24.9 cents per pound). 
Several producers tried to list all grades at Producers cited weak demand and wide-
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spread discounting as the reason for the prices had recovered to 34 to 36 cents. 
price cut. Prices were increased in April by U.S. dealer prices for Special High Grade 
some producers and by August the price zinc steadily increased during 1978, begin- 
ranged from $575 to $625. Prices were ning at 28.5 to 28.8 cents per pound and 
increased again in September and October ending the year at 35 cents per pound. By 

: by major European producers to $720 per April 1979, the price was 39.5 to 40 cents but 
| ton. Most producers considered the price declined to 34 to 37 cents in December. 

increases during 1978 a reflection of a On February 8, 1978, the New York 

weakened dollar rather than of increased Commodity Exchange (Comex) began trad- 
production costs. Two increases at $40 each ing on its Special High Grade zinc con- 
in early 1979 and another of $45 in May tract. Trading was very light throughout 
brought the price to $845. By June there 1979. Prices fluctuated upward in 1978 and 
were reports of discounting, as many pro-_ ended at 34.5 cents per pound. Prices varied | 
ducers felt they were losing sales tocustom- widely in 1979, from a high of 39.3 cents in 
ers buying lower priced zinc on the London April to a low of 28.6 cents in November. 
Metal Exchange (LME). The price was low- In December 1978, the Council on Wage 
ered to $780 in July where it remained and Price Stability (COWPS) issued guide- 
through December. lines covering the nonferrous metals indus- 

On the LME prices fell to the 1978 low of try, and zinc producers were informally 
21 cents per pound at the end of February. advised that their metals were excluded 
In March, prices began to rise, ending the from price regulations. However, in Febru- 
year at 32 cents per pound. Production ary 1979, COWPS announced that zinc was 
cutbacks contributed to the price increase. not exempt from the guidelines because the 
By early April 1979, prices were 36 to 37 producer prices did not follow closely 
cents per pound, but then gradually declin- enough those on organized exchanges. 3 
ed to about 28 cents in August. By yearend 

FOREIGN TRADE 

Exports of zinc ores and concentrate (zinc in November and notified the Spanish Gov- 
content) in 1979 were about double those of ernment that the penalty duty would be 
1978. Prior to 1978, exports of zinc ores and raised to 3.19%, a decision opposed by the 
concentrate were combined with those of Spanish Government. In late December, 
lead and reported as gross weight. Treasury finally amended the duty to 

General imports of zinc in ore and concen- 2.64%. | 
trates increased substantially in 1978-79 to New rates of duty on zinc materials were 
double those of 1977. announced as a result of the Tokyo round of 

In June 1978, the U.S. Department of the multilateral trade negotiations completed 
Treasury reversed an earlier decision onthe in 1979. Progressively lower rates will be 
Spanish zinc case by reducing the ad valor- phased in over an 8-year period beginning 
em penalty duty on imports of Spanish zinc January 1, 1980. The new rates are as 
from 4% to 1.29%. Because of intense criti- follows: 
cism, Treasury again reversed its position 

Most Favored Nation (MFN) Non-MFN 

Tariff: Item Number Jan. 1, 1980 Jan. 1, 1987 Jan. 1, 1980 

Ore and concentrate ______ 602.20 0.62 cent per pound 0.3 cent per pound 1.67 cents per pound 
on zinc content on zinc content on zinc content. 

Fume ____~_~ ~~~ -~____ 603.50 0.62 cent per pound 0.3 cent per pound 1.67 cents per pound 
on zinc content on zinc content on zinc content. 

Unwrought, other than alloys _ 626.02 1.9% ad valorem 1.5% ad valorem 1.75 cents per pound. 
Alloys ___-_____ ~~ ___ 626.04 19% ad valorem 19% ad valorem 45% ad valorem. 
Waste andscrap_________ 626.10 4.8% ad valorem 2.1% ad valorem 11% ad valorem. 

The duty on waste and scrap remained ore, concentrates and other zinc bearing 

suspended until June 30, 1981 according to materials expired on June 30, 1978. 
P.L. 95-508. The suspension of duty on zinc
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WORLD REVIEW 

The World Bureau of Metal Statistics! sure was more than offset by increased 
indicated that world consumption of slab electrolytic capacity in Austria, India, and 
zinc was 6.2 million tons in 1978-79 compar- the Republic of Korea. | 
ed with 5.9 million tons in 1977. Consump- Australia.—The zinc content of the ore at 
tion was higher in Asia in 1979 compared the Mount Isa mine in Queensland, increas- 
with that in 1978, but consumption dropped ed from 6% in 1977 to 6.3% in 1978. Re- | 
in Europe and in Centrally Planned Econo-_ serves declined to 56 million tons of ore 
my Countries. According to the Bureau of assaying 6.5% zinc. Drilling results added 1 
Mines, world mine production declined in million tons to reserves but extraction and 
1978 but increased in 1979 as new mines material reappraisal resulted in a net re- 

| opened and became fully operational. Many duction of 1 million tons from that of 1977. | 
mines with small production rates closed in The company deferred development of the 
1978. Significant increases in primary McArthur River lead-zinc-silver deposit in 
smelter production in 1978-79 occurred in the Northern Territory due to the lack of an 

| Canada, the Netherlands, India, the Repub- efficient beneficiation process for the fine- 
lic of Korea, the United States, and Austra- grained ore. Mount Isa and Western Selcast 

lia. | (Pty.) Ltd., announced plans to develop the 
Smelter production of secondary zinc, as Teutonic Bore copper-zinc deposit. Produc- 

shown in table 42, has been separated from tion is expected in 1981 from the deposit 
_ primary zinc production where information containing 2.3 million tons of ore grading 

is available. Substantial quantities of sec- 3.5% copper, 9.5% zinc, and 165 grams of 
ondary slab zinc were produced in France, _ silver per ton. 
the Federal Republic of Germany, Japan, At the West Coast mines in Tasmania, EZ 

. the United States, and the U.S.S.R. Produc- Industries Ltd., increased production over 

er stocks worldwide decreased 52% to about that of 1977 to 656,018 tons of ore grading 
400,000 tons during 1978 but by yearend 12.7% zinc in 1978, and maintained that 
1979 had climbed to about 480,000 tons. rate into 1979. Reserves were increased to 

| Consumer stocks were about 185,000 tons at 8.1 million tons of ore in 1979. The company 
yearend 1979 compared with 166,000 tons 2 commissioned a small plant to treat the 
years earlier.* LME stocks increased about silicate ores from the Beltana mine. Aber- 
5,000 tons, ending 1978 at 69,550 tons, and foyle Ltd., owned 47% by Cominco Ltd., 
in 1979 they generally declined further to began development of the Que River zinc- | 
46,000 tons at yearend. lead-silver deposit in Tasmania, with pro- 

World mine capacity was estimated to be duction scheduled for 1981. The ore will be 
7.92 million tons of zinc in 1978, with a milled at the Rosebery concentrator at EZ 
small increase to about 8 million tons in Industries, after a modernization and ex- 

1979. Most of the expansion took place in pansion program is completed in 1981, at a 
Australia, Canada, and Spain. A new mine rate of about 230,000 tons per year. Ore | 

opened in mainland China in the Hochih _ reserves were 6.3 million tons grading 9.6% 
area of Guangxi Province in 1979. In the zinc and 5.2% lead. Australian Mining & 
first phase of operation 18,000 tons of zinc Smelting Ltd., produced 11% less zinc con- 
will be extracted annually in addition totin, centrate in 1978 than in 1977 because of 
lead, antimony, and precious metals. It was lower zinc demand, the need for plant 
reported that construction began on alead- repairs, and lower grade of ore mined. 
zinc mine in Uzbekistan in the U.'S.S.R. in Production recovered in 1979 to a record 
1979. The Wheal Jane mine in the United high as new equipment allowed the treat- 
Kingdom, which closed in early 1978, and ment of larger quantities of lower grade ore. 
produced a small amount of byproduct zinc, Cobar Mines Pty. Ltd., 100% owned by BH 
was being refurbished by Carnon Consoli- South Ltd., treated 518,650 tons of ore in 

dated Tin Mines. 1978, down 7% from that of 1977, but the 

World primary zinc smelter capacity in- ore grade increased to 3%. The concentrate 
creased to about 7.24 million tons per year was smelted at Cockle Creek. 
in 1978, and to 7.26 million tons by yearend EZ Industries produced 203,650 tons of 
1979. In Italy, the Monteponi electrolytic zinc from the Risdon smelter in the fiscal 
plant with a capacity of 15,000 tons peryear year ending June 30, 1979, which was the 
was closed in October 1979 as part of a highest level recorded by the company. 
reorganization of the Government con- Increased sales to Asian countries allowed 
trolled lead and zinc operations. This clo- the high production rate. Combined produc-
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tion at the Cockle Creek smelter of Sulfide work continued with completion scheduled 

Corp. Pty. Ltd., and the Port Pirie plant of for 1981, although some ore was produced 

_ The Broken Hill Associated Smelters Pty. from the No. 2 mine in 1979. In October _ 
Ltd., increased in both 1978 and 1979 over 1979, Noranda acquired all the shares of 
that of 1977, with operations near capacity Heath Steele Mines Ltd., which had a 75% 
in 1979. Pollution control projects were interest in the Little River Joint Venture,a 
completed at both plants, including a 205- 3,600-ton-per-day lead-zinc-copper mine and 
meter stack at Port Pirie to control ground mill near Newcastle. Reserves at yearend 
levels of sulfur dioxide. _ | | 1979 were 28.1 million tons of ore grading 

The mill at the Woodlawn zinc-lead- 1.5% lead, 4.5% zinc, and 1.1% copper. | 
silver-copper deposit in New South Wales, Cominco Ltd., operated the Sullivan mine 
in which St. Joe Minerals, Phelps Dodge in British Columbia and the Pine Point 
Corp., and Australian Mining & Smelting mine in the Northwest Territories in 1978- 
Ltd. each hold a one-third interest, was 179, but closed the HB mine in August 1978. 

completed in December 1978 and contribut- Production of zinc concentrate from the two 
ed substantially to production in 1979. The mines was about the same in 1979 as in 
mill has a capacity of 2,700 tons per day. 1978. Ore grade increased from 3.3% zinc in 

. Proven reserves at Woodlawn were estimat- 1978 to 3.7% in 1979 at the Sullivan mine, | 

ed at 6.3 million tons assaying 14.4% zinc, but decreased from 5.3% to 5.5% zinc at the 
5.5% lead, 1.7% copper, and 89 grams of Pine Point mine. The modernization pro- 

| silver per ton at yearend 1978. The mining gram continued at the Sullivan mine, in- 
method is open pit and about 260 workers cluding the completion of a waste water 
are employed. treatment plant for removing metallics 
Canada.—Mine output in 1979 from 29 from mine and mill water before discharge : 

mines was up over that of 1978. Mill capaci- into the local river. A project to modernize 
ty utilization was estimated at 883%, and the the concentrator to improve efficiency and 
average recovery rate of zinc at the mills reduce energy costs was begun in 1979 at 

| was 84%. Mill capacity at producing mines the Pine Point mine. The company added 
increased to 97,000 tons of ore per day, ore reserves in excess of production in 1979 
mainly through new mine openings and to maintain its 10-year reserves status. 
expansion.® Cominco acquired the remaining 25% of. the 

In New Brunswick, Brunswick Mining & outstanding shares of Arvik Mines Ltd., 
Smelting Corp. Ltd., reinstated the planned owner of the Polaris deposit on Little 
expansion of the No. 12 mine. In 1978, the Cornwallis Island. In November 1979, Co- | 

company experienced a total operating cost minco announced its intention to bring the , 
per ton milled of $19.36 at its No. 12 Polaris zinc-lead mine into production by 

underground mine, and $17.84 at the No.6 1982 at a rate of 2,000 tons of ore per day. 
mine where mining was mostly under- Ore reserves were given as 23 million tons 
ground. Ore mined in 1979, at 2.97 million grading 14.1% zinc and 4.3% lead. Cyprus 
tons, was about the same as that in 1978. Anvil Mining Corp. announced the discov- 
Proven and probable reserves were 9.3 mil- ery of the Cirque deposit in British Colum- 
lion tons of contained zinc at yearend 1979. bia in 1979 with 18 million tons of material 

In Ontario, Mattabi Mines Ltd., increased grading 7.9% zinc, 2.3% lead, and 49 grams 

production by 8% over that of 1978 to  ofsilver per ton. 
945,000 tons of ore grading 6.9% zinc. Ore In Quebec, the Matagami Div. of Noran- 
reserves at yearend 1979 were 3.4 million da, which includes the Mattagami Lake, 
tons grading 7% zinc, including 400,000 tons Orchan, Norita, and Radiore No. 2 mines, 
from a newly discovered ore lens. The Geco treated 1.3 million tons of ore grading 5.4% 
Div. of Noranda treated 1.5 million tons of zinc. Ore reserves at yearend 1979 were 
copper-zinc ore grading 3.2% zinc. Yearend estimated at 9.5 million tons assaying 5.7% 
1979 reserves were 20.4 million tons grading zinc. Louvem Mining Co. Inc., ceased oper- 
3.8% zinc. Noranda began rehabilitating ations at its zinc-gold-silver mining oper- 
the Lyon Lake mine for planned commence- ations in 1978. At the Manitou Div., ore was 
ment of mining in July 1980. Texasgulf Inc., exhausted. 
completed the expansion at the concentra- In Manitoba, ore production in 1979 by 
tor at Kidd Creek in 1978 with the addition Hudson Bay Mining and Smelting Co., Ltd., 
of a fourth circuit which increased capacity was 2% more than that of 1978, at 1.7 

by 1.1 million tons of ore per year. Ore million tons grading 2.9% zinc compared 
milled in 1979 was 3.7 million tons compar- with 3.2% zinc in 1978. The Westarm mine 
ed with 3 million tons in 1978. Development was brought into production in January



ZINC 995 

1978 and the White Lake mine resumed Columbia. The company began construction 
operations. The new 3,500-ton-per-day mill for modernization and expansion of its _ 
adjacent to the Stall Lake mine was opened electrolytic plant, including the first 
in June 1979. At the Ruttan mine, Sherritt commercial-scale zinc concentrate leach 
Gordon Mines Ltd. began underground min- plant using the pressure leaching system 
ing in early 1979 and planned to phase out developed with Sherritt Gordon..Canadian 
open pit mining in 1980. Electrolytic Zinc operated its Valleyfield, 

Noranda Mines Ltd. and MacDonald Quebec smelter at 92% of capacity in 1979 — 
Mines Ltd. announced the reopening of the compared with 73% in 1978. Canadian zinc 
former West MacDonald mine in mid-1981 metal capacity was 644,000 tons, which 

under a joint venture company, Les Mines incorporated a revised figure of 218,000 tons 
Gallen Limited. Zinc output from the open for Valleyfield. Oo , 
pit mine was expected to be about 19,000 Canadian zinc reserves on January 1, 
tons per year. 1979, were given as 26.5 million tons at the 

Zinc production in the Yukon Territory producing mines and deposits under devel- 
from the Faro mine of Cyprus Anvil Mining opment, with the Provinces of New Bruns- 
Corp. was about the same in 1978 and 1979. wick and Ontario containing about three- 
The concentrates were sold principally to fifths of the total. 
customers in Japan and the Federal Repub- Fers et Metaux Recycles Ltd. began oper- 
lic of Germany. Under a 2-year contract, ations of Canada’s first heavy media separa- 
about 14,000 tons of zinc concentrate will be tion metal recycling plant in 1978. The 
shipped to the U.S.S.R. In November 1978, company recovers about 5,500 tons per year 
the company reached an agreement to ac- of zinc die cast, mainly from shredded 
quire the Kerr Addison and Canadian Natu- automobiles, and sells it for the manufac- 
ral Resources Ltd. properties in the Anvil ture of zinc dust, zinc oxides, and copper. 
district. These properties include the Grum, alloys. | 
Vangorda, and Swim deposits with reserves Honduras.—Reserves in all ore bodies of 
of about 40 million tons containing 8% to the El Mochito mine of Rosario Resources 
10% lead and zinc. Kerr Addison suspended Corp. were 7.2 million tons averaging 9.5% 
evaluation of the Grum zinc-lead-silver de- zinc and 4.5% lead. Ore reserves increased | 
posit in 1978 because the company felt the as a result of development work in the San 
property was uneconomical. United Keno Juan orebody. The mill was being expanded 
Hill Mines Ltd. produced less zinc in 1978 from 1,100 tons to 2,200 tons of ore per day. 
than in 1977 because of high treatment and Ireland.—Tara Mines Ltd. treated a total 
transportation charges. of 1.6 million tons of ore grading 11.4% zinc | 

Production at ASARCO’s Buchans mine and 2.5% lead from the Navan mine in 
in Newfoundland, originally scheduled to 1979, 19% above that of 1978. In 1978 a 5- 
close in 1978, continued into 1979 due to week strike and modifications in mining 
higher lead and zinc prices. plans cut production. Production has not 

In Nova Scotia, Imperial Oil Ltd. began reached design capacity of 2.2 million tons 
production at Gays River in late 1979. because of mechanical and labor problems. . 
Capacity of the mill is 1,350 tons per day. New Jersey Zinc withdrew from the zinc 
Reserves were given as 11 million tons smelter project in 1978, but there were 
containing 4.2% zinc and 2.8% lead. reports of Soviet and Japanese interest in 

In British Columbia, Western Mines Ltd. building a plant at the Balylongford site. 
milled 266,877 tons of ore in 1979, about the Irish Base Metals, a subsidiary of North- 

same as that in 1978, from the Lynx and_ gate Exploration Ltd., treated 231,404 tons 
Myra mines. About 150,000 tons of new ore of ore from the Tynagh mine, County Gal- 
reserves were found, bringing the total to way, in 1978. Production was down from 
1.15 million tons grading 8% zinc. The that of 1977 because of a labor strike from 
company continued exploration of the June through December. The ore grade was 
Great Slave Reef and West Reef properties 3.4% zinc and 4.1% lead, with some silver 
in the Northwest Territories but found the and copper. Metallurgical recovery of zinc 
deposit uneconomical at current metal was 79% compared with 81% in 1977. Ore 
prices. reserves were given as 820,000 tons assaying 

Texasgulf Canada Ltd. produced 106,700 5% lead, 3.4% zinc, 0.2% copper, and 37.7 
tons of zinc metal at its smelter in Ontario, grams of silver per ton. About 295,000 tons 
up from 72,850 tons in 1978. Cominco Ltd. of material was excluded from reserve esti- 
produced about 208,000 tons of metal, up mates given in 1977 following redesign of 
6% over that of 1978, at Trail, British the mining blocks. Arrangements were
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made for the sale of concentrates through in midyear. Centromin, the State mining | 
_ _-«:1980. An intensive diamond drilling pro- company, accounted for 42% of the coun- | 

gram in the Tynagh area continued through try’s production in 1978-79. Cia. Minera 
1979. - Milpo S.A., one of the most important lead- | 
Mogul of Ireland Ltd. mined 610,856 tons zinc producers in the medium sector, com- | 

| of ore grading 5.6% zinc and 3.2% lead, 7% pleted a new 1,800-ton-per-day concentrator 
less than in 1978. Metal recovery of zinc was in 1979. The mill, which replaces an older 
83% and operating costs increased 20% unit, will increase capacity by 13,000 tons of 
over those of 1978. Ore reserves after dilu- zinc per year. San Ignacio de Morococha 
tion were 3.1 million tons grading 5.2% zinc S.A., Peru’s second largest producer with 
and 2.6% lead. 32,960 tons in 1979, continued with its mine 

Japan.—The stockpile program, initiated expansion of 33% to 2,000 tons of ore per | 
_ in 1976 by the Metallic Minerals Stockpile day. Cia. Minera Atachocha, S.A., which | 

| Association, held a total of 160,270 tons by produced 17,100 tons of zinc in 1979, in- 
_ - yearend 1978, made up of 21,000 tons in the creased its plant capacity 20% in 1979 to | 

Government stockpile and 139,720 tons in 1,800 tons of ore per day. In 1978, the 

the private stockpile. Government exempted mining companies ! 
Dowa Mining Co. Ltd. began operations at producing zinc as their principal product 

the. Ezuri mine in 1979. Production was from the 17.5% export tax, a step which 
expected to be 14,000 tons of zinc and 4,000 aided zinc producers in a market of low 
tons of lead annually by 1980. Reserves international prices. 
were given as 3 million tons of ore grading Basic engineering work continued and 
14% zinc and 8% lead, with lesser quanti- construction began on the 100,000-ton-per- 
ties of copper, gold, and silver. year zinc refinery to be built at Caja- 

Several mines with an annual production marquilla. 
of about 4,000 tons of zinc closed during. Cia. Minera del Madrigal, a division of 

1978 because of high production costs and Homestake Mining, continued to mine 

low zinc prices. Mitsui Mining & Smelting copper-lead-zinc ore. ASARCO, through 
Co., Ltd., curtailed production at its Kamio- Northern Peru Mining Corp., produced 
ka mine several times in 1978 to reduce its 1,300 tons of zinc from the Quiruvilca mine | 

stock of zinc concentrate. Mine capacity is in 1978 and 8,250 tons in 1979. New ore- 
6,500 tons of ore per day. Mitsui also closed ‘bodies were discovered with high silver 
its Hikoshima zinc plant, with an annual content, and a 30% expansion was planned. 
capacity of 84,000 tons, during August 1978. Cia Minerales Santander, Inc., a subsidiary 

Mexico.—Industrial Minera Mexico, S.A. of St. Joe Minerals, produced about 73,000 | 
(IMM), was restructured to comply with tons of zinc concentrates in 1978-79, a sub- _ 
Mexican law resulting in ASARCO’s 34% stantial increase over that of 1977. Work 
ownership now in Mexico Desarrollo Indus- began on a new tunnel to gain access to new 
trial Minero, S.A., a new holding company mineralization at lower levels. 
for IMM. IMM opened the new Tecolote South Africa, Republic of.—Black Moun- 
copper-zinc-tungsten mine in 1978 with a tain Mineral Development Co. Ltd., of 
capacity of 9,000 tons of zinc per year. which Phelps Dodge Corp. owns 49%, began 
Expansion projects were underway at Tax- trial milling in late 1979 at the Broken Hill 
co, Santa Barbara, and San Martin, increas- mine at Aggeneys. Beginning in 1980, the 
ing capacity from 6,100 tons of ore per day annual production from the mine was ex- 
to 12,200 tons. IMM began construction of pected to be about 90,000 tons of lead, 18,000 
the Rosario silver-lead-zinc mine with a_ tons of zinc, and a byproduct copper and 
capacity of 730 tons of ore per day, and the _ silver. Proven reserves amount to 38 million 
Velardena silver-lead-zinc mine is expected tons grading 6.4% lead, 2.9% zinc, and 
to start up in early 1980 at a rate of 800 tons lesser quantities of copper and silver. 
per day. Spain.—The Rubiales zinc-lead mine of 
Nicaragua.—Neptune Mining Co., owned Exploracion Minera International Espana, 

52.5% by ASARCO, placed the Vesubio S.A., in which Cominco Europe NV is the 
mine on standby in August 1978 foreconom- major shareholder with 47.48%, began com- 
ic reasons. In November 1979, the Govern- mercial operation on July 1, 1978. Ore 
ment issued a decree nationalizing the min- production in 1979 was 680,000 tons grading 
ing industry in that country, including the 8.9% zinc and 2% lead. Reserves at yearend 
mines owned by Neptune. 1979 were 12.5 million tons of ore grading 

Peru.—Zinc mine production in 1978 was 17.6% zinc and 1.4% lead. The entire output 
below that of 1977 because of labor strikes has been contracted for sale to smelters in
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Spain under long-term sales agreements. that Whashin arranged financing for the ~ 
Andaluza de Piritas began production at its mine and smelter project in late 1979. 
open pit mine and mill at Aznalcollar in Yugoslavia.—Work was under way at the 
1979 at the rate of 57,000 tons of contained Trepca mine to expand production by 14,000 
‘gine per year. tons of contained zinc by 1980, and at the 

Thailand.—In August 1978, Gulf & West- Srebrenica mine by 7,000 tons. Expansion 
ern Industries sold its 55% holding of Thai started at the Kopaonik lead and zinc mill | 
Zinc Ltd., which held a concession for the at Leposanic, Serbia, and should be com- 
Mae Sot zinc deposit, to Whashin Industrial pleted in 1980. 
Co., a South Korean firm. It was reported 

TECHNOLOGY | 

At the Rolla (Mo.) Research Center of the zinc. An energy analysis was presented for 
Bureau of Mines researchers evaluated sol- scrap preparation, zinc dust production, 
vent extraction and precipitation tech- slab zinc production, pot melting of clean | 
niques to remove and recover cobalt and _ die-cast scrap and off-specification die-cast 
nickel from zinc sulfate solution prior to scrap.'® A coal mine slump refuse deposit in 
electrolysis. Several reagents lowered the west-central Illinois was found to contain 
cobalt and nickel levels to less than 0.1 part about 900,000 metric tons of coal and 1,000 
per million.” In another investigation a metric tons of zinc. Batch tests demonstra- 
technique was developed to produce zinc ted the feasibility of producing both coal. 
sulfate and elemental sulfur from sphaler- and zinc-rich concentrates using a spiral 
ite concentrates by reaction with sulfuric concentrator.*® : 
acid at 175° to 200°C and ambient pressure.® Treatment of a wide range of zinc concen- : 
More than 98% of the zinc was recovered. trate grades was demonstrated in a zinc 
Advantages cited for the method over con- pressure leach process using sulfuric acid 
ventional pyrometallurgical processes were with extractions of zinc as high as 99%. The 
elimination of sulfur dioxide gas, produc- process offers economic advantages in addi- 
tion of a solid sulfur product, and higher tion to the formation of elemental sulfur 

zinc recoveries due to elimination of zinc rather than sulfur dioxide.” 
ferrite losses. Laboratory procedures were A study on the economic impact of envi- 
developed for converting galvanizing wastes ronmental regulations was sponsored by 10 
to zinc oxide containing less than 0.25% companies involved in the production of 
lead. The product is suitable for metallurgi- copper, lead, and zinc. The results showed 
cal and chemical uses.° An inexpensive that compliance with the regulations would 
method was developed that allows the use of increase the cost of zinc production by about 
zinc cathodes in place of aluminum cath- 10%.'8 
odes in the electrolytic process and makes A new separator for the electrodes in 
possible the use of electrolyte containing nickel-zinc batteries was developed which 
high amounts of soluble fluoride.*° - could lead to economical electric cars in 3 to 

At the Bureau’s Salt Lake City (Utah) 5 years. The energy density of the nickel- 
Research Center an improved method was _ zinc battery is almost twice that of existing 
developed for removing selenium from zinc lead-acid batteries so that the car could 
smelter gas scrubber effluent. Zinc powder travel about 100 miles on a single charge.” 
was used and treatment costs appeared to An analysis was carried out of the energy 
be low.1! At the Albany (Oreg.) Research consumption of the zinc-lead blast furnace 
Center the standard Gibbs energy, enthal- process which is currently in use in 11 
py, and entropy of formation of sphalerite countries. It was found that the process is 
were determined.” more economical in the use of primary 

At the Bureau’s Reno (Nev.) Research fossil-fuel energy to make Special High 
Center a detailed investigation was con- Grade zinc than is the electrolytic zinc 
ducted on the fused salt electrolysis of zinc process, and for less-refined zinc grades, the 
chloride to produce zinc metal.*5 advantages are greater.”° 
Work was conducted at the Intermoun- A method was developed for recovering 

tain Field Operations Center to determine metals from dilute solutions using a fluidiz- 
the derivation of minor metal byproducts ed bed of glass beads in combination with 
from lead and zinc production plants." screenlike expanded-mesh electrodes. Possi- 

Under a Bureau of Mines contract, Arth- ble applications include recovery of metals 

ur D. Little, Inc., conducted a study on the such as zinc from electroplating effluents 
recycling of mineral material, including and from dilute streams such as mine
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: 21 ~8Dewing, H. H., and A. A. Chocran. Sulfuric Acid : 
discharges. . Extraction Technique for Recovering Zinc and Sulfur ! 

The New Jersey Zinc Co. patented a From Sphalerite. BuMines RI 8822, 1978, 14 pp. | 
. . . Stephenson, J. B., and A. A. hran. Recovery of Zinc complex zinc oxide product which could find Oxide From Galvanizing Wastes. Proc. Miner Waste 

application as a scrubber of sulfur dioxide Utilization Symp., Chicago, ih. 1978 p. 320-828. Using 2 
* Cole, E. R., Jr., L. L. Smith, and M. M. Fine. Using Zinc 

from weak flue gases. The saturated materi- G.tnodes for Zinc Electrowinning. BuMines RI 8344-1979, 
al would be returned to a zinc smelter for 19 BP nant WN.ROD he iP. Brooks 

* . archant, W. N., R. O. Dannenberg, and P. T. Brooks. 
recovery of both the zinc and sulfur.” Selenium Removal From Acidic Waste Water Using Zinc 

A solvent extraction process was commer- Reduction and Lime Neutralization. BuMines RI 8312, | 
o ae : . . ° . , 9 pp. 

cialized which has potential applications in ““128:nsefer, 8. C. Electrochemical Determination of the | 
recovering zinc from oxide ores and low- Gibbe Energy of Formation of Sphalerite (ZnS). BuMines 

, 1978, 16 pp. | 
grade secondary sources.?5_ ' lated wy, Shanks, D. E. F. P, Haver, C. H. Elges, and M. M. 

nsi zinc-re ong. Electrowinning Zinc From Zinc oride-Alkali 
__ 2» Comprehensive coverage of zinc-rela Metal Chloride Electrolytes. BuMines RI 8343, 1979, 17 pp. 
investigations and an extensive review of Parker, J. G. Occurrence and Recovery of Certain : 
current world literature on the uses of zinc Minor Metals in the Processing of Lead and Zinc. BuMines | 

: . as IC 8790, 1979, 75 pp. 
and its products are contained in quarterly —_15Kusik, C. L., and C.B. Kenahan. Energy Use Patterns | 
issues of Zinc Abstracts published by the for Metal Recycling. BuMines IC 8781, 1978, 182 pp. | 

. oa. Cobb, J. C., J. M. Masters, C. Trewargy, and R. J. 
Zinc Development _ Association, London,  Helfinstine. Abundance and Recovery of Sphalerite and | 

- W1X 6AJ England Fine Coal From Mine Wastes in Illinois. Proc. 6th Miner. 
Oo . _., 4. Waste Utilization Symp. Chicago, II1., 1978, p. 113-121. 

Progress reports of the projects supported y Doyle, B. N., i M. . Masters, | IC. Webster, and H. : 
: : eltman. Paper - Aci ure ching of Zinc . 

by the International Lead and Zinc Re- Concentrates with Elemental Sulphur as a Byproduct. 
search Organization, Inc. (LZRO), are rel- | Pres . at 1 Ith Commonwealth Min. and Met. Cong., Hong 

: ong, May , 9 pp.; available from The Institution o eased annually in the ILZRO Research Mining and Metallurgy, London, England. 

: Digest. 18Weiss, M. The Impact of Environmental Control Ex- 
penditures on the U.S. Copper, Lead, and Zinc Mining and 

a melting Industry. National Economic Research Associ- 
1Physical scientist, Section of Nonferrous Metals. ates, Inc., Washington, D.C., Jan. 16, 1978, 30 pp. 
Statistical specialist, Section of Nonferrous Metals. | . 1°Weimer, G. A. Battery Breakthrough Recharges Elec- 
3World Bureau of Metal Statistics (London). World tric Auto. Iron Age, v. 221, No. 17, Apr. 24, 1978, pp. 32-33. 

Metal Statistics. V. 38, No. 5, May 1980, p. 101. _ “Hopkins, W., and A. W. Richards. Energy Conserva- 
‘International Lead and Zinc Study Group. Lead and tion in the Zinc-Lead Blast Furnace. J. Metals, v. 30, No. 

Zinc Statistics. Monthly Bull., v. 20, No. 6, June 1980, p. 37. 1, November 1978, PP eT on tator. V. 85. No. 28. . 
SCanadian Mineral Survey 1980. Preprint from Can. 1g 1978 oo TE NS: RCMeRNALOR. We 92, INOW 20s 

Mn February 1980. 90 pp. 22Robinson, V. S., (assigned to The New Jersey Zine Co. 
ere necessary, 1978 values have been converted Bethlehem, Pa.). Method for Preparing Particulate Zinc 

from Canadian dollars (Can$) to U.S. dollars at the rate of Qxide Sha of High Surface Area and Improved 

Can$1.14=US$1.00. Strength. US. Patent 4,071,609, Jan. 31, 1978. 
- "Sandberg, R. G., and T. L. Hebble. Cobalt and Nickel 23Nogueira, E. D., J. M. Regife, and A. M. Arocha. 

Removal From Zinc Sulfate Electrolyte by Solvent Extrac- Winning Zinc Through Solvent Extraction and Electrowin- 
tion and Precipitation Techniques. BuMines RI 8320, 1978, ning. Eng. and Min. J., v. 180, No. 10, October 1979, pp. 92- 

pp. | 

| Table 3.—Mine production of recoverable zinc in the United States, by State 

(Metric tons) 

_ Cs State!”~”~”~*~<“—s=‘—s*s*s~s™~™~:~”””””””””C“‘iTSSS:*“‘“Cd‘I:;CO#~;&4S@?~=~#é~«éw‘ ST’ ~~~*~«é~ST 

Arizona __ 7,852 8,619 3,973 WwW WwW 
California... ~~ ~~~ LLL 187 154 2 WwW Ww 
Colorado ________________ ee 43,962 45,923 36,530 22,208 9,910 
Idaho ___-____ 37,127 42,262 28,121 32,353 29,660 
IHlinois _. ~~ ee LL WwW WwW WwW WwW WwW 
Kentucky. __§_____________ 37 54 _- 52 _- 
Maine____ ~~ $e 7,546 7,085 6,594 _- _—_ 
Missouri ___________________________ 67,918 15,777 74,107 59,038 61,682 
Montana ______________ LL 100 58 72 719 104 
Nevada __________________ 4,986 1,305 1,517 1,371 W 
New Jersey_____________________ 28,218 30,633 30,358 28,915 31,118 
New Mexico __________~___~_ 9,993 WwW WwW WwW WwW 
New York.__________________________ 69,501 66,833 64,264 26,463 12,133 
Pennsylvania ________________________ 19,133 20,212 20,706 19,099 21,447 
Tennessee _______________ 15,562 74,854 82,044 87,906 85,119 
Utah. = 17,817 20,394 16,111 3,509 Ww 
Virginia.___§__§_§_> 5 eee 13,745 10,198 12,040 10,974 11,406 
Washington ________________________- Ww WwW 5,055 Ww — 
Wisconsin... _______§__-_- WwW WwW WwW WwW WwW 
Other States _________________________ 22,108 35,182 26,395 10,703 4,762 

Total ______________ ee 425,792 439,543 407,889 1302,669 267,341 

W Withheld to avoid disclosing company proprietary data, included with “Other States.” 
1Data do not add to total shown because of independent rounding.
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Table 4.—Mine production of recoverable _ 
zinc in the United States, by month 

(Metric tons) — 

Month 1978 1979 

oe January. $$ 30,357 —° 23,259 
February _________~~______ 29,813 21,655 
March ~~ 31,629 23,793 oo 
April.__~§_~$_~_~ ~~ 31,5388 — 21,120 
May ___-~______ ~~ 29,692 22,991 
June__ 20,339 21,921 
July ~~ 17,857 20,853 
August __________ 23,003 25,397 
September _______________ 22,065 18,715 
October _- ~~ 23,668 23,793 
November__—~__~_-_~_~-~_____ 21,248 22,189 
Oe 21,460 21,655 

Total. 2 302,669 267,341 . 

Table 5.—Production of zinc and lead in the United States in 1978, by State 
and class of ore, from old tailings, etc., in terms of recoverable metals 

(Metric tons) 

a Se 
Zinc ore Lead ore Zinc-lead ore 

State Gross Zinc = Lead =< O88 Zinc . Lead Gross Zinc Lead 
. ( ees) content content ( dy ets) content content ( dry ight | content content 

| Arizona _______ __ __ __ (>) a (7) __ — __ 
Colorado — _— __ _— __ —_ a () __ () 283,338 14,266 8,388 
Idaho___ () (?) (4) Q) () (?) 789,278 30,228 29,081 
Missouri________ __ _- _— 1,962,153 59,0388 461,762 __ __ __ 
Montana___ __ _ _ __ ae __ _- _- _- () . (i) (2) 
Nevada _______ __ —_ __ __ __ oe (7) (7) (7) 
New Jersey _____ 167,074 28,915 __ __ — _— _- __ __ 
New York ______ 392,959 26,463 990 __ __ —_ __ __ __ 
Pennsylvania__ _ _ 448,736 19,099 __ a — __ __ __ __ 
Tennessee ____ _ _ 3,291,988 83,968 __ __ __ __ __ __ __ 
Utah. _______ __ __ __ (?) (4) (4) 93,370 3,496 2,435 
Virginia _______ 455,414 10,974 1,803 __ _— __ _- -_- — 
Other States?__ _ _ 155,102 3,228 223 42,747 4,893 805 _— -_— - _— 

Total_______ 4,911,273 172,647 3,016  8,004,900- 68,931 462,567 1,165,986 47,990 39,904 
- Percent of * » - 

total zinc-lead __ 57 1 __ 21 87 __ 16 7 

. Copper-zinc, copper-lead, and . 
| copper-zinc-lead ores All other sources*® Total 

Gross . Lead Gross . Gross . ; : Zinc : Zinc Lead . Zinc Lead weight con- weight weight (dry basis) content tent (dry basis) content content (dry basis) content content 

Arizona ______~— — _- __ 1 44,583,434 Ww 1416 44,083,084 WwW 416 
Colorado. __—— —_— 180,212 7,125 4,270  1202,437 817 12,493 665,98 22,208 15,151 
Idaho________~— — __ -_. 1723,690 12,125 415,680 1,512,968 32,353 44,761 
Missouri___— __ __ _- _— -- _— — _. 1,962,153 59,038 461,762 
Montana_____ _— __ _- _- 18,409 179 1132 8,409 79 132 
Nevada _______ __ __ ~~  17987,727 11,371 1 653 787,727 1,371 653 
New Jersey _ ____ _- _— __ __ — — 167,074 28,915 __ 
New York __ ____ _- _- __ _- _ —_ 392,959 26,463 990 
Pennsylvania __ _ _ _— _— __ _- a _— 448,736 19,099 __ 
Tennessee ____ _ _ 1,837,426 3,938 —_ — _- _. 5,129,414 87,906 __ 
Utah ________ — __ __ 14,990 113 1106 98,360 3,509 2,541 
Virginia _______ _— — __ _— _— _- 455,414 10,974 1,803 
Other States?__ _ _ — — _- 600,132 2,634 424 797,981 10,755 1,452 

Total* ______ 2,017,638 11,063 4,270 46,910,819 7,039 19,904 638,010,616 £802,669 529,661 
Percent of 

total zinc-lead _— 4 1 _— 2 4 __ 100 100 

__W Withheld to avoid disclosing company proprietary data; included in “Other States.” 
aw ore, lead ore, zinc-lead ore and ore from “all other sources” combined to avoid disclosing company proprietary 

ta. 

2Other States include Alaska, California, Mlinois, Kentucky, New Mexico, Texas, Washington, and Wisconsin. 
SZinc and lead recovered from copper, gold, silver, and fluorspar ores, and from mill tailings and miscellaneous 

cleanups. 
*Data may not add to totals shown because of independent rounding.
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| | | 
. Table 6.—Production of zinc and lead in the United States in 1979, by State | 

| and class of ore, from old tailings, etc., in terms of recoverable metals | 

(Metric tons) 

Zinc ore Lead ore Zinc-lead ore 

State Gross Zine ~— Lead =< GT088 Zinc Lead Gross Zinc Lead 
( dry ight content content ( ae eas) content content ( dry ent content: content 

Arizona _______ __ __ __ 510 (4) 28 oe __ _— 
Colorado_______ () () - () a __ 168,507 +8870 «5,707 | 
Idaho. ___§_____ — _— — 660 19 121 750,999 27,500 24,607 
Missouri______— Le __ _. 8,262,998 61,682 472,054 — __ __ 
Montana_______ __ _- __ 11,688 50 178 (4) (4) (4) 
Nevada _______ __ __ __ _- — __ _- _- -- 
New Jersey _____ 175,694 31,118 — __ _— — __ __ — 
New York______ . 144,282 12,133 458 _— — _- __ _— __ 
Pennsylvania__ _ _ 477,726 21,447 __ __ — _— __ _— __ 
Tennessee___ _ __ 3,256,310 81,358 _- _- _— a —— le _- 
Virginia _______ 445,096 11,406 1,596 __ _- — _- _- --— 

. Other States?__ __ _- _- -- (4) (4) 2) -- -- == 

Total _______ 4,499,058 157,462 2,054 8,275,851 61,751 472,37 6 914,506 36,370 30,314 
Percent of 

total zinc-lead a8 eC 

Copper-zinc, copper-lead, and copper 0 ae ad ores All other sources® | Total . 4 

Gross _ Gross . Gross . 
wo. Zinc Lead -e Zinc Lead | : Zinc Lead 

( arent) content content ( dry ight | content content ( dry jet content content 

Arizona _______ __ _. _. 147,483,240 Ww 1326 47,433,750 WwW 354 
Colorado___—___ _. __ _. 1192386 11,040 1,847 355,843 9,910 7,554 
{Idaho________ _ __ _— __ 703,675 2,141 17,908 1,455,334 29,660 42,636 
Missouri_______ — __ __ __ —_ _. 8,262,993 61,682 472,054 
Montana_______ __ __ _. 726,402 154 185 18,090 104 258 
Nevada _______ __ __ _— 41,188 __ 24 41,188 __ 24 
New Jersey ____— — — _- . __ _. __ 175,694 31,118 _- 
New York ____ __ __ ~~ _— __ __ _— 144,232 12,183 458 
Pennsylvania_ _ __ —_ __ __ _- __ __ 477,726 21,447 __ 
Tennessee__ __ _ _ 1,900,925 3,761 __ _- __ _. 5,157,285 85,119 __ 
Virginia _______ _— — __ — __ _- 445,096 11,406 1,596 
Other States?___ _ _- __ _. 12,060,288 14,762 1635 2,060,238 4,762 635 

Total _-_____ 1,900,925 3,761 _— 50,437,079 7,997 20,825 66,027,419 267,841 525,569 
Percent of 

total zinc-lead __ 1 __ _— 3 4 __ 100 100 

W Withheld to avoid disclosing company proprietary data; included in “Other States.” 
ae” ore, lead ore, zinc-lead ore and ore from “all other sources” combined to avoid disclosing company proprietary’ 

2Other States include California, Illinois, New Mexico, Oregon, Utah, Washington, and Wisconsin. 
\ %Zinc and lead recovered from copper, gold, silver, and fluorspar ores, and from, mill tailings and miscellaneous 
cleanups.
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Table 7.—Twenty-five leading zinc-producing mines in the United States in 1978 
in order of output —_ 

Rank Mine County and State Operator Source of zinc 

1 Buick _____-_- Iron,Mo- _.._.-_.- Amax Lead Co. of Missouri ~ Lead ore. 
2 Sterling______- Sussex, N.J_.. ..___.- The New Jersey Zinc Co_ _ - Zinc Ore. 
3 Balmat ______- St. Lawrence,N.Y__ . _ - St. Joe Zinc Co _______- Do. 
4 Friedensville_ _ _ _ Lehigh,Pa .__._. __- The New Jersey Zinc Co_ _ _ Do. . 
5 Young___-_-__- Jefferson,Tenn .._. _ - ASARCO Incorporated _ _._ Do. 
6 Elmwood ______ Smith,Tenn ._...._- The New Jersey Zinc Co _ _ _ De. 
7 Zinc Mine Works _ Jefferson, Tenn _._ _ _ - United States Steel Corp _- Do. 
8 Star Unit ___ _ __ Shoshone, Idaho... The Bunker Hill Co. 

and Hecla Mining Co. Lead, lead-zinc ore. 
9 Bunker Hill _ . _ _ ~.. dO.  ... 22. - The Bunker Hill Co — ___-_ Lead-zinc ore. 
10 Immel __ _ _ _ _ ~~ Knox, Tenn... _.. __ - ASARCO Incorporated _ _ _ Zinc Ore. | 
11 Magmont _ _ _ _ _ — Iron, Mo__... ..- ~~ Cominco American Inc -_ _ _ Lead ore. 
12 Leadville ______ Lake,Colo ...__.. __ ASARCO Incorporated _ _ - Lead-zinc ore. . 
13 Austinville and Wythe, Va __.._.. _ = The New Jersey Zinc Co_ = _ Zinc Ore. 

Ivanhoe. 
14 Idol ~2 22 ee Grainger, Tenn . __ __ _ _..-do _~__..------- Do. 
15 Jefferson City _ _ — Jefferson, Tenn ___ ___ _..-do ______.~---- Do. 
16 Idarado _______ Quray and San Miguel, Idarado Mining Co __ _ _ - - Copper-lead-zinc ore. 

Oo 
17 Ozark _______—- Reynolds, Mo___.. _ _ _ Ozark LeadCo _______- Lead ore. 
18 Ground Hog -_ _ _ - Grant, N. Mex _ ___ _ _ — ASARCO Incorporated _ _ - Zinc ore. 
19 Brushy Creek _ —_ Reynolds, Mo______-_~- St. Joe LeadCo __.___--- _ Lead oore. 
20 ’ Copperhill Plant_ _ Polk, Tenn __.~__ _. - Cities Service Co. .____ __ Copper-zinc ore. 
21 Sunnyside ____. | SanJuan,Colo___- —__- Standard Metals Corp._ _ _ _ Lead-zinc ore. 
22 Edwards __-_-~-.- St. Lawrence, N.Y__ _ _ St. Joe Zinc Co _-______- Zinc ore. 
23 | Shullsburg —_ _ — — — La Fayette, Wis ___ . _ _ Eagle-Picher Industries Inc. Do. 
24 Viburnum No. 29 _ Washington, Mo___ _ _ - St. Joe Lead Co _____ __ Lead ore. , 
25 Burgin _______ Utah, Utah________- Kennecott Copper Corp - _ _ Lead-zinc ore. 

Table 8.—Twenty-five leading zinc-producing mines in the United States in 1979 
| in order of output 

Rank Mine County and State Operator Source of Zinc 

1 Buick __________-- Iron,Mo _____-_ AMAX Lead Co. of Missouri Lead ore. 
2 Sterling. _____----- Sussex, N.J__ — _ - The New Jersey Zinc Co_ _ _ Zinc ore. 
3 Freidensville_ ___— ~~ ~- Lehigh, Penn_ _ _ _ _..-do _~___----_~--- Do. 
4 Elmwood _________- Smith, Tenn... _._..do __________-- Do. 
5 Star Unit Area. ____ __ Shoshone, Idaho _ _ The Bunker Hill Co.and 

Hecla Mining Co Lead-zinc ore. 
6 Zinc Mine Works __ _ _ — Jefferson, Tenn _ _ United States Steel Corp _ _ Zinc ore. 
7 Bunker Hill _______- Shoshone, Idaho _ — The Bunker Hill Co _____ Lead-zinc ore. 
8 Austinville and Ivanhoe. Wythe, Va _____ The New Jersey Zinc Co_ _ _ Zinc ore. 
9 Young. ________~- Jefferson, Tenn _ ASARCO Inc ________- Do. 

10 Magmont _ ______~_- Iron, Mo __-_-_- Cominco AmericanInc _____. Leadore. 
11 ‘Balmat _________-- St. Lawrence, N.Y_ St. Joe Zinc Co ______..- Zinc ore. 
12 New Market ____ _ _ _- Jefferson, Tenn _ _ ASARCOInc __ ~~ ~~~ - Do. 
13 Immel_________--~- Knox, Tenn_ _ — _ _ ~._.-do ___... 2 ue Do. 
14 Jefferson City ______- Jefferson, Tenn _ _ The New Jersey Zinc Co_ _ _ Do. 
15 Leadville _________-_ Lake, Colo __ __ - ASARCO Inc ______-~- Lead-zinc ore. 
16 Idol _________-_-~- Grainger, Tenn _ _ The New Jersey Zinc Co_ _ _ Zinc ore. 
17 Brushy Creek ____-_-_- Reynolds, Mo a St. Joe Lead Co ________ Lead ore. 
18 Copperhill Plant_ — _ _ _ — Polk, Tenn __ _ _ _ Cities Services Co_______ Copper-zinc ore. 
19 _ Milliken (formerly Ozark) Reynolds, Mo _ _ _ Ozark Lead Co Lead ore. 

20 Viburnum No. 29 ___ __ Washington, Mo_ _ St. Joe Lead Co ________ Do. 
21 Viburnum No. 28 __ —_ _ _ Iron, Mo ____~- a («a Do. 
22 Fletcher. _______—_- Reynolds, Mo _-_-_ ___-do ___________-_ Do. 
23 Shullsburg — —_ _—_ ~~ _ La Fayette, Wis _ _ Eagle-Picher Industries Inc _ Zinc ore. 
24 Lucky Friday_ _ _ ~~~ __- Shoshone, Idaho _ _ Hecla Mining Co _______ Silver ore. 
25 Edwards _._____--- St. Lawrence, N.Y_ St. Joe Zine Co ee eee Zinc ore.
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Table 9.—Primary and redistilled secondary slab zinc produced in the United States? 
_ (Metric tons) - 

| ) «STS 1976 —«1977~=~SC*C«9778 1979 

| " From domestic ores ____________________ 279,376 346,429 322,208 267,350 255,344 
From foreign ores ____._/_____ =~ ____- 118,018 106,125 86,156 139,348 217,137 

Total _________________________ 397,394 452,554 408,364 406,698 472,481 
Redistilled secondary ____________________- 52,513 62,192 45,914 34,774 58,212 

Total (excludes zinc recovered 
by remelting). _......___.____.__ 449,907 514,746 454,278 441,472 525,693 

_. 4£xcludes processed zinc from the General Services Administration (GSA). | 

Table 10.—Distilled and electrolytic zinc, primary and secondary, produced in 
| the United States, by method of reduction 

| (Metric tons) . | 

Method of reduction 1975. +1976 + +1977 ~+~«#«1978~SC«W 

| Electrolytic primary____________________-______ 210,521 288,718 «218,769 ~-281,225 296,320 
Distilled _.._-_-9___-_________-_______________ 186,873 218,841 194,596 175,473 176,162 
Redistilled secondary: oe 

At primary smelters _________.__.______.____. 31,689 34,182. 26,448 =-24,085 += 40,348 
At secondary smelters _...____________________ 20,824 28,060 = -:19,465 ~—s-10,689 ~=—s_- 12,868 

| Metal eee ee a---- 449,907 514,746 454,278. 441,472 525,698 

Table 11.—Distilled and electrolytic zinc, primary and secondary, produced in 
| the United States, by grade . 

(Metric tons) 

: Grade 1975  —«-:1976 1977 1978 1979 

Special High oe ___ 219,655 = 212,487 «151,214 179,812 ~—:178,082 
igh. sd, 18 28,466 38,494 32,830 39,247 

Intermediate_________________ 7,793 9,515 8,332 __ __ 
Prime Western __________2-------_------__ 205,801 264,328 + ©=-256,288 +©=«-1228,830 © 1813,864 

Total. _-_______--_-_-___--_--_--------_ 449,907 514,746 454,278 «= 441,472 525,698 

‘Includes Controlled Lead Grade and Continuous Galvanizing Grade. Bureau of Mines not at liberty to publish | 
separately. 

Table 12.—Production of primary slab zinc in the United States, by State 
, (Metric tons) 

State 1975 1976 1977 1978 1979 

Idaho __________ eee ______ =— 88,7838 = 91,848 = 54,954 = s76,175 +=: 73,848 
Illinois ____________ eee e_______ = 50,201 «61,876 §= 558,899 = «455,277 = «58,815 
Oklahoma _______________________-_________ 31,816 20,328 «= 40,096 + =» 42,414. «= 48,599 
Pennsylvania ___________________---_________ 188,146 198,518 194,596 175,473 176,161 
Tennessee __-____ _— _ _— 1,661 69,449 
Texas__________________ i _-__________. — 98,497 —-80,489' «60,319 +~=--55,698 —_ 51,109 

Total _-.._____________________________. 397,898 452,554 408,364 406,698 472,481
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ee Table 13.—Annual slab zinc capacity of primary zinc plants in the — 
| Se United States | 

- | Oo . Slab zinc capacity 
. - Type of plant - Plant location (metric tons) 

- | 1978 1979 | 

Electrolytic plants: | 
_ Amax Zinc Co., Inc. ____.~. ~~~. Sauget, Ml] _-_______________-__ 76,000 76,000 
ASARCO Incorporated ~oe ee Corpus Christi, Tex eee a ee 98,000 98,000 

~~ The Bunker Hill Co__$____________ Kellogg, Idaho_ __________-__---- 99,000 103,000 
Jersey Miniere Zinc Co _._.________- Clarksville, Tenn __ ~§_-9__________— 82,000 . 82,000 — 
National ZincCc ~~~ ~~~ Bartlesville, Okla ~~ ~~ 2 _____ — §1,000 51,000 

Vertical-retort plants: 
The New Jersey Zinc Co __________~- Palmerton,Pa _~__________~_____ 109,000 109,000 
St. Joe Zinc Co __- 7 5 Monaca, Pa ________~__~__ 201,000 201,000 

Table 14.—Secondary slab zinc plants, by group capacity, in the 
United States 

. (Metric tons) 

. ity? 
Company Plant location __Capacity” 

: . 1978 1979 

Aree Alloys Corp ________SséDetroit, Mich —- 5-5 --_---e 
Belmont Smelting & Refining Works__._._._. Brooklyn, N.Y. ________~------~- 
W. J. Bullock, Inc. -. -§ - - 5 5 ee Fairfield Ala... .__2- 22 
T. L. Diamond & Co., Inc _.....-..._.. Spelter,W.Va —~_~_~~ ~~ -- 
Illinois Smelting & Refining Co ________~_ Chicago, I ~e eee 52,000 51,000 
New England Smelting Works, Inc pee eee West pringfield, Mass eee eee ee 
Pacific Smelting Co _._.._.__-_.-__-- Torrance, Calif... - - 
S-G Metals Industries Inc ___________- Kansas City, Kans __...__.____-~ 

1Includes capacity at Hugo Neu-Proler Co., Terminal Island, Calif., Proler International Corp., Houston, Tex., and | 
Prolerized Schiabo Neu Co., Jersey City, N.J., which did not produce slab zinc in 1978-79.
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Table 15.—Stocks and consumption of new and old zinc scrap _ 
in the United States in 1978 . 

(Metric tons, zinc content) 

Consumption 
Class of consumer and Stocks Receipts SOO Stocks 

type of scra an. 1 ew 
ype P scrap scrap Total Dec. 31 

Smelters and distillers: 
New clippings. _§___/$_§____________ _ 228 1,298 1,414 _- 1,414 112 
Old zinc. Le 924 10,646 — 10,603 10,603 967 
Remelt zinc ~~ ~§ $$» _-§_-_- 363 2,466 _- 2645 2,645 184 
Engravers’ plates_____§_§_§_§__________ 133 907 ee a 972 68 

. Rod and die scrap. ~~ 2 2 5 2 ee 399 2,303 — 2,504 2,504 198 
Diecastings ____9__. ~~ LL 1,141 10,930 — 10,818 10,818 1,253 
Fragmentized diecastings__.___________ _ 271 18,706 _— 16,500 16,500 2,477 
Remelt die-cast slab ________________ 391 11,686 __ . 9,628 9,628 2,449 
Skimmings and ashes _______________ 11,253 35,563 35,172 __ 35,172 11,644 
Sal skimmings ___ 2 7 42 560 - 568 __ 568 34 
Die-cast skimmings. __._§__§_._._9_~9_-______ _ 2,441 5,336 5,185 __ 5,185 . 2,642 
Galvanizers’ dross _____~____________ 23,378 49,668 41,752 __ 41,752 31,294 
Flue dust___~___~_~_ ~~ 521 11,213 10,926 __ 10,926 808 
Chemical residues ______~_~__~________ _- 2,609 2,609 __ 2,609 _- 
Other_____________ __ 843 843 __ 843 __ 

Total. > 5 LL 41,485 164,734 98,419 53,670 152,089 54,130 

Chemical plant, foundries, and , 
other manufacturers: 
Old zine. ~~» 5 5 2 ee eee 10 23 __ 23 23 10 
Rod and die scrap_ ————___._-.___-_-~- 18 102 —_ 112 112 8 
Diecastings _____________________ 24 107 __ 114 114 17 
Skimmings and ashes ______________ 3,239 5,144 5,063 — 5,063 © 3,320 
Sal skimmings ________~ ~~ ___- 1,686 3,842 3,790 _- 3,790 1,738 
Die-cast skimmings. _____..._..___-- 425 363 363 _- 363 425 
Galvanizers dross____§_§__§_§_§__________ —_ 715 690 -— 690 — 25 
Flue dust_______________________ ' 375 5,316 5,307 __ 5,307 | 384 
Chemical residues ___ ~~ ~§~§ ~~~ ~____ 5,187 6,716 8,031 __ 8,031 3,872 

- Other Le 453 5,597 5,596 __ 5,596 454 

Total. _.§$__§__________________ -_ 11,417 27,925 28,840 249 29,089 10,253 
ERE San EERE EEE ee 

All classes of consumers: 
New clippings __ .._____..._-__-. ___ 228 1,298 1,414 __ 1,414 112 
Old zinc. Le 934 10,669 __ 10,626 10,626 977 
Remelt zine _____________________ 363 2,466 _— 2,645 2,645 184 
Engravers’ plates... 2 188 907 __ 972 972 68 
Rod and die scrap________.. ~~ ______ 417 ~— 2,405 __ 2,616 2,616 206 
Diecastings ____§_§________ 1,165 11,037 __ 10,932 10,932 1,270 
Fragmentized diecastings__.__§_§__§_______ 271 18,706 _- 16,500 - 16,500 2,477 
Remelt die-cast slab __ $$$ ___________ 391 11,686 __ 9,628 9,628 2,449 
Skimmings and ashes _______________ 14,492 40,707 40,235 __ 40,235 14,964 
Sal skimmings ~~~ ~~ 1,728 4,402 4,358 __ 4,358 1,772 
Die-cast skimmings._.___§_§_/»§_~§$_~_~§_~_______ 2,866 5,699 5,498 __ 5,498 3,067 
Galvanizers’ dross ____§_§___§_________ 23,378 50,383 42,442 __ 42,442 31,319 
Flue dust___~§ ~~~ 896 16,529 16,233 — 16,233 1,192 
Chemical residues _.~_~9~~_~~________ 5,187 9,325 10,640 — 10,640 3,872 
Other______ 453 6,440 6,439 __ 6,439 454 

Total. ~> 5 5 52,902 192,659 127,259 53,919 181,178 64,383 

1Figures partly revised.
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Table 16.—Stocks and consumption of new and old zinc scrap 
in the United States in 1979 | 

(Metric tons, zinc content) 

Consumption 
Class of consumer and Stocks Receipts New OldSCSCséSttockeg 

t .1 ew 
ype on scrap an scrap scrap Total Dec. 31 

Smelters and distillers: . . 
New clippings______________..____ 112 693 770 770 35 
Old zinc. 5 1,043 10,051 _— 10,571 10,571 523 
Remelt zinc _______.-._____-----__ 184 2,553 1,977 —_ 1,977 760 
Engravers plates —— — ~~ ---------~--~- 69. 722 __ 735 735 56 

Rod and die scrap_____§_§____________ 198 2,823 _- 2,214 2,214 807 
Diecastings _____________________ 1,159 8,485 — 8,339 8,339 1,305 
Fragmentized diecastings_____________ 2,517 21,834 -- 21,932 21,932 2,419 
Remelt die-cast slab _.. -.. - /§___. _____ 2,449 8,339. —_ 9,433 9,433 1,355 

-Skimmings and ashes _______.________ 8,686 36,448 36,255 _- 36,255 8,879 
Sal skimmings _______________~___ 27 740 636 oe 636 131 
Die-cast skimmings._ ___ ___.________-_ 1,853 4,502 5,015 _- 5,015 1,340 
Galvanizers’ dross _______.____~-._ 31,254 46,418 57,224 _- 57,224 20,448 
Flue dust__________________-_--- 3,878 9,526 9,280 —_ 9,280 4,124 

- Chemical residues _____.__________- 295 2,976 2,976 _e 2,976 295 
Other _____§___ > -- 1,168 1,112 _— 1,112 56 

Total. __-§__-_- 53,724 157,278 115,245 53,224 168,469 42,533 
eee 

Chemical plant, foundries, and 
other manufacturers: 
Old zinc... $$$ - - - -_-__-__-___------ 10 24 -- 24 24 10 
Rod and die scrap_________---_----~- 7 121 -— 104 104 24 
Diecastings ____._§________..._____ 17 91 _— 90 90 18 
Skimmings and ashes. ________________ 3,114 6,094 5,906 __ 5,906 3,302 
Sal skimmings ___.~§_.-_-§_-/_________ 1,499 3,668 3,661 _— 3,661 1,506 

- Die-cast skimmings —~___§_§ $$» _____ 182 694 726 -- 726 150 
Galvanizers dross____$___§___________ 25 750° 173 _- 773 2 
Flue dust___§_§_§__-_-___~_____ 565 7,294 6,205 —_ 6,205 1,654 . 
Chemical residues ______-___~.______ 3,872 7,891 7,998 _- 7,998 3,765 
Other_____________ 273 9,569 9,751 — 9,751 91 

Total.__________________ 9,564 36,196 35,020 218 35,238 10,522 

All classes of consumers: Te 
New clippings ____.._-§_______.______ 112 693 770 _- 770 35 
Old zinc___~_~_-$_-_____~-___________ 1,053 10,075 _- 10,595 10,595 533 
Remelt zine _._§_$_§_§____/__/./___~_____ 184 2,553 1,977 __ 1,977 760 
Engravers’ plates___.__/§_/____________ 69 722 _- 735 735 56 
Rod and die scrap. _-§_-§__>§_»§_~_/»__________ 205 2,944 _- 2,318 2,318 831 
Diecastings .___________________ 1,176 8,576 _- 8,429 8,429 1,323 
Fragmentized diecastings_ _______._____ 2,517 21,834 _- 21,932 21,932 2,419 
Remelt die-cast slab ___.-§_-_-_§_________ 2,449 8,339 __ 9,433 9,433 1,355 
Skimmings and ashes _______._______ 11,800 42,542 42,161 _- 42,161 ‘12,181 
‘Salskimmings ___________________ 1,526 4,408 4,297 _- 4,297 1,637 
Die-cast skimmings.________________ 2,035 5,196 5,741 _- 5,741 1,490. 
Galvanizers’ dross ______§$____________ 31,279 47,168 57,997 — 57,997 20,450 
Flue dust_____.~_~§_§__~_§__ 4,443 16,820 15,485 —_ 15,485 5,778 
Chemical residues ___§_§_§ -___/_________ 4,167 10,867 10,974 _- 10,974 4,060 
Other_____~_________ 273 10,737 10,863 _— 10,863 147 

Total_____.~-_-~_~____ 63,288 193,474 150,265 53,442 203,707 53,055 

1Figures partly revised. 

Table 17.—Production of zinc products from zinc-base scrap in the United States 
. (Metric tons) 

es es nn 

Redistilled slab zine _________________~_____ ee 52,513 62,192 45,913 34,774 53,212 | 
Zinc dust __-_________ ~~ ee 32,186 36,715 35,992 33,346 34,141 
Remelt zine ~____~________ Le 115 310 268 94 89 
Remelt die-cast slab ________________ ~~ __ Le 4,381 4,208 3,535 3,775 3,911 
Zinc-die and diecasting alloys. ______§_§________~_____ 4,300 6,395 7,560 6,024 6,328 
Galvanizing stocks ______________~______________ 1,302 2,255 2,088 2,686 2,731 
Secondary zinc in chemical products _________________ 29,906 44,435 55,312 58,649 62,494
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Table 18.—Zinc recovered from scrap - Table 19.—Zinc dust produced in the 
processed in the United States, by kind of . United States scrap and form of recovery : : | 

(Metric tons) Quantity — — 

1978 1979 Year (metric (thou- ‘ere 
. sands) pound 

RIND OF 1975 38,237 $40,294 $0.478 
Nee er Ss? ~~ 150,008 «21978. = 42,055 45,282 "488 

| Copper-base_-_---_-__-__ 182,165 188,565 f@7f--------- Sai AB ANA au 
Magnesium-base--------- 21) 222 ig7g 7 TTT 33,011 32/909 “452 

Total __________-__ 262,083. 288,7996_—_ <= st 

Old scrap: : 
Zinc-base______________ 50,545 52,691 | 
Copper-base __ ~~ ____ 25,458 27,824 . 
Aluminum-base _________ 557 524 
Magnesium-base _________ 228 196 

, Total ~_--~_~_~_______ 76,788 81,235 . 

Grandtotal _____..___ 338,821 370,030 | 

FORM OF RECOVERY 

As metal: . 
By distillation: 

Slab zinc!@___________ 34,774 58,212 
| Zinc dust ___________ 33,346 34,141 

By remelting. __________ 2,780 2,820 

Total _-___________ 70,900 90,173 

In zine-base alloys _______#__ 9,799 10,239 : . | 
In brassand bronze _________ 198,477 206,181 . 
In aluminum-base alloys ______ 557 524 
In magnesium-base alloys _____ 438 418 
In chemical products: 

| Zinc oxide (lead free)_______ 29,516 31,316 
Zincsulfate____________ 10,914 18,318 

_Zinechloride __________— 18,597 12,259 
Miscellaneous___________ 4,623 5,602 

Total _-___________ 267,921 279,857 a 

Grand total _._.______ 388,821 — 370,030 

1Includes zinc content of redistilled slab made from 
remelt die-cast slab. | 

Table 20.—Consumption of zinc in the United States 

(Metric tons) 

1975 1976 1977 1978 1979 

Slab zinc._-___-________________ 839,445 1,028,876 999,505 1,050,585 —«:1,000,606 
Ores (zinc content)! _._________________ 75,053 91,844 86,490 89,959 79,710 
Secondary (zinc content)?________________ 202,986 273,524 281,709 301,266 313,998 

Total._-_________________ 1,117,484 1,894,244 1,867,704 1,441,810 1,894,314 

Includes ore used directly in galvanizing. - 
2Fxcludes redistilled slab and remelt zinc.
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Table 21.—Slab zinc consumption in the United States, by industry use © 

Oo . . ~ (Metric tons) - fo mo, 

~~ Industry and product - 1975 +1976 1977 1978 1979 

Galvanizing: - ee - 
. Sheet and strip____.___.-_-§-§_-__-_____ + 168,550 221,998 236,025 268,687 267,825 
Wire and wire rope _________________ 22,630 24,314 21,459 22,801 23,557 

. Tubes and pipe. 42,801 44,423 42,657 47,379 45,643 
Fittings (for tube and pipe).__-§__________ 5,769 5,851 5,820 6,926 8,231 
Tanks and containers________________ 1,739 3,017 3,057 2,896 ‘4,081 
Structural shapes __________________ 37,408 33,204 26,623 33,264 - 33,875 
Fasteners ___.____________________ 4,015 3,654 3,891 4839  - 4,993 

_ Pole-line hardware __-______________ 4,476 4,289 4,475 4,869 4,839 
Fencing, wire cloth, and netting _________ 18,190 — 19,964 20,371 24,997 21,920 
Other and unspecified uses.____________ 36,328 32,172 32,060 37,356 37,839 

Total __.________________ ee 341,906 392,886 396,438 454,014 452,808 

Brass products: | me! 
Sheet, strip, plate ____..____________ 58,929 82,696 70,168 70,181  . 64,222 
Rod and wire _____________________ 30,314 49,489 39,525 46,284 ' 51,180 
Tube. ee 5,852 6,702 5,542 6,779 —_—- 6,690 
Castings and billets ______.._________ 2,793 3,847 4,076 4427 3,634 
Copper base ingots__________________ 6,008 6,968 7,544 6,581 6,800 
Other copper-base products ____________ 726 1,112 © 1,455 7,236 8,928 

Total $$ 104,622 150,814 128,310 141,488 141,404 

Zinc-base alloy: | OS 
Diecasting alloy _.__...____________ 299,543. 380,753 359,744 345,968 -—- 308,722 
Dies and rod alloy __________________ 135 932 557 544 68 

, Slush and sand casting alloy____________ 8,495 5,711 6,829 7,622 5,266 

Total ______________________ 303,173 387,396 367,130 354,134 314,056 
Rolled zinc ___-____________________ 24,773 27,088 27,406 24,869 22,044 
Zinc oxide______§________ 35,398 35,405 38,514 37,202 35,513 | 

Other uses: . oe : 
Light-metal alloys__________________ 5,291 5,232 5,585 11,030 12,850 
Other!_____ = 24,282 30,055 36,122 - 27,848 21,936 

Total _____________ ee s29,578 35,287 41,707 88,878 34,786 

Grand total _._________________ 839,445 1,028,876 999,505 1,050,585 —-1,000,606 

Includes zinc used in making zinc dust, wet batteries, desilverizing lead, powder, alloys, chemicals, castings, and 
miscellaneous uses not elsewhere mentioned. | 

Table 22.—Slab zinc consumption in the United States in 1978 | | 
by grade and industry use . 

(Metric tons) | 

Special . . 
: High Inter- Brass Prime 

Industry High Grade mediate Special Western Remelt Total 

Galvanizing ___._._______ _- 27,886 — 35,420 9,716 95,811 284,190 991 454,014 
Brass and bronze __________ 55,170 68,319 35 2,545 15,366 53 . 141,488 

.Zinc-base alloys _._:.._._.___ 352,197 1,169 __ __ 160 608 354,134 
Rolled zinc __ ___$__ ~~ __ 12,790 _- 12,079 — —_ __ 24,869 
Zinc oxide _~____§________ 18,273 _- _ __ 18,929 _— 37,202 
Other _____-__- 25,007 4,835 __ __ 9,036 __ 38,878 

Total ______________ | 491,828 —- 109,748 21,830 98,356 327,681 1,652 —1,050,585 
eee Oe eee 

Table 23.—Slab zinc consumption in the United States in 1979, 
by grade and industry use 

(Metric tons) 

eee 
Special : . 

: High Inter- Brass Prime 
Industry High Grade mediate Special Western Remelt — Total 

ee 

Galvanizing ____________-_ 26,566 31,478 10,630 85,403 297,628 1,098 452,803 
Brass and bronze __________ 50,671 70,162 30 1,415 18,302 224 141,404 
Zinc-base alloys __..._._._..__ _ 811,593 871 __ __ 133 1,459 314,056 
Rolled zinc ______________ 10,185 __ 11,859 __ __ __ 22,044 
Zinc oxide ______________ 18,883 144 __ __ 16,486 __ 35,513 
Other _________________ 25,207 5,330 __ 1 4,248 __ 34,786 

Total ______________ | 448,105 =—:108,585 22,519 86,819 336,797 2,781 1,000,606 
I
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Table 24.—Rolled zinc produced and quantity available for consumption 
, in the United States | 

. 1978 1979 

. Value Value 

. Total Average . Total Average 

Metric (thou- per Metric (thou- per | 
sands) pound sands) pound 

Production:? 
- Photoengraving plate ______-—----- WwW WwW WwW WwW WwW Ww 

Strip and foil ______------------ 18,617 $18,467 $0.534 16,374 — $19,598 $0.616 

Total rolled zinc? ______.__------ 23,586 24,709 AT5 21,100 26,944 B19 

Exports ___-_._____-------~------ 2,262 3,414 685 1,824 3,385 842 

Imports ____,-----~------------ 337 305 All 244 267 496 

Available for consumption ______------ 21,803 XX XX 19,545 XX XX 

een cr EE 
eee 

XX Not applicable. |W Withheld to avoid disclosing company proprietary data, included in “Total rolled zinc.” 

1Figures represent net production. In addition, 19,788 tons in 1978 and 18,556 tons in 1979 were rerolled from scrap 

originating in fabricating plants operating in connection with zinc-rolling mills. 

“Includes other plate over 0.375 inch thick, sheet zinc less than 0.375 inch thick, and rod and wire. Bureau of Mines not 

at liberty to publish separately. 

Table 25.—Slab zinc consumption in the United States in 1978, 

by industry and State 

(Metric tons) 

a 
Galva- Brass Die 

State nizers mills! casters” Other* . Total 

I 

Alabama ____________-----~-~---~--~+-- 27,849 WwW _— WwW 29,854 

Arizona ____ __-$ _____~_-~-~----~--+------- W _- _- WwW WwW 

Arkansas _ ... - -§ - / - _ - - - -- ------------- W _ _- Ww WwW 

California. ____.________.__-_------~----- 29,365 2,439 19,758 1,211 52,773 

Colorado __________--~----~-+-------- WwW _- WwW WwW WwW 

Connecticut ___________~--------~--+---- 2,241 27,284 WwW WwW 35,840 

Delaware ___________.-~----~--~------- WwW WwW _- WwW WwW 

Florida ____-________--_~--_----+------- 3,763 _- -_— _— 3,763 

Georgia ________-_-_------------------ W _- Ww -— WwW 

Hawaii ______________-_--------+-+--- W -_- _— _— WwW 

Idaho ____________~__~--~-__-------~-- —_ _- WwW Ww WwW 

Illinois $$ __/ ___--/ __-~---__~---~--+-+--- 58,316 28,871 60,468 6,658 154,313 

Indiana __________________------L-- 65,581 Ww 9,682 WwW 95,469 

Iowa ______.__--~__-_-_-~__-~--~---~--~-~-+- 186 _- WwW Ww 2,056 

Kansas __________~__~-_~-_------~-~---+ WwW w Ww WwW WwW 

Kentucky________-_-_-_---~---~--------- W WwW _- _- 16,312 

Louisiana____$__§__._____~___---------- 2,868 _- WwW Ww 4,701 

Maine. ______________~-__--~----~-+--- WwW _— _— __ WwW 

Maryland__._____---~----------~+---- WwW _- _— WwW 18,836 

Massachusetts____. -__.__-~__--------+--+ WwW W _- WwW 4,893 

Michigan ___. __ _-_-_-----~--~-----~----- 1,778 18,130 63,193 975 84,076 

Minnesota _________-_~----------~---- 7719 _- / — —_ 779 

Mississippi ___ _ _ _ _ _ - __ - -__~----------- 1,608 _- — __ 1,608 

Missouri ______._____-_-~-_------------- 6,354 Ww Ww WwW 10,338 

Nebraska_._ ___ ____.-__-~__------~----~-- 4,314 WwW — WwW 4,870 

New Jersey_________----------------- 1,757 5,055 Ww WwW 13,772 

New York__________.--_--_---~----+---- 16,147 Ww 80,573 Ww 114,857 

NorthCarolina ________---------~------ WwW _- WwW WwW WwW 

Ohio__ ____________-------+--------+-+- 65,491 Ww 48,031 Ww 123,081 

Oklahoma _____________-_-~--~-~-~~--+--- WwW _- _- WwW 4,539 

Oregon ______-_-------------~------- 1,139 WwW WwW W 1,735 

Pennsylvania __._______-~--~----------- 60,657 8,284 Ww Ww 133,774 

RhodeIsland______.____.-~-----~------- W Ww _- Ww Ww 

SouthCarolina _~_._._____.-_------------ WwW _- _— —_ W 

Tennessee ____________~_~-----~------ WwW _- WwW WwW WwW 

Texas _______________~------~------- 18,340 Ww Ww WwW 38,771 

Utah_______________ +--+ WwW WwW — __ Ww 

Virginia. ___._.____----------~--------- WwW W Ww Ww 652 

Washington ________-_-_--_------------- WwW _- _— WwW 2,466 

West Virginia __________-----_--------- W — _— WwW 26,169 

Wisconsin. ____. __________-_---~--------- 808 WwW 5,748 WwW 9,792 

Undistributed _. .___._____-_-----+------- 83,732 51,732 66,073 92,105 58,844 

Total*___§ __-._-_______---_---------- 453,023 141,485 353,526 100,949 1,048,933 

nce 

W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 

1Includes brass mills, brass ingot makers, and brass foundries. 

2Includes producers of zinc-base alloy for diecastings, stamping dies, and rods. 

3Includes slab zinc used in rolled zinc products and in zinc oxide. 
4Excludes remelt zinc.
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Table 26.—Slab zinc consumption in the United States in 1979, 7 
by industry and State 

(Metric tons) 

Galva- Brass Die 3 
State nizers mills' casters? -—-—~Other 

Alabama ______§__ ~~ 26,964 W. — WwW 
Arizona _____§ ~~ 5 WwW _- _- W 
Arkansas ________-_~_~-_--~---~-~~-----~+-~---~-+-~+-- WwW _- WwW W 
California. _____~ ~~ 5 ee 34,591 2,773 16,952 1,105 
Colorado____§_$_. ~~~ 5 eee eee WwW _~ Ww WwW 
Connecticut. __§ $9 ~~ >» eee 2,782 37,538 Ww Ww 
Delaware ___§_§_§_~____ eee W WwW _— W 
Florida _~-_______~__~_ eee 3,726 — _- a 
Georgia _.__§_~ __>_ ee ee WwW _— sf — 
Hawaii ~~ ee Ww -— __ _— 
Idaho _____§_____ ee — — WwW WwW . 
Minois___§_ > ~§ 5 5 Le 61,587 23,724 46,735 | 6,896 
Indiana ______§____§______ ee 59,510 Ww 6,907 Ww 
Towa ______ ee 239 _- WwW WwW 
Kansas _________ eee WwW WwW WwW WwW 
Kentucky ____.________-~.--------~---~-~--~--~-~--~--+ WwW Ww _. —_ 
Louisiana __ __§__/$_____ 7-7 5 ee eee 2,436 _- Ww Ww 
Maine _____§_§_§__ eee ee WwW a —- —_ 

_ Maryland___________--_-~--~---~----~-~-~------- WwW _- _- Ww 
Massachusetts ___.__-__/. __ _~ _-~-__-_-+~_--~-~~-------- WwW WwW a WwW 
Michigan ____§__§___/§________~--~---_~--~--------+- 1,413 15,958 56,881 564 
Minnesota __________.___—~_~__~ ~~ eee 700 —- _- __ 
Mississippi _ _ _______-__-----~--~----~----------- 1,481 _- _— _- 
Missouri. __ __§_-.__-- / ~~ ee 6,880 WwW WwW WwW 
Nebraska ___._§ -______~_____ eee 6,642 Ww Ww Ww 
New Jersey __§_______.___~_-~_~~_-_~-~_-_ +--+ 1,725 4,832 WwW WwW 
New York___ _§_-_-_____~_~__~__ ee 15,838 Ww 74,591 WwW | , 
North Carolina. __§ _-§_-$_-»$_ -» /»__~_ eee WwW — WwW WwW 
Ohio _______ ~~ 66,392 W 39,422 WwW 
Oklahoma_____ ~~~ 2 ee eee Ww _— — Ww 
Oregon __________~__=_~_-~~-~---~-+_--+----+---+- 1,119 WwW W WwW 
Pennsylvania_ ___.____.___._---.~-----~-------~-~- 57,059 49,924 WwW WwW 
Rhode Island ____.__§____/.__~__~_~_- ee WwW Ww -- Ww 
South Carolina. ______$_.___~ _._ ~~. +--+ WwW _- _- __ 
Tennessee___ _- -§ 5 ee Ww —_ WwW WwW 
Texas _._§_§_______ ee 16,445 WwW WwW WwW 
Utah_____§_ eee WwW Ww __ _— 
Virginia, ____../§_-_~__.__~-__---~-~---~----+-+--- Ww W Ww Ww 
Washington. ______.~_____-_-_-~---~--~-~~-+---~--~-~-+ WwW _~ -- WwW 
West Virginia ____.___..____.~~_____-~~_~_~-_-~-~--+-+ WwW _- -- W 
Wisconsin. _______._§___._ ~~ _ eee 843 Ww 5,783 Ww 
Undistributed _____________________~_~____- ++ _ 83,333 48,431 65,327 83,777 

Total*t__§___§_- 5 ee 451,705 141,180 312,598 92,342 

W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
1Includes brass mills, brass ingot makers, and brass foundries. 
2Includes producers of zinc-base alloy for diecastings, stamping dies, and rods. 
3Includes slab zinc used in rolled zinc products and in zinc oxide. 

| *Excludes remelt zinc. 

Table 27.—Production and shipments of zinc pigments and compounds! in the 
United States 

1978 1979 

Shipments . Shipments 

Pigment or Produc- 2 Produce >? 
compound tion = Quantity ___Value” tion’ = Quantity ____ Value" . 

(metric (metric Total Average (metric (metric Total § Average 
tons) tons) (thou- per tons) tons) (thou- per 

sands) ton sands) ton 

Zinc oxide® ____________ 186,797 181,452 $133,703 $668 172,729 179,769 $156,297 $782 
Zinc sulfate____________ 39,122 36,958 11,505 282 46,765 45,770 12,332 244 
Zinc chloride, 50°Baumé* ___ 31,937 24,767 Ww Ww 26,601 20,003 Ww Ww 

W_ Withheld to avoid dislosing company proprietary data. 
1 xcludes leaded zinc oxide and lithopone. 
2Value at plant, exclusive of container. 
3Zinc oxide containing 5% or more lead is classed as leaded zinc oxide. 
“Includes zinc content of zinc ammonium chloride and chromated zinc chloride.
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Table 28.—Zinc content of zinc pigments: and compounds produced by domestic 
manufacturers, by source 

; Co, a - (Metric tons) . + 

| | STB. ~ 1979 
a Zincin pigmentsandcom- _—_—£=‘Totaii ‘Zinc in pigments and com- Total — 

‘Dp: -* pounds produced from-——— zinc in pounds produced from—— zinc in. Pigment or $$ pig-— ——_ pig- © 
a compound oS _ | Secon- ments. Secon- ments 

zinc mate- com- zinc mate- com-. 
rial pounds rial pounds 

Zinc oxide ________ 84,615 35,370 29,516 149,501 74,324 32,567 31,316 138,207 
Zinc sulfate _______ 1,560 __ 10,915 12,475 | 887 __ 13,318  . 14,205 
Zine chloride?__-__-= = tt ie 10,628 - 10,628 oe ae 8,931 8,931 

*Excludes leaded zinc oxide, zinc sulfide, and lithopone.. . 7 | 
Includes zinc content of zinc ammonium chloride and chromated zinc chloride. | | 

os Table 29.—Distribution of zinc oxide shipments, by industry ' 

. a (Metric tons) . . Sk. 

= “Industry _ : 1975 1976 1977 1978. 1979 

| Rubber _____- 87,279 94,954 101,729 97,989 -98,075 
Paints.-§_- 2» 2 ee 9,994 14,242 12,519 13,237 12,503 _ 
Ceramics __________ ~~ 5,715 7,650 7,354 9,245 9,236 — 
Chemicals ___________.2 LL ___s«i5,916 = 80,106 26,327 27,057 27,710 — 
Agriculture._- = 5 25 5 2 1,676 3,158 5,499 4,847 4,397. 
Photocopying _._____-____________ 22,359 21,907 21,352 19,096 16,148 

| Other _-_-_ ee -_-  10,815 7,676 15,322 9,981 16,700 

| ‘Total _______-__--------------_----_ 153,754 179,693 ~—-190,102-—:181,452 179,769 

Table 30.—Distribution of zinc sulfate shipments, by industry = 

(Metric tons) 

oe mo oe | Agriculture Other? | Total 

| a Year ~ Gross Dry Gross Dry —_—Grross Dry 
- weight basis weight basis weight basis 

1975. 7,684 3,247 13,628 5,309 21,312 8,556 
1976__-_-____________ i ________~——si,609 4,832 19,547 9,328 31,156 14,160 
1977____ = 14,085 5,553 19,962 8,840 34,047 14,393 
1978_______ 19,261 7,268 17,697 6,741. 36,958  _—- 14,009 
1979_____ 31,318 11,122 14,452 5,659 45,770 - 16,791 
nn 

‘Includes rayon; Bureau of Mines not at liberty to publish separately. 

Table 31.— Producer stocks of slab zinc in the United States, December 31 

- (Metric tons) - 

ee 
1975 1976 1977 1978 1979 eee 

Primary producers ___._________________________ 66,616 83,963 76,6837 34,570 56,971 
Secondary producers_______ ~~~ ~~ ee 1,129 3,989 7,123 3,358 2,095 

Total _-_-_ ee 67,745 87,952 83,760 37,928 59,066 en 

"Revised. |
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Table 32.—-Consumer stocks of slab zinc at plants, December 31, by grade 
(Metric tons) 

Special . | . 
: High Inter- Brass Prime 

Year High Grade mediate Special Western Remelt Total 

1977" Woe 30,165 7,606 3,159 9,102 36,404 41 86,477 
1978 __. 5 -- Le 36,599 9,754 2,871 6,063 43,855 183 99,325 
1979 __ LL 34,913 9,714 2,806 3,886 41,946 69 93,334 

Table 33.—Average monthly U.S., LME,! and European Producers’ prices for _ OO 
Prime Western zinc and equivalent 

| (Metallic zinc, cents per pound) | 

1978 1979 
Month United LME European United LME European 

States . cash producer States cash producer 

January ______ ee 30.50 23.47 27.22 34.57 32.64 33.32 
February ____. ~~. Le 30.06 21.62 25.33. 35.62 35.92 35.58 
March. __ > 5 ~~ - 5 ee 29.00 23.01 24.95 37.24 36.00 36.29 
April ae ee ee 29.00 25.12: 24.95 38.99 35.74 36.29 . 

ay LL 29.00 25.43 24.95 39.39 35.28 36.57 
June. ~§ 29.01 26.17 24.95 39.39 34.13 38.33 
July Le 29.80 26.45 24.95 39.40 32.69 37.35 
August ___ ~~~ 31.16 28.01 26.77 36.90 30.12 35.38 
September ___-_______1 ~~ LL 32.37 28.73 | 28.92 35.80 32.79 35.38 : 
October ___ ~~ ~~ 2 Le 32.83 32.31 31.30 ° 36.21 32.00 35.38 
November ______~_ ~~ 34.43 31.15 32.66 36.82 31.76 35.38 . 
December ________________ ae 34.50 31.14 32.66 37.23 33.98 35.38 

Average for year __________.______- 30.97 26.88 27.47 37.30 33.59 35.89 

1London Metal Exchange. 

Source: Metals Week. 

Table 34.—U.S. exports of zinc and zinc alloys, by country 

1977 1978 1979 

Destination Quantity Value Quantity Value Quantity Value . 
(metric (thou- (metric (thou- (metric (thou- 
tons) sands) tons) sands) tons) sands) 

Unwrought zinc and zinc alloys: | 
Argentina ____~___~_ ~~ __ 18 $34 8 $34 42 $77 
Australia _~.___~____ ~~ _ _- -— — 18 81 5 25 
Bahrain ~~ ~~~ ~~ ~~ 40 82 _— -- _- -- 
Belgium-Luxembourg __.___._._____ __ __ 5 11 3 16 
Canada___§_§_______-~__~________ 415 458 333 409 98 277 . 
Chile ___§_-________-~___~_~______ 13 18 39 27 29 47 
Colombia_ ___._.____._-~_-----_- 1. 1 5 10 2 4 
Dominican Republic ________._.____- 4 13 1 2 90 76 
Ecuador __________------~--~--~- in 3 64 61 ot se 
Egypt________ -- -- 

France ___§___~_ > 5 ee (2) 1 (4) 4 _- _- 
Germany, Federal Republic of ____.___-— 4 12 9 6 14 23 
Guatemala_______9_§_~§_______ 125 121 () 2 1 3 
Honduras ____~__§_§_§_-__ _- -- 1 8 _- a 
India ___ ~§ ~§- 5 LL _- -- 350 255 _- _- 
Indonesia ____.~___§ ~~ -- _- _- -- _- -- 
Tran. ~~ LL _— — 59 59 _- -- 
Israel __ 5 2 Le 8 17 1 2 20 36 
Italy _-_-_ ~~~ 4 3 1 9 2 2 
Japan. ___ = 24 20 35 84 9 22 
Korea, Republic of ____._.________- __ __ (4) 1 (4) 5 
Liberia ___$____~_~_______o_i_____ _- __ 2 4 2 5 
Mexico ______~__~___~___ 93 50 215 127 98 242 
Netherlands. ___§.~_§______________ 2 6 2 1 19 25 
Netherlands Antilles ______________ -- _— 1 4 -- 2 
New Zealand ____________--____- _- __ 1 5 () 2 
Nicaragua ______._~____~_-_____-_ 1 2 2 2 _- -- 
Nigeria.______________________ __ __ 5 12 2 3 
Philippines ____~_-~~-_-~_--~--~-- 11 11 7 14 7 9 
Saudi Arabia _..___~§_-_____-_____~ 1 2 26 31 60 100 
Singapore ________.____-~~_-__- -- -- -- -- -- _- 

See footnotes at end of table.
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Table 34.—U.S. exports of zinc and zinc alloys, by country —Continued 

, 
. . . Nene ee eeeeee rere reece er a ae . 

1977 1978 1979 

Destination Quantity § Value Quantity Value Quantity Value 
(metric (thou- (metric (thou- - (metric (thou- 
tons) . sands) tons) sands) tons) sands) 

Unwrought zinc and zinc alloys: —Continued 

South Africa, Republic of _._._.________ __ __ 18 $95 31 $47 
Switzerland ___$_-_-_~-~~____________ _e —_ 9 21 3 7 
Taiwan___$_§_~__~__~_______ 48 $.52 8 10 11 - 41 
United Arab Emirates____._§________ () 1 __ _— 3 4 
United Kingdom _~__~.~_~_§__ 4 8 5 18 9 115 
Venezuela. ~~~ 2 29 40 24 104 31 43 
Other___~_.~-__~__ ~~ 165 228 23 50 26 66 

Total _-_______________ 1,114 1,279 1,277 1,563 645 1,385 

Wrought zinc and zinc alloys: 
Afghanistan. _.~-~_~9__~§__ 19 28 10 14 _. _- 
Algeria. ~~~ =~ _— _- 13 26 _- _- 
Argentina ____.~-~ ~~~ __ 16 27 65 106 86 +142 
Australia _~-_~~ ~~~ 85 170 12 33 9 12 
Austria__.- 2 5 __ __ 10 24 19 46 
Belgium-Luxembourg ______§_._______ 2,057 1,191 q 15 110 64 
Bermuda_____§_~§_~__~~ 1 1 12 11 _- _- 
Canada____ ~~~ ~ 3,338 2,780 1,453 1,641 897 1,601 

Chile -. 2 5 ee ee LLL 34 56 60 113 13 18 
Colombia_ $$ _-§_§ ~~~ 47 70 48 69 33 55 
Denmark. __§ ___§_~§_____~___ 24 83 2° 2 3 6 
Dominican Republic ______.§.$_§_______ 1 1 4 5 70 106 
Ecuador _____~§ _-§_-_- »§ 53 105 61 157 552 522 

: Eeypt — —— ~~ ----~------+------ 42 61 15 22 22 33 
Ej Salvador ___§_§~§_-_~_§_§___________ 33 26 8 14 _- _— 
France ___ ~~~ ~~} LL 5 13 4 5 9 19 
Germany, Federal Republic of ____ _____ -- —_ 12 31 __ _- 
Greece ____§ $$ 16 23 14 22 8 12 
Guatemala____§_§_§____~____ 13 17 15. 30 5 9 
Guyana____________ ~~ 6 15 12 34 4 9 
Hong Kong _____~_______-_ 34 50 135 194 33 49 
India __-_ ~~~ 9 12 24 37 28 45 

. Israel 5 5 5 ee Le 57 77 69 108 54 90 
Italy _-_--__-____ 34 56 82 201 90 173 
Japan________~__ ~~~ 17 72 3 8 18 38 

; Kuwait $$$ ~~~ LL — _- 5 33 1 2 
Lebanon ___ ~~~ 24 38 30 48 15 25 
Malaysia_____~§_______~_~_________ —_ eH 15 19 50 84 
Mexico__._-§_-_ ~~ 102 184 ' 104 195 164 376 
Netherlands_____§__~_______§_____ 4 23 7 4 —_ a 
New Zealand ___________________ 63 84 31 41 18 28 
Pakistan -. $$$ ~~~ 21 32 15 23 14 24 
Panama _______~§__~ 22 AT 2 3 3 7 
Peru ____-_ 5 Le 32 54 16 27 62. 136 
Philippines __________~_~_________ 43 89 69 105 61 105 
Portugal _. ~~ ~__. 5 9 35 65 38 67 
Saudi Arabia ___________________ 7 12 48 62 33 59 
Singapore _____________________ 7 17 9 18 38 31 
South Africa, Republic of... ~~~ __~__ 96 154 76 125 100 170 . 
Spain ~~ ~~ Le 2 4 25 42 69 115 
SriLanka __~_~_§___ = 21 33 15 22 38 65 
Sweden___ =~ 5 = 5 25 33 1 3 4 9 
Switzerland _____________~_______ 26 41 __ __ — _- 
Syria ___-_______~__~--__u__ 37 61 16 26 10 18 
Taiwan___§_~§__~_ 53 76 69 111 241 336 
Thailand. _~_~$_$_§_~_~§_§ ~~ __ _— 25 36 12 17 
Turkey -______~__ ~~ 32 30 21 30 7 12 
United Arab Emirates____§___~§_______ 5 8 _— _— _- _- 
United Kingdom _____§____________ 299 311 156 277 79 187 
Uruguay___§_~§_~__~__ 6 7 6 17 27 49 
Venezuela___§__________________ 157 235. 100 136 49 80 
Other_______~___ 80 227 76 115 89 173 ee EN 

Total __-_-__________ Le 7,110 6,693 3,122 4,505 3,285 5,224 
eee 

1Less than 1/2 unit.
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Table 36.—U.S. exports of zinc ore and concentrates, by country 
.. (ine content) . a 

1978 1979 

Destination — Quantity Value Quantity Value 
(metric (thousands). (metric (thousands). 

Belgium-Luxembourg _________________ 7,579 $2,986, 10,935 $3,595 Brazil _-.-.-_-_.._-_________ 13 5 _— —_— Canada _______ = 254 111 1,574 1,275 Chile._-__- ~~ 20 17 755 367 Germany, Federal Republicof _.___________ 6 1 _— _— Nigeria ___.__.__________. — me __ 3 6 Philippines____.§_ === - I 1 — Ce Saudi Arabia__.___________ 1 1 33; 22 Sweden ____-___-_-__-__ 2 5 __ __ Taiwan ~-- 2 77 86 75 33° Trinidadand Tobago______________ 4 3 _. yl. United Kingdom ___________ 3,016 1,230 6,716 2,011 Venezuela ___-._____________ _— _— 4 : 8 > ee” 

| Table 37.—U.S. general imports of zinc, by country 

; 1977 1978 1979 
Country Quantity Value — Quantity Value Quantity Value (metric (thou- (metric (thou- (metric (thou- . oO tons) sands) tons) sands) tons) © sands) 

a . 
ORES AND CONCENTRATES . 

(zinc content) 
Argentina ____.___________ -~ — _- a 3 $3 Australia... == = 3,940 $968 1,851 $617 . 708 94 Bolivia _._-_-~__________ 4,528 673 397 72 11,935 5,157 Canada_____________ 53,141 21,064 143,318 50,408 143,957 57,938 Chile _-._-_-_-___~___ 10,690 3,750 5,933 3,347 |. 1,240 . 688 Colombia______§________ 16 2 10 1 16 2 Costa Rica T72 553 _- —— _— __ Germany, Federal Republic of ___ _ 737 302 6,535 2,564 7,802 4,101 Greenland__._________ a _— _— _- __ __ Honduras __________.__ 15,757 8,275 13,141 4,888 13,383 5,112 Japan____-.- 2 _- _— 101 39 _- _- Mexico______________ 3,891. 615 2,613 813 16,207 5,007 Nicaragua_______________ 2,768 1,907 4,046 1,681 4 3 Peru __________ 938 141 10,058 2,885 29,697 14,419 Thailand___-_-__ == 14,232 1,303 _- ae __ __ eee =e 

Total _-_____=_ 111,410 39,553 188,003 67,315 224,952 92,519 HOLY 

BLOCKS, PIGS, OR SLABS 
Algeria__-_-__~§_9_________ 1,159 557 2,547 1,518 5,317 4,250 Australia.__-_~_§_§_~ = = 26,546 19,612 34,785 21,992 33,721 25,634 Belgium-Luxembourg _________ _ 38,983 24,686 19,215 10,595 11,228 8,153 Canada aoe ee L 217,321 - 160,224 261,842 172,412 259,543 197,270 China: 

Mainland __________ 1,006 615 801 384 208 90 Taiwan -__________ -- __ __ __ 104 16 Finland..--__-_~___§_ 29,637 21,245 32,964 21,535 26,410 21,361 France _-__-_-________ 15,810 11,021 22,824 13,875 13,445 10,608 Germany, Federal Republic of __ _ _ 37,695 25,886 36,955 22,058 19,110 14,813 Greece ______________ | _— a 244 144 — __ Italy__-_-_§_~_~_~______ 19,597 13,844 11,149 6,303 5,492 3,880 Japan_____________ 13,021 9,769 8,605 6,290. 10,118 7,971 Korea, Republicof ___________ _— __ 4,000 2,402 2,300 1,721 Mexico ____-_- ~______ 27,198 18,826 51,471 30,433 39,332 28,873 Morocco _____ _— _ 2,080 1,002 __ _- Netherlands_____~§_~§_____ 5,828 3,737 10,097 5,673 3,180 2,314 Norway__________________ —- _- —- _- _- _— Peru _--_-__ 17,132 11,740 10,245 6,002 7,394 5,488 Poland -____________ 3,575 1,991 5,670 2,828 100 75 South Africa, Republic of ______ _ 5,339 3,811 8,112 4,872 __ a Spain..--_____ 25,709 16,821 60,225 33,931 66,738 43,703 Switzerland__-________ | _- —- — — — — Tanzania_____________ _- _- 1,001 595 1,200 848 Hong Kong _______________ _- —_ _- __ 105 79 United Kingdom ____________ 1,490 981 997 565 2,383 1,315 Yugoslavia___________ 3,242 2,101 3,777 2,082 __ — Zaire _-§-_ = 32,893 23,910 25,630 14,682 14,880 11,812 Zambia____§_-§________ 525 359 2,604 1,261 4,904 2,277 — eee EE 
Total ~_-________ 523,206 371,736 617,840 383,434 527,212 392,551 —_-—— eee See
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Table 38.—U.S. imports for consumption of zinc, by country 

1977 ) 1978 | 1979 , 
Country Quantity . Value Quantity Value Quantity Value 

(metric (thou- (metric (thou- (metric (thou- 
tons) sands) tons) sands) tons) sands) 

ORES AND CONCENTRATES | . 

(zinc content) , | . 

Argentina ________~____-__ . _— ne —- _- 3 $3. 
Australia. 2 2 2 3,318. $896 1,346 $489 50 7 
Bolivia _________ 2 ~~ Le 4,528 673 397 12 11,935 5,157 
Canada_______________ 54,804 21,621 66,551 21,744. 9,912 3,277 : 
Chile _- ~~ 10,690 3,751 5,933 3,347 1,240 683 
Colombia_________________ 16 2 10 1 16 2 
Germany, Federal Republic of _ _ _ _ 137 302 6,535 2,564 7,802 4,101 
Greenland ________________ _- — __ — _— __ 
Honduras ________________ 15,757 8,275 13,141 4,888 13,383 5,112 
Japan _- __ 101 39 __ — 
Mexico ___. ~~~ _~§___ 3,400 526 959. 535 13,457 4,340 . 
Nicaragua __ ~~ _~§____~_______ 857 407 2,727 1,066 4 3 

~ Peru ~~ ~~ 938 141 8,615 2,425 29,697 14,419 
Thailand________________- 14,232 1,303 __ __ — __ 

Total _________________ 109,277 37,897 106,315 37,170 87,499 37,104 

BLOCKS, PIGS, OR SLABS | 
Algeria. __§_-______________ 881 407 2,547. 1,518 4,276 3,415 
Angola ______________ __ _— — -- 989 793 
Australia. 22 2 26,546 19,612 34,785 21,992 33,721 25,634 
Belgium-Luxembourg _________ 37,482 23,986 19,165 10,565 12,327 9,061 
Can ada____._—_________ 217,321 160,224 261,841 172,411 259,543 197,270 

ina: 
Mainland ______________ 829 536 801 384 236 938 
Taiwan ~~~ __ __ __ _- 104 16 

Finland. /§ /§ 5» 29,537 © 21,115 32,964 21,535 25,160 20,298 
France _______~_§__~_______ 16,981 11,999 22,477 8,238 13,792 10,873 
Germany, Federal Republic of _ _ _ _ 37,695 25,886 36,955 22,058 19,110 © 14,813 
Ghana __ 2 __ _— _ __ 1,003 589 
Greece _____ LL __ — 244 144 __ __ 
Italy___-§_-§ ~~ Le 16,597 11,909 14,148 13,610 5,492 3,880 
Japan______ _— oe 4,990 3,547 10,118 7,971 
Korea, Republic of ___________ — _—_- 4,000 - 2,402 — 2,300 1,721 
Mexico _____~_____________ 29,022 20,418 48,712 28,865 36,833 27,385 
Morocco __ — _— 2,080 ~ 1,002 oe __ 
Netherlands______~_~________ 4,451 2,808 11,098 6,357 © 3,180 2,314 
Norway... $$$ ~~ _- __ _- __ _-- _— 
Peru ~~ 18,931 13,020 10,245 6,002 7,394 5,488 
Poland ____________ ~~ ____ 3,575 1,991 5,670 2,828 100 75 
Romania ______~_~§_§_~_ __ — _— __ __ — 
- South Africa, Republic of _______ 5,339 3,811 8,112 4,872 __ _. 
Spain ____ ~~ 21,309 14,416 64,626 36,336 66,738 43,703 
Switzerland _______________ _— __ oe _- 1 1 
Tanzania________§_________ _— —_ 1,001 595 1,200 848 
United Kingdom ____________ 1,490 981 997 565 2,383 1,315 
Yugoslavia... ~§~§$ $$$ _§_-___ 2,918 1,923 3,777 2,082 __ — 
Zaire __-_~_ 32,192 23,733 28,630 16,913 14,829 11,767 
Zambia______— ~~~ __ 525 359 2,605 1,261 3,301 1,276 

Total _.-_-_________ 503,621 359,134 622,470 386,082 524,130 390,599 

Table 39.—U.S. imports for consumption of zinc, by class 

Ore Blocks, pigs, Sheets, plates, strips Waste and 
(zinc content) slabs! other forms scrap 

Quantity Value Quantity Value Quantity Value Quantity Value 
_ (metric (thou- (metric (thou- (metric (thou- (metric (thou- 

tons) sands) tons) sands) tons) sands) tons) sands) 

1977_ 109,277 $37,897 503,621 $359,134 186 $211 9,188 $2,175 
1978__§ 106,315 37,170 622,470 386,082 337 305 3,310 1,250 
1979___ 87,499 37,104 524,130 390,599 244 267 3,259 1,530 

Dross and skimmings Zinc fume Dust,powder, 
(zinc content) (zinc content) flakes Total 

Quantity Value Quantity Value Quantity Value value? 
(metric (thou- (metric (thou- (metric (thou- (thousands) 
tons) sands) tons) sands) tons) sands) 

1977_________ 11,739 $5,204 233 $516 6,702 $6,277 $411,414 
1978_________ 1,436 2,104 60 10 8,978 7,455 434,376 
1979___ = 4,454 1,735 28 2 3,586 3,440 434,677 

1Unwrought alloys of zinc were imported as follows: 1971, 321 metric tons ($211,624); 1978, 23 metric tons ($13,319); and 
1979, 78 metric tons ($72,725). 

In addition, manufactures of zinc were imported as follows: 1977, $261,554; 1978, $461,880; 1979, $213,699.
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| Table 40.—U.S. imports for consumption of zinc pigments and compounds 

| 1978 1979 

Kind . Quantity Value Quantity Value 
- (metric (thou- (metric (thou- 

- tons) sands) tons) . sands) 

Zinc oxide___._______-------------~----------- 24,392 $16,956 26,912 $21,415 
Zinc sulfide_____________------------------------ 846 723 741 680 
Lithopone = ----------- 7-2-7277 129 67 168 91 

Zine chloride ___ _________-_1_-~------~----------- 1,440 891 1,201 788 

Zinc sulfate___________------------------------ 5,716 1,992 6,849 .26,370 

Zinc cyanide __ ._____---------------~----------- 39 625 41 68 

| _ Zinc hydrosulfite ________----------------------- 300 209 | 336 266 
Zinc compounds, n.s.p.f______---~—--~--------------- 107 785 823 939 

Total.____________------------------------- 33,569 22,248 37,071 50,617 

em 

Ce
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Table 41.—Zinc: World mine production (content of ore), by country... 

(Thousand metric tons) 

a 
Continent and country 1976 . 1977 1978” _ 1979* 

North America: . 
Canada? ________________----_-~~ +--+ ™982.1 1,070.5 1,066.9 21,148.5 
Guatemala__________.___--~-a----------+-- T5 1.0 1.0 110 
Honduras___—.-----_-------~-------------- 24.8 26.5 24.3 22.0 
Mexico?__...§. _-. _-_______-~~-----~----~---+-+-+- 259.2 265.5 244.9 240 

Nicaragua __._____._---.~--~--~-----------+--+ 14.3 10.1 3.6 _- 

United States! -_-____.___ ~~~ ++ 439.5 407.9 302.7 2267.8 

South America: | 
Argentina _.__..-_-___-------+----~--------- T40.6 39.2 36.9 38.0 
Bolivia _.__.~ ~..-___.-~_~-~-~-~---~--~~----+ 48.5 61.4 | 53.9 251.6 
Brazil _.§_-_§ __-_._-_ 2 ee 69.6 81.2 81.6 80.0 

Chile?____-_________ eee 5.0 3.9 1.8 1.9 

Colombia ____.___________L_--------------- Jl -- _~— _— 

Ecuador... ~~. ___---.--~--~----+--~----~- Al 2.0 1.2 2.0 

Peru! _________------------------------- 421.3 405.4 . 457.5 490.0 

Europe: . 
Austria ___.______.-_---_----~---~-~+~+-+-+------- 17.6 19.7 22.5 20.0 

Bulgaria®__________-_---__----~----------- 85.5 87.0 88.0 89.0 
Czechoslovakia _.._.__---~--~~----~--------- 9.3 9.4 8.8 9.1 
Finland... ___------~--~~-~-+-~~---------- 61.1 62.9 52.9 | 254.6 
France __.____--_-—-~----~-----~+~-~~--~-~----- 34.7 41.8 39.9 235.9. 

Germany, Federal Republic of*_ _____.._----------- 111.2 111.4 97.4 296.9 
Greece _______-___~---~-----~-----~-------- 26.5 18.0 25.6 225.7 
Greenland ____.____-_--~~~~-~~------~~--~----~+- §1.0 76.6 82.4 287.3 
Hungary _____..--------~----~------------- ~ 2.2 2.8 2.6 2.5 
Treland _._-__-~_----~~.j----~--+-~-+--~--~------ 62.8 116.3 176.0 2212.3. 
Italy_____.__-------------~-~~------~-+------ 86.4 79.3 73.8 265.5 

_ Norway______-__.-_-----------+-------+--- 29.1 31.3 28.9 29.0 
Poland _________._--~---~-~-~~~--~-+-------- 180.0 188.0 194.0 190.0 
Romania ____-___.~-~__~_~----~---~~---~------ F €67.0 F 62.0 60.0 60.0 - 

Spain __.__.---------~~-~----~------------ 83.7 98.3 143.5 2136.3 
Sweden ______.--__-_-~.~-~---~----~---+----- 128.3 140.2 162.8 2164.4 

U.SS.R.! ®t eee 720.0 735.0 | 770.0 770.0 

United Kingdom ____.___-___-----~----~------ 4.8 17 2.7 __ 
Yugoslavia... -____-----~—---~-~--~--------- 106.6 112.4 97.4 2112.4 

Africa: 
Algeria ___________________------------ 69 2.7 48 6.0 
Congo (Brazzaville) _______--_.----+----------- 5.38 5.3 4.8 5.0 
Morocco__.._ __ _/ _---------~--------~--~----- 17.7 7.8 4.3 12.0 
Nigeria _____.___-_-_----~-~---~----~-------- A -- _— — 

South Africa, Republic of _.._..._---------~---~+-- 82.6 16.8 7118 55.0 

South West Africa®_________._-_.-_-----------~- 45.5 42.2 40.3 56.8 

Tunisia ___9_~§ 2 7.3 Tl TA 1.4 

Zaire _____ ~~ ee 67.8 73.0 73.7 68.0» 

Zambia! _______§_ _-_______--------------+- 48.8 45.0 45.0 45.0 
Asia: : . 

Burma ________________------------------ 2.2 18 ‘2.6 3.0 
China, Mainland’ © ____________-.---------+-+- 100.0 100.0 120.0 120.0 

rus eee . . __ _- 
. ihe eee ee ee ee 27.4 32.5 39.3 39.0 

Tran ~~ ee ee 72.0 61.5 ©45.0 40.0 

Japan? ___.___-____.__-----+-~-~-+---------- 260.0 275.7 275.1 2243.3 

Korea, North? © _.__._____----.------------- 150.0 150.0 140.0 140.0 
Korea, Republic of _..._____.-------------+-+-+- 59.1 68.4 66.4 262.4 
Philippines_ ___.________-------------------- 116 12.4 9.3 29.7 
Thailand? ______________--___~-~-~------- (4) 3 _- _- 
Turkey®____._________---------------~----- 42.8 67.1 40.7 46.0 
Vietnam®______________--- « ----e 10.0 10.0 8.0 6.0 

Oceania: 
Australia __._._.-.-------+--------------- T468.6 491.6 473.3 530.0 

Total_______.____-------------~-~------ ¥5,690.3 5,906.1 5,877.8 5,977.8 
an UCR CO 

1Recoverable content of concentrates. 
2Reported figure. 
3Content of zinc concentrates; additional quantities of zinc may be contained in lead concentrates produced, but 

information is inadequate to make reliable estimates of such production. 
than unit.
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: _ ‘Table 42.—Zinc: World smelter production by country’ - 

(Thousand metric tons) 

. ~ Country — Os ~ 1976: — 19TT 1978” 1979° 

| North America: - | | . 
Canada, primary ____.§___§/§_-§_/§ ~~ ~~ ee 472.3 494.9 495.4 2580.4 
Mexico, primary______.~~_~___-_____--_________ "175.2 174.4 173.1 160.0 

United States: _ pee, | oo 
Primary __________--~------~--_---_---- 452.5 408.4 406.7, 2472.5 
Secondary ____.-----_-_-----+------_---- 62.2 45.9 34.8" 253.2 

1 5147-4548 441.5 7525.7 
South America: 

Argentina, primary_____-_..~------+---------. | 35.2 29.0 23.9 87.0 

: Brasil _ ee 432 475 | 570 7 65.0 
_ Secondary ___________-_---__-___________ 7.0 95 120 14.0 

| Total... 50.2 57.0 69.0 79.0 
Peru, primary __________-_______----~-~_---__ 54.7 66.9 68.4 69.0 

Europe: .__ oS . os ne 
Austria, primary and secondary — __—__--~~~----~-~_- 16.5. ~ 16.7 21.7 23.0 

Belgium: . ee a See - 
Primary __ ee 7284.7 247.6 233.9 «255.4 

_ Secondary -_-__________- TB 10.6 66 5.0 

Total. ee 241.2 © 2582 2405 7260.4 
Bulgaria, primary and secondary —_________________ 925 ~~ 90.0 “910 | 92.0 

Finland, primary ____--~+-~----~------------- 110.6 138.0 132.9 21471 

Primary®__§_§_ 2 2 218.3 § 223.3 216.2 — 229.0 
Secondary® _-_-_-_- 15.0 15.0 15.0° 20.0 

| Total. ee 233.3 238.8 231.2 2249.0 
German Democratic Republic, . . : 

- ' primary and secondary _________~9 ~~ _~§~9_§______ 15.0 15.5 16.0 16.0 

Germany, Federal Republic of: | oo my | | 
Primary _______________-_-_____-______- 2834 335.1 288.7 2333.6 
Secondary - _-____----------------------- 21.4 19.7 18.1 221.9 

Total. _-_____________-___ 304.8 3548 — 3068 7855.5 
Greece, secondary. ___§__§____~ ~~ ~~ eG) | (7) __ __ 
Hungary, secondary ________________.._______ 4 6 ©6 - 6 
Italy, primary and secondary.._______=___-_-_______ 191.2 169.4 177.6 2202.8 
Netherlands, primary and secondary ________.______ 140.8 109.4 135.3 2154.0 
Norway, primary ____§_§________ = 64.4 69.8 71.6 277.5 
Poland, primary and secondary _______._-___-_~-_- 237.0 228.0 222.0 217.0 
Romania, primary and secondary ________________- - 358.4 51.9 49.8 48.5 
Spain, primary ____-___________-_-___---_-- T1611 - 156.6 ~—-: 163.8 2179.7 

Baar | 735.0 770.0 770.0 i ~-- ee ee 720.0 . . . 
Secondary ___________________ 80.0 80.0 80.0 80.0 

Total____________ LL 800.0 815.0 850.0 850.0 
United Kingdom, primary and secondary ____________ 41.6 81.5 73.6 276.7 

Yugoslavia: 
Primary ________________ 86.5 89.2 82.2 87.9 
Secondary _______________ ee 9.0 9.6 “10.0 11.0 

Total___-________~____ Lee 95.5 98.8 92.2 298.9 
Africa: ; 

Algeria, primary ____________ ~~ ~~ ™20.0 20.0 25.7 17.0 
South Africa, Republic of, primary* __ ________~_____ 66.2 76.0 79.1 80.0 

Zaire, primary_____—-_-_.-___-------------- 61.7 51.0 43.5 243.7 
ge Primary ~~ ee 36.3 40.1 41.6 40.0 

ia: 
China, Mainland, primary and secondary ____________ T100.0 F100.0 120.0 120.0 
India, primary_________________------------ 26.8 36.0 59.4 265.9 

Japan: 
rimary _________~_______________~__ 742.0 178.4 767.9 2789.4 
Secondary______________________ 34.0 26.6 24.8 25.0 

Total___________________ ee 776.0 805.0 792.7 814.4 
Korea, North, primary* _______________________ 135.0 135.0 180.0 130.0 
Korea, Republic of, primary. ___________________ 27.5 32.8 59.0 83.0 

Thailand, primary ____________~______________ ) (3) (°) —_ 

See footnotes at end of table.
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Table 42.—Zinc: World smelter production by country: —Continued 

| . (Thousand metric tons) | . | ; 

oe Country . 1976 . 1977. ~ 1978P 1979° : 
en 

Asia: —Continued . ; — a 

Turkey, primary ____________-_____---------- 2.3 20.9 20.0 24.0 
Vietnam, primary® ______________-_----------- ™9.0 9.0 7.2 | 5.4 

Oceania: Australia: . ” 
Primary __..___- ---_.---------------+--+- 242.6 249.7 290.1 2305.4 

- Secondary® _._______._-_-_-_-_----------- 6.6 6.7 4.7 4.7 

- Total. -_-_ Le +--+ ++ 249.2 256.4 — 294.8 © 310.1 

Grand total._______________------_--- 5,611.9 5,751.2 5,820.4 6,233.3 
Of which: - 

Primary ______._-___--~------~--~--- 4,481.5 4,664.6 - 4,706.8 5,047.9 
- Secondary. __—._.---------~--~---~+-~--- 242.4 224.2 206.6 235.4 

Undifferentiated_ ________.___-------- 888.0 862.4 907.0 | 950.0 

*Estimate. Preliminary. ‘Revised. . | 

. 1Table combines data provided in table 39 and 40 of the 1977 edition of this chapter. Wherever possible, detailed 
information on raw material source of output (primary — directly from ores, and secondary — from scrap) has been 
provided. In cases where raw material source is unreported and insufficient data are available to estimate the 
distribution of the total, that total has been left undistributed (primary and secondary). To the extent possible, this table 
reflects metal production at the first measurable stage of metal output. . 

2Reported figure. Do, / : 
3Less than 50 metric tons. . 
4May include small quantities of secondary. | ee oo
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irconium and Hafnium 

By Langtry E. Lynd! 

Zircon production by domestic’ mining nuclear reactors, flashbulbs, refractory al- 
companies decreased 18% in 1978 and 5% loys, and cutting-tool alloys. 
in 1979, mainly because of mine shutdowns Legislation and Government  Pro- 

by Titanium Enterprises in 1978, and by grams.— There were no stockpile goals for 
Humphreys Mining Co. in 1979. Zircon zirconium and hafnium materials. The U.S. | 
exports decreased and imports increased in Department of Energy (DOE) had an inven- 
1978-1979, with domestic consumption up tory as of December 31, 1979, of approxi- 
slightly over the 2-year period. Production mately 319 tons of zirconium sponge, 829 
and shipments of zirconium mill products tons of zirconium ingots and shapes, 4 tons 
fell 10% in 1978 and 15% in 1979 because of of zirconium scrap, 31 tons of hafnium 

slow demand for nuclear powerplant con- crystal bar, 8 tons of hafnium ingots and 
struction. Demand for hafnium strengthen- shapes, 5 tons of hafnium oxide, and 1 ton of 

ed, partly because of the increased use of hafnium scrap. . | 
hafnium-columbium carbide in cutting-tool The Department of Environmental Quali- 
alloys. — ty (DEQ) of the State of Oregon stated that 

Zircon continued to be in oversupply, Teledyne Wah Chang Albany (TWCA) has 
despite a reduction of inventories in Aus- made great progress in cleaning up its 
tralia which was partly offset by increasing wastewater discharges, having reduced the 
production of both standard and premium amount of ammonia going into the Willam- 
grade zircon from the new Richards Bay ette River from 20,000 pounds per day 
heavy minerals operation in the Republic of several years ago to 400 pounds per day in 
South Africa. | : late 1979.2 A new TWCA air pollution per- 

Zircon use was largely in foundry sands, mit recommended by DEQ earlier in 1979 
refractories, abrasives, ceramics, and as a may allow production of zirconium oxide 

source of zirconium metal. The metal was above the previous 50,000-pound-per-day 
used mostly in nuclear reactors, corrosion- limit, subject to additional State approval.’ 
resistant equipment for industrial plants, The Oregon State legislature passed a bill 
and refractory alloys. Hafnium was used in’ in 1979 which holds in abeyance until 1981 

Table 1.—Salient zirconium statistics in the United States 

(Short tons) 

Product 1975 1976 1977 1978 1979 

Zircon: 
Production. ________~_____.__-_~-~~-~ ~~~ ee WwW WwW WwW WwW WwW 
Exports. _.__-______________-__- ii __iuu iu  =618,766 ~=—-9,428S «14,3864 = 7,671 8,856 
Imports______.--________ LLL = 40,205 64,643 «65,204 91,009 110,842 
Consumption® !____________.-__.-________________ 122,000 155,000 162,000 164,000 168,000 . 
Stocks, yearend, dealers’ and consumers’?_________________ — 387,088 38,625 "26,052 ©38,307 °387,531 

Zirconium oxide: 
Production? ________________.--__--__________-___ 11,760 8,000 7,414. «= °8,605 °11,130 
Producers’ stocks, yearend®____§_§_§________~_____-___ 1,745 667 ™718 “931 “809 

Estimate. "Revised. |W Withheld to avoid disclosing company proprietary data. 
Includes baddeleyite: 1975-°1,000 tons; 1976-°1,000 tons; 1977-“1,500 tons; 1978-°1,600 tons; 1979-°1,600 tons. 
2Excludes foundries. 
3Excludes oxide produced by zirconium metal producers. 

1021
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regulations regarding the storage of low- are to be reported to the 1981 session of the 
_ level-radiation. sludge at the TWCA plant legislature. In the meantime, the company 

and provides for a study by an independent has modified its chlorination process to 
research organization to determine if there produce a more concentrated radioactive 
is any danger from this material at its residue that could be shipped to the Han- 
present location. The results of the study . ford, Wash., disposal site. a os 

| DOMESTIC PRODUCTION a | 

KE. I. du Pont de Nemours & Co., Humph- 1979 from domestic and imported concen- 

reys Mining Co., and Titanium Enterprises, trates, compared with the reported 1977 
Inc., were the only producers of zircon production of 41,820 tons. Six companies, 
mineral concentrate in the United Statesin excluding those that produce metal; pro- 

1978-79. Zircon was recovered as a coprod-. duced 8,605 tons of zirconium oxide in 1978, 
uct of titanium mineral concentrates from © and 11,180 tons in 1979, compared with 

mineral sands at the dredging and milling 7,400 tons in 1977. . , ce 
facilities owned and operated by Du Pont at Hafnium crystal bar production was esti- 

Starke and Highland, Fla.; operated by mated at 40 tons and 50-tons in 1978 and 
Humphreys Mining Co. for Du Pont, at 1979, respectively, substantially above the 
Boulougne, Fla., and Folkston, Ga.; and estimated 35 tons produced in 1977. 
owned and operated by Titanium Enter- TWCA was the only domestic commercial 

_ prises at Green Cove Springs, Fla. Produc- producer of zirconium and hafnium sponge 
tion data were withheld from publication to jn 1978 and 1979. Because of reduced de- 
avoid disclosing company proprietary data. mand for zirconium resulting from the slow- 
The combined zircon. capacity ot these three down in nuclear powerplant construction, 
plants was estimated to be 135,000 tons per TWCA was operating at about 50% of ca- 
year, 2 sk . . - : : . ae ie tampa Mining Co oprton tS, et 0 nd a id ot 
Houle ee was sou cown jn Novem- years. However, in June 1978 Westinghouse 
Dre dging an d wet milling » t the Titenium, Electric Corp. announced that its recently : 

c eae . formed subsidiary, Western Zirconium Co., 

iuterpy see fecmty Show Suspended im June - would build a $50 million zirconium metal 
; the dry mill, however, continued in . 

operation to produce zircon and monazite plant near Ogden, Ut ah. Construction Was « 
from stockpile tailings. In April 1980, Asso. C°mpleted in 1979, with commercial produc- 
ciated Minerals Consolidated Ltd. (AMC) ‘ion scheduled to begin early in 1980. The 
announced it had exercised its option to plant reportedly | has an annual production 
purchase the Titanium Enterprises proper- an spe me Stee ben eee etal US. on 
ty at a price of $11.7 million. AMC is a . are oe 
subsidiary of Coneelidated Gold Fields Aus- Pacity to 11 to 12 million pounds per year. 

ain il (OOP and expt rv, Deter UT, ME Indy, Tne at Green Cove Springs, over the next 16 “% eed ; ‘ 
years, 25,000 tons per year of zircon, 25,000 ‘ies Division, a producer of zirconium- 
tons per year of rutile, and 50,000 tons per bearing refractories, to Didier Werke of 
year of ilmenite, as well as smaller quanti- Wiesbaden, Federal Republic of Germany. 

ties of leucoxene, staurolite, and monazite.* NL also announced, in October 1979, the 
Statistical data on production of zirconi- sale, of its Niagara ras, NY plant, which 

um sponge, ingot, and scrap, and on haf- produces zirconium and titanate products 

nium sponge and oxide are also withheld to for the foundry, refractory, and ceramic 
avoid disclosing company proprietary data. industries, to the Lead Industries Group, 
Zirconium sponge production in 1978 and Ltd., of the United Kingdom. These facili- 

1979, estimated from published informa- ties continued in operation as Didier-Taylor 
tion, was about 4.8 million pounds and 4.0 Refractories Corp. and TAM Ceramics, Inc. 

million pounds, respectively. U.S. annual The Norton Co. approved plans to build a 
production capacity in those years was $19.1 million addition to its zirconia- 
about 8 million pounds. alumina material manufacturing plant in 

Approximately 3,165 tons of alloys con- Huntsville, Ala., to expand production of 
taining from 3% to 70% zirconium was _ abrasive grain for both coated abrasives and 
produced in 1978, and 3,132 tons in 1979. grinding wheels. Production at the new 

Four firms produced 39,998 tons of milled facilities was scheduled to begin in late 
(ground) zircon in 1978, and 41,567 tons in 1980.
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Table 2:—Producers of zirconium and hafnium materials in 1978 and 1979 

es SS Company. | Location . Materials oo 

| ZIRCONIUM MATERIALS. Oo an | 
Associated Minerals Consolidated Ltd ___.._._._._-_-_._  Bow,N.H___~-_-~- Oxide. .. 
Babcock & Wilcox Co.; Nuclear Materials Div.1._____. Parks Township, Pa — Powder. 
The Carborundum Co ____~_~_____----~--~--- Falconer, N.Y __ _—— Refractories, oxide. st 
C-E Cast Industrial Products _______.___-___--~ Carson, Calif_ __— —_— Milled zircon. . 
C-E Refractories, Div. of Combustion Engineering, Inc _ St. Louis, Mo ____— Refractories. 
Do_______ eee. King of Prussia, Pa_ — Refractories; zircon. 
Do__~_________ Le =. Vandalia, Mo ~~ __ Do. 

Continental Mineral Processing Corp_———____~--- Sharonville, Ohio_ — — Milled zircon. 
Corhart Refractories Co_______i..~-____~-~--- Buckhannon, W. Va _ Refractories. 

Do. ee Corning, N.Y __—_~ — Do. 
Do__________-__-___-_--_--_-----— Louisville, Ky_----. __ De. oe 

Didier-Taylor Refractories Corp _. _-_____.-----~- Cincinnati,Ohio ___ ~— Refractories. _ 
Do_.___-__--__-__----------------~ | SouthShore, Ky _~_-~ Do. 

E. I. du Pont de Nemours & Co__________~-=--+- Wilmington, Del —__— Zircon, foundry mixes. 
Ferro Corp________~____1-____.-------— , Cleveland,Ohio_._._ Ceramics, ceramic colors. 

_ Foote Mineral Co______~_--___~~-u-_-~--+-- Cambridge, Ohio __. . Alloys. — - 
A. P. Green Refractories Co., Remmey Div_—_ _ — __ __— Philadelphia, Pa _ _ — Refractories. 
Harbison-Walker Refractories Co ________-_~---- Mount Union, Pa __ — Do. oo : 
Hercules, Inc., Drakenfeld Div.? -__.__._______-__ Washington, Pa____ Ceramic colors, milled zircon. 
Humphreys Mining Co.(now owned by _ . an oe 

Buttes Gas & Oil Co.) . Folkston, Ga__ _ _ _— Zircon. 
Lincoln Electric Co., Inc ~~ 2 7 pe Cleveland, Ohio_ _ — _ Welding rods. _ 
M’'& T Chemicals, Inc -_.~_~§__~..----~~-----=+ Andrews, S.C _____— Milled zircon. 
Magnesium Elektron, Inc____._____--.-.---. | Flemington,NJ ——~ Alloys, chemicals, oxide. Se 
NL Industries, Inc., Industrial Chemicals Div.2______ . Hightstown,N.J __~ Milled zircon, oxide, oo 

os me os alloys, chloride. 
Norton Co 2 _/_-§ > 5 ee  --------~ _ Huntsville,Ala___. «© Oxide. ET 
Ronson Metals Corp ___________..---_---_-- Newark, N.J___ —_- Baddeleyite (oxide). - 
Sherwood Refractories Co.____.-..-_-_.----~ | Cleveland, Ohio~ — ~~ Zircon cores. ae 
shieldalloy Corp ~o ee ------... Newfield, NJ... © Welding rods, alloys. =. 
Teledyne Wah Chang Albany ~________~~---- = Albany, Oreg ___ ~~ Oxide, chloride, ee 

Ss - oe - : . sponge, ingot, powder, - 

Do . _ es crystalbar. = - © | 
Titanium Enterprises, Inc.._______._.._._------ | Green Cove Zircon. . 
ot Po Springs, Fla _ So 
Transelco, Inc_________.____.___..-----— | Dresden, N.Y ___~~- Chemicals, ceramics, oxide. 
Union Carbide Corp __-_______-_-_-_---~-+-- Niagara Falls, N.Y _ — Alloys. . ms 
Ventron Corp.4 __ »_§____2 ~~ __ ai ._.__.--_ Beverly, Mass __ _ _ _ Alloys, powder. 
Western Zirconium Co... _-§_-§_________-_------~ Ogden, Utah__._.. Oxide, sponge, ingot, . _ oe o . mill products. : . 
Zedmark, Inc _~.. $$$ - 2» ~~ eee Butler, Pa ~______ Refractories. _ 
ZIRCOA Products ~_~_~_______=_____ ~~~ _---~ Cleveland, Ohio_ _ — — Oxide, refractories, ceramics. - 

' -HAFNIUM MATERIALS 
Teledyne Wah Chang Albany --___-..___..-- Albany, Oreg _____ Oxide, sponge, ingot, — oo 

a . . oo crystal bar. . 
Western Zirconium Co.27___§__§_______________ . Ogden, Utah_____~_ Oxide, sponge, a 

- | crystal bar, ingot. . —— 

11978 only. a | - a oe 
21979—Ciba-Geigy Corp., Drakenfeld Colors. . 
31979—-TAM Ceramics, Niagara Falls, N.Y. . 
*1979—Thiokol Corp., Ventron Division. 
5Began operation late in 1979. Subsidiary of Westinghouse Electric Corp. | . 

| | CONSUMPTION AND USES - Oo 

Foundries used about 44% of domestic In 1978 and 1979 baddeleyite concentrate 
zircon consumption in 1978-1979. The re- from the Republic of South Africa was used 
mainder was consumed by refractory, abra- mainly in the manufacture of alumina- 
sive, ceramic, metal, and other industries. zirconia abrasives and also for ceramic col- 
Domestic zircon was marketed in propri- ors, refractories, and other uses. 

etary mixtures for use as foundry sand, An estimated 80% of U.S. zirconium met- 
zircon-refractory heavy mineral sand al consumption was used in commercial 
blends (with kyanite, sillimanite, and staur- water-cooled nuclear reactors for fuel clad- 

olite), weighting agents, zircon-TiO. blends ding and pressure tubes, 15% in naval 
for welding rod coatings, and sandblasting nuclear reactors, and 5% for corrosion- 
applications. The zircon-bearing foundry resistant applications in the chemical in- 
sand was reportedly designed to provide dustry and for photographic flashbulbs. 
consistent high-quality performance at low U.S. shipments of zirconium mill prod- 
cost for critical casting applications. ucts declined about 10% in 1978 and 15% in
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1979, mainly because of large inventories tical industries. 7 
held by nuclear reactor manufacturers, and Hafnium metal consumption for control 
a combination of cancellations, deferrals, rods in nuclear reactors remains rather 

and delays in nuclear plant construction. steady from year to year. Smaller but faster 
However, demand for zirconium in the growing applications include use in refrac- 
chemical process industry is expected to tory alloys, and in a newly developed | 
grow at a rate of 10% per year for the next 5 hafnium-columbium carbide to substitute 
years.’ for tungsten carbide in cutting-tool alloys at 

Zirconium compounds, natural and man- a cost savings of 30% or more.* The use of 
ufactured, were used in refractories, abra- hafnium foil in photographic flashbulbs was 
sives, polishes, glazes, enamels, welding discontinued, since it was found that compa- 

_ rods, chemicals, and sandblasting. Zirconi- rable results were obtainable using zirconi- | 
um chemicals were finding increasing appli- um foil. | 7 

| cation in the paint, textile, and pharmaceu- | — 

Table 3.—Estimated'! consumption of Table 4.—Estimated'! consumption of 
zircon in the United States, by end use . zirconium oxide? in the 

(Short tons) | United States, by end use | 

eS (Short tons) 
Use 1978 1979 | 

Use 1978 1979 - , 
Zircon refractories? ______ 27,000 26,000 §_ —————— 
AZS refractories? __________- 11,000 = 12,000) AZ abrasives______________ 5,000 6,000 
Zirconia‘ and AZ abrasives®_ __ _ _ 17,000 20,000 AZSrefractoriess =” 2.000 2500 
Alloys® _____§_ 8,000 3,000 Other refractories___________ 1,600 2,000 
Foundry applications ____ ___ _ __ 72,000 75,000 Chemicals________________ 600 700 

, Other?___-_____ --- Hee 34,000 32,000  Glazes, opacifiers, colors ____—__ 800 800 

Total _______________ 164,000 168,000 Total _______________ 10,000 _—-12,000 

1Based on igcomplete reported data. 1Based on incomplete reported data. ms 
2Dense and pressed zircon brick and shapes. Excludes oxide produced by zirconium metal producers. 
’Fused cast and bonded alumina-zirconia-silica-based Includes baddeleyite. 

refractories. 3Fused cast and bonded. . 
' *Excludes oxide produced by zirconium metal producers: - 

5 Alumina-zirconia-based abrasives. | 
®Excludes alloys above 96% zirconium. 
"Includes chemicals, metallurgical-grade zirconium te- - : 

trachloride, sandblasting, welding rods, and miscellaneous 

Table 5.—Yearend stocks of zirconium and hafnium materials 

| a hort tons) / 
nn 

AE AAC EC SA A SASS 

ee | | Item 1977 1978 1979 

Zircon concentrate held by dealers and consumers, excluding foundries ________ F21,775 ©33,693 32,314 
Milled zircon held by dealers and consumers, excluding foundries____________ T4277 ©4614 ©5,217 
Zirconium:! . 

Oxide ________ ~~ T718 €931 £809 
Sponge __________________ ~~ 35 
Ingot._________________-~ ~~ 68 
Scrap _________~ ee 113 506 378 
Alloys____-~____-~__- ~~ 244 
Refractories _______~§_~§_____ LL T6991 9,388 €9,125 

Hafnium:® 
Sponge and crystal bar____§____________§_~_~__ 40 40 40 
en 

“Estimate. ‘Revised. 
1Excludes material held by zirconium sponge metal producers.
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| PRICES | 7 | | 

The published yearend price for standard per short ton in December 1977 to $63-$68 | 
grade domestic zircon remained at $150 per per short ton in March 1978, rose briefly to 
ton in 1978 and 1979. Prices of zirconium $68-$78 per short ton in January 1979, then 
oxides were either unchanged from 1977 dropped to $51-$61 per short ton in Febru- 
levels, or were unlisted, for the last 2 years. ary 1979, remaining at that level for the 
The prices of zirconium chemicals were rest of that year. The published price of 
unchanged, except for zirconium hydride, premium grade Australian zircon, however, 
which rose in price by about 40%. The listed | was much firmer, falling only from $78-$83 
price of zirconium powder was unchanged, per short ton in December 1977 to $73-$78 
and that of hafnium sponge was broadened _ per short ton in March 1978, then rising toa 
to a range of $55-$110 per pound compared range of $76-$86 per short ton in December 
with the 1977 value of $75 per pound. 1978, remaining at that leVel throughout 
Zirconium sponge prices increased by over 1979. This increase in the differential be- 
50% from the 1977 range of $5.50 to $9.00 tween standard grade and premium grade 
per pound. Baddeleyite prices were slightly zircon resulted from a continuing oversup- 
higher than in 1977. Listed prices for milled ply of standard grade material and a short- 
zircon were reduced about 50% below the age of premium grade concentrate. An in- 
1977 price of $490-$495 per ton. - termediate grade Australian zircon was | 

The U.S. equivalent of published prices quoted in 1979 at prices of $61-$77 per short 
for Australian zircon dropped from $68-$73 ton. — | 

: Table 6.—Published prices of zirconium and hafnium materials , 

a Specification of material : 1978 1979 

Zircon: ; 
Domestic, standard grade, f.0.b. Starke, Fla., bulk, per short ton? ___________- $150.00 $150.00 
Domestic, 75% minimum quantity zircon and aluminum silicates, 

Starke, Fla., bulk, per short ton? _____§______./-_--__-----_------ 90.00 99.00 
Imported sand, containing 65% ZrOz, f.o.b., bulk, per metric ton?__________~- $75.00— 86.00 $55.00— 66.00 
Domestic, granular, bags, bulk rail, from works, per short ton? ______%#______ 150.00 150.00 
Domestic, milled, 200 and 325 mesh, rail, from works, bags, per short ton?_______ 225.00 225.00 

Baddeleyite, imported concentrate:* 
96% to 98% ZrOe2, minus 100-mesh, c.i.f. Atlantic ports, per pound ___~_______-— oo i— 40 
99+ % ZrOe, minus 325-mesh, c.i.f. Atlantic ports, per pound ____________-- 69— 84 15— .90 

Zirconium oxide:* a . 
. Powder, commercial-reactor grade, drums, from works, bags, per pound ___ _ — ——_ NA 53.00— 38.50 

Chemically pure, white, ground, barrels or bags, works, per pound ___________ 2.22 2.22 
Lump electric fused, bags, 500- to 1,999-pound lots, from works, per pound __~—_— ~~ NA NA 
Lump electric fused, bags, smaller lots, from works, per pound __________-_~_ NA NA 
Milled, bags, carlots, from works, per pound_ _____________-___-_~---~+- NA NA . 
Glass-polishing grade, ton lots, bags, 94% to 97% ZrOe, from works, per pound _ _ _ — lll 1.11. 
Opacifier grade, 3,300-pound lots, 85% to 90% ZrOs, bags, per pound________-_~ 81 81 

_ Stabilized oxide, 100-pound bags, 91% ZrOg, milled, per pound ______.____~- 1.57 1.57 
Zirconium oxychloride: Crystal, cartons, 5-ton lots, from works, per pound®________ 515 O15 
Zirconium acetate solution:% 

13% ZrO2, drums, carlots, 15-tons minimum, from works, per pound _ — _— ~~~ ___ 22 22 
22% ZrO, same basis, per pound __________-__-____~--~__-------- 38 38 

Zirconium hydride: Electronic grade, powder, drums, 
100-pound lots, from works, per pound? _________________-____-_---- 22.00 22.00 

Zirconium:® , 
Powder, per pound ________~______~~- ~~~ -- = 70.00 —100.00 70.00—100.00 
Sponge, Per pound ~ oo eee S900 15.00 9.00— 12.00 
Sheets, strip, bars, per pound. _ ________------------------------ ,18.00— 35.00 | 18.00— 35.00 

Hafnium: Sponge, per pound _.__________._----_-_---_-----------~--~ %55.00—110.00 560.00— 90.00 

NA Not available. 
one I. du Pont de Nemours & Co. price list (effective Jan. 1, 1979) December 1978; and (effective Jan. 1, 1980) December 

2Industrial Minerals (London). No. 135, December 1978, p. 65; No. 147, December 1979, p.77. 
3Chemical Marketing Reporter. V. 215, No. 1, Jan. 1, 1979 (effective Dec. 29, 1978), p.56; and v. 216, No. 27, Jan. 3, 1980 

(effective Dec. 28, 1979), p.37. . 
“Ronson Metals Corp. Baddeleyite price lists. Jan. 1,1979 and Jan. 1, 1980. . 
5Producer estimate. 
6 American Metal Market. V. 86, No. 251, Dec. 29, 1978, p. 8; and v. 87, No. 251, Dec. 28, 1979, p.5.
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Table 7.—U.S. exports of zirconium ore and concentrate, by country : 
eee 

Destinati . oe 1978 oo 1979 
stination OE 

oo, a ‘Pounds Value '. Pounds _. Value 
Ss 

Argentina ____§ = = — = 30,000 $9,710 
Brazil__._-§ _-__-§ -§_-§ § pe eee LLL 1,483,125 $404,130 1,357,737 259,981 
Canada______-~ =~ 2,087,423 270,732 3,078,082 334,051 
Chile __.. 5 2,700 1,296 _. ——— 
Colombia... ~/ 2§ 5 5 5 pe ee _ 194,864 242,694 1,477,588 390,571 
Costa Rica 2 -- __ 46,296 15,288 
Ecuador _________ __ __ 140,850 _ 18,210 
France ___ ___ 19,865 3,828 35,756 8,648 
Germany, Federal Republic of __ ___._§______ 2,267,536 452,453 3,474,875 641,042 
Greece _-_ 6,601 1,386 oe 
-Guatemala___$_§ -§ 5 5 ee _- _— 69,384 19,185 
India __._-_ ~~ _— _- 19,803 _ 4,995 
Israel ____ = 2 ee 19,802 4,500 . oe Oo 
Italy. ~~ — 851,788 122,147 443,582 128,848 
Japan_._-_ 188,516 41,184 67,960 - + 17,605 
Korea, Republic of _._.-§ _--_-_._-§__________ __ __ 111,202 25,970 
Malaysia__.___-.--. ~~~ . 6,601 2,970 6,601 2,970 
Mexico _____/_-___.~_. 2 7,029,362 488,665 6,560,911 515,150 
Netherlands_______§_-~2~ 2 580,888 — 120,360 79,366 11,538 
Peru. _ — me. 49,543 ‘17,461 
Portugal ____________-.___ 22 ____ 10,000 1,600 — oe 
‘Spain = 6,600 1,254 —- _- 
Surinam _____ ee - 121,600 2,129 me 
Sweden____§______~__ _- —_ 19,028 1,370 
Taiwan _-§__ = = 5 Le 4,800 1,728 16,167 1,764 
United Kingdom _____ ~~~ 116,500 7,402 ee a 
Venezuela _.. = 5 5 5 LL -. 235,962 63,415 606,561 161,300 
Yugoslavia... ~§_-$ -§ § -5 25 2 ee 8,277 8,480 : 20,693 3,818 

Total. --_--_______~_____- i __ 15,342,810 2,237,353 17,711,935 2,588,875 

- : Table 8.—U.S. exports of zirconium, by class and country oe 

- 1978 — — 1979 os 
Country A 

a . a Pounds - Value Pounds _ Value - 

_ Zirconium and zirconium alloys, wrought: po oS 
Australia____-~-__ 2 86 $4,160 52 $2,404 
Austria __ 2 64 1,134 = —_ 
Belgium-Luxembourg ___.-_.~_________ 118,398 4,106,319 54,896 2,519,236 
Brazil__-_-§_~§_~__ co 4 ' 1,756 

. Canada______ 492,492 10,168,859 397,633 9,285,393 
Denmark _______=_~ 2 175 3,646 ee a 
France ________~_~_§_~____ 7,636 155,019 37,326 886,456 

_ Germany, Federal Republic of _._-___§______ 286,980 4,637,783 66,068 1,388,155 
Hong Kong___________ ~__~___ _- a 1,434 33,087 
‘Israel ____ _-_ ~~ ee Le _- _— . 1,200 19,800 
Italy____~______-~_~__ ~~ Le | 7 1,820 . 794 30,452 
Japan___________-~ ~~ 436,015 8,405,710 521,926 10,936,297 
Korea, Republic of _-.-________________ 181 3,412 2,022 89,445 
Netherlands _______§____~_~9__________ 36 738 1,101 ~ 81,795 
Singapore ______—_~_~____~_ 24 850 __ _- 
South Africa, Republic of _.__$_$_.§_/»_»__-§____ 33 4,515 861 20,489 
Sweden ___ = 5 77,494 2,055,684 32,413 2,865,888 
Switzerland ______________________ ae _- 239 5,384 
Taiwan __—~§_~§__§___ 2,143 ' 76,502 __ _— 
United Kingdom ____.___§_§__~________ 47,786 625,117 8,387 141,098 
Venezuela _____§________  =©96 4,183 oe — 

Total _-__-__~ ~~ 1,469,646 30,255,451 1,126,356 28,256,535 6009 

Zirconium and zirconium alloys, unwrought 
‘and waste and scrap: 

_ Argentina ______________.________ 92 1,390 — _- 
Belgium-Luxembourg ________________ 12,486 46,773 17,063 67,056 
Brazil__-_$_______ ~~~ 158 8,102 156 3,039 
Canada_______________ 11,214 232,206 15,008 284,524 
Chile _-_________ Le __ Se 29 1,764 
France ___§___________ 8,953 87,864 61,717 233,401 
Germany, Federal Republic of ..__§_§______ 72,476 637,829 517,207 254,516 
India __-__________ 22,077 158,954 — — 
Israel ___-_-_-§__ ~~ > —_ _- 72 1,652 
Italy. _--_-______ ~~~ Le 8,466 26,379 11,355 27,500 
Japan_________ 220,531 1,411,269 103,792 1,447,439 
Netherlands______________________ 302 2.868 66,730 158,880 
Norway______-~_~____.~_~____ _- —_ 6,615 30,760
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| Table 8.—U.S. exports of zirconium, by class and country —Continued 

| oN 1978 1979 
. Country er orrrrnwhwh rr 

Oo _ Pounds Value Pounds -Value 

Zirconium and zirconium alloys, unwrought 
. and waste and scrap: —Continued . ce, BS 

Peru________.~---~~-~--~-------- 762 $28,692 _- nn 
South Africa, Republic of _.___.---___-_-~-~ 4,082 72,580 —_ a _— 
Sweden ____ -___________------+--+- 109,517 598,081 135,828 ~ $314,471 . 
Switzerland __________~-_-_-~------ 2,118 11,401 _- we 
Taiwan ____________~-_----------- 3,500 14,275 5,865 36,825 
Thailand __~_-$_~___§-_-_____---___---- 101 960 2,021 . 19,208 
Turkey _____i_~_~_~__~__L ~ —_ —_ 110 38,135 
United Kingdom _______._~______---- 113,582 1,260,371 242,734 2,771,311 

Total _.____________--~-~-------- |. 590,417 4,599,994 726,302 5,655,481 
ee 

oe . Table 9.—U.S. exports of zirconium oxide, by country 

- 1978 1979: 
Country oo, a 

Pounds Value Pounds Value 

‘Argentina _-______________-~_---~-~--~---_-~--+- 2,000 $2,225 69,071 $82,576 
Australia______ ~~~ eee 1,236 828 2,652 | 9,436 
Belgium-Luxembourg ___________-.~---_-------~-~-- 116,233 82,286 77,682 — 71,346 
Bolivia _.-__ =~ ee Le 3,186 3,000 _— ee 
Brazil _. -_ .- »§ 5 5 ee eee 32,200 38,646 23,160 ~ 47,525 
Canada _______~__ = ~~ 1,177,582 844,972 701,170 1,465,656 
Chile ~~~ eee -- _— 2,200 1,980 . 
El Salvador_________________~___ eee __ _— 1,095 1,018 
France ____________________~-- +--+ 654,607 1,611,564 34,654 79,105 
Germany, Federal Republic of ___________---_-----~+-- 940,700 169,004 960,925 301,174 
Greece __._______ ~~ 9,559 6,347 5,270 8,703 
Guatemala_______ i) ee ee Ce 3,402 8,780 
Hong Kong_______________~---~.---------+--- 6,474 . 9,484 6,094 14,562 
‘India -- ~~~) ee ~ — 440 1,169 ~ 605 ~~ 2,507 
Israel ____ -- -____~ ~~~ ++. 5,973 9,552 763 10,325 
Italy__§_§_§_~§_-_-__§_ ee eee 4,363 3,423 © 18,500 54,378 
Japan ee eee 998,797 - 1,058,822. . 727,490 758,232 
Korea, Republic of ____._______--------------~-- 1,745. . 1,169 1,788 | 29,115 
Mexico ______=_________~~-----~ ~~~ ----+-+- 105,313 131,184 73,293 © 92,838 
Netherlands ____. _.______----_--___---------- 10,392 11,890 45,683 _ 56,483 
- Netherlands Antilles___________._--_-------~-=---- 7,067 4,735 me 
Norway___________.~----~~—---------~----+-+- 15,484 18,612 10,048 12,466 
Panama_____§__§_____~-_-__-__~-~-—----~-~----~-+--- __ _— ' 1,040 1,722 
Peru_________-_-~--__--~~----~----------- 706 976 1,704 2,278 
Singapore ______________~-____-~----------+-- 256 594 6380 __-1,718 
South Africa, Republic of __ ._._.__..._____-------~- _- oe 1,800 ~ 3,575 
Spain ________________-_-~----_-~-~---+-+-+-+-+-+- 2,157 3,204 3,714 .  ~—+5,740 
Sweden ________________--~-~_~__----+---+--+-+- 18,565 15,074 35,103 56,792 
Switzerland ____________.--~_-___------~------ _ __ 3,070 5,969 
Taiwan __~____________-----_----------+----- 11,966 15,070 12,726 21,665 
United Kingdom ______.___.__-_--------~-~-~--- 102,271 84,090 155,955 181,742 
Venezuela _._ > 5 eee 20,733 16,612 __ _— 
Zaire ~_____ ~~~ + 5,496 3,682 | ee 

Total _______________~------~~-~--------- 4,250,501 4,143,214 2,980,787 3,384,406 

Table 10.—U.S. imports for consumption of zirconium ores, by country 

1978 1979 

Country Quantity Value Quantity Value 
(short (thou- (short (thou- 

. tons) sands) tons) © sands) 

Australia. ____§______.~--___-_~~------------- 86,642 $14,731 101,144 $15,605 
Austria! ~___ 2 5 ee 22 3 124 15 
Canada! ______§________ ee 377 76 - 2312. 564 
South Africa, Republic of?_ __§__._.___/______.-.-------- _ 8,928 396 7,262 779 
Sweden’ _____________________ 40 3 __ __ 

Total _.___________~-----_-~--~-----+--+-- 91,009 15,209 110,842 16,963 

1Believed to be country of shipment rather than country of origin. , 
2In addition, imports of baddeleyite were estimated as follows: 1978-1,600 tons; 1979-1,600 tons.
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Table 11.—U.S. imports for consumption of zirconium and hafnium 

1978 1979 
Class and Country Leet eee oo se 

Pounds Value Pounds Value 

Zirconium, wrought: 
Canada _______________~____ ee 3,200 $76,901 25,736 $100,936 
France _______~>___ ee 822,152 10,814,662 1,268,590 20,362,071 
Gaza Strip ____________.---_-------- 5,218 64,065 __ a 
Germany, Federal Republic of _________-~--~- 800 27,890 47 616 . 
Italy__§_-§_ ~~ 3 404 -- —- 

Japan _______________ 2,700 27,778 718 13,465 
Netherlands __________.~--_____--~~- 17 3,675 _— — 
Sweden __________ 2 Le 60,334 123,174 — oo 
Taiwan ___________ __ __ 30 6,766 
Thailand ______—_~_ 9 — __ 9 4,030 

. United Kingdom ___________~~~-~--_~ © 12 712 4 2,212 

Total ____________-------------- | 894,436 11,189,261 1,295,184 20,490,096 

Zirconium, unwrought and waste and scrap: 
Canada _________ ee 135,241 370,044 66,041 | 59,142 
France _________ ~~ ee 88 1,264 2,579 12,517 
Germany, Federal Republic of ___ ________~_ 76,940 230,758 7,793 30,578 
Japan ___ _§_ 5 5 743,248 3,603,546. 403,185 3,070,684 
Netherlands ___._._/__/___.____.________ — __ 4,519 5,649 

' Sweden ____§__ LLL 18,419. 21,092 32,439 ~ 46,580 
Switzerland ____§_____~ ~~~ ~~ __ __ 9,307 14,686 

| Total 0 ~5 973,936 4,226,704 525,863 3,239,836 

Zirconium alloys, unwrought: - | . 
France _________~—----~--~-~-~-+----~- _— _— 8,445 129,952 
Germany, Federal Republic of ________-_-~- 1,961 7,779 227 7,052 
South Africa, Republic of __....________-~ 110,230 29,500 a __ 
United Kingdom ___________-_-_-_-_-~-~- — -- 3,233 9,840 

Total _.________________________ (112,191 87,279 11,905 146,844 

Zirconium oxide: 
Canada ______ __ _- __ 220 572 
France ___________ 55 953 __ —_ . 
Germany, Federal Republic of _.________~~ 270 21,754 1,759 41,352 
Japan ______.- ~~~ 3,637 25,546 5,528 40,469 
South Africa, Republic of _____-_./-§_______- 44,093 12,000 89,556 21,494 
Switzerland _.___§__~§______ 86 7,212 244 4,930 
United Kingdom ________________~-__ . 212,970 309,829 362,220 681,973 
USSR ____ 211,744 219,299 184,654 377,368 

. Total __-_______________~_---~--~-_-~- 472,855 596,593 644,181 1,168,158 

Zirconium compounds: | 
Belgium-Luxembourg __. __§ ______.._____ 65 1,300 — _ 
Canada _______ 5 672 690 17,603 11,208 
Denmark ____ $$ _§_ > — __ 1 400 
France ____/__§__ Le 99,427 70,608 99,366 85,297 
Germany, Federal Republic of __________—- 4,603 51,643 10,084 80,046 
Japan__________ 220 4,329 13,669 13,669 
Mexico ____________________-____- _- _— 1,598 543 
Netherlands ___§_._-§_§____. ~~ ______ — __ 12,413 14,533 
South Africa, Republic of _.____..______ 1,287,989 419,241 1,183,145 369,858 
Sweden __________~~______________- 51 658 __ __ 
Switzerland _______________________ 77 5,100 __ __ | 
United Kingdom ___________________- 282,440 370,573 340,218 334,432 

Total ________________~-~-~-~-~-~-~-~-~- 1,675,544 924,142 1,678,092 909,986 

Hafnium, unwrought and waste and scrap: 
Germany, Federal Republic of _____..____~ _- _- 116 4,683 

WORLD REVIEW 

Australia leads the world in the produc-_ of rutile, has been declining owing to lower 
tion of zircon, and produced a record grades and reserves coupled with persistent 
488,000 short tons in 1979. Australian zir- environmental problems. However, the 

con is recovered from sand mining oper- decreased production on the east coast has 

ations along the eastern coast (42%) and in been more than compensated for by increas- 
Western Australia (58%). Production of zir- ed output in Western Australia. 
con on the east coast, where it is a coproduct Zircon sand is also produced in Brazil,
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Table 12.—Zirconium concentrate: World production, by country’ 
(Short tons) 

Country 9 tT 101 
Australia.__________--------------------- ™463,174 438,972 431,671 2487,601 
Brazil______________________------------ 3,371 5,125 4,741 5,000 
India®__ >» 5 eee e+e 11,400 11,800 11,400 11,000 
Malaysia? _____________--_-_---_------------ 3,449 1,200 1,022 1,000 
South Africa, Republic of _.. ______.____--------- 12,403 18,546 ©40,000 90,000 
SriLanka __________---_----------------- 11 *11==—s«8,684 5,000 
Thailand___§_§_-$__-/________-~-------+-------- 61 - 60 28 30° 
United States _o-..-------------------------_ WOW WCW 

Total _____._______-----_---------- ™ 498,869 475,714 492,496 599,631 

Estimate. "Revised. W Withheld to avoid disclosing company proprietary data. 
1No data are available on production, if any, within the centrally planned economy nations, nor is there any basis for 

the formulation of reliable estimates of output levels. 
*Reported figure. 
3Exports (production not officially reported; exports believed to closely approximate total output). 

Mainland China, India, Malaysia, the Re- Ltd., Allied Eneabba Pty. Ltd., and Jen- 
public of South Africa, Sri Lanka, Thailand, nings Mining Ltd.“ In April 1979 it was 
and the U:S.S.R. reported that Du Pont would become a 

Baddeleyite is produced in the Republic of majority shareholder in Allied Eneabba,” 
South Africa and in Brazil and also is found and in September 1979 CGFA and AMC 
in East Africa, Sri Lanka, and the U.S.S.R. announced that they had reached agree- 

In 1978 and 1979, consumption of zirconi- ment to purchase Jennings Industries min- 
um ingot in market-economy countries was eral sands operations at Eneabba and 
about 10.5 million pounds and 9.0 million Geraldton." | 
pounds, respectively, of which approximate- Murphyores Holdings Ltd. was reportedly 
ly 7.5 and 7.0 million pounds was used for planning a new $A20-million operation 
commercial nuclear powerplants. The total near Gladstone in Queensland to produce 
requirements of these countries for zirconi- about 50,000 tons of rutile and zircon, and 
um ingot are expected to reach 9 to 10 140,000 tons of ilmenite per year. Murphy- 
million pounds per year by 1985. By 1980 it ores was also reported in the Australian 
was estimated that zirconium sponge pro- press to be exerting pressure on the Federal 
duction capacity would be 15 million Government to reverse its controversial 
pounds,® distributed approximately as fol- decision to stop sand mining on Fraser 
lows: TWCA, 8 million pounds; Pechiney Island. | 
Ugine Kuhlmann Corp., at Jarrie, France, 3 NL Industries, Inc. late in 1979 sold its 

million pounds; Western Zirconium, 3 mil- subsidiary, Titanium Alloy Manufacturing 
lion pounds; and Zirconium Industry Co. Co. Pty. Ltd. (Tamco), to Utah Mining Aus- 
Ltd. and Nippon Mining Co., both of Japan, tralia, Ltd. Tamco’s principal assets includ- 
0.5 million pounds each. ed an 85% interest in Mineral Deposits, 

Australia.—Zircon continued to be in  Ltd., a producer of rutile and zircon concen- 

oversupply. Although producer stocks of trates and a manufacturer of mineral proc- 
zircon in Australia were greatly reduced in essing systems. 
1979, there was little improvement in the Early in 1978, Dillingham Corp. an- 
price of standard grade zircon. However, a nounced its withdrawal from mineral sand 
shortage of premium grade zircon resulted mining in Australia, stating that the New 
in a divergence of price between the two South Wales Government’s action in ban- 
grades, and it became apparent that there ning future mining in areas designated as 
are also intermediate grades that can com- national parks, combined with the Federal 
mand intermediate prices.” Government’s withdrawal of export licenses 

Some consolidation and merging of sand for Fraser Island mineral concentrates at 
mining companies took place in 1978-79. the end of 1976, made it impossible for 
The only large scale operators on the east Dillingham to continue mineral sands min- 
coast in mid-1979 were Associated Minerals ing in Australia. 
Consolidated, Ltd., Consolidated Rutile Ltd., Canada.—Great Canadian Oil Sands Ltd. 
Mineral Deposits, Ltd., and Rutile & Zircon (GCOS) and Syncrude Canada Ltd. extract a 
Mines (Newcastle) Ltd.; and on the west total of about 95 million short tons of tar 
coast, Associated Minerals Consolidated, sands annually from which 41,000 short 
Westralian Sands Ltd., Cable Sands Pty. tons per year of zircon can be produced. The
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Alberta Government was. working with Zirconium Industry Co., Ltd., which has 
GCOS and Syncrude on a beneficiation been producing zirconium metal from 
process for the recovery of zircon and other TWCA zirconium. oxide, reportedly has an 
heavy minerals. Canadian Titanium Pig- annual metal production capacity of about 
ments Ltd. reportedly continued to be inte- 300 tons per year. , - 
rested in the recovery of zircon for sale to Sierra Leone.—Production of rutile, ilme- 
the foundry and abrasives industries, as nite, and zircon by Sierra Rutile Ltd. began 

well as in the recovery of titanium minerals in 1979. Shipments in 1979 were expected to 

for use in the pigment industry.5 be about 35% of the planned full annual . 
» Egypt.—Zircon makes up about 3% ofthe capacity of 110,000 tons of rutile, 27,000 tons 

potentially economic minerals of Egyptian of ilmenite, and 11,000 tons of zircon. __. 

Mediterranean coast deposits. The reasona- South Africa, Republic of.—Production 

bly assured resources of zircon in the top of zircon, rutile, and high titanium slag by 
meter of black sand deposits are reportedly Richards Bay Minerals (RBM) in Natal 
849,000 tons, while the estimated additional increased gradually, and in 1979 was esti- 
resources to 20 meters depth are estimated mated at 60% to 75% of planned full 
at 16.2 million tons. © | capacity of 127,000 tons of zircon, 62,000 
Japan.—In 1979 Nippon Mining Co. was _ tons of rutile, and 440,000 tons of 85% TiO. 

to modify its zirconium plant at Toda, slag. The availability of standard grade 
Saitama Prefecture, to produce zirconium zircon from South Africa helped to insure 
metal from zircon sand containing hafnium that this material remained in oversupply 
by means of a continuous reduction- on world markets. At the same time, pro- 
separation method. Annual production ca- duction of RBM’s higher quality ceramic 
pacity was to be 300 tons of nuclear-grade _ grade zircon has helped to alleviate a short- 
metal, with another plant of 1,000-ton-per- age of premium grade zircon.’* Full capacity 

| year capacity to be built and in operation by production is expected to be reached in 
early 1982... =. | | 1980. a | es 

OS |  . TECHNOLOGY on _ 

- The Bureau of Mines, as part of an effort lower cost process that consumes less ener- 
to maximize minerals and metals recovery gy, produces less waste, and causes no air 
from domestic resources, investigated the pollution. A Bureau report published in 
feasibility of recovering heavy minerals, 1977 described static casting of small tita- 

| including zircon, from sand and gravel, nium and zirconium shapes.'* Current work _ 
placer gold, and industrial mineral oper- has extended the use of zircon sand molds to 
ations in northern California. Sand samples making larger castings, including some that 
from about 50 locations were treated by could not be cast successfully by commercial 
gravity separation to yield heavy mineral foundries in a rammed graphite mold. Oth- 
concentrates. From five of these concen- er Bureau research being carried out in- 
trates individual zircon, ilmenite, magne- cluded the development of improved 
tite, platinum-group metals, thoria, and sili- zirconium-hafnium separation technology, 
ca products were prepared by magnetic, and preparation of a calcia-stabilized, high- 
high-tension, and flotation methods. It was zirconia castable composition. 
concluded that successful recovery of by- In a research program conducted by Syn- 
product minerals will depend on the devel- crude Canada Ltd. the crude tailings 
opment of markets for the mineral concen- stream from hot-water extraction process- 
trates and incorporation of high-capacity ing of tar sand was upgraded using conven- 
concentrating equipment into the sand- tional concentrating equipment to produce 
washing circuit of the plants to prepare good quality zircon and titanium mineral 
heavy mineral concentrates. A plant utiliz- products. An economic evaluation led to the 
ing relatively high-cost equipment to pro- conclusion that a market for Syncrude zir- 
duce marketable mineral concentrates con may become available after 1980. 
could be built in a central location to treat An article on the use of tin in Zircaloys 
heavy mineral concentrates obtained from for nuclear reactors discussed the proper- 
several individual sand and gravel oper- ties that make zirconium ideal for such 

. ations.” service, particularly for the cladding of the 
The Bureau was continuing work on the uranium dioxide fuel used in water-cooled 

use of zircon as a molding material for reactors.° The manufacture, nonde- 
casting titanium and zirconium, with the _ structive testing, and mechanical properties 
object of replacing the rammed-graphite of zirconium alloy pressure tubes were 
process for casting these materials with a_ discussed in an article on the use of such
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tubes in Candu power reactors, which ex- pie A. Oe Oe to Build $50-Million Zirconium | 
ploit the advantage of using natural urani- 121, June 22, 1978, pp. land 17. - 
um. fuel. The tubing wall thickness was Dee eo Me ah Chang a y Be one 
reduced to lower the fueling costs by chang- Herald, Dec. 14, 1979. a 

: : 7 " 9 De Poix, V. P. Zirconium: A Basic Shift. from U.S. to 
ing from Zircaloy-2 to the stronger Zr-2.5- 5, och Production Accelerated in 1978. Eng. and Min. d., 
weight-percent Nb alloy, which in 1979 was __v. 180, No. 3 March 1979, pp. 165-166, : N 7”: | 
tai . ———. Zirconium: Capacities Outdistance Near-Term 
standard for pressure tubes in Candu  yrarket. Eng. and Min. J, v. 181, No. 3, March 1980, pp. 
pressurized hot-water reactors. 116 and 119. : ee 

An article was published which discussed, OOK™ To auh? an Reng Aibane Albouy. Ores | 
the use of magnesium in the production of Sept. 7, 1978, 10 pp. | ee 

* oa5 at = TW ” ?Work cited in footnote7. =~ rn 
rod awn mera At the level of TWCA sor taustrial Minerals. Zircon in Tiers. No. 137, February 
production 0 000 pounds per month in 1979, pp. 7 and 15. | | 
mid-1978, about 660,000 pounds per month Sur naugtial, Minerals. Mineral Sands Suppl., No. 142, 

of magnesium was consumed, of which ‘“1{,qustrial Minerals. World of Minerals— Du Pont and 
about one quarter was internally recycled.” Allied Eneabba. fo: 139, April 1979, PB 9. als | AMA to 

Australian foundry trials of zircon-silica Buy Jennings. No. 144, September. 1979p.) 
sand mixtures containing 25% to 70% zir- with ek a Troubled Sand Miner Plans & Comeback 

con have resulted in a reduced number of i#R0"0. M.A zirconium 1978, Canadian Minerals 
castings rejects, improved surface finish, Yearbook, Can. Dept. Energy, Mines and Res., Ottawa. 
and economic advantages. The AMC mill at ginal Mineals, he, Immact of Richards Bey 
Eneabba produces an air table tailings con- 17Gomes, J. M., G. M. Martinez, and M. M. Wong. 

+e P ws B Recovering Byproduct Heavy Minerals From Sand and 
taining 50% to 10% zircon sand with the Gravel, Placer Gold, and Industrial Mineral Operations. 
‘remainder being predominantly silica. A Bubines RI 8866, 1979, 18 PP. ML. Tre ir A 

ee ff tncal, . | , , och, R. K.,; J. L. Hoffman, M. L. Transue, and R. A. 

of these tilings by many Western Austrar Ms uiihie TES gipenem # Aion Sen , ” 0ids. Dulviines ? Oly pp. os ” 

* an: ° ates a ere ; 19Trevoy, L. W., R. Schutte, and R. R. Goforth. Develop- 
lian foundries aS an additive to silica sand ment of the Heavy Minerals Potential of the Athabasca : 
and as a straight molding medium.” Tar Sands. CIM Bull., v. 71, No. 791, March 1978, pp.175- , 

——— 20Dinsdale, P. M., and C. J. Evans. High Perf . 
1Physical scientist, Section of Nonferrous Metals. Alloys - Zircaloys for Nuclear Rescters. ten and Its 1 Uses, 
2Albany Democrat-Herald. Department of Environmen- Quart. J. of the Internat. Tin Inst., No. 119, 1979, pp.1-3. 

tal Quality Official Praises Wah Chang’s Waste Water 21Cheadle, B. A., W. J. Langford, and R. I. Coote. Candu 

Pec Denertment of Envi Ol mental Quality, Wah Intes nat. "Magus Op ee BO eS. Properties, Nuclear Eng. » C. viron. ality, nternat., 79, pp. . . 
Chang Reach a Compromise. Oregon Statesman, May 16, ~Bartcher, R Magnesium in the Production of Zirconi- ' 

oo , um. Light Metal.Age, August » p. 20. So 
*O’Neil, P. Aussies Acquire Mining Firm. Jacksonville _ 23Thomas, A. C. Using Zircon-Silica Sand as a’ Molding 

Times-Union, Apr. 25, 1980, p. 3. Medium. Modern Casting, December 1979, pp. 61-63. __.
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ARSENIC 

Demand for arsenic trioxide exceeded toring. Other provisions establish regulated 

supply in 1978 and 1979, and the major areas limited to authorized employees and 

domestic and foreign producers allocated require the construction of special lunch- 

available supplies to customers. Major de- room and worker hygiene facilities and the 

mand has been from the cotton-growing and __ posting of signs and labels warning of the 

wood-preserving industries. presence of arsenic. The new arsenic stand- 

Ample supplies of arsenic metal produced ard will have a significant economic impact 

in the United States and Sweden were on copper, zinc, gold, and lead smelters as 

available in 1978 and 1979. Major demand well as consumers of arsenic trioxide. A 

for metal was from the automobile battery number of copper companies have joined 

industry in Japan, Europe, and the United together to contest the standard in court. 

States. | However, measures to comply with the 

Legislation and Government Pro- standard have been initiated by ASARCO 

grams.—The Occupational Safety and Incorporated at its Tacoma, Wash. plant. 

Health Administration (OSHA), promulgat- Under provisions of the Federal Insecti- 

ed the final standard on the occupational cide, Fungicide, and Rodenticide Act, the 

exposure to inorganic arsenic, effective Au- Environmental Protection Agency ( EPA) | 

gust 1, 1978.2 The need for the standard was _ has authority to regulate the manufacture 

a result of OSHA’s conclusion that inorgan- of wood preservatives. On October 18, 1978, 

ic arsenic is a human carcinogen. The EPA issued a notice of Rebuttable Presump- 

purpose of the standard was to minimize tion Against Registration (RPAR). RPAR 

the incidence of lung cancer among workers requires manufacturers of wood preserva- 

exposed to inorganic arsenic. The maximum _ tives, including creosote, pentachlorophenol 

exposure to arsenic was lowered from the (PCP), and arsenical compounds to submit 

previous ceiling of 500 micrograms per cu- to EPA any additional information regard- 

bic meter of air to 10 micrograms per cubic ing any adverse effects that come to the 

meter over an 8-hour time period. OSHA manufacturer’s attention at any time.? Issu- 

had originally recommended a ceiling limit’ ance of this RPAR means that adverse 

of 4 micrograms per cubic meter in January _ effects that can be associated with the use of 

1975. Provisions of the new standard re- inorganic arsenic have been identified and 

quire exposed employees to wear respira- that a public review process of its risks and 

tors and undergo continuous medical moni- benefits will begin. The RPAR does not 
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mean that EPA has decided to cancel or ed for 3% of consumption. — | 
_ Suspend the pesticide’s registration. Arsenical wood preservatives include 

In May 1979, EPA announced that the chromated copper arsenate (CCA) and fluor 
arsenical chemical, 10, 10-oxybispheno- chrome arsenate phenol (FCAP). Usage of . 
arsine (OBPA), widely used in plastic prod- CCA increased from 12,389 tons in 1977 to 
ucts, was found to be noncarcinogenic. 12,494 tons in 1978, the latest year for — 

Domestic Production.—Arsenic trioxide which data are available. Usage of FCAP 
and arsenic metal were produced only at _ was withheld in 1977 and was 112 tons in 
ASARCO’s Tacoma, Wash., copper smelter. 1978. | 
Production data cannot be published. _ Demand for arsenic in cotton plant des- 
ASARCO processed arsenic residues and __ iccants (arsenic acid) and herbicides (MSMA 

high-arsenic copper concentrates from both and DSMA) increased in 1978 and 1979. 
imported and domestic sources. In the last 5 Most of the desiccants and herbicides were 
years, environmental restrictions and regu- consumed in Texas and Oklahoma. These 

| lations have limited the amount of arsenic two States produced 5.9 million bales of 
| produced and used. 7 _ cotton in 1977, 4.2 million bales in 1978, and 

‘Consumption and Uses.—Apparent con- 6.2 million bales in 1979.4 | 
sumption of arsenic as metal and in com- Prices.—Arsenic trioxide, minimum 95%, 
pounds increased in the United States in was sold in quantities varying between 200- 
1978. Major uses of arsenic compounds were pound drums and 120,000-pound carloads. 
in the manufacture of. agricultural chemi- In addition, arsenic metal, 99.5% minimum, 
cals (herbicides and plant desiccants), 70%; was sold in 200-pound drums. — 
industrial chemicals (wood preservatives | The tabulation below indicates that 
and mineral flotation reagents), 20%; glass __ prices of arsenic trioxide rose substantially 
and glassware, 5%; and other uses (feed in 1978 relative to those of 1977. Prices in 
additives and pharmaceuticals), 2%. The 1979 increased slightly over those of 1978. 
most important commercial arsenic com- Part of the sharp price increases in 1978 
pound is arsenic trioxide. Major uses of the was reportedly the result of higher process- 
metal were as an alloying agent in nonfer- ing costs associated with tighter OSHA 
rous alloys (lead- and copper-based) and for regulations on the manufacture of arsenic. 

_ electronic applications. These uses account- 7 

co | Prices of arsenic 
. (cents per pound, yearend) 

| | 1977. 1978 1979 =SaT_.H—HJ" 
Trioxide, domestic, 95% As2O3, f.o.b. Tacoma, Wash____________ 13.1 23.25 24.25 Trioxide, Mexican, 99.18% As2Os, f.o.b. Laredo, Tex____ | ae 18 27 30 Trioxide, Imports __________----___-- ng ay 28-32 32° Metal, domestic, 99.5% As ~----- 190 190 190 

Table 1.—U.S. imports for consumption of arsenic trioxide (As203) content, by country 

| Country “Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) ON 

Belgium-Luxembourg ___________________ 44 $13 189 $48 184 $50 Canada _________ ee 22 10 136 34 277 80 France ______________- 1,352 420 5,077 1,844 8,242 1,376 Germany, Federal Republicof _.____________ 1 4 1 6 6 15 Japan _________ 140 57 (4) 1 __ a Mexico ____________________________ 3,089 1,009 2,603 1,064 3,125 1,799 Peru_______________ — __ __ — ATT 148 Sweden _________ 1,823 443 2,281 764 5,014 2,086 United Kingdom ______________________ 10 6 19 9 (4) — 8 eee I 
Total _-_-_-______ 5,981 1,962 10,306 3,770 12,325 5,562 $$ AE PE SE EEO 08 

1Less than 1/2 unit.
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Table 2.—U.S. imports for consumption of arsenicals, by class sy : 

ET Tst~<“‘CN™C‘#*dOTOS!#O#®#~#~#«4STS 
oe oe Class ~~ Quantity Value Quantity Value Quantity Value 
os (short. (thou- ~ . (short (thou- (short --_—- (thou- 

. oo | . _ > tons) . sands) ___ tons) sands) tons) . sands) 

~ Arsenic trioxide (As203)__________________ 5,981. $1,962. ~—«'10,306»= $3,770 «12,325 «$5,562 
_ Metallic arsenic. ____$__-__~ ~~» 357 ~—.-s«i1,881 - 869. 1,622 ‘405. - . 1,881 
Sulfide __________ _ —  Q. d 39-112 

- Sodium arsenate ________-~___________-- 1 1 97 @®. 3 1..° 8 
Arsenic acid ____ $e 382 ~ 180 - B65: 260 176. - 94 
_Arsenic compounds me.c________~--------- 1,109 686-443. 262 1... 76 

Less than 1/2 unit. — FT | | | - | - - 

Table 3.—U.S. imports for consumption of arsenicals, by country = 
| . | | (Short tons) _ Bo - ae 

) oo ] Metal (632.04) | Compounds (417.64) Acid (416.05) 
. . Country of origin . —_— Orr > OO 

a - : 1978 1979 ~— 1978 1979 1978 1979 

| Belgium-Luxembourg ___________-_-____- _ | __. GQ). (4). oS Se | 
Canada _____~___ Le 5 lo. Le, oe 4 LL 

..France ~~ ___ ~~~ ee LT BRT: @) _— __ 
Germany, Federal Republicof .._._-_________. I Ose BBO An ot 

_ Japan _______~~-----~---~~---------- 2 MO . © — —o 
Mexico _-_—_ ~~ oo en _— 430 68 
Netherlands __ $5 5 soe @) 0.5 AY. a Lo — 
Sweden. —___.-_____---__~-~---_---- . 361. 894 sy, ge. _- Dee ee 

* United Kingdom ________ 2 ~____ @  § @.) 148— (4) 131 — 108 

- Total _..______--------_-------- 369 405 478 565 «176 

+ ILess than-1/2 unit. - _ a - es oo Oo 

Foreign Trade.—Imports of arsenic triox- Federal Republic of Germany. Less than 1 
ide have increased about threefold since ton of sodium arsenate was imported from 
their low point in 1976. Sweden regained its the Federal Republic of Germany, the Ne- 
traditional position as the principal U.S. therlands, and the United Kingdom. One ' 
supplier of trioxide in 1979, followed by ton of sheep dip was imported from New 
France and Mexico. In 1977 and 1978, Swe- Zealand in 1979. 

den was the third largest U.S. supplier. Significant revisions of tariff rates on 
' In addition to’ the commodities listed in many mineral commodities including arse- 
Table 2, less than 1 ton of arsenic sulfide nic resulted from an agreement reached in 
(417.6) was imported from the United King- 1979 in Tokyo between the developed na- 
dom, 1 ton of sodium arsenate (420.7) was _ tions of the world. The tariff rate for arsenic 
imported from the Federal Republic of Ger- metal (TSUS 632.04) and other arsenic com- 
many, and 4 tons of sheep dip or sodium pounds (TSUS 417.64) were scheduled to be 
arsenite (493.75) was imported from New reduced in gradual stages beginning Jan. 1, 
Zealand in 1978. For the year 1979, 39 tons 1980, and ending Jan. 1, 1987. The following 
of arsenic sulfide was imported; 22 tons tabulation indicates scheduled changes in 

'from Canada, 17 tons from Belgium- the U‘S. tariff rates for arsenic materials. 

Luxembourg, and less than 1 ton from the 

Most Favored Nation(MFN) . . 
Item Number -_—— NL Oe 

1/1/79 1/1/80 1/1/87 - 

Metal _____________ 632.04 2 cents per pound 1.8 cents per pound Free. 
Trioxide and sulfide ___ _ 417.62, 417.60 Free Free Free. 
Other compounds _~_ _ _ _ — . 417.64 _ 59% ad valorem 4.8% ad valorem 3.7% ad valorem.
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_ The tariff rate charged to Non-Most- produced 96% to 98% arsenic trioxide as a 
Favored-Nations remained unchanged at 6 gold and silver byproduct. 
cents per pound for metal, free for trioxide Philippines.—Lepanto Consolidated Ltd. 
and sulfide, and 25% ad valorem for other plans to construct a 18,000-metric-ton-per- 

compounds. | year copper concentrate roasting plant. The 
World Review.—Demand for arsenic plant will produce arsenic trioxide and 

trioxide exceeded supply in 1978 and 1979, copper calcines. 
and the United States, Sweden, and Mexico South-West Africa, Territory of.— 

allocated available supplies to customers. Tsumeb Corp. Ltd. produced arsenic triox- 
France.—Société Miniére et Métalur- ide as a byproduct of lead and copper ore. 

gique de Penarroya (Peharroya) produced Lower lead production has resulted in de- 
99.5% arsenic trioxide as a byproduct of clining rates of arsenic production since 
imported Moroccan cobalt; and Mines et 1974 and 1975. 
Produits Chimiques de Salsigne (Salsigne) 

Table 4.—White arsenic (arsenic trioxide):! World production, by country 
. (Short tons) 

| | 

France _____ 5 ee 8,002  * §g.000 €8 000 8,000 
Germany, Federal Republic of€___§_§_§_§_/__§____________ 400 400 400 400 
Japan ____ = 66 -- NA NA 
Korea, Republic of _. 2 ee T7182 541 604 650 
Mexico ___________________ ™6,062 6,332 6,884 7,000 
Peru________________ =e *879 1,507 1,386 1,500 
Portugal ________________2_ 306 245 220 240 
South-West Africa, Territory of ____________________ 75,646 2,882 2,647 2,500 
Sweden* _-.________ T7 All 7,443 7,372 7,400 
USSR ee 8,200 8,300 8,400 8,500 
United States _._________~_____ LL Ww WwW WwW Ww 

Total____________ ee "37,754 35,650 —«- 35,918 36,190 

4 °*Estimate. Preliminary. ‘Revised. NA Not available. W Withheld to avoid disclosing company proprietary 
ata. 

‘Including calculated arsenic trioxide equivalent of output of elemental arsenic and arsenic compounds other than 
white arsenic, where inclusion of such materials would not duplicate reported white arsenic production. 

7In addition to the countries listed, Austria, Belgium, Mainland China, Czechoslovakia, the German Democratic 
Republic, Finland, Hungary, Southern Rhodesia, the United Kingdom, and Yugoslavia have produced arsenic and/or 
arsenic compounds in previous years, but information is inadequate to make reliable estimates of. output levels. 

3Output of Tsumeb Corp. Ltd. only. 
“Output of white arsenic for sale plus the white arsenic equivalent of the output of metallic arsenic for sale. | 

Technology.—Most of the technological pal solid waste (MSW) was found to be 
effort in arsenic has been directed toward similar to the concentration of arsenic 
removing arsenic as a contaminant from found in coals from Illinois and Eastern 
other metals and stack gases. Research was’ U.S. coalfields. 
conducted at the U.S. Bureau of Mines Salt In a report prepared for the Department 
Lake City Research Center on devising of Energy by the Pacific Northwest Labora- 
methods for the removal of arsenic from tory, Division of Battelle Memorial Insti- 
arsenical smelter flue dusts and for the tute, both arsenic and gallium were listed 
recovery of byproduct metals from the dust. along with five other elements as showing 
The smelter flue dusts were dissolved in potentially serious material constraints if 
sulfuric acid. Arsenic in the acid leach _ selected for large-scale use in a gallium 
solutions was decreased to less than 10 arsenide solar electric cell. Gallium arse- 
parts per million by precipitation with fer- nide solar cells could, theoretically, achieve : 
ric iron and lime, reaction with metallic efficiencies in excess of 25%, compared with 
zinc, and precipitation with hydrogen sul- the cheaper, but less efficient (20%, theoret- 
fide. Research was continuing to reduce the _ ical), silicon cells. The Battelle report pres- 
quantities of sulfuric acid consumed. ents a detailed state-of-the-art description of 

In a study performed by the Bureau of many different solar cell construction proto- 
Mines Avondale Research Center, the con- types. 

centration of arsenic in combustible munici-
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CESIUM AND RUBIDIUM’ 

Domestic Production.—There was no do- materials found commercial applications in | 
mestic production of cesium- or rubidium- the manufacture of pharmaceuticals, ultra- 
bearing minerals in 1978 or 1979. Cesium centrifuge separation of organic com- | 
and its compounds were produced from pounds, and in electronic apparatus such as 
imported cesium ore (pollucite), and rubid- scintillation counters, photomultiplier 
ium and its compounds were produced from tubes, and photoelectric cells. Cesium, ru- 
imported lepidolite. Compared with the bidium, and their compounds can be substi- 
1977 level, cesium and rubidium compound tuted for each other in some end uses. 
production decreased slightly in 1978 but Cesium metal and compounds have been 
increased about 50% in 1979. used in experimental magnetohydrodyna- 

In May 1978, Kawecki Berylco Industries, mic (MHD) power generators. 

Inc. (KBD, Revere, Pa., a major producer of Prices.—The yearend 1979 American | 
cesium and rubidium metal and com- Metal Market quotation for cesium metal, 

pounds, became a wholly owned subsidiary 99+% purity, was $225 per pound. At 
of Cabot Corp. Other possible sources of yearend the nominal price quoted in the 
cesium and rubidium metal and compounds Metal Bulletin for pollucite concentrates 
included Callery Chemical Co., Callery, Pa., containing a minimum of 24% Cs,O, f.o.b. 

Great Western Inorganics Inc., Golden, source, was $12.40 to to $13 per metric ton 
Colo., and Kerr-McGee Chemical Corp., unit (22.046 pounds) of Cs20. Rubidium 

Trona, Calif. metal, 99.5% purity, according to industry ; 
Consumption and Uses.—Quantitative sources, was priced at $250 to $300 per | 

data pertaining to consumption and end use pound. According to industry sources, prices 
distribution of cesium and rubidium metal for cesium and rubidium compounds re- | 
and compounds were not available. These mained the same in 1978 and 1979. 

Table 5.—Prices of selected cesium and rubidium compounds in 1978 and 1979 

Base price per pound? 

Item : High- 

eae 
Cesium bromide __________________~___~_-______ eee $29 $67 
Cesium carbonate _________________-______~_ +--+ eet 29 67 
Cesium chloride ____§___/_~»_______~~___ ~~ ee 31 70 
Cesium fluoride ____________~_~___________ ee 37 77 
Cesium hydroxide________..-_-____-_-_~---_--~-_-------~-~~~--~~-~--+- 35 75 
Rubidium carbonate ___________________-~-__-___-~-~--~~---~--~~-~-+--+-+ 54 86 
Rubidium chloride ____________~__~_.~-~---~-~-~--~~---------~------- 55 87 
Rubidium fluoride. ______§__/____________~--------~-~-.- ee 60 94 
Rubidium hydroxide ______/_-__~_________~-----_--~--~-~-~--~-~_~-~-----~---- 61 94 

1Price is for quantities of less than 100 pounds, f.o.b. Revere, Pa., excluding packaging costs. 

Source: Kawecki Berylco Industries, Inc. . 

Foreign Trade.—Canada reported export- The United States established new tariff 
ing 280 short tons of pollucite concentrate rates for cesium and rubidium, with sepa- 
to the United States in 1978 and none in rate rates for Most Favored Nation (MFN) 
1979. Import data showed that 35,008 and Non-Most Favored Nation (Non-MFN) 

pounds of rubidium in unspecified form was__ statuses. The following tabulation indicates 
received from Canada in 1978 and none in___ the scheduled changes. 
1979.
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Item Number —____MEN _Non-MFN 
- 1/1/80 1/1/87 1/1/80 eee EHO 

Ore and concentrate_____ =~ 2 ~~ 601.66 Free Free Free. 
Cesium_____________ ee 415.10 81%ad 538% ad 25% ad 

. valorem valorem _ valorem. 
Cesium chloride ________~§__ ~~ 418.50 58% ad A% ad 25% ad 

valorem valorem — valorem. 
Other cesium compounds____§____§_____________ 418.52 49% ad 4% ad 25% ad 

- oe valorem valorem — valorem. 
Rubidium ___________-____ ee _____ 415.40 = 48% ad) 3.T% ad 25% ad 

- valorem valorem — valorem. 
Rubidium compounds ___________~_~__________ 423.00 48%ad 3.7% ad 25% ad 

. valorem valorem valorem. 
eee nS ee 

Table 6.—U.S. imports for consumption of cesium compounds in 1978 and 1979, by 7 
| country 

Country Cesium chloride Cesium compo unds, Cesium chloride Cesium compo unds, 

| founds) Value Gouna) Value Qunay Value uanttY Value Otsu) Cpu) 
Canada ______________ aL —_ _— _- 45 $1,853 _- — | . Germany, Federal Republic of _ 3,124 $192,063 9,523 $380,555 4,071 - 243,171 18,030 $648,447 
United Kingdom_________ 659 25,886 1 252 999 33,353 37 1,564 

Total_________-____... 8,783 217,949 9,524» 880,807 = «5115 «278,377 «18,067 650,011 

World Review.—In late 1978, Interna- ore containing 23.3% Cs.0.* oO 
tional Chemalloy Corporation sold its 50.1% Technology.—-A U.S. Department of 
interest in Tantalum Mining Corp. of Cana- Energy-sponsored project to test a biomass- 
da, Ltd. (TANCO) under arrangements  to-ethanol scheme using radiation (possibly 
whereby Hudson Bay Mining and Smelting from Cs-187 from nuclear plant wastes) 
Co., Limited, of Canada and KBI of New instead of fermentation was conducted -at 
York each became owners of 37.5% of TAN- the University of Southern Mississippi. Pro- 
CO. The Manitoba Development Corpora- duction and commercial feasibility of the 
tion, the investment agency of the Manitoba process had not yet been determined, but 
Government, holds the remaining 25% in- investigators regarded it as theoretically 
terest. A description of the deposit at Bernic sound and promising for widespread appli- 
Lake, Manitoba, published in February cation. | 
1979, reported reserves of 350,000 tons of . 

GERMANIUM? 

Consumption of germanium in infrared erated during the manufacture of electronic 
electro-optic systems continued to expand devices and electro-optical components was __ 
during 1978 and 1979. The trend away from recycled. 
the use of germanium in some semiconduc- Kawecki Berylco Industries, Inc., Revere, 
tor applications continued during 1978 and, Pa., and Atomergic Chemetals Co., Plain- 
to a lesser extent, during 1979. Demand for view, N. Y., produced germanium from 
germanium in other traditional or experi- domestic secondary materials as well as 
mental applications continued at about the imported metal, oxide, and scrap. 
same level as in previous years. An estimated 19,200 kilograms of germa- 

Domestic Production.—Eagle-Picher In- nium was produced from domestic primary 
dustries, Inc., at Quapaw, Okla., was the and secondary sources during 1978, and 

sole domestic producer of primary germa- during 1979 production was estimated to be 
nium. Most of the output was extracted 23,000 kilograms. Based on the U.S. produc- 
from stockpiled smelter residues produced _ er price for refined germanium the approxi- 
in past years from the concentrates derived mate combined value of production in 1978 
from zinc-mining operations in the Kansas- and 1979 was over $13 million. 
Missouri-Oklahoma district. New scrap gen- Consumption and Uses.—Germanium us-
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age in infrared optical systems increased field and that cannot be tapped using cur- . 
substantially during 1978 and 1979. For- rently available technology. As a compact | 
-ward-looking infrared (FLIR) detection de- transmission medium, the carrying capacity 
vices, which usually employ several large of existing conduits for metallic wire could 
germanium lenses, are finding increasing be expanded many-fold through conversion 
application in various military guidance toa fiber optic system. Germanium was also 
‘systems. During 1978 and 1979, the demand used in highly sensitive single-crystal . 
for germanium as a substrate upon which gamma-radiation detectors, glass micro- 
gallium arsenide phosphide is deposited to scope lenses, petroleum and petrochemical 
form an essential part of light-emitting catalysts, fluorescent lamp phosphors, and 
diodes (LED) increased slightly over the special-purpose alloys. 
1977 level. However, the demand for LED The estimated consumption pattern for 
displays was increasingly supplanted by the various end uses of germanium during the 
use of liquid-crystal displays (LCD). As less 2-year period was about 50% in instruments 
expensive, more versatile silicon devices and optics, 45% in electronics, and 5% for 

were developed, the production of germa- other uses including research. 
nium semiconductors for use in transistors Prices.—Effective December 1, 1978, the 

and signal diodes continued to decline price of germanium metal was increased 
_ throughout 1978. However, during 1979, from $316 per kilogram to $348. Electronic- . 
increased demand for silicon semiconductor grade germanium dioxide prices rose from 
devices together with spot shortages of poly- $167.50 to $195.50 per kilogram. New York 

_ silicon resulted in a modest increase in the dealer prices for imported metal and diox- : 
-demand for more expensive substitute ger- ide underwent three consecutive increases : 

' manium. In April 1978, the Delco Electronic so that by November 2, 1978, the price stood 
Division of General Motors Corp. discontin- at $412 per kilogram for metal and $218.50 
ued the use of germanium devices in auto- per kilogram for dioxide. During 1979, the 
mobile radios and other products. In mid- influence of the continued increase in de- 
1979, Texas Instruments Incorporated sold mand for germanium for infrared applica- 
its germanium transistor interests to Ger- tions, spot substitution of germanium for 
_-manium Power Devices Corp. of Andover, silicon in semiconductors, the necessity to 
Mass. a , recover germanium from ever-lower-grade | 
. The development of glass-fiber light raw materials, increasing world energy . 
guides for long-distance telecommunica-_ costs, and fluctuations in international cur- 

_tions was further advanced by the use of rency exchange rates, resulted in numerous | 
high-index germania-core fibers, which price adjustments during the year. By year- 
were found to achieve the lowest practical end 1979, the U.S. producer prices of germa- 
attenuation .of any materials tested thus nium metal and dioxide stood at. $521.50 
far. The fiber optic system, which replaces and $307.25 per kilogram, respectively. New 
conventional wire conductors, provides a York dealer prices for imported germanium 

| very compact, inexpensive, short-circuit- closed the year at $497.50 per kilogram for 
free transmission medium that is not sus- germanium metal and $269.50 per kilogram 
ceptible to distortion by an electromagnetic for dioxide. 

Table 7.—U.S. imports for consumption of germanium in 1978 and 1979, by country 

1978 1979 | 
Countr Quantity... ...—<“—*«S anit 

" (diograms) Value qlogramsy Value 
Unwrought and waste and scrap: 

Belgium-Luxembourg ____._________.__.--._____ 520 —- $759,671 961 $985,102 
Denmark __________________ Le 306 25,474 __ __ 
Germany, Federal Republic of _._________________ 640 144,934 300 71,535 
Italy___ $e eee eee 142 18,125 _. _ 
New Zealand. ________________ ~~~ ee 100 19,204 _— _- 
Switzerland ____________________L_ iL LL Le 3 2,334 2,600 144,554 
United Kingdom _______- ee 344 30,451 -_ __ 
U.S.S.R —-—~--___------~---~---------------_ 76092 ~~ 

Total _-_________________~ Li 2,631 1,117,285 3,861 1,201,191 

Wrought: | 
Belgium-Luxembourg ___________~-~__--_--__- 25 16,670 166 93,702 
France __—~—~~__-~..--_-----~~-~-----------_ -- _- 1 600 
Germany, Federal Republic of ~------------------_ =~  T 

Total ________________ ee 25 16,670 168 95,045
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World Review.—As a byproduct of base- over 27,000 kilograms during 1978 and an 
metal mining, mainly zinc, primary germa-_ estimated 26,000 to 33,000 kilograms during 
nium supplies were dependent upon the 1979. In 1978, Austria reported that 4,270 
rate of production and recovery of the host kilograms of germanium were contained in 
metal. Austria and the Federal Republic of zinc concentrates produced during the year. 
Germany, France, Italy, and the United Technology.—A niobium-germanium- 
States were the major identified sources of coated superconducting tape of copper or 
germanium-bearing raw materials. The nickel was developed in conjunction with 
U.S.S.R. and possibly Japan recovered ger- research aimed at achieving less expensive 
manium from internal primary sources. and more energy-efficient methods of trans- 
The largest reserves of germanium were mitting large blocks of electrical power. The 
located in the Shaba (formerly Katanga) tape, which would operate in a cryogenic 

| Province of Zaire, and germanium-bearing cable, has been fabricated in experimental 
concentrates and smelter residues from lengths of up to 20 meters using chemical 
that country have traditionally been re- vapor deposition. No problems were fore- 
fined in Belgium by Metallurgie Hoboken- seen in producing longer lengths for com- 
Overpelt, S.A. However, due to recent politi- mercial applications.” : 
cal difficulties in Zaire, no germanium- A new pyrometallurgical process was de- 

| bearing material has been reported to have veloped and patented for the recovery and 
moved from Zaire to Belgium over the past purification of germanium from residues 

_ several years. The Belgian refinery also obtained during the controlled distillation 
| relied upon material derived from mines in and recovery of zinc from zinc ore. The ~ 

Italy, France, and other European countries resultant germanium product was of high 
as well as stockpiled material from Zaire. purity, especially with respect to arsenic." 
Other germanium refineries were locatedin = The addition of lead germanate to the 
the Federal Republic of Germany, France, barium titanate used in ceramic capacitors 
Italy, Japan, the U.S.S.R., and the United was found to result in improved electrical 

States. characteristics, to simplify and increase the 
World production of refined germanium’ energy efficiency of the manufacturing 

during 1978 and 1979 was estimated to have process, and to allow the use of less expen- 
been 99,000 and 109,000 kilograms, respec- sive electrode materials.'? 
tively. France and Italy combined produced | 

| | INDIUM? ~ 

Domestic Production.—Indium was pro- indium were instruments, 30%; solders, al- 
duced by ASARCO Incorporated at its Den- loys, and coatings, 40%; electronic compo- 
ver, Colo., plant, by Indium Corp. of Ameri- nents, 10%; research and other uses, 20%. 

ca in Utica, N.Y., and by NJZ Alloys, Inc., a Stocks.—Producer stocks remained rela- 
_ partnership of the New Jersey Zinc Co. and _ tively constant throughout the 1978-79 peri- 

Indium Corp. The partnership produced od. 
indium at the Palmerton, Pa., plant of New Price.—The price of indium metal ap- 
Jersey Zinc, with further refining and mar- proximately doubled in the 1978-79 period. 
keting provided by Indium Corp. Domestic The price in January 1978 was $8.50 to 
production in 1978 and 1979 was withheld to $10.00 per troy ounce; declined in March 
avoid disclosing company proprietary infor- 1978 to $7.75 to $8.50 per troy ounce, but 
mation, but remained about the same asin after a series of upward moves, reached 

1977. Small amounts of secondary indium $10.50 per troy ounce by the end of 1978. By 
were available from specialty-metal- February 1979, the price rose to $10.50 to 
recycling firms. $11.00 per troy ounce. A series of steady 
Consumption and Uses.—Indium con- increases led to a price of $13.50 per troy 

sumption increased somewhat in 1978 and ounce by June 1979, and by yearend, the 
1979 compared with 1977 levels. Despite price reached $18.50 per troy ounce. The 
sharply rising prices, the metal continued price increases were attributed to lower 
to find application in a variety of uses and indium content in residues at a time of 
research studies involving possible future generally increasing demand. 
uses, particularly for solar cells, remained Foreign Trade.—Imports of indium de- 
active. Significant increases were registered clined in 1978, but rose in 1979 to approxi- 
in the use of indium for nuclear control mately the 1977 levels. Imports remained 
rods. Estimated consumption patterns for well below the high levels of the 1970-74
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Table 8.—U.S. imports for consumption of indium, by country 

(Thousand troy ounces and thousand dollars) 
: 7 . fi 

| . ) 1977 1978 1979 
| Country —_—<— = 

- Quantity Value Quantity Value Quantity Value 

Unwrought and waste and scrap: | | 
Belgium-Luxembourg __——~-__---------- 4 22 33. 432 124 1,504 

Canada______ ee ti« 524s 196 36 458 
Germany, Federal Republicof _.._.___-_----- 119 186 °° 28 222 16 176 . 
Japan __,-___-______-------------- 24 175 - 24 - 268 3 24 
Mexico _________~__~--------~----- _- _- _- -- 3 4 

Nethertands _____________---------- 20 137 3 39 3 36 
Peru_________________----------- 89 + 865 71 589 90 1,172 
United Kingdom ____ __-__----------- 70 . 294 25 303 7 219 

Total __________-_------------_-- 286 2,208 204 2,049 282 3,593 

Wrought: . ; _ 
Beigium-Luxembourg oe eee ee _- — -- _- 1 13 

Canada ________=______-~------~---- Q) 2 _ __ (4) 6 

France ____________-------------- (4) 1 __ __ __ __ 

Germany, Federal Republic of ______------. __ __ @) - 2 1 7 

Netherlands ___________----~--~-----+- oo __ (4) 1 () 1 

Peru_____ 5 48 2 15 9 137 

United Kingdom ____--~-------~-----. (4) 5 (4) 18 1 22 

Total._____________------------- | 5 sl. 36 23s 186 

‘Less than 1/2 unit. | | 

period. The 1979 value of indium imports, at wrought indium was 9%. Statutory duties 

$3.6 million was the highest in recent years, for the U.S:S.R.’and the German Democrat- 

primarily reflecting higher indium prices. ic Republic were 25% ad valorem on 

In 1978-79 the duty on unwrought, waste unwrought and 45% ad valorem of wrought 

and scrap indium remained at 5% ad valor- metal. | | | 

em for the Most Favored Nations. Duties on Starting in 1980, changes were effected in 

waste and scrap were suspended until June the tariff for indium as follows: | 

80, 1981, by Public Law 95-508. The dutyon | | 

, . MFN '  Non-MFN 

| | 1/1/80 1/1/87 1/1/80 

Unwrought and waste and scrap Wo eee 628.45 2% ad Free - 25% ad 
valorem valorem. 

Wrought ____._______------------------------+--- 628.50 838%ad 3.6% ad - 45% ad 
. valorem valorem valorem. 

Compounds 4-____-------------~------------------ 423.96 4.4% ad. Free 25% ad 
valorem valorem. 

ee SR 

World Review.—A strengthened produc- ounces in 1979. In 1979, Indium Corp.’s new 

tion pattern characterized several of the plant in Marseilles, France, commenced 

main world indium producers in 1978 and production. A major change in world trade 

1979 compared with 1977. Cominco Ltd., patterns occurred during 1978-79 with 

traditionally a major factor among world the absence of exporting activity by the 

- producers and Canada’s only indium pro- U.S.S.R. and Mainland China; both had 

ducer, significantly expanded output to been major exporters of indium in prior 

124,000 troy ounces in 1978 and 145,000troy years, but became net importers in 1978-79.
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- | a RADIUM“4 | a ee 

During 1978 and 1979, radium was used in 1978 and 1979 were included with data on » 
mostly in the therapeutic treatment of can- other radioactive materials. = oe 
cer. Replacement of radium by radioiso-. World Review.—Information on radium - 
topes of other elements in the treatment of in world markets was not readily available. — 
cancercontinued. = .. 3... ... The Belgium company, Union Miniere S.A.,” | 

, Domestic Production.—No radium pro- believed to be the largest radium producer ° duction was reported in the United States ang supplier, stopped producing radium in — during 1978 and 1979. Domestic demand 1978. Amersham and Buchler, Braun: 
was One by TO een stocks Rady schweig, Federal Republic of Germany, was. 
main domestic sup tien ew York, was the reported to be the leading supplier of radi- 

ne SUppier. . . Small quantities of radium were also Consumption and Uses.—Radium was “™ 4 . he Uni 
used mostly in the therapeutic treatment of 2PPa@rently p roduced in Canada, the United 
cancer, but was being replaced by cesium: Kingdom, and in some centrally . controlled | for this purpose. Radium was also used in ¢Conomy countries. The industrial nations 
the manufacture of thickness or density Consumed most of the radium in use pat- 
gauges for use in paper mills, steel mills, terns similar to those in the United States. _ 
and in the manufacture of plastics. Some of Technology.—During uranium extrac- these gauges measure the density of coal tion, nearly all the radium remains in the | 
slurries. As much as one-third of these types mill tailings, causing storage and possible 
of gauges used radium. Radium was not as environmental problems. | a : 
effective as some other radionuclides in The Center for Human Radiobiology, Ar- | 
these applications but had’an advantage in gonne National Laboratory, issued a report 
that it did not have to be licensed by the on the status of the study of radium in . Nuclear Regulatory Commission. Radium humans." re 
was also used as calibration sources and EPA concluded a study of the effects on: 
laboratory “standards. About ‘850 grams of health of exposure to radiation from 
radium was used in the United States in yadium-226, which reportedly occurred in 
1978 and 1979. The Environmental Protec- structures built on phosphate lands in Flori- — 
tion Agency (EP A) owned and operated a da. The report evaluated radiation levels in 
depository for radium in Montgomery, Ala. existing structures and concluded that over 
This depository, in ae received 72 ship- 4 normal lifetime, persons residing in 
tO te ol radium tota ing app roximately homes on phosphate lands in the study area , milligrams. In 1979, 19 shipments of . . . en . : 77;  @xperience an average lung cancer risk 35% radium totaling approximately 4,077 milli- ter th 1. and that th ‘de 
grams were received. The radium disposal 8'°#%¢T tMan normal, an ae Mose resid- 
program was inactive for about 16 weeks in (18 1 homes exhibiting the highest radia- | 1979, as the EPA was in the process of tion levels measured experience risk of lung 
replacing all of its shipping containers. The ©4nCer two to four times the US. average.’ 
quantity of radium stored at the depository The U.S. Geological Survey reported that at the end of 1979 was approximately 116 the discharge of hot springs in Jefferson 
grams. County, Mont., contained high concentra- 
Prices.—The price of radium, per milli- tions of radon, and the gross alpha activity 

gram, unencapsulated, as quoted by Radi- and the concentration of radium-226 ex- 
um Chemical Co., in 1978 and 1979 was ceeded maximum levels recommended by 
$35.00. EPA for drinking water.’ 

Foreign Trade.—Data on trade in radium 

SCANDIUM!?2 

Minor quantities of scandium were consu- _ tariffs for these nations will decline annual- 
med in 1978 and 1979. Imports and industry __ly, in stages, beginning January 1, 1980, and 
stocks were sufficient to meet demand. One_ ending J anuary 1, 1987. 
domestic producer provided the majority of Domestic Production.—In 1978 and 1979 
scandium metal and compounds consumed. _there was no domestic mine production of 

Legislation and Government Pro- scandium minerals. Research Chemicals, a 
grams.—New tariff rates for the mineral division of Nucor Corp., Phoenix, Ariz., 
and metal category in which scandium was_ remained the principal producer of scan- 
reported resulted from the 1979 Tokyo dium oxide, metal, and compounds. Trad- 
round of tariff negotiations, giving most ing companies supplied most of the remain- 
nations Most Favored Nation status. The ing demand with imports.



, MINOR METALS _ 1043 

Consumption and Uses.—Only a small Data on scandium were included in data for 
quantity of scandium in all forms was other minerals and metals, n.e.c. (not else- 
consumed, primarily for research and devel- where classified); however, trade was believ- 
opment. Scandium was also used to manu- ed to be minor. Based on available infor Mma- 

facture special scandium iodide high- tion, Australia and the centrally controlled 

intensity lamps and as a tracer (radioiso- hers ob, iene aie the prc ie 
tope scandium-46) in petroleum production. P Wo 1 d Re yum- ‘Infone ‘ation on ses 
A scant quantity of scandium was consumed Or eview.— *ntormatio an b . . . dium-related activities in foreign countries y the chemical and electronic industries. . ; 

Pri Y d ori f di ,. was not readily available. 
| nd ean nds prices 0 dbs Rene arch Technology.—Small quantities of scan- 

a! and compounds were quoted by Research qium were detected using quantitative mi- 
Chemicals as follows: | . croprobe analysis of the nonmagnetic sepa- 

. : rate from rutile float concentration and 
oR egS:~C«é‘“‘é*Mag*nettiic:«sSeparate from monazite- rutile | 1978 1979 A 

he ? ~CCéfloat concentrate derived from the ore of the 
Item Fer gram, f@T gram, Climax molybdenum mine, Lake County, 

| e99.«—«dO to BA 100to Colo.19 1to99  “yra® «=: 1to99 “eg olo.} | 
—  SramS grams © 8TAMS prams The heat capacity of three different | 

In — ~ si10 0 900 $1100 $9 - electrotransport refined scandium samples | 

Powder 222222 +1350 TOO 1350 + 00 Were measured for 1 to 20°K and the result- 
Chips____.._ 1250 1000 1250 1000 ant thermodynamic parameters given. The 

Distilled a 20.00 15.00 20.00 15.00 influence of magnesium, iron, and zirconi- 
99.99% aoe 5.00 3.50 | 6.00 400 um impurities on the heat capacity of scan- _ | 
S70 ~— . . . . . 20 

Salts'___~—s—“(ité«a 8280S 280 «= 2.3g:~« dtm were also observed.” ae 
——. $$ The electrical resistivity of scandium- 

‘Salts include acetates, carbonates, chlorides, nitrates, _ hydrogen alloys containing a maximum of. 
oe ot 00 996 eae: bydr ous form produced from 95 atomic percent hydrogen was observed | 

- — between 4.2 and 300°K. At heating or cool- 
Foreign Trade.—There were no official ing rates of 1°K per minute, no hysteresis 

US. foreign trade statistics for scandium. was observed in the electrical resistivity.2?_ 

| SELENIUM22 — | | 

Higher copper prices in 1979 encouraged - Legislation and Government  Pro- 
more production of copper and its associat- grams.—Effective January 1979, the Food 
ed byproduct, selenium. Prices of selenium and Drug Administration extended the use 
weakened in 1979 as consumption declined of selenium as a feed additive for sheep and 
to its lowest level since 1967. allowed its use for beef and dairy cattle. 

| | Table 9.—Salient selenium statistics 
(Pounds of contained selenium) 

SL Sy 
yoy pestis iiss cS 

| 1975 1976 1977 1978 1979 
United States: 

Production, primary______________ 357,722 - 400,609 499,475 508,636. 587,118 
Shipments to consumers ___________ 284,479 369,588 353,098 324,378 467,338 
Imports for consumption ___________ 889,320 811,257 585,673 799,853 683,903 
Exports, metal, waste and scrap_______ 117,596 193,484 67,610 227,449 333,282 
Shipments from Government stocks _ _ __ 6,169 2,470 _—_ a —_ 
Apparent consumption ____________ 1,062,372 989,831 871,161 896,782 817,959 
Stocks, yearend, producer __________ 152,373 176,742 323,119 507,377 627,157 
Producer’s price, average per pound, com- 

mercial and high-purity grades ___ _ __ $18-$22 $18-$22 $17.12-$20.86 $15-$18 $13.65-$15.31 
World: Refinery production ____._______ 2,608,356  °2,477,784 3,020,950 3,192,758 3,443,931 a i 

"Revised.
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| Domestic Production.—During 1978 and for virgin selenium in the photocopier in- 
1979, primary selenium was recovered at dustry, and disappointing auto sales ad- 
three copper refineries: AMAX Copper, Inc., versely affected selenium pigment and free 
Carteret, N.J.; ASARCO Incorporated, Am- machining steel consumption. 
arillo, Tex.; and Kennecott Corp., Magna, Stocks.—U.S. producer stocks continued 
Utah. AMAX, Inc., toll-refined selenium for to rise, and represented about 9 months of 
the Phelps Dodge Corp. | supply at the 1979 rate of apparent con- 

Anode slimes recovered from the electro- sumption. 
lytic tanks and residues of pollution abate- Prices.—Selenium is usually sold as a 
ment plants at domestic and foreign nonfer- commercial grade (99.5% minimum) and as 
rous smelters and refineries also were a high-purity grade (99.9% minimum) pow- 
shipped to these plants for recovery of gold, der available in varying mesh sizes. Pellets 
silver, selenium, and tellurium. High-purity and sticks are also sold. 
selenium metal and various selenium com- Domestic producer prices for commercial- 
pounds were produced by the three copper grade and high-purity selenium have declin- 
refineries and other processors from ed every year since 1976. Prices were stable - 
commercial-grade metal. in 1978 but dropped twice in 1979, once in 

Most of the U.S. selenium scrap supply is April and again in October. U.S. and Euro- 
sent to Canada for reprocessing and return- pean dealer prices ranged from a high of 
ed to U.S. markets for consumption. Seleni- $13.75 - $14.50 per pound in June 1978 toa 
um scrap is recovered from xerographic, low of $9.00 -$9.75 per pound in November 
rectifier, and chemical processes. The sele- 1979. Prices at yearend 1979 were $9.15 - 

nium coated on xerographic drums isnearly $9.75 per pound. 
100% recoverable as either high-purity or Low prices were a result of continued 
commercial-grade selenium. high rates of selenium production both in 

Consumption and Uses.—The following the U.S. and Canada. 
, _are estimates of selenium consumpticn by Foreign Trade.—Selenium exports more 

end-use categories in 1978 and 1979: Elec- than tripled in 1978 and increased signifi- — 
tronic and photocopier components, 35%; cantly in 1979. In 1978 and 1979, a new 
glass manufacturing, 30%; chemicals and practice of including in trade statistics sele- 
pigments, 25%; and other, 10%. Consump- nium waste and scrap as well as a selenium 
tion of selenium increased slightly in 1978 metal was begun. Much of the selenium 
and then dropped in 1979. Increased recy- exported to Japan in those 2 years was 

_ cling of xerography drums reduced demand __ waste, scrap, and crude forms. 

Table 10.—U.S. exports of selenium metal, waste, and scrap, by country | 

1978 1979 

Country Quantity Value Quantity Value 

Argentina _____________-~---~-~-~~~_~__~~ ~~~ — __ 500 $6,250 
Australia__§_§_§ $$ 4,651 $20,930 500 6,750 
Belgium-Luxembourg ____~__________-_~~________ __ — 814 6,260 
Brazil 2 eee 4,216 58,778 __ __ 
Canada____ ee 5,646 58,970 1,419 12,769 
Colombia____________________----~ Le 3,307 34,233 __ __ 
Dominican Republic ______.__________-~-~_~_______ __ -__ 607 12,810 
France _____}_}__ Le 132 1,588 2,404 51,912 
Germany, Federal Republic of ___.-§__/__________-____ 11,245 167,130 15,183 138,556 
India _.___________________ ie 1,748 23,925 107 2,605 
Italy____________ ee __ __ 1,166 14,300 
Japan _______ eee 78,088 399,617 51,948 296,622 
Mexico ________§_ _~>_ ee 1,812 15,798 _— _— 
Netherlands ______________________-_-_______ 37,200 388,410 100,005 —:1,091,672 
Portugal _. $$ _______ 324 2,653 _— __ 
South Africa, Republic of _..-_-~2~2 ~~ Le 880 12,038 — __ 
Spain _-__ ee 4,400 51,480 2,400 26,400 
Sweden_______________ LL __ __ 110 3,132 
Switzerland _______________ 86 2,665 — _- 
United Kingdom _________ ee 73,714 350,773 154,007  —-2,174,176 
Venezuela ~--------------------------------_ TR 25,9778 

Total ____________________ ee 227,449 «1,578,988 333,282 3,870,192
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Table 11.—U.S. imports for consumption of selenium, by country 

(Pounds of contained selenium) | 

1978 | 1979 
Country ——.]. $$ 

Quantity Value Quantity Value 

Unwrought and waste and scrap: | 
Australia___§_§__§_§___________ ~~~ -~______ +--+ 2,205 $24,912 _— — 
Belgium-Luxembourg ___________________-___-_ 41,711 147,921 52,970 $842,555 
Canada _____________- ee 228,948 4,787,678 322,951 6,831,251 
Chile ______________ eee 30,690 338,776 8,817 101,230 | 
Finland. _~______________~~-~____-~-+------+-+ 1,102 13,834 661 6,895 
France __________ ee 20 300 598 7,475 
Germany, Federal Republic of ________-__-~---___--~- 15,860 236,768 17,073 208,343 
Japan ee 230,340 2,806,652 120,380 1,691,975 
Mexico _____________________-_____---_-- 24,252 244,535 11,022 120,733 
Netherlands ____._________________________- 4,400 41,864 __ __ 
Peru____________ ee 7,800 112,648 __ OO 
Sweden ___________-___ ee 5,776 121,459 19,004 403,207 : 
United Kingdom ______________---~-~~--~---~-+-- 22,991 232,292 25,067 283,559 
Yugoslavia__ .__________---_-~~-+--_~--~--~-~-- 105,238 1,140,838 66,052 673,387 
Zambia _____._________________----------- 11,000 80,341 17,033 222,429 

Total. __-_________~-~___-~-~--~_~-_~~--~--~--~-~ 732,333 10,930,818 661,628 10,888,039 

Selenium dioxide: ’ 
Germany, Federal Republic of _________-_--------~-~ 34,349 384,144 15,410 175,583 
Sweden _______________~__ eee 6,173 29,289 — __ 
United Kingdom =~ _______________________- 2 429 2 429 

Total. 5 5 eee 40,524 453,862 15,412 176,012 

Selenium Salts: 
Ireland ____§_§__§_-__ ee _- ee 53 753 
Japan ___§ ~_-_____ et -— oe 463 14,942 
United Kingdom ____________---—-~~--------- 2,166 3,413 3,763 8,945 

Total. = ee 2,166 3,413 4,279 24,640 | 

Other selenium compounds: 
Germany, Federal Republic of _________._----_-~-- 20,061 267,833 _ _- — 
Japan ____________~-___~_~___-_-~_-+_-~-~-+--- 1,550 35,503 529 14,942 . 
Sweden ____._. -§ _-§_-_ > 2,227 38,882 28 508 
United Kingdom ____________-~~-~--»-~----~--- 992 14,628 2,027 19,130 

Total. ~~ 5 pe eee 24,830 356,846 2,584 34,580 | 

Total, all forms_ woe eee 799,853 11,744,939 683,903 = 11,123,271 

Significant revisions of tariff rates on stages beginning January 1, 1980, and end- 
many mineral commodities, including sele- ing January 1, 1987. The following tabul- 
nium, resulted from an agreement reached ation indicates scheduled changes in the 
in 1979 in Tokyo between the developed U-S. tariff rates for selenium. The tariff | 
nations of the world. The tariff rate for rate for Non-MFN remained free for seleni- 
other selenium compounds (TSUS 420.54) um metal and selenium dioxide and 25% ad 
was scheduled to be reduced in gradual valorem for other selenium compounds. 

a Se ener eee nen a eee ne 

Most Favored Nation (MFN) 
Item : Number ——————_—————___—__—___——_——_——— 

1/1/79. 1/1/80 ~——-1/1/87 

Selenium metal________________--~---~-------~-~------- 632.40 Free Free Free. 
Selenium dioxide and salts _____________~______ ~~~ 420.50, 

420.52 Free Free Free. 
Other selenium compounds __________—--._-_-_------------- 420.54 5%ad 48%ad 3.7% ad 

valorem valorem valorem. 

World Review.—World refinery produc- mercial-grade selenium at its Brimsdown 
tion of selenium increased in both 1978 and_ refinery near London. The company cur- 
1979, with both Japan and Canada contrib- rently extracts precious metals from copper 
uting about 1 million pounds each. The tankhouse slimes. Estimated capacity from 
U.S.S.R. is known to be a major producer, the plant could be as much as 220,000 to 
but data are insufficient to estimate annual 260,000 pounds per year. 
production. Zambia.—A refinery owned by Roan Con- 

United Kingdom.—Johnson Matthey  solidated Mines Ltd. (RCM) began produc- 
Chemicals Ltd. began producing com- ingselenium in November 1977.
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Table 12.—Selenium: World refinery production, by country? 
~~ (Pounds) | , | ' . - 

Country? | 1976 1977 1978? 1979° 
Belgium®____2 = = 130,000 130,000 130,000 130,000 Canada? a 499,168 .. 905,111 865,924 1,128,118 Chile _--______ 33,160 18,291 . £18,000 18,000 Finland___ =~ _ 2-8 21,894 25,693 37,104 39,700 Japan —-——______--- 28 = 1,014125 1,005,306 —_°1,100'000 ~~ 1,000,000 Mexico ______________ 127,868 110,231 176,369 181,000 Peru___-__ = 19,299 35,097 =—-s« 28,499 =——stié«30,000 =» Sweden ___ = "132,277 145,505 «147,710 + —-:150,000 _ United.States ____________ — ae eee LL * 400,609 499,475 508,636 *587,118. Yugoslavia_____________ - 99,384. 111,024 112,435 ~ 110,000 Zambia __-__________ a 35,217 | 68,081 - 70,000 

Total _-_--_-_~_____ 2,477,784 3,020,950 3,192,758 3,443,931 
¢ 

= “Estimate. Preliminary. ‘Revised. =~ © FE . BO 
Insofar as possible, data relate to refinery-output only; thus, countries that produce selenium contained in copper ores, copper concentrates, blister copper, and/or refinery residues, but do not recover refined selenium from these materials © indigenously are excluded to avoid double counting. oe uo Ce In addition to the countries listed, Australia, the Federal Republic of Germany, and the U.S.S.R. produce refined: | selenium, but output is not reported, and available information is inadequate for formulation of reliable estimates of output levels. Australia is known:to produce selenium in intermediate metallurgical products (Peko Wallsend Ltd. at June and Warrego mines, Tennant.Creek):and has facilities to produce elemental selenium (Port Kembla refinery of the _ Electrolytic Refining and Smelting Co. of Australia Pty Ltd:); output by Peko Wallsend is not reported in order to avoid double counting, and output, if any, by the Port Kembla refinery is unreported... - os oe Oo 3Refinery output from all sources, including imported materials and secondary sources. oo . “Reported figure. OC oe a | | _ 

| Technology.—Selenium.., sometimes oc- tate soluble selenium prior to the lime 
| curs in zinc ores and is combined with the - neutralization.» The method resulted in an. 

zinc sulfide concentrates from such ores. effluent containing less than 0.1 part per _ 
| During roasting operations to remove sulfur million of selenium. The treatment method 

from the concentrates, water is used to was tested successfully both in the laborato- 
| clean the gases generated. The resulting ry and at a smelter site. During the re- 

waste water is acidic and sometimes con- search, a rapid visual method also was 
tains up to 15 parts per million of selenium. developed for determining the concentra- 
Water quality standards have been set for tion of selenium in waste water. 
acidity, and standards for selenium content The 1976 proceedings of the symposium 
of waste water are under consideration by on Selenium-Tellurium in the Environment 
EPA. In current practice, acidity of the became available from the Selenium- 
waste water is neutralized with lime, which Tellurium Development Association, Inc.*4 
also precipitates some selenium. The Bu- Subjects covered included selenium in foods, 
reau of Mines investigated the removal of selenium in the atmosphere, the biological 

| selenium from zinc smelter acidic gas scrub- function of selenium, and the effect. of 
ber effluents by using zinc dust to precipi- selenium intake in humans and rats. 

.  TELLURIUM?> | 

Domestic Production.—Tellurium and decreased from that of the preceding year. 
tellurium dioxide was recovered domestical- Shipments of tellurium increased in both 
ly as a byproduct of electrolytic copper 1978 and 1979. Figures have been withheld 
refining by AMAX Copper, Inc., at Carteret, to avoid disclosing company proprietary 
N.J., and ASARCO Incorporated at Amaril- data. According to the American Bureau of 
lo, Tex. AMAX, Inc. toll-refined tellurium Metal Statistics, shipments of refined tellu- 
for the Phelps Dodge Corp. High-purity rium to customers in the United States 
tellurium, tellurium master alloys, and tel- increased from 204,000 pounds in 1977, to 
lurium compounds were produced by prima- 304,000 pounds in 1978, and to 430,000 
ry and intermediate processors from pounds in 1979. Data for 1977 and ‘1978 
commercial-grade metal and tellurium diox- included production from three domestic 
ide. Domestic production and producer and three foreign firms; 1979 data included 
stocks increased in 1978, but in 1979, they production from an additional foreign firm.
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Table 13.—Salient tellurium statistics | ) 
(Pounds of contained tellurium) , 

1975 1976 1977 1978 1979 

United States: 
Refinery production __-______-__________ | 130,844 W W WwW Ww Shipments toconsumers..____.________.._____ 163,089 W W WwW WwW Imports for consumption ____________________ 97,350 203,534 171,291 173,989 167,760 Apparent consumption _______________ | 260,489 390,503 393,479 402,232 494,010 Stocks, yearend, producer_____________________ 55,196 W WwW Ww: Ww Producers’ price: Average per 

pound, commercial grade ~- ee $9.28 $10.33 $17.15 $20 $20 World: Refinery production! __-_______________ | ™314,950 (7) (7) (7) ~ (*) 

"Revised. |W Withheld to avoid disclosing company proprietary data. 
'Excludes U.S. production from 1976 to 1979. . ?See World Production table. | 

Consumption and Uses.—Consumption of late in 1979. oe Co 
tellurium has increased every year since - Prices.—The producer price of tellurium 
1976. Tellurium consumption by end use in metal quoted by Metals Week has remained 
1979. was estimated as follows: Iron and unchanged at $20 per pound, since Septem- | 
steel production, 57%; chemical uses, 25%; ber 1977. Tellurium metal is usually mar- 
nonferrous metal production, 14%; and oth- _keted in the form of minus 200-mesh pow- er uses including rubber manufacturing, der or as slabs, tablets or sticks. Normal | 
4%. The estimated chemical usage of tellu- commercial grades contain a minimum 99% 
rium has increased sharply in the past few or 99.5% tellurium. Tellurium dioxide is 
years due to greater catalytic applications sold in the form of minus 40 to minus 200- 
of tellurium dioxide in processing. petro- mesh powder containing a minimum 75% _ 
chemicals. A large domestic consumer of  tellurium. | oe ne | catalyst-grade tellurium shut down its plant | | | So 

_ Table 14.—U.S. imports for consumption of tellurium, by country - a 

/ | - 1978 1979 
_ Country ce ~ Quantity Quantity rah . (pounds) Value (pounds) Value 

Unwrought and waste and scrap: . . 7 Belgium-Luxembourg _._____.________________ 18,965 $224,374 551 $16,010 Canada ___ = 30,520. . 708,155 17,930 582,390 | Fiji__----_-_. 30,622 599,052 2,205 —«-- 39,989 Germany, Federal Republicof __.________________ a) 3,627 58 12,365 Italy. _-- __ _ 4 432 Japan —__ = 10,497 229,509 2,821 — 49,192 Peru___- 20,401 481,566 — 3,641 70,650 United Kingdom ______ 5,078 131,963 9,513 188,780 ) teh te 01S 188,780 
Total _.--_---____-_ ee 111,142 2,878,246 ~=— 36,728 959,808 OES eA Meo 989,808 ————— Compounds: 

Canada ______-~_~_______ ee 36,353 597,868 88,157 1,492,788 Fiji 22,400 394,220 16,080 249,154 Germany, Federal Republic of _..._______________ 3 473 12 1,912 Hong Kong_-__________-__-_ __ __ 19,511 341,736 Japan ____- = 4,065 64,661 7,266 142,963 United Kingdom _________________________ 15 2,181 11 338 : 888 
Total ______-____- ee 62,886 1,059,403 131,087 2,228,891 rr oie Ot Bot 6,228,891 oo 

Salts: Germany, Federal Republicof _____________ | 11 1,058 _- a ee - ——————————————————— Grand total _-_-________-_- 173,989 3,438,707 167,760 3,188,699 > ee siete 

Foreign Trade.—There are no data on In recent years, the quantity of imported 
tellurium exports. tellurium compounds has been increasing 

The average value of imported tellurium at a faster rate than the quantity of import- 
metal and scrap increased to $21.40 per ed tellurium metal, waste, and scrap. The 
pound in 1978, and to $26.14 per pound in year 1979 marked the first time imports of 
1979. The average value of imported tellu- compounds exceeded imports of metal, 
rium compounds increased to $16.86 per waste, and scrap. 
pound in 1978 and to $17.01 per pound in Significant revisions of tariff rates on 
1979. many mineral commodities, including tellu-
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rium, resulted from an agreement reached  uled to be reduced in gradual stages begin- ; 

in 1979 in Tokyo between the developed ning January 1, 1980, and ending January 

nations of the world. The tariff rates for 1, 1987. The following tabulation indicates 

tellurium metal (TSUS 632.48) and tellu- scheduled changes in the U.S. tariff rates 

rium compounds (TSUS 421.90) were sched- for tellurium. | 

| 

| - Most Favored Nation (MFN) 
Item Number ———————_—_———_—_—_—"——"_- 

. 1/1/79 1/1/80 1/1/87 

Metal ________________-_-_-=------------+-------- 632.48 A%ad 3.5% ad Free. 
valorem valorem 

Compounds_____—___~--~-------------------------- 421.90 5%ad 48%ad 3.7% ad 
valorem valorem valorem. 

Salts_______________ eee ee 427.12 5% ad 5% ad 5% ad 
valorem valorem valorem. 
NN 

There was no change in the 25% ad _ was sold in the United States. | 

valorem rate charged for all categories of Hong Kong.—A new producer, Metal Re- 

tellurium imported from Non-Most Favored finers (Asia) Ltd., began production of | 

Nations. . catalyst-grade tellurium dioxide and tellu- — 

World Review.—World production of tel- rium metal beginning March 1, 1979. Metal 

lurium, excluding the United States, re- Refiners’ expected capacity is about 130,000 

mained at about the same level in 1978 asin pounds per year, making it one of the | 

1977, but increased substantially in 1979 largest producers in the world. 

due to initial tellurium production in Hong Japan.—Dramatic growth in producing 

Kong. | 7 and exporting both tellurium and selenium 

Fiji.—Tellurium production originated as in recent years has been a result of increas- 

a byproduct of indigenous gold production ing use of purchased process soda-ash-slag- 

| and from imported copper slimes. The cop- bearing residues of selenium and tellurium 

per slimes were obtained from the United from all parts of the world. The slag is left 

States and accounted for a much larger after silver and gold have been removed 

source of tellurium production than did gold from copper slimes. 

ore. Most of the.refined tellurium produced 

Table 15.—Tellurium: World refinery production, by country’ 

(Pounds) 
Ne 

Country” 1976 1977 1978” 1979° 

Canada? _______________~----_~-+---~-+-~------- 117,156 81,617 99,867 4104,065 

Fiji___________-_--_----------------------- 2446 ©27,000 £50,000 . 50,000 
Hong Kong_____-~-~~------------------------ _- _— NA 100,000 

Japan____________ ~~ --------- 73,634 143,521 ©162,000 170,000 
Peru______________----------------------- 727,130 40,499 33,911 35,000 
United States __________~-_-----~-+-+------------ WwW WwW WwW WwW 

_- United States ~~ ~~ ~~~ 7 orn 

3 €Kstimate. Preliminary. ‘Revised. NA Notavailable. W Withheld to avoid disclosing company proprietary 

ata. 

1Insofar as possible, data relate to refinery output only; thus, countries that produce tellurium contained in copper 

ores, copper concentrates, blister copper, and/or refinery residues, but do not recover refined tellurium, are excluded to 

avoid double counting. Table is not totaled because of the exclusion of data from major world producers, notably the 

United States and the U.S.S.R. 
21n addition to the countries listed, Australia, Belgium, the Federal Republic of Germany, and the U.S.S.R. are known 

to produce refined tellurium, but output is not reported, and available information is inadequate for formulation of 

reliable estimates of output levels. Moreover, other major copper refining nations such as Chile, Zaire, and Zambia may 

produce refined tellurium, but output in these nations is conjectural. 

3Refinery output from all sources, including imports and secondary sources. 

*Reported figure..
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: | Technology.—A research laboratory of when 0.1% tellurium together with 0.5%. 

AMAX Copper Inc. in conjunction with the copper was added, those problems were 

Selenium Tellurium Development Associa- overcome. . . ee 

tion, Inc., developed a new process for ad- In a Battelle Memorial Institute study 

ding tellurium to powder metallurgy steels under contract with the U.S. Department of 

in order to improve steel machinability. Energy, tellurium was included as one of 

When tellurium alone was added to powder eight elements identified as posing severe 

metallurgy steel, excessive loss of tellurium material constraints if selected for large- | 

during sintering or severe cracking during scale use in a cadmium sulfide-cadmium 

hot extrusion of the steel occurred. But telluride solar electric cell.” 

| | THALLIUM”® 

‘Domestic Production—The principal clude electronic components, low-melting | 

source of commercial thallium is the trace alloys, low-temperature thermometers, ad- 

amount found in sulfide ores of other met- ditives for changing the refractive index of 

als. The supply is derived from processing glass, photosensitive devices, and as an | 

selected smelter flue dusts and residues of additive to mercury lamps. Thallium- 

the particular base metal ores. The Globe activated sodium iodide crystals are used in 

plant of ASARCO Incorporated at Denver, gamma radiation detection equipment. : 

| Colo., was the only domestic producer of Prices.—The price of thallium in 25 | | 

thallium and thallium compounds. pound lots was $7.50 per pound throughout oo, 

_ Production 1978 and 1979. | , a . 

of chemicals was much lower in 1978 and _—‘ Foreign Trade.—As a result of the Tokyo . 

1979 compared with that of 1977, but ship- Round of multi-lateral trade negotiations : 

ments were about the same. a completed in 1979, the rates of duty for 

Uses.—The current uses of thallium in- thallium were changed as follows: | 

| Be oO : OS : MFN ~ Non-MFN _, 
Item | Number ——————————-- —_—— : 

a | 1/1/80 1/1/87 ~—-—«i1/1/80 

Unwrought metal, and waste and scrap __—-+~--~-~----------- 632.50 4.4% ad Free 25% ad 
valorem valorem. 

Compounds _____2__.- 2 --------- === ------- 422.00 48% ad = 3.1% ad =o ad | 
valorem valorem valorem. 

Table 16.—U.S. imports for consumption of thallium in 1978 and 1979, by country 

. . Unwrought, Unwrought, 
. Co ds Co ds 

Country of origin (gross weight) and waste (gross weight) and waste 

Pounds Value Pounds Value Pounds Value Pounds Value 

Belgium-Luxembourg_ — — — — — 50 $2,015 _- _- 37 $1,690 _- —- 

Canada ________-~---~-- _- -- 4 $763 -- _- _- —- 

France_____.~—_---~--~-- _- _- _— _- 7 325 _- _- 

Germany, Federal Republic of_ 483 18,294 22 475 889 27,922 __ __ 

Taiwan ________-~_--~- _- _- _- __ 1 300 _- _- 

United Kingdom___ _____- 28 1,212 __ __ 13 587 2 $357 

Total _._____-__-- 561 21,521 26 1,238 947 30,774 2 357 
OE ES EE —eeeeeeeSSSSFSFSS
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World Review.—World mine production Humans at the Center for Human Biology, data for thallium were not available. U.S. Health Physics. Pergamon Press Ltd., v. 35, | reserves in zinc ores were estimated at July 1978, pP. 159-166. Tet: . 200,000 pounds at the end of 1979. Windham, and. A. Cany. Inder Reine Pas, Ie ST. —— 
to Radium-226 in Florida Phosphate Lands. EPA/ 5201/4- 

»Prep ared by J - Roger Loebenstein, physical scientist. . ey RB ore J. Janzer. Natural Radioactivity A Federal Register. Occupational Exposure to Inorganic in Geothermal Waters, Alhambra Hot Springs and Nearby 9p ATE TS NS May STS evens, deferson Gonnts, Montana. US. Gel, Sure - : o » v. 6, No. 4, - t » pp. 040- 3______. Office of Pesticide Programs. V. 43, No. 202, 599. Or Mesearch, V ° my augus PP Oct. 18, 1978, pp. 48267-48298. *8Prepared by Christine M. Moore, mineral specialist, ‘U.S. Department of Agriculture. Cotton and Wool and Benjamin Petkof, physical scientist. Situation. CWS-22, February 1980, p. 24. 1*Desborough, G. A., and W. N. Sharp. Tantalum, Urani- *Haynes, B. W., J. C McConnell, and S. L. Law. um and Scandium in Heavy Accessory Oxides, Climax Antimony, Arsenic, and Mercury in the Combustible Molybdenum Mine, Climax, Colorado. Econ. Geol., v. 73, Fraction of Municipal Solid Waste. BuMines RI 8293, 1978, No. 8, September 1978, pp. 1749-1751. 11 pp. 
»Gschneider, K. A., Jr., T. W. E. Tsang, J. Queen, S. °Watts, R. L., W. E. Gurwell, C. H. Bloomster, S. A. Feevold, and F. A. Schmidt. Scandium Puzzle: What Are Smith, T. A. Nelson, and W. W. Pawlewicz. Some Potential 4ts d Aeun ee Properties. jrternat. Conf. on Pare, Earths yaterial Fonstraints in the Deployment of Photovoltaic pp ctinides. Durham, United Kingdom, July 4, , ar Klectric Systems. Battelle Pacific Northwest Labora- ; . octapie t faves, hland Wath September 9st 1 STC MAM. P Males. letra! Rest ,prepared by Robert J. Bascle, physical scientist. 136 ¥8. e. 2 EEE OD »P. Crouse, R. A., P. Cerny, D. L. Trueman, and R. O. Burt. 22p by J. ; ; ientist. _ The TANCO Pegmatite, Southwestern Manitoba. CIM Marchant We N° FRO. Demaeits Physical scientist, Bull., v. 12, No. 802, February 1979, pp. 142-151. : Selenium Removal From Acidic Waste Water Using Zinc Prepared by John M. Lucas, physical scientist. Reduction and Lime Neutralization. BuMines RI 8312, 10Maley, M. P., L. R. Newkirk, J.D. Thompson, andF.A. 1978, 9 pp. . Valencia. Development of Nb-Ge for Power Transmission *«Industrial Health Foundation, Inc. Proceedings of the Applications. Final report, Res. Proj. No. 7855-1. Los Symposium on Selenium-Tellurium in the Environment, Alamos Scientific Laboratory, Los Alamos, N. Mex., Janu- Lniversity orb ore Dame, Ind., May 11-13, 1976. Pitts. a 1979, 118 . 

urgh, Fa., , Pp. . 
TLebleu Ap Fossi, and J. M. DeMarthe (assigned to Prepared by J. Roger Loebenstein, physical scientist. Ste. Miniere et Metallurgique de Penarroya). Recovery Tanbenblat, P. and W. E. Smith. Tellurium Improves and Purification of Germanium From Zinc Ore. US. Pat Machinability of Powder Metallurgy Iron Parts. Bull. enlum Tellurium Development ociation, Inc., No. 

4,090,871, May 23, 1978. _ Selenium Tellurium Devel Association, Inc., N Payne, D..A., and S. M. Park (assigned to the Universi- "7 ty of Ulinois Foundation, Urbana, Ill). Heterophasic Ce g, "Watts, RL, W. E. WW. Pawie ier gomster, S. A. ramic Capacitor. U.S. Pat. 4,158,219, June 12, 1979. . Material Constraints in the Deployment of Photovoltaic Prepared by James F. Carlin, Jr., physical scientist. Solar Electric Systems. Battelle Memorial Institute, Pacif- ish opared by William S. se physical scientist. Ms ic N lorthwest Paboratory, September 1978, 75 pp. Se Wiand, KR. E., A. F. Stehney, A. M. Brues, M. S. **Prepared by T. John Rowland, Jr., Physical ientist, cittman, Sta Tr. Keane, BC. qoute, and M. M. Shanahan. and V. Anthony Cammarota, Jr., Physical Scientist. urren us of the Study o - an - in
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ASPHALT (NATIVE)! | 

Native asphalt was produced in 197 8.79 Southern Stone Co. in Colbert, Ala.; and by 

by six companies in four States. Leading Barton County Rock Asphalt Co. in Barton 

States were Texas and Utah. Output in- County, Mo. The product was used mainly | 

creased 37% in 1978 to 1.7 million tons and in street and road repair. — 

decreased 5% in 1979 to 1.6 million tons Gilsonite was produced by American Gil- 

while value increased 39% in 1978 to $19.3 sonite Co. in Uinta County, Utah, and by 

million and 33% in 1979 to $25.6 million. Ziegler Chemical and Mineral Corp. in 

Bituminous limestone was produced by Weber County, Utah. This material was 

Whites Uvalde Mines and by Uvalde Rock » used for purposes other than road repair. 

Asphalt Co. in Uvalde County, Tex.; by 

| GREENSAND? 

Greensand (glauconite) was produced in was sold for agricultural use as a soil 

1978-79 only by the Inversand Co., a subsid- conditioner. It contains both potassium and 

iary of Hungerford and Terry Inc., near phosphorus. Processed greensand was sold 

Clayton, N.J. Production and sales informa-_ as a filter media for the removal of manga- 

tion is withheld to avoid disclosing company nese, iron, sulfide, and other elements from 

proprietary data. water. 

Raw greensand produced by the company 

lODINE® 

U.S. demand for crude iodine in 1978 and _ period, the quoted price of crude product 

1979 was satisfied in part by increased was raised five times, and reached $4.54 per 

domestic production and withdrawals from pound by yearend 1979. Faced with rising 

the surplus world supply accumulated in prices and the possibility of shortages, U.S. 

prior years. By 1979, however, the iodine chemical companies stockpiled iodine sup- 

market was becoming unbalanced with de- plies in 1978 for consumption in 1979 and 

mand exceéding supply. During the 2-year future years. 

1051
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The two U.S. producers of crude iodine retained for captive use. 
increased output to record high levels, but _ Consumption and Uses.—According to | U.S. capacity was less than one-fourth of the Bureau of Mines canvass for 1978, crude 
domestic requirements. Japan, which was iodine was consumed by 30 plants in 14 
by far the largest producer of iodine, and States. Seventeen of the plants, which were 
Chile were the major sources of supply to located in the leading consumer States of 
U.S. and world markets; however, difficul- Missouri, Georgia, Pennsylvania, N ew 
ties with subsidence, drought, inflation of Jersey, and California (in decreasing magni- 
costs, and the weakness of the U.S. dollar tude of consumption), accounted for 80% of relative to the yen had a detrimental effect _ the total reported iodine consumption. _ 
on Japanese iodine production. J apanese The 1979 Bureau of Mines canvass indi- 
plants were operating substantially below cated a decline in crude iodine consumed in | theoretical capacity. Although Chilean out- 31. plants in 14 States. Eighteen of these 

: put increased in 1978 and 1979, Chilean plants, which were located in the leading 
capacity was insufficient to maintain the consumer States of Missouri, Pennsylvania, 
balance in supply and demand. New Jersey, California, and Georgia (in 

Legislation and Government Pro- decreasing magnitude of consumption), 
grams.—On December 31, 1978 and 1979, accounted for 86% of the total reported the U.S. Government strategic stockpile iodine consumption. Comparison of the 1979 showed an inventory of 8,010,000 pounds of canvass with 1978 figures showed a de- crude iodine. The stockpile inventory goal crease in consumption of crude iodine for was established at 3,333,000 pounds in 1976. making both organic and inorganic iodine None of the excess of 4,677,000 pounds has compounds and resublimed iodine. no 
been authorized for disposal. | While the canvass information indicates 

The depletion allowance for iodine re- a general consumption pattern, establishing mained at 14% of gross income, and may an accurate pattern of demand by end use is not exceed 50% of net income without the difficult because iodine is frequently conver- | depletion deduction. ted into intermediate compounds and mar- 
Domestic Production. —In 1978, its sec- keted as such before reaching its ultimate | ond year of production, Woodward Iodine end use. Moreover, iodine and iodides used 

Operations of Woodward, Okla., increased in catalytic and other dissipative processes output and sales 75%. In 1979, output and are not well covered. This situation has sales increased 7%. Woodward Iodine is a been revealed consistently in recent years joint venture between Amoco Production by import figures that exceeded reported Co. (49%) and PPG Industries, Inc. (51%). consumption figures; in 1978 and 1979, The operation is unique in comparison with crude iodine imports exceeded reported con- iodine operations in Michigan, Chile, and sumption by 437,000 pounds and 301,000 Japan because iodine is the only commer- pounds, respectively. Combining imports cial product. Amoco operates wells that with domestic production, estimated ex- pump brines and natural gas to the PPG ports, and consumer inventory accumula- plant where iodine of greater than 99.9% tions, apparent consumption in 1978 was purity is recovered by the conventional about 8.1 million pounds. In 1979, despite vapor stripping process with incorporated fewer iodine imports, apparent consump- proprietary refinements. To date, iodine tion rose to 8.7 million pounds. Substantial output has not approached the design ca- withdrawals from consumer company in- pacity of 2 million pounds per year. In 1979, ventories and greater domestic production strong demand and some operational diffi- were responsible for the increase in appar- culties that limited output forced PPG, ent consumption. 
which also markets iodine, to allocate sup- The major downstream uses for iodine in plies to customers. PPG introduced a 1978 were estimated as follows: Catalysts United States Pharmacopeia (U.S.P.) grade (for synthetic rubber, stabilized rosin, tall product to the market in 197 9, but sales oil, and other uses), estimated at 21%; were minimal because most of its iodine animal feed supplements (mainly for cattle), production was needed to supply crude io- 21%; inks and colorants, 16%; stabilizers (as dine customers. in nylon precursors), 14%; pharmaceuticals, The Dow Chemical Co. recovered iodine 12%; sanitary and industrial disinfectants, as a coproduct of bromine, calcium and 7%; photographic film, 4%; and other uses, magnesium compounds, and potash from 5%. Other uses includes the making of high- subterranean brines at Midland, Mich. purity metals, motor fuels, iodized salt, Dow’s iodine production increased in 1978 smog inhibitors, and lubricants. Iodine also and also in 1979. Reported capacity for has application in cloud seeding and radio- iodine extraction was 500,000 pounds.‘ opaque diagnosis in medicine. The end uses Most, if not all, of the Dow product was for iodine that appeared to have experi-
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: Table 1.—Crude iodine consumed in the United States ~ | 

a 1977 1978 1979 

a Consumption Consumption Consumption 

Products Number ——————_. Number ——————————->——— Number ——————————— 

of Thou- Percent of Thou- Percent of Thou- Percent 

plants sand of plants sand of — plants sand of 

; pounds total - pounds total pounds total 

Reported consumption: | 
CO | 

~ Resublimed iodine —— 6 506 9 9 639 10. 12 635 11 

Potassium iodide _ — — 7 = 1,287 21 11 =-1,279 20 9 1,155 19 

Sodium iodide _ _ _ — — 4 77 1 4 117 2 4 118 2 

Other inorganic . . 

compounds ____- 14. 1,705 29 ll —- 2,052 32 18 1,791 30 

Organic compounds _ _ 20 2,376 40 14. 2,315 36 15 2,235 — 38 . 

| Total______-- 131 25,900 100 189 ©=. 6,400 ~=—s«100 131 25,900 100 

Apparent consumption _ XX 8,600 XX XX 8,100. XX XX 8,700 XxX 

XX Not applicable. 
-1Nonadditive total because some plants produce more than one product. 

2Data may not add to total shown because of independent rounding. 

enced significant growth in 1978 were ani- marketer of U.S.-produced iodine, PPG In- 

mal feed supplements and inks and colo- dustries, initiated the price increase. This 

rants. - | was a departure from past price changes, 

The major downstream uses for iodine in which have traditionally been announced 

1979 were estimated as follows: Catalysts first by the Japanese Iodine Exporters Asso- 

(25%), animal feed additives (21%), pharma- ciation. | | 

ceuticals (15%), sanitary preparations Rising demand and production costs, and 

(11%), stabilizers (10%), inks and colorants the deteriorating relationship of the dollar 

(7%), photography (4%), and other (7%). to the yen were significant factors affecting 

Use of iodine for sanitation purposes in- price in 1978-79, although the dollar-yen — 

creased rapidly. Although most categories situation improved in 1979. Discounted 

of consumption continued to grow in 1979, a sales prices for quantity purchases increas- 

dramatic decrease in demand for crude ed also. As the leading vendor of crude 

iodine occurred in the inks and colorants iodine in world markets, Japan exemplified | 

category as rising iodine prices increased this upward trend in discount prices. Ex- 

the attractiveness of substitute chemicals. ports of Japanese iodine had an average 

Prices.—The quoted price at the begin- value of $2.20 per pound in 1978 and $3.04 | 

ning of 1978 of $2.31 per pound of crude per pound in 1979. Owing to the availability 

iodine was raised twice during the year, of improved information, the 197 8 figure 

first to $2.59, then to $3.10. Additional was revised from a previously reported 

increases to $3.63, $4.03, and $4.54 followed figure. 

in 1979. In. one instance in 1979, the major . 

Table 2.—Quoted prices of elemental iodine and selected iodine compounds! 
) 

| 

. Value per pound, Dec. 31 

| 1978 1979 

lodine, crude, drums _____-----------~----------------------
---7-- - 283.10 $4.54 

Resublimed iodine, U.S.P., granular, 100-pound drums, works _ -_--------------- 5.86 7.24 

Calcium iodate, drums, delivered_ ______--_--~------------------------ 3.32 3.32 

Calcium iodide, 35-pound drums, works_ —— _ — - ---~------~-------=--------" 5.98 5.98 

Potassium iodide, U.S.P., granular, crystals, drums, 1,000-pound lots, delivered_ _————-~- 4.18 5.32 

Sodium iodide, U.S.P., crystals, 300- to 500-pound lots, drums, freight equalized_____---~ 6.16 7.41 

Iodoform, N.F., 300-pound drums, f.o.b. works __ —_------------------------ $7.75-14.30 $7.75-14.30 

che il tii en 

1Conditions of final preparation, transportation, quantities, and qualities not stated are subject to negotiation and/or 

somewhat different price quotations. 

2Chemical Marketing Reporter, V. 214, No. 21, Nov. 20, 1978, p. 24. 

Source: Chemical Marketing Reporter, v. 215, No. 1, Jan. 1, 1979, pp. 46-55, and V. 216, No. 27, Dec. 31, 1979, pp. 26-35.
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Foreign Trade.—The quantity of U.S. iodine were imported in 1979 from nontradi- 
imports of crude iodine in 1979 was less tional sources. 
than imports in 1978, while the total value Imports of resublimed iodine, mostly from 

was higher. The increase in the average Japan, amounted to 83,613 pounds in 1978 
U.S. Customs declared value from $2.14 per and 21,773 pounds in 1979. 

pound in 1978 to $2.98 per pound in 1979 Tariff rates were 8 cents per pound on 

: reflected the growth in iodine prices. Im- resublimed iodine and 12 cents per pound 
ports of Japanese iodine declined from 1978 on potassium iodide. Crude iodine enters 
to 1979, whereas imports of Chilean iodine the United States duty free. | 
increased. In addition, small quantities of 

Table 3.—U.S. imports for consumption of crude iodine, by country 

(Thousand pounds and thousand dollars) 

1977 1978 1979 
Country — TT OTD oo 

Quantity Value Quantity Value Quantity Value 

Canada __________ ee 7 4 _- _— -- —- 
Chile. 1,543 2,860 1,102 2,425 1,342 4,314 
Indonesia_____________~____-~__~- a a _— —_ 13 40 
Japan = ee 5,390 710,968 5,734 12,208 4,838 14,073 
Mexico ______________ ie -— —_ _— _— 1 2 
United Kingdom _______--~~---~---~---- TT 

Total! ___________________ ee 6,940 18,831 6,837 14,633 6,201 18454 

"Revised. 
- 1Data may not add to totals shown because of independent rounding. 

Source: U.S. Department of Commerce, Bureau of the Census. 

World Review.—lIodine producing nations plant at Maria Elena. Production was 
include Japan, Chile, the United States, the planned to begin in 1980. | 

U.S.S.R., China, and Indonesia. Iceland.—One of the world’s largest sea- 

Chile.—Although the 1978 devaluation of weed drying plants is now in operation in 
the Chilean peso with respect to the U.S. Iceland.¢ Rockweed, dulse, and kelp are 
dollar placed the Chilean iodine producer in harvested and processed for industrial and 

- @ more secure position than that of Japa- veterinary uses and human consumption. 
nese producers, price increases initiated by Areas of kelp containing high iodine con- 
Japanese marketers were followed by Chi- centrations have been located and produc- 

| lean marketers. tion of an extract concentrate is underway. 
Iodine is a byproduct of potassium and Indonesia.—The iodine plant of the state- 

sodium nitrates extracted from Chile’s ca- owned pharmaceutical concern, P.T. Kimia 
liche deposits. The Government-owned min- Farma, at Mojokerto, East Java, is the only 
ing concern, Sociedad Quimica y Minera de crude iodine producer in Indonesia. Indone- 
Chile S.A. GSOQUIMICH), produced nitrates sia has traditionally exported about half of 
and iodine from three mines and plants: its iodine output and used the balance for 
Pedro de Valdivia, Maria Elena, and Victo- the manufacture of pharmaceuticals. 

ria. According to a SOQUIMICH spokes- Japan.—Production of crude iodine in 
man, iodine production goals for 1979 were Japan, the largest producer for the world 
2.6 million pounds at Pedro de Valdivia, 1.2 market, was affected by environmental and 
million pounds at Maria Elena, and 170 economic difficulties. Output in 1978-79 re- 
thousand pounds at Victoria.» Through pro- mained well below the 1972 record of 16.5 
grams designed by Saline Processors, a U.S. million pounds. Strong world demand for 
consulting firm, SOQUIMICH’s plans to Japanese iodine reduced inventories to be- 
apply new technology in the production of low adequate reserve levels. 
iodine and nitrates are expected to be realiz- Ise Chemical Industries, Ltd., which pro- 
ed in part in the construction of an iodine duces about half of Japan’s iodine, and the
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- Table 4.—Crude iodine: World production, by country 

(Thousand pounds) 

Country? 1976 1977 1978 1979° 

Chile _.___________ ee eee +--+ 3,187 4,092 4,237 4,800 
China, Mainland®_____.____-____-_____~----_---- 800 800 1,000 - 1,000 
Indonesia_ __ _________--.~-~---_-~-~-------~-~- 60 45 16 20 
Japan________________ ~~ ee 15,331 13,448 13,227 13,800 
United States ___________--_-~---__-_-+---~------ WwW WwW WwW Ww 
USSR® ~~ ++ 5,000 5,000 5,000 5,000 

World total? _~_____________-__-~--_------ 24,000 23,000 23,000 25,000 . 

€Estimated. Preliminary. W Withheld to avoid disclosing company proprietary data. 
1In addition to the countries listed, the Federal Republic of Germany is known to have produced. elemental iodine in 

1976 and may have continued to do so during 1977-1979, but output is not officially repo and available information is 
inadequate for formulations of reliable estimates of output levels. 

2Data may not add to totals shown because of independent rounding. 

other five producers operated near Tokyo environmental impact studies, and in locat- 
on the Chiba Peninsula, where problems ing recoverable chemicals. The laboratory 
with subsidence have increased in recent technique was reported to be more accurate 
years. Other problems for iodine producers and faster than the previously used titra- 
in 1978, besides subsidence, were related to tion method and to cover a wider range of 
a drought and a lack of profitability in iodide concentrations. The detection limit 
iodine production which was exacerbated by was 10 milligrams per liter. | 
the weakness of the U.S. dollar.” Ise has General Atomics Co. has reportedly solv- 
developed additional resources at Miyazaki ed most of the problems caused by side 
and Niigata, but continuing internal diffi- reactions in its experimental process to 
culties have delayed the company’s expan- produce hydrogen from a thermochemical 
sion plans. The Miyazaki plant was report- sulfur-iodine water splitting cycle.11 The 
edly not operating during part of 1978 and potential for hydrogen to emerge as the 
the Niigata plant cut back production by preferred way to deliver energy in the 
50%. Although the dollar strengthened in twenty-first century and the long-term re- 
relation to the yen in 1979, the situation quirement for a replacement for natural gas 
had not improved sufficiently to encourage as a hydrogen source make water a logical 
expansion of capacity. The Miyazaki oper- future source of hydrogen energy. The Saga- 
ation remained at about one-fourth of its mi Chemical Research Center in Japan, 

. design capacity of 4.4 million pounds. The where similar research is being conducted, 
Niigata facility produced about 1.5 million has developed a catalyst which it claims to 
pounds. be effective in the production of hydrogen 

Japanese exports of crude iodine increas- from a hydrogen iodide recycle process.’* | 
ed about 10% in 1978. Export values aver- The catalyst is composed of fine platinum 
aged $2.20 per pound (revised from a pre- particles scattered on a fluoride resin carri- 
viously published figure). Exports to the er. Early experiments have shown that at a 
United States amounted to 43% of the total temperature of 200° C the catalyst de- 
of 13.3 million pounds of iodine shipped to composed about 40% of the hydrogen iodide 
43 countries. The countries of the European in 100 minutes. The catalyst, which does not 
Community represented another 36%, and react with hydrogen iodide, remained active 
other markets included India (7%), Canada __ for 200-300 hours. 
(8%), and Poland (8%).® Using computer simulation, researchers 

In 1979, exports of Japanese iodine declin- at the Marshall Space Flight Center, 
ed 8% to 12.2 million pounds. Export values Huntsville, Ala., concluded that disposal in 
increased to an average $3.04 per pound. space is feasible for radioactive iodine waste 
Japan exported iodine to 30 countries, of from nuclear power reactors.'* The space 
which the United States accounted for 40%; transportation system utilized would rely 

- the European Community, 41%; India, 4%; on the space shuttle, a liquid hydrogen- 
Canada, 4%; and Poland, 2%.°® liquid oxygen orbit transfer vehicle, and a 
Technology.—The U.S. Department of solid propellant final stage. The iodine was 

Energy published a report on methods to assumed to be in the form of either an 
analyze oilfield brines for iodide and fluo- iodide or an iodate, and calculations were 
ride using selective ion electrodes.*° Knowl- based on the assumption that the final 
edge of the concentrations of these ions is destination would be either solar orbit or 
needed in enhanced oil recovery research, solar system escape.
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Study of the health effects on users of fecting while requiring less iodine and com- 
: drinking water purified with iodine indi- plexing agents. A spokesman for West-Agro, 

cated no ill effects during a 15-year pilot which holds patent technology on-iodophors 
project comprising a Florida prison commu- (iodine complexed by surfactants or polyvi- 
nity of 750 men and women." Of primary nyl pyrrolidine), believes that this discovery 
interest were the possible effects of iodinat- will enable the production of finished iodo- 
ed water on the thyroid function of adults phor formulations at lower cost, reduced 

and of infants born to female prisoners. The potential for iodine skin absorption in ani- _ 
research was supported by Calabrian Inter- mals and humans, and reduced potential for 
national, the Medical Research Service of iodine contamination of food and environ- 

. the Veterans Administration, and the Na-. ment. , 

tional Institutes of Health General Clinical A 3-year follow-up study is underway to 
| Research Center grant RR-82. | _ confirm the results of the National Oceanic 

West Design Chemical Group, a division and Atmospheric Administration’s weather 
of West Agro-Chemical, Inc.,has announced modification experiment in south Florida.'* 

a technological innovation in utilizing the Preliminary results indicated that cloud 
microbiocidal properties of iodine.* Com- seeding with silver iodide could increase 
pared with current products, the invention rainfall by 20%. | | oe 
reportedly accelerates iodine’s rate of disin- oo oo on 

—  MEERSCHAUM” ~~ > | a 

Crude meerschaum was not imported in 11,244 pounds, and had not. been imported 
1979; however, meerschaum imported for by the United States since 1975. Customs 
consumption in 1978 was 14,055 pounds, declared value of all imported meerschaum 
compared with only 485 pounds in 1977. in 1978 was $35,405, or $2.52 per pound. The 
Somalia (78%) and the Federal Republic of crude material was used by companies in 
Germany (22%) were the import sources in New York and Ohio for the manufacture of 
1978. Somalia meerschaum imports totaled smokers’ pipes. _ ae | 

| QUARTZ CRYSTAL? | | oo 

Cultured quartz crystal production in ural and cultured quartz crystal were not 
1978 was 329,000 pounds, a decrease of 44% available for the 1978-79 period. - 
from that in 1977; however, in 1979, the Legislation and Government  Pro- 
industry rebounded, increasing production grams.—At yearend 1979, the total Defense 
75% to 575,000 pounds. Consumption of Materials Inventory was 2.4 million pounds 
cultured quartz for 1978 and 1979 was of natural quartz crystal. During 1978 and 
237,000 pounds and 269,000 pounds, respec- through September 1979, the stockpile goal 
tively. Consumption of natural electronic/ for electronic grade crystal remained at 
optical grade quartz crystal continued its zero, making the entire quartz crystal stock- 
downward trend, decreasing 57% to 24,000 pile excess material. However, in Septem- 
pounds in 1978, and further decreasing 38% ber 1979, a provisional goal of 600,000 
to 15,000 pounds in 1979. Production of pounds of quartz crystal was established 
finished crystal units during the 1978-79 pending possible re-evaluation of require- 
period remained near the 1977 level of 74 ments. Stockpile sales of quartz for 1978 and 
million units. Imports of natural quartz 1979 totaled 63,000 pounds and 272,000 

crystal (electronic/optical grade and lasca) pounds, respectively. Currently, there is no 
for 1978 and 1979 were 165,000 pounds and provision for a stockpile of cultured quartz 
427,500 pounds, respectively. Exports of nat- crystal. |
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Table 5.~Salient electronic and optical grade quartz crystal statistics | 

(Thousand pounds and thousand dollars unless otherwise noted) . 

TTS 
Production: | - 

Mine! _-_______-_________---__.--------- 30 513 606 317 314 
Cultured quartz ~_ __ ___-_---------------~--- 724 849 583 329 575 

Imports of natural quartz crystal?: - 

Quantity We ene ee 585 187 265 165 me: 
alue_._____________________-_------- $885 $183 $394 $459 $216 

Exports of electronic and optical grade 
quartz crystal: . oe 

Quantity ~o eee e---- 486 645 502 NA NA 
alue.______________--__-_----------- $5,718 $10,908 = $4,005 NA NA. 

Natural: “ 

Quantity _______-_-_-~-----~----------~- 313 188 370 NA NA . 

Value ___________________---------~- $1,656 = $1,626 =— $1,871 NA NA 
Cultured: a 

Quantity oe ee ee ee ee 173 457 133 NA _ NA 

alue .____._____-_--_---------------. $4,057 $9,282 $2,634 NA NA 
_ Consumption of quartz crystal _______-__-_----------~- 239 349 280 261 284 

Natural (electronic and optical grade)_ _____--_----—-~- 90 159 56 24 15 . 

Cultured __________-_______-_------------. 149 190 224 237 269 
Production of finished crystal units, number__ _ — — thousands_ _ 39,545 82,730 °73,617 74,825 73,729 

‘ 
. 

see 

Estimate. Revised. NA Not available. | | 
1Includes lasca, and some specimen and jewelry material. 
Includes electronic grade, optical grade, and lasca(a feedstock for growing cultured quartz). 

Domestic Production.—Three companies man Co., Carlisle, Pa. In 1979, Sawyer | | 7 

were reported to have produced 317,000 Research purchased Crystal Systems Inc., 

pounds of various grades of natural quartz reducing the number of growers to seven. : 

in Arkansas in 1978. These companies were: Consumption and Uses.—Lasca consump- : 

The Quartz Processing Co., Hot Springs, tion reported by the eight growers in 1978 . 

Ark., 301,000 pounds; Ocus Stanley, Mt.Ida, totaled 444,000 pounds, while consumption 

Ark., 16,000 pounds; and Terry Mining Co. in 1979 by seven growers totaled 815,000 

of Midwest, Okla., 329 pounds. The produc- pounds. 

tion from Terry Mining Co. was in Garland Consumption of electronic/optical grade 

County, Ark.!* It was reported that some of quartz crystal totaled 261,000 pounds in | 

the production of The Quartz Processing Co. 1978, a 7% decrease from that in 1977. Of 

was used as lasca” in both the U.S. and the 1978 total, cultured quartz increased 6% 

overseas cultured quartz industry. During to 237,000 pounds, while natural quartz 

the latter part of 1978, The Quartz Process- decreased 57% to 24,000 pounds. Consump- | 

ing Co. ceased production and processing of tion in 1979 totaled 284,000 pounds; cultur- 

quartz material; expiration of the mining ed crystal consumption, 269,000 pounds, 

lease was the reason cited for the stoppage increased 14% while natural crystal contin- 

of operations. No future activity by the ued its downward trend, decreasing 38% to 

company is planned at that site. | 15,000 pounds. Substitution of cultured 

- Reported domestic production of natural quartz for natural quartz was the reason for 

quartz during 1979 occurred in the Hot the large decline in the use of natural 

Springs, Ark., area, as follows: Ocus Stan- material. _ | 

ley, 14,000 pounds and Terry Mining Co., 75 In 1978, 41 companies in 16 States re- 

pounds.”® In addition, an estimated 300,000 ported consumption of quartz crystal. Of the 

pounds of lasca, used in the U.S. cultured total, 26 consumed cultured quartz, 2 con- 

quartz industry, was produced by Coleman sumed natural, and 13 consumed both natu- 

Crystal Inc., Jessieville, Ark. ral and cultured crystal. During 1979, 36 

In 1978, eight companies, with headquar- companies in 14 States reported crystal 

ters in five States, reported production of consumption with 26 consuming cultured, 1 

cultured quartz for use in the quartz-cutting consuming natural, and 9 consuming both 

industry. The companies were Motorola, natural and cultured quartz. 

Inc., Chicago, Ill.; Electro Dynamics Corp., Fifty-nine operations in 18 States report- 

and Thermo Dynamics Corp., both in ed production of about 75 million finished 

Shawnee-Mission, Kans.; Western Electric crystal units in 1978. In 1979, 52 operations 

Co., Inc., North Andover, Mass.; Bliley Elec- in 17 States reported production of approx- 

tric Co., Cortland, Ohio; Crystal Systems, imately 74 million crystal units. Oscillators 

Inc., Chardon, Ohio; Sawyer Research Prod- (i.e. television, CB radio, watches, clocks, 

ucts, Inc., Eastlake, Ohio; and P. R. Hoff- etc.) accounted for 81% of the total crystal



1058 MINERALS YEARBOOK, 1978-79 

units manufactured during the 1978-79 peri- lasca) were estimated to be 165,000 pounds 

od. Filter plates and telephone resonators. valued at $459,000; of this, Brazil supplied : 
accounted for 15% and 3% of production, 120,000 pounds valued at $63,000. The aver- 
respectively, during the period. Other uses, age customs value ($0.53 per pound) would 
which included some optical units, made up indicate that most of the quartz crystal 
the remaining 1% of crystal unit produc- imported from Brazil was lasca. Average 
tion. | customs values for natural quartz material 

Stocks.—Total reported yearend stocks of imported from Brazil ranged from $0.45 per 
quartz crystal (cultured and natural electro- pound to $2.47 per pound. Other import 

| nic/optical grade) for 1978 totaled about sources in 1978 were Canada, 44,000 pounds 
289,000 pounds. Of this total, approximately valued at $388,000; Japan, 1,000 pounds 
100,000 pounds was natural quartz and valued at $3,800; and the Federal Republic 

7 189,000 pounds was cultured quartz. By of Germany, 154 pounds valued at $3,800. 
yearend 1979, natural crystal stocks had The remaining lower grade quartz material, 
dropped to 88,000 pounds while cultured totaling 19,000 pounds and valued at $4,000, 
crystal increased to 218,000 pounds. was imported from the Netherlands; howev- 

Prices.—The average reported value per’ er, the end use was not available. 
pound for cultured quartz crystal for 1978 _ U.S. imports of natural quartz crystal in 
was $25.18. The average value in 1979 rose 1979 totaled 427,500 pounds valued at 

8% to $27.16 per pound. Natural electron- $216,000; of this, Brazil supplied 364,900 | 
| ic/optical grade quartz had an average re- pounds valued at. $182,000. The average 

ported value of $16.53 per pound in 1978; customs value, $0.50 per pound, and the 
value increased 45% to $23.94 per pound in range of customs values, $0.34 to $1.49 per 
1979. Cultured quartz crystal has replaced pound, indicated that the Brazilian materi- 
natural quartz crystal in most applications, al was lasca. Other import sources for 1979 
and the high increase in value of natural were Canada, 80 pounds valued at $363; 

quartz in 1979 appeared to reflect the re- Mexico, 20 pounds valued at $2,565; and 
striction of natural quartz crystal to high Spain, 62,500 pounds valued at $30,800. 
precision electronic and optical applications World Review.—Brazil.—The leading 

: requiring high-quality natural material. U.S. source for electronic grade, optical — 
The average reported value for lascain 1978 grade, and lasca grade quartz continued to 
was $0.43 per pound; this increased 28% in _ be Brazil. 
1979 to $0.55 per pound. Reported average Japan.—Nihon Dempa Kogyo Co., a ma- 
value of finished crystal units was not jor Japanese crystal supplier, sold quartz 
meaningful because of diverse end use ap-_ crystal manufacturing equipment to Timex 
plications and values. for use in its Singapore plant.?! 

Foreign Trade.—Due to a reclassification The formation of a new expanded crystal 
and combination of categories, export data association, The National Crystal Oscillato- 
for quartz crystal (lasca, natural electron- ry Industry Association, having juridical 
ic/optical grade, and cultured quartz) were status, was announced in 1979; membership 
not available for the 1978-79 period. was to be comprised of about 47 companies. 

USS. imports of natural quartz were desig- One of the purposes of the group was to 
nated as “Crude Brazilian Pebble;” this streamline the crystal industry which was 

category included lasca, electronic grade, hard hit by the large drop in CB radio 
and optical grade quartz. The Bureau of the business, problems in the watch crystal 
Census advised that imports from Mexico industry, and associated price declines.” 

were not correctly classified for 1978; there- Madagascar.—Production of electronic 
fore, Mexican imports were eliminated from (piezoelectric) grade quartz crystal in 1978 
the statistics. Imports of natural quartz for was 165 pounds valued at $814, or $4.93 per 
1978 totaled 184,000 pounds valued at  pound.?* Production was located in the Fian- 
$463,000. Higher grade natural quartz ma- arantsoa area and was exported primarily 
terial imports (electronic/optical grade and to Japan and France. 

STAUROLITE?5 

Staurolite is a naturally occurring, com- monly occurs as opaque reddish-brown to 
plex, hydrated aluminosilicate of iron black crystals with specific gravity ranging 
having a variable but uncertain composi- from 3.74 to 3.83 and Moh’s hardness be- 
tion. Its formula can be generalized as tween 7 and 8. | 
Fe2Al,9i,022..0H)2. The mineral most com- A limited rock-shop trade in cruciform-
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twinned staurolite crystals (“fairy crosses”) lations, staurolite is now marketed as a 

exists, notably from deposits in Georgia, specialty sand under the trade name ‘“Bia- 

North Carolina, and Virginia. Staurolite in _ sill’ for use as a molding material in iron 

the United States was produced commer- and nonferrous foundries, owing to its low 

cially in 1979 by E. I. du Pont de Nemours rate of thermal expansion, high rate of 

and Co. and by Titanium Enterprises, Inc. thermal conductivity and high melting 

This staurolite is a byproduct of heavy- point. It is also used as an abrasive for : 

mineral concentrates recovered from agla- impact finishing metals and sandblasting 

cial age beach sand in Clay County, north- buildings under the trade names “Star- 

central Florida. The staurolite is removed blast” (80 mesh) and “Biasill’” (90 mesh), as | 

by means of electrical and magnetic separa- well as a course grade (55 mesh). 

tion after the concentrates have been Quantitative production data are not re- 

scrubbed and chemically washed with caus- leased for publication, but the 1978 output 

tic, rinsed, and dried. The resulting fraction of staurolite decreased 14% from that of 

produced is comprised of about 77% clean, 1977; shipments increased 51% in tonnage 

rounded, and uniformly-sized grains of and 15% in price per ton from 1977. Output 

staurolite, with minor proportions of tour- in 1979 increased 48% compared with 1978; 

maline, ilmenite and other titanium miner- shipments decreased 1% in tonnage and 

als, kyanite, zircon, and quartz. A nominal increased 26% in value compared with 

composition of this staurolite sand is 45% 1978. Domestic productive capacity is 

Al.O; (min.), 18% Fe.O; (max.), 3% ZrOQz 135,000 tons to 160,000 tons per year. 

(max.), 5% TiO2 (max), and 5% SiOz. Staurolite is also produced in India in 

Although originally marketed only as an small quantities and sometimes by other 

| ingredient in some portland cement formu- nations as well. 

STRONTIUM”* 

Domestic consumption of strontium on a_ 14,408 tons of nonstockpile-grade celestite 

carbonate basis was an estimated 30,000 (strontium sulfate) at yearend 1978, un- 

tons in 1978, representing a 3% increase changed from that of 1977. This material 

over that of 1977, and an estimated 32,000 was available for disposal throughout 1978, 

tons in 1979, or a 7% increase over the but no sales were made. After 1,000 tons 

previous year. Imports of strontium miner- were sold in 1979, Government stockpiles 

als were 41,289 tons in 1978 and 48,956 tons contained 13,408 tons at yearend 1979. 

in 1979. Imports of various strontium com- Domestic Production.—Strontium min- 

pounds were 4,183 tons in 1978 and 5,861 erals have not been produced commercially 

tons in 1979. | in the United States since 1959. However, a 

Legislation and Government  Pro- number of firms produced strontium com- 

grams.—Government stockpiles contained pounds from imported celestite. 

Table 6.—Major producers of strontium compounds, 1978-7 9 

a 
Company Location Compounds 

Baker, J. T. Chemical Co. ___—_----------- Phillipsburg, N. J _-__-_-_----- Various. 

Barium and Chemicals, Inc __ _-_---~------- Steubenville, Ohio_ ______---- Do. 

C-E Minerals (Div. of Combustion Engineering, Inc.) King of Prussia, Pa ____-~-—--—- Sulfate. 

Chemical Products Corp__ —_----~-+-~------ Cartersville,Ga ___._------- Carbonate. 

FMC Corp ___---------------------- Modesto, Calif ._.___------- Carbonate, nitrate. 

Mallinckrodt Chemical Works ___~—~-~-—----- St. Louis, Mo ___ —~___------- Various. 

Milwhite Co., Inc _______-_------------- Houston, Tex ___ __ -------~-- Sulfate. 

Consumption and Uses.—Domestic con- was consumed in television picture tubes, 

sumption of strontium in the manufacture 17% in pyrotechnics, 5% in ferrites, 3% in 

of various strontium compounds increased purifying electrolytic zinc, and the balance 

3% to 30,000 tons in 1978 on a strontium in other uses. Domestic consumption of 

carbonate basis, of which 68% was consum-_ strontium increased 7% to 32,000 tons in 

ed as strontium carbonate, 17% as stron- 1979, of which 68% was consumed as stron- 

tium nitrate, and the balance almost all as tium carbonate, 16% as strontium nitrate, 

strontium sulfate or processed celestite. In and the balance almost all as strontium 

terms of end use in 1978, 66% of the total sulfate or processed celestite. In terms of
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end use in 1979, 64% of the total was seller and are seldom published. The aver-. 
consumed in television picture tubes, 16% age value of imported strontium minerals 
in pyrotechnics, 5% in ferrites, 6% in puri- - at foreign ports was $45.65 per ton in 1978, 
fying electrolytic zinc, and the balance in up $1.10 from 1977, and $53.12 per ton in 
other uses. Additional amounts were con- 1979, up $7.47 from 1978. | | 
sumed directly as crude celestite in both Foreign Trade.—Imports of strontium | years, usually in pigments or in purifying minerals totaled 41,289 tons in 1978 and 
electrolytic zinc. Although quantitative in- 43,956 tons in 1979. All the material was 
formation concerning consumption is in- imported from Mexico in 1978, and almost complete, sales of domestically produced all of it in 1979. Imports of various stron- 
strontium carbonate to manufacturers of tium compounds returned to approximately 
glass for color television picture tube face- the level of those for the years 1973 to 1976, 
plates appeared to have declined slightly in increasing to 4,188 tons in 1978 and 5,861. 1978 and to have rebounded in 1979. Con- tons in 1979. The Federal Republic of Ger- sumption of strontium carbonate in the many was again the principal source of 
manufacture of ferrite ceramic permanent compounds, exporting 3,459 tons to the 
magnets increased in 1978, as did strontium United States in 1978, and 3,927 tons in 
nitrate in the manufacture of pyrotechnics 1979. Quantitative data on U.S. exports of 
and signals. In 1979, use in pyrotechnics strontium compounds were not available. decreased and use in ferrites increased : | | CO 
slightly. Miscellaneous uses included _ . | . 
greases, plastics, toothpaste, pharmaceuti- Table 7.—U.S. eaports for consumption of 
cals, paint, electronic components, welding ° ‘by country , | 
fluxes, and the making of electrolytic zinc , | a 

| metal. Small quantities of strontium metal 1978 | 1979. | were produced by research companies. _ ~~ Quan- Quan- 
Prices.—At yearend, prices quoted in the | Country | a, ee ay, eae | Chemical Marketing Reporter?’ were as fol- . | fons) Sands) ‘Fler’ sands) 

lows: Strontium carbonate—glass grade, Conada_---Sst=<CS~Sst*t*t~‘S~S:t”StSts 
bags, truckloads, works, 22 to 23 cents per f@nada ------ 41,989 $1,885 48,406 2,804 pound in 1978 and 28 to 28.75 cents per Turkey ______ _ __ 867 22 
pound in 1979; strontium nitrate—bags, Total 41,289 1885 43.956 2.335 
carlots, works, $24 per 100 pounds in 1978 __ OM See EY 1885 48,956 12,885 
and 1979, unchanged from 1977. Prices for tte ntianite or mineral strontium carbonate and celest- 
strontium minerals are usually determined * 2Data do not add to total shown because of independent by direct negotiations between buyer and rounding. 

Table 8.—U.S. imports for consumption of strontium compounds, by country 

| | 1978 | 1979 Country $$ 
Pounds -Value Pounds Value 

Strontium carbonate, not precipitated: 
Canada ______________ a. _. 1,500 $500 Germany, Federal Republicof_______________ 39,683 $6,233 79,366 14,765 eee OH 146 

Total _-§--_-______ 39,683 6,233 80,866 15,265 —___ rer 0,866 15,265 
Strontium carbonate, precipitated: 

Canada ______- 12,139 6,144 14,294 7,147 China, Mainland_________________ — — 2,205 565 Germany, Federal Republicof_______________ 6,521,008 1,190,818 7,682,615 1,498,128 United Kingdom __________ = 5 528 1 399 8D 
| Total _--_-________ 6,533,152 1,197,490 7,699,115 1,506,239 ro 1,506,289 | —e———— 

Strontium chromate?: 
Canada _______________ 623,410 591,987 420,370 435,630 France_____________________ 41,667 18,824 __ _— Germany, Federal Republicof_______________ _— _— 39,683 7,485 OBS 7485 

Total _-____________u ii 665,077 610,811 460,053 443,115 OE 800,008 448,115 ee 
See footnotes at end of table.
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. Table 8.—U.S. imports for consumption of strontium compounds, by country 

| | _ Continued : 
. . " . . . - 

me 7 | | 1978 1979 
Country . —_-__- ww OO ee 

Pounds’ Value Pounds Value 

Strontium nitrate: _ . | | 7 

Canada __._~__~_~__ Lee oe __ _—_ 425 $391 

_France..____-___-----~~-~---~---------- . _- -- 220 -. 5383 

Germany, Federal Republic of_______.------- 158,731 $49,591 1,872 4,326 

Italy _2--_-_----------------------- 513,672 128,278 3,085,558 792,467 

Total _- 55-2 -------------- 672,408 «177,869 =—Ss«8,088,075 797,717 

Strontium compounds, n.s.p.f.: —— 

Canada ________—_--_--------------- 30,824 1,599 22,121 1,480 
Germany, Federal Republic of________------=~ 199,387 97,380 50,484 69,915 

_ Hong Kong ___-_~--------~---------=+-- 960 475 aa . _— 

Italy ____._______--__--------------- 79,366 17,631 276,899 65,419 
. Japan _________./---_--------------- 44,383 22,295 44,489 28,544 
United Kingdom ___._______------------- 22 2,448 3 540 

Total ______-_-----___----------- | 354,942 141,823 393,996 165,898 
| oo 

| Grand total _.________------------- 8,265,257: 2,134,226 11,722,105 2,928,234 

1Imported as strontium chromate pigment (TSUS 473.19). 2 SO — a 

World Review.—Deposits of strontium ran group of companies. Current production 

minerals are numerous throughout the capacity is about 16,500 tons per year of 

world, but over three-quarters of known hand-sorted celestite, the bulk of which is 

world production is usually from five major shipped to the U.S.S.R. and Japan. Proven 

producing countries. In the 1976-79 time reserves are 2.2 million tons of celestite, of : 

period, Canada dropped from the ranks of which 518,000 tons outcrop.” - 

major producers and Iran rose into the Turkey.—The largest producer, Barit Ma- 

ranks. Mexico, Turkey, Spain, and Algeria den Turk, is expanding the plant capacity of 

have continued as major producers. World its Sivas operation from 22,000 short tons 

production of these minerals has dropped per year to 44,000 tons per year by early | 

since1977, 0 | 1980.30 - - | 

. Canada.—Kaiser Strontium Products, Technology.—Manufacturers continued : 

Ltd., which closed its Nova Scotia operation to look toward strontium hexaferrite deriv- 

in 1976, auctioned off its plant equipment ed from the carbonate as an alternative to 

after unsuccessfully attempting to. sell the barium ferrite magnets owing to its higher 

facility in 1976-1977.75, | maximum energy and better temperature 

_Iran.—Nakhjir, a new celestite deposit — characteristics. Strontium-containing 

located approximately 120 miles southeast glazes on pottery have the advantages of 

of Tehran in the northwestern part of the nontoxicity, lower solubility, greater 

Dasht-e-Kavir salt desert. was announced. scratch resistance, and extended firing 

The deposit is operated by the Strontium range without color change, over lead- and | 

Co., a wholly-owned subsidiary of the Simi- zinc-containing glazes.* 

Table 9.—Strontium minerals: World production by country 

(Short tons) 
a 

Country! 1976 1977 1978” 1979° 

Algeria ______________-~---------------------- "7,147 5,732 6,418 6,000 
Argentina. _________-__-_-_------~--------~------- 2,264 924 990 1,000 

Canada®________________ +--+ +--+ 13,200 _- __ __ 

Irané ?7___ e+ +--+ ™6,000 11,000 16,535 9,000 
Italy® __-__________________------------------ 770 770 770 770 
Mexico.____________-____--------------------- 24,424 50,302 36,563 36,500 
Pakistan ________________-__--_-------------- 665 402 239 220 
Spain®________.----_------------------------ 8,300 8,300 8,000 8,000 

a 7,000 18,300 19,300 20,000 
United Kingdom_______------------------------- 5,952 5,622 €5,500 5,500 

Total ______________-------------------- "75,722 101,352 94,315 86,990 
a 

€Kstimate. Preliminary. ‘Revised. 
1In addition to the countries listed, the Federal Republic of Germany, Poland, and the U.S.S.R. produce strontium 

minerals, but output is not reported quantitatively and available information is inadequate for formulation of reliable 

estimates of output levels. 
2Year beginning March 21 of that stated.
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WOLLASTONITE®?2 — 

Wollastonite is a natural calcium meta- 35,000 tons in 1970 to 94,000 tons in 1977. 
silicate, usually white or light-colored, and The largest probable growth area for 
has a theoretical composition of CaO*SiO., wollastonite along with other industrial 
cane to noe lime combined wen minera’s was given as a functional filler in : 

1% _ silica. e largest single use for plastic systems.** 
wollastonite has been in ceramic mixes for ~ Interpace Corp. announced in late 1979 — 
floor and wall tile. The mineral is also used the sale of its wollastonite operation at 
for glazes and enamels; as a pigment and _ Willsboro, N.Y., to Processed Minerals, Inc., 

extender for paints; as a filler for plastics, a wholly-owned subsidiary of Canadian Pa- | 
rubber, and asphalt products; and in other’ cific Investments, Inc. at a price of $27.5 
applications. | million.3* . 

Wollastonite output in the United States Chemical Marketing Reporter, December 
m ms ras 1% greater in auantity and >, 1978, guotet te rive of worasronte 

% higher in value than in . Estimat- fine paint grade, bagged, in carload lots, 
ed output of wollastonite in 1979 was about f.o.b. works, as $86 per ton; medium paint 
5% less in quantity and value compared grade, $70 per ton. The December 24, 1979, 

| with 1978. Output data are withheld to issue of the same publication quoted 400- 
avoid disclosing company proprietary data. mesh material, bagged, in carload lots, f.o.b. 
The two producers both years were Inter- works, as $92 per ton; 325-mesh, $76 per ton. 
pace Corp., Essex County, N.Y., and R.T. Through the end of 1978, the American 

Vanderbi't Co., ine] Lewis wounty, N x Paint = rear J $90 quoted prices 
: ollastonite markets were discussed ina ranging from O per ton for pain 

paper given at an international conference grade wollastonite. Corresponding prices in 
sponsored by Industrial Minerals magazine. the December 31, 1979, issue ranged from 
World demand was said to have gone from $76 to $98 per ton. | : 

| ZEOLITES 

| Natural zeolite production in the United estimated billion cubic feet per day of me- 
States in 1978 and 1979 was probably equal thane. | 
to 1977’s 5,000 tons. There was still no clear The synthetic zeolite market appears to 

| emergence of sustained markets. Prices be continually growing. An example of this 
were unavailable, but would not be relevant growth, fluidized cracking catalysts, is ex- 
because of the market development period agmined in detail in a 1978 article.* The 

that zeolites were still undergoing during author reported that Engelhard’s Mineral 
the period. A Promising market in Europe and Chemical Division had just completed 
may t nen wits sentient sales. of experi- an $8.8-million expansion of its zeolite plant 
” Se a ld , vest ave deen made. tinued at Attapulgus, Ga. This was the second such 

evera’ Comestic companies continue expansion in 2 years and brought the capac- 
their applications research to develop mar- . . 

- . ity up to 100 to 150 tons per day depending 
kets for natural zeolites with very encourag- duct. Encelhard h t t 
ing but confidential results. They are pri- lan pro he " th Tl 30 000 t 0 capture a 
vately predicting large markets for their “8'8©T Share of the lov, tons per year 
zeolites in the near future. The “methane S00 for cracking cataly - x 
from landfill” (MFL) market keeps expand- 2 nominal 91,000 per ton that is a $100- 
ing. Getty Synthetic Fuels, Inc. under an Mullion market. The three largest manufac- 

agreement with Reserve Gas Co. will pro- carers in the se catalyet cracking ne 
vide capital and operating funds for three @re the Vavison Vivision of W. h. Grace 
new MFL plants. The plants, at Monterey Co. with a probable 59% of the market, 
Park, Calif., San Fernando Valley, Calif., Fitrol Corp. which has had about 28%, and 
and near Chicago, IIl., will have a total Engelhard which now feels that it has 20%. 

capacity of 7 to 8 million cubic feet per day The article also contains a brief description 
and use chabazite for the gas separation. of te aiterent processes used by each to 
New Jersey’s Public Service Electric and produce their catalyst. 
Gas Co. is planning to tap the Meadowlands In the Federal Republic of Germany, 
waste dump near East Rutherford for an Degussa and Henkel plan to up their cur-
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