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) Foreword

Through the Minerals Yearbook and its predecessor volumes, the Federal
Government has reported annually on mineral industry activities since 1882.
This edition discusses the performance of the worldwide mineral industry
during 1980 and provides background information to assist in interpreting
developments during the year being reviewed. Content of the individual
volumes follows:

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
industry of each of the 50 States, the U.S. island possessions in the Pacific
Ocean and the Caribbean Sea, and the Commonwealth of Puerto Rico. This
volume also has a statistical summary.

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. A separate chapter reviews the
international minerals industry in general and its relationship to the world
economy.

The Bureau of Mines continually strives to improve the value of its
publications to its users. Therefore, the constructive comments and suggest-
ions of readers of the Yearbook willbe welcomed.

Robert C. Horton,Director
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Mining and Quarrying Trends
in the Metal and Nonmetal
Industries

By Franklin D. Cooper!

This chapter includes tables for 1979 that
were not available in time for publication in
the 1978-79 Minerals Yearbook, but it does
not include corresponding tables for 1980.

The value of raw nonfuel mineral output
in 1980 was estimated at $24.8 billion, 3.5%
above the 1979 value. Of the 21 metal
commodities produced, quantitative output
increased for 11 and decreased for 10. The
values for 10 metals were up, 10 were down,
and 1 was unchanged. Among the 47 non-
metallic commodities produced, 14 showed
quantitative increases, 32 declined, and 1
was unchanged. In terms of value, 32 non-
metallics increased, and 15 declined.

Delays caused by environmentalists and
doubts about future nuclear power growth
following the Three Mile Island mishap
slowed the uranium boom as many mines
closed, prices fell, and problems of radioac-
tive tailings treatment and water supplies
continued.

Some of the domestic mineral industries’
concerns were their high production costs,
which for copper, as an example, were
reportedly 15% to 50% higher than costs for
equivalent production in foreign countries;
the cost of enforcement of the Mine and
Safety Health Act of 1977, which, for exam-
ple, cost AMAX Inc. $7.5 million annually
in the firm’s two molybdenum mines;? the
inapplicability to hard-rock minerals of the
mining practices and procedures specified
for coal mining in the 1977 Surface Mining
Control and Reclamation Act; the Nation’s
growing dependence on foreign strategic
minerals; the need for investment money;
and the lack of Government support to

encourage competitiveness with foreign pro-
ducers.

Exploration.—Significant discoveries in
1980, according to their principal metal
values, were silver, eight; gold and urani-
um, five each; gold-silver, four; copper-zinc,
lead-zinc-silver, copper-molybdenum, and
molybdenum, two each; and one each for
gold-copper, silver-copper, copper and lead-
zinc. States in which these discoveries were
made were Idaho, six; Nevada, Utah, and
Wyoming, four each; Colorado and Nevada,
three each; California and New Mexico, two
each; and Maine, Montana, Oregon, Texas,
Wisconsin, and Washington, one each.

According to the Department of Energy
(DOE), the U.S. uranium industry reduced
its exploration expenditures to $314 million,
the first decrease since 1973. DOE placed on
open file a report, GJBX-244 (80), covering
6,184 line miles of helicopter, aerial, geo-
physical, and radiometric surveys of the Ely
and Lund National Topographic Map Series
Quadrangles in Nevada, as part of the
National Uranium Resource Evaluation
program of DOE’s Grand Junction, Colo.,
office.

Techniques introduced for use in explora-
tion included continuous sampling by dual-
tube drilling using reverse circulation; a
new detector that electrically measures the
increase in resistance of a thin gold film
after absorption of mercury vapor in soil as
a guide to sulfide mineralization at depth;
hydraulic instead of mechanical drives on
diamond drilling equipment; and the com-
bination of percussive drilling to deter-
mine rock relationships based on the one-
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dimensional wave theory.

Patents issued in 1980 relating to urani-
um exploration included U.S. 4,186,303
and Canadian 1,079,412 for a method to
prevent thoron-derived alpha particles from
reaching an alpha particle detector; U.S.
4,209,694 for a method to expose a borehole
to neutron activation analyses; Canadian
1,078,533 for a method based on polonium
content in uranium ore at considerable
depth; and Canadian 1,079,411 for subsur-
face uranium ore deposits using pairs of
phosphor-containing dosimeters placed un-
derground in a grid pattern and capable of
storing the energy of alpha particles.

Development.—Significant development
projects by 20 mining companies in 1980,
ranging from overburden stripping to tun-
neling, according to their related principal
metal values, were gold, eight; copper,
three; silver, three; and gold-silver, lead,
lead-zinc, lead-silver-zinc, molybdenum,
phosphate, and uranium, one each. The
number of development projects by States
were Nevada, five; Arizona and Colorado,
four each; Idaho, three; California, Mis-
souri, and New Mexico, two each; and Wyo-
ming, one. Jersey Miniere Zinc Co. suspend-
ed development of a zinc mine in Tennessee.
Big-hole drilling provided with a reverse
fluid-air assist system for cuttings removal
was used in the development of a shaft
system for Conoco’s Crownpoint uranium
mine in New Mexico. The shaft system was
planned to have three holes ranging from
14 to 18 feet in diameter extending to a
2,230-foot depth.

Legislation and Government Pro-
grams.—The Secretary of the Interior on
February 11, 1980, signed an order setting
aside for 20 years 40 million acres of Alas-
kan lands as wildlife refuges and natural
resource areas. This action brought to 96
million acres of lands in Alaska where
development was banned.

The President on October 21, 1980, signed
the National Materials and Mineral Policy
Research and Development Act of 1980.
This act called for actions to improve the
capacity of the Bureau of Mines to assess
international mineral supplies, to increase
mining and metallurgical research by the
Bureau in critical and strategic minerals,
and to make available analyses of mineral
data for use in Federal land use decision
making.

The Bureau of Land Management an-
nounced on November 14, 1980, the release
of 150 million acres of public lands from
further wilderness review, although 24 mil-
lion additional acres will receive more

study.

On November 6, 1980, the Department of
the Interior opened 16.6 million acres in
nine Western States for exploration of ener-
gy resources, potash, and phosphate.

On December 2, 1980, the President sign-
ed a compromise bill putting 104.3 addition-
al million acres of Alaskan lands into pro-
tected conservation areas, of which 57.0
million acres were classed as wilderness.

The President signed two bills on Decem-
ber 22, 1980, designating 611,000 acres in
New Mexico and 1.4 million acres in Colora-
do as wilderness areas. A total of 594,530
acres in these States were to be studied for
further planning. During the study period,
grazing, oil and gas exploration, and devel-
opment will be permitted in accordance
with existing law.

Underground Mining.—Technological de-
velopments fostered better mining methods
and equipment having higher productivity.

The shift to hydraulic-powered drilling
equipment continued because of its better
economics and improved productivity.
Hard-rock drills featured hydraulic power
resulting in the doubling of the penetration
rate while using a third of the customary
energy. The Bureau of Mines developed a
percussion drill having a 95-decibel maxi-
mum noise level by positioning knitted
metal disks above the bit of the drill. The
United Kingdom’s National Coal Board de-
veloped the safe use of liquid nitrogen as a
power source for underground pneumatic
tools.

St. Joe Minerals Co. and The Pettibone
Co. developed new equipment for loading
explosives in a single setup in a typical 18-
by 33-foot face. Hercules Inc. offered an
explosive, which remained inert until deto-
nated, using a gaseous mixture to activate
caps in a hole-to-hole hookup. The Bureau
of Mines developed prototype low-voltage
electric blasting caps that contained no
primary explosive.

Reportedly, 290 raise drilling machines
were available in 1980 for use in 25 coun-
tries. These machines had hydraulic, a.c., or
d.c. drive systems and many could drill
holes at angles ranging from 20° to 90°. The
main horsepower for the majority of the
machines ranged from 56 to 112, and their
pilot thrust ranged from 74,900 to 349,600
pounds.

The American Borate Co. reported good
performance by hard-rock continuous min-
ers in cutting rock having a 16,000-pound-
per-square-inch unconfined maximum com-
pressive strength in cut-and-fill slot stoping.
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Vertical crater retreat stoping proved
successful in the Homestake gold mine in
South Dakota, when drilling 6.5-inch-
diameter holes from a topsill to an undercut
on the level below. The holes were loaded
from above with a predetermined weight of
explosives. Horizontal slices up to 14 feet
thick were then blasted into the under-
cut from which broken ore was removed
through drawpoints.

Eagle Crusher Co., Galion, Ohio, an-
nounced its model M44 portable crusher,
which can handle 30-inch chunks under an
11-foot-high roof.

A Bureau of Mines contract with the
Colorado School of Mines for improving
hoisting technology comprised a computer
simulation program and its testing on a
skip in an operating mine. Redmark Engi-
neering Inc. set a record by pneumatically
hoisting 200 tons® per hour of 2.5-inch cut-
tings from a shaft boring machine through
a 16-inch pipeline from a vertical depth of
1,260 feet.

The Lockerby Mine of Falconbridge Nick-
el Mines Ltd., Ontario, Canada, used remote
control load-haul-dump units, which re-
portedly reduced the costs and time requir-
ed for mine development, employee expo-
sure to potential hazards, and stoping costs.
In transporting ore at Newmont’s Magma
Copper Co.’s San Manuel Mine, Swedish
designed, ASEA hinged bottom dump cars,
in comparison with rotary-dump cars, were
dumped faster, had less operating and
maintenance expenses, required no dump
operator, had less spillage during faster
loading, and were cleaned more easily.

Booz Allen & Hamilton, under DOE con-
tract, developed microcomputer-controlled
locomotives for automated underground
rail haulage. The designers estimate that
reduced manpower, repairs, and derail-
ments will reduce haulage costs by 50%.

The Bureau of Mines developed a new
steel-fiber-reinforced (SFR) concrete materi-
al for roof support, which was estimated to
have a 3-to-1 cost advantage compared with
steel support. Homestake Mining Co. suc-
cessfully used a cable bolting system to
convert a timbered stope to an open cut-
and-fill stope. The system allowed larger
panels to be mined, reduced hanging wall
dilution in a large, deep, open stope, and
permitted reinforcing of pillars along haul-
ageways. A ground support system, com-
prising 8 two-piece, wide flange steel sets,
when tested in a grizzly drift in Magma
Copper Co.’s San Manuel Mine, indicated a

longer life compared with typical mono-
lithic concrete.

The Bureau by contracted or in-house
work was active in the following:

Issued a five-volume guide relating to the
use of resin-grouted roof bolts; sponsored a
high-speed, water-jet-augmented small drill
to speed the drilling of roof bolt holes while
reducing the quantity of resins used to
anchor the bolts; contracted for the design
of a mobile, high-rise work platform with
built-in temporary roof support; developed a
method for dewatering and consolidating
underground accumulations of slimes by
application of direct electric current, which
proved to be practical, efficient, and econ-
omical in Climax Molybdenum Co.’s Hen-
derson Mine. By grant G0274006, funded a
study to develop an early high-strength,
hydraulic backfill having no more than 5%
reduction of initial in-place thickness; as a
result, four methods when tested in combi-
nation increased the strength of hydraulic
backfills. Developed personal and minewide
radiation warning systems; developed a
portable underground crusher for low-
headroom room-and-pillar mines, and for-
mulated inorganic grouts for mine roof
bolting, 50 cartridges of which were to be
evaluated under British mine conditions;
and awarded a contract to Engineers Inter-
national Inc. to test large-diameter vane-
axial fans under laboratory and field condi-
tions in several mines.

Surface Mining.—Scaled-up operations
using large equipment were the continuing
trend during 1980 although smaller self-
loading scrapers were taking over on many
small earthmoving jobs. With the rapid rise
in diesel fuel costs, alternative haulage
systems were reexamined, and conveyors
and other continuous systems were chosen
instead of truck and rail haulage for some
operations. Reportedly, the 3-cent-per-
kilowatt-hour cost of electricity in 1975-79
averaged 4 cents in 1980, while diesel oil at
41 cents per gallon in 1977 cost over $1.00.
Recent studies showed that, on the average,
the operating costs to move 11,000 tons of
overburden per day was 46 cents per ton
using a front-end loader and truck haulback
procedure and 34 cents using an electric
shovel and truck haulback procedure. The
cost advantage shown by the use of electric
power was expected to widen as diesel fuel
costs continued to rise at a rate exceeding
that of electricity.

Many operators chose mine expansions
rather than developing costly new sites.
Technical innovations for improving the
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productivity of rotary drills, power shovels,
and trucks were sparse in 1980. Price
competitiveness among equipment manu-
facturers appeared to be the primary deter-
rent because options offered on basic equip-
ment priced the equipment out of the mar-
ket.

Mine planning and maintenance pro-
grams received more attention as operators
became more aware of the benefits of com-
puter use.

Komatsu Ltd., of Japan, developed
unmanned haulage trucks equipped with
electromechanical systems controlling
steering, speed, dump, and safety devices.
Electromagnetic wave signals from trans-
mitters sited along the haulage road con-
trolled each truck. The loading operator
had a transmitter for starting and stopping
the trucks.

The Bureau of Mines contracted with R.
A. Hanson Co., Inc., to fabricate and test a
conveying system for handling lump ore of
60-inch maximum size at capacities of 2,500
to 3,500 cubic yards per hour using 400- to
600-foot-per-minute belt speeds. The R. A.
Hanson Co., Inc., also developed a mobile
belt conveyor capable of moving as fast as
12 feet per minute on crawler tracks. Mo-
bile crushers teamed with belt conveyors
proved to be less sensitive to the rising costs
of fuel, equipment, and labor. Marion Power
Shovel Co. announced its cross pit conveyor
to transport broken overburden and to pre-
bench for draglines and other primary exca-
vators. The conveyor, with a discharge
reach of 550 to 700 feet, was designed to
handle 4,000 to 6,000 tons per hour. It used
a 50- to 70-foot-diameter tub for support and
could rotate 360°. Despite recent consider-
ation given to shiftable conveyors, trucks
continued to remain the most convenient
way to move overburden.

Liebherr-America, Inc., offered a guaran-
teed availability plan (GAP) and a 40%
credit on any component replacement on its
largest model R-991 hydraulic excavator.
International Harvester Co. developed its
new 600 Series of hydraulic excavators in
both wheeled and tracked versions while
Liebherr-America, Inc., offered its R-942
hydraulic excavator featuring a monoblock
gooseneck boom as standard equipment.
Distinct advantages offered by hydraulic
excavators were simplicity of control, com-
pactness, extra power when needed in
breakout operations, simplified mainte-
nance, elimination of danger from cables
and complex systems of wheels and pulleys,
versatility, and ease of transport between

job sites.

Southwest Research Institute, under a
Bureau of Mines contract, developed an
indicator showing the bulldozer operator °
the amount of work being done. Big Bud
Tractor introduced its model 525/84 wheel
dozer having 525 horsepower and a 17-foot
blade, which resulted in 20% to 25% great-
er productivity.

New elevating scrapers introduced in-
cluded Caterpillar Tractor Co.’s model 639D
having a 34-cubic-yard heaped capacity and
700 flywheel horsepower, and John Deere’s
model 862 having 16-cubic-yard capacity,
141 horsepower, and a microprocessor-
controlled automatic transmission.

Champion Road Machinery International
Corp. announced its model 100T earthmov-
ing system primarily for use in open pit and
strip mines. The 101-ton, 700-horsepower
unit has a 24- by 5-foot blade and a 50-foot
turning radius.

Bridger Coal Co. installed a McDonnell-
Douglas computerized monitor on a Marion
8200 dragline to print out percent bucket
loading, cubic yards stripped in 1 hour,
cable loads, bucket position, load, and boom
swing angles.

American Hoist & Derrick Co. introduced
its new Pow’r-Hoe, Model 480 shovel, which
had a patented control circuit that used full
engine revolutions per minute to obtain
high production rates and a fast cycle time.

Caterpillar Tractor Co. engineers devised
“staggered tandem” and ‘“chain” methods
to load trucks faster. The methods were
most beneficial on 1,000- to 2,000-foot-haul
runs because haulage times were not affect-
ed. Firestone Electric Wheel Co. offered 15°
rims to reduce the high cost of underinflat-
ed truck tires. Marsh “Mellow” fabric and
rubber springs made by the Firestone Tire
and Rubber Co. increased truck availability
while virtually eliminating vibration dam-
age and wear on four Dart 3100 dump
trucks. An ASEA-designed prototype sys-
tem was tested on a 170 Unit Rig truck at a
Utah copper mine to measure frame stress
and to indicate net, gross, front and rear
weights. Agril’'s Tirefiller, a new sys-
tem introduced to flat-proof tires, compris-
ed two air-driven pumps, a control to syn-
chronize the flows of two liquid polyure-
thanes, a motionless mixer for blending the
two components, and a pressurized pot for
supplying cleaning solvent.

Domestic manufacturers were encounter-
ing growing competition from foreign-made
bulldozers, drills, and hydraulic excavators.
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D’Appolonia Consulting Engineers, Inc.,
refined a concept of explosive casting for
which drilling costs reportedly were proba-
bly doubled while 40% to 60% of the over-
burden would be cast onto spoil piles and
not require rehandling by shovels or drag-
lines. Difficulties experienced when drilling
inclined blastholes may prevent its wide
application.

The Bucyrus-Erie Co. stated that the
current trend is toward larger blasthole
drilling, and in the future, the rotary drill
may not dominate the market after re-
search improves alternate types. Currently,
17.5-inch-diameter rotary blasthole drilling
is used on a limited basis in taconite partly
because drill design is restricted by the
upper limits of power, weight, and air ca-
pacity. Rotary drilled 12.75-inch-diameter
holes were widely used because of factors
such as cost, accessibility, and availability.

Driltech, Inc., introduced its Driltech
D40K for performing either small test hole
drilling or large blasthole drilling. New
small-diameter drilling equipment offered
included the PaK-TraK Industries, Inc,
Complete Rock Drill Swingair featuring a
360° rotary turntable, a high-speed track
carrier, a 20-second, one-person steel
change, and choice of air or hydraulic pow-
er; the crane-mounted Reed Model 2500,
for off-the-road use, with top head drive
~ for either rotary or down-hole drilling;
MacLean Engineering & Marketing Co.’s
self-contained blockhole hydraulic drill
mounted on a backhoe for 4.25-inch holes;
and Gardner-Denver’s SCH 3500A hydrau-
lic drill with capability for 2.5- to 3.5-inch
holes to a 60-foot depth. The latter drill was
the first one-man, self-contained, hydraulic
drill made in the United States.

The Bureau of Mines in three 1-day tech-
nology transfer seminars in late 1980 made
the first public description of research lead-
ing to new recommendations for controlling
ground vibrating damage from mine blast-
ing.

Consolidation Placer Dredging Inc. devel-
oped the Cleaveland circular jig MK11 for
dredges. Advantages offered, by the jig's
pulsation and the deceleration of the pulp
as it spreads away from the feed point, were
the concentration and recovery of the heav-
ier particles in the pulp.

Beneficiation.—Ore processing faced an
accelerating upsurge in costs because of
environmental and safety regulations, the
cost of energy in real money terms, and the
necessity to treat lower grade and minera-

logically more complex ores. Because crush-
ing and grinding was the most expensive
operation, the focus was primarily on
scaled-up units, operating controls, mill
liner designs, and methods to reduce grind-
ing media consumption.

Battelle Columbus Laboratories proposed
a selective flocculation study for recovering
coal, copper, and phosphate from tailings
dumps. U.S. patent 4,186,083 was issued for
an improved flotation collector for use with
phosphate rock, barite, fluorspar, scheelite,
or iron ores. The collector comprised 70.0%
t0 99.9% by weight of tall oil fatty acid, and
the remainder was an anionic perfluorosul-
fonate compound.

Joy Manufacturing Co. introduced a
horizontal-belt vacuum filter, ranging from
5 to 1,500 square feet of effective filtration
area, and capable of a 100-foot-per-minute
speed while operating at 25 inches Hg
vacuum. Permanently bonded side curbs
eliminated friction between the belt and
side plates of the frame.

A custom-designed hydroclone system,
having four 10-inch-diameter hydroclones
from Siveco Inc., was used to recover 5%
more sand fines from a screw classifier
overflow. Sand and gravel samples from
central and southern California were tested
by the Bureau of Mines using a spiral
concentrator for recovery of heavy-mineral
products.

A Purdue University project devised a
new concept to broaden the usefulness of
high-gradient-magnetic-separation technol-
ogy to allow its use for normally nonmag-
netic materials such as aluminum minerals
from domestic sources as alunite, anortho-
site, and certain clays and shales.

Black Pine Mining Co. developed and
commercially applied an ore sorting system
comprising a feeder, scanner, and separa-
tor, which resulted in an overall silver
recovery of 93%. Tests by Occidental Re-
search Corp., using the patented Oxylene
process, indicated the viability of a new
induced fluorescent sorting technique for
the preconcentration of limestone, coal, and
oil shale. The process was based on selective
surface chemistry to label either ore or
gangue particles with a fluorescent coating
detectable with ultraviolet light.

A Swedish-designed, lightweight, 3-by-4-
foot Morgensen Sizer, recently introduced
into the United States, showed excellent
performance at a Virginia limestone oper-
ation when fed with 90 tons per hour of wet
or dry, hot or cold, 0.5- to 2-inch stone. The
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Sizer, having two vertical sides shaped like
a skewed rectangle, can operate with either
three or five screen decks. Barber Greene
Co. introduced its Dyna-Deck screening
equipment for separating minus 1-inch,
sticky, wet materials such as lime, bank-run
sand, coal, or coke. Except for spacing
purposes, cross wires were eliminated on
the lower deck, thereby increasing the open
screening area by 40%. Screen positioning
angles ranged from 30° to 50°.

Tailings disposal continued to receive at-
tention as shown by the following items:
Reserve Mining Co. stopped dumping 67,000
tons per day of iron ore tailings into Lake
Superior March 18, 1980, when a new on-
land disposal basin, costing about $250 mil-
lion, was completed; approval of tailings
disposal systems was required before new
uranium processing mills could be built in
New Mexico; Gulf Mineral Resources Co.
proposed a staged-multicell impoundment
for tailings from its 4,200-ton-per-day
Mount Taylor project in New Mexico; Ken-
necott Minerals Co. planned to spend $15
million to recover copper from 2,000 acres of
tailings near the McGill, Nev., mill; Climax
Molybdenum planned to place a 3- to 5-foot-
thick rock cover on a tailing site to improve
stability and to prevent erosion by wind or
rainfall;, Environmental Protection Agency
(EPA) in April 1980 proposed standards that
would require the cleanup of uranium-mill
tailings at an estimated $100 million cost
over a T-year period; EG&G Sealol Inc.
introduced its Swing Pad Bearing to operate
in high-density ore tailings and sludge;
Linatex Corp. of America introduced a new
separator to provide a much higher density
of underflow discharge without loss in re-
covery efficiency than experienced when
using conventional hydroclones.

The Bureau of Mines and Allis Chalmers
Corp. reduced by 2 to 7 dbA the noise of ore
sizing equipment by replacing conventional
steel decks on screens with nonmetallic
decks, which however were 1% to 10% less
efficient. Other Bureau activities in benefi-
ciation were concerned with the use of
magnesium oxide to purify mineral process-
ing water and with the characterization of
residual chemicals in mineral process
streams to determine their effects on miner-
al processing and environmental quality.

In Situ Mining and Leaching.—Several
recent patents relating to in situ mining
included Canadian 1,068,599 and Canadian
1,069,042 for methods to minimize water
hammer resulting from the alternative

opening or closing of a foot valve or an
eductor nozzle. U.S. patent 4,175,490 covers
a method to fragmentize an ore zone by
detonating explosives beneath the ore to
form a free face and a void space. Canadian
patent 1,078,599 covers the use of a lixiviant
containing sodium hexametaphosphate or
sodium pyrophosphate to retard the growth
of calcite during the in situ leaching of a
uranium ore deposit associated with lime-
stone containing smectite or calcitic clay.

In situ leaching (ISL) of uranium increas-
ed significantly. Reportedly, in 1979, about
77% of all U.S. yellow cake production
came from ISL. Five commercial projects
were started in 1980 while an estimated 22
pilot plants were operating. The Irigaray
project near Buffalo, Wyo., switched from
NH.NCO; to Na;CO; in its leaching solu-
tion while the Ogle Petroleum project in
Fremont County, Wyo., announced that
NaHCO; rather than NH.HCO; would be
used in the leaching solution because
NaHCO; is environmentally more accept-
able. Wyoming Mineral Corp. plugged and
abandoned 60 of its 391 wells in the Irigaray
project because of liquid leakage caused
when reaming plastic piping. Projects in
commercial status or expansion phases that
collectively were reported to have more
than 3.6 million pounds per year capacity of
U;0s were Mobil Oil Corp., Bruni, Tex.;
Cleveland Cliffs/Edison/Getty, Pumpkin
Buttes, Wyo.; Energy Resources Co., Bland-
ing, Utah; Mobil/TVA, Crown Point, N.
Mex.; Rocky Mountain Energy Co., Con-
verse County, Wyo.; Tenneco Uranium Inc.,,
Webb County, Tex.; United States Steel
Corp., Live Oak, Tex.; and Western Nuclear,
Jeffery City, Tex.

In Situ Technology, Inc., received $85,000
from DOE to develop a method to recover
uranium in the residual ash resulting from
in situ coal gasification. Vulcan Materials
and Food Machinery Corp. received approv-
al to test ISL techniques for trona recovery
in Wyoming using an aqueous solution con-
taining a chemical additive. The Bureau of
Mines tested an underground survey sys-
tem, at a uranium slurry mining operation
in Natrona County, Wyo., to assess cavities
and their backfilling.

Interox America dedicated the Nation’s
largest singletrain hydrogen peroxide
(H:0,) facility, rated at 5,000 gallons of
product per hour, at Deer Park, Tex. Re-
portedly, H,O, consumption for hydrome-
tallurgy uses in the United States in 1979
was 14.4 million pounds (100% H-O: basis).
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Other news involving leaching not relat-
ed to ISL included a Bureau of Mines
developed method for leaching lead-smelter
waste materials, and a method to enhance
percolation rates in the heap leaching of
gold-silver ores from small, low-grade depos-
its unworthy of conventional mining meth-
ods. Envirotech Research Center and Mar-
tin Marietta developed a hydrometallurgi-
cal process that combined leaching and
electrowinning, was virtually nonpolluting,
and required 20% less energy than conven-
tional smelting. The only commercial U.S.
plant for vat leaching of copper concen-
trates, operated by Duval Corp. in Arizona,
reached its goal of 44,000 short tons per
year of blister copper equivalent. The leach-
ing solution, containing cupric chloride
and ferric chloride, produced feed for
continuous-flow electrolytic cells. Elemen-
tal sulfur was recovered as a byproduct.
Cyprus Mines Corp. restarted the use of its
Cymet process in a pilot plant capable of
treating 12 tons daily of copper concentrate
by a two-step chloride leaching solution.
Envirotech Research Center patented its
Electro Slurry process that used an acidic
copper sulfate solution while ball milling
copper concentrate to 2- to 3-micrometer
size. The iron content of the concentrate
was converted to iron sulfate. Anaconda’s
Arbiter process for hydrometallurgical re-
covery of copper from concentrates was
shelved after 6 years’ work because of high
operating costs and mechanical problems.
Holmes & Narver Inc., Orange, Calif., pat-
ented a thin-layer copper leaching process
using a strong solution of sulfuric acid.
Following solvent extraction and electro-
winning, cathode copper was produced. A
2,640-ton-per-day commercial plant using
this process started operation near San-
tiago, Chile.

Heap leaching using cyanide solution was
used by Tombstone Exploration Inc. in Ari-
zona for the profitable recovery of silver
from ore grading as low as 2 ounces per ton.
Two 300-ton-per-day Merrill-Crowe precipi-
tation plants were used to extract silver and
gold from the pregnant solution. E. R.
Fegert Construction Co. recovered gold in
Montana, where two 30-foot layers contain-
ing 1 troy ounce gold in 10 to 15 tons of ore
were placed in a leach area underlain with
locally produced bentonite. Reportedly, it
was estimated that leaching will continue
for 3 years before the recovery values de-
cline to a level where further irrigation is
uneconomic.

Health and Safety.—The Bureau of
Mines developed equipment and methods
applicable to underground mines, including
a device to reduce derailing accidents; a
borehole radar probe; mine shaft fire and
smoke protection systems; the use of ultra-
sonic energy to evaluate roof-bolt integrity;
a two-stage oxygen-supply system for min-
ers’ use during emergencies; individually
worn samplers to determine workers’ expo-
sure to harmful oxides of nitrogen; a new
roof-bolt cement and a way to mix it; and a
mining tool operated through a borehole
from the surface to extract ore without
requiring workers underground.

The Bureau of Mines issued: IC 8828t
dealing with surface mine truck safety; an
open file report, in advance of formal publi-
cation, containing recommendations to curb
structural damage from blast vibration; and
held three workshops on noise control for
bulldozers.

Taisei Construction Co., in cooperation
with two other Japanese firms, developed
and tested a magnetized dynamite that can
be located easily in case of a misfire. The
new dynamite, known as Magnemite, con-
tains powdered barium ferrite. Tests proved
that the new dynamite was very efficient
and safe.

Magnitude of the Mining Industry.—
Compared with that of 1978, there were 5
fewer metal mines and 938 fewer nonmetal
mines in 1979. The 12,827 nonmetal mines
in 1979 included 2,000 in the range from
1,000 to 10,000 tons per year of ore produc-
tion. Economics, slowdown of business activ-
ities, and Government regulations appar-
ently were responsible for the changes in
mine count.

Mines that produced in 1979 in excess of
10 million short tons of crude ore comprised
copper (10), iron ore (8), molybdenum (1),
phosphate rock (8), and sand and gravel (1).
Total crude ore handled (3.12 billion tons)
and waste handled (1.95 billion tons) were
greater than the respective 1978 tonnages.

Tables 8 and 9, list the 25 largest metal
and 25 largest nonmetal mines in order of
output of crude ore and total materials
handled respectively.

In metal mining, copper and iron ore
accounted for about 88% of all metallic ore
production. Crude ore for three metals and
for five nonmetals came entirely from sur-
face mines. Three metallic ores and six
nonmetallic ores were produced without
using drilling or blasting.

Surface mining only was done in 23
States while both underground and surface
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mining was done in 36 States. Eight metal
crude ores and 12 nonmetallic crude ores
were produced in both surface and under-
ground mines. All lead and zinc ores, potas-
sium salts, sodium carbonate (trona), and
staurolite came from underground mines.

Materials Handled.—Total ore plus
waste, excluding tailings, handled at metal
and nonmetal mines was about 11% greater
in 1979 than in 1978. Crude ore equalled
80% of all ore plus waste handled in 1979.
In underground metal mines, crude ore
production was about 8% greater than in
1978 although about 81% less waste was
handled. In surface metal mines, ore pro-
duction was about 5% greater and waste
production was 36% more than in 1978. In
underground nonmetal mines, ore produc-
tion was 9% less and waste production was
58% less than in 1978. In surface nonmetal
mines, ore production was up about 2%
while waste production was 3% more than
in 1978.

Copper and iron ore mines collectively
produced 88% of the crude ore and 73% of
the ore and waste handled in metal mines.
In the nonmetal sector, phosphate rock,
sand and gravel, and stone operations
accounted for 95% of the crude ores pro-
duced and accounted for 94% of the total
materials handled.

Thirteen States each accounted for at
least 100 million tons of all materials han-
dled. The collective total for these 13 States
equaled 70% of the Nation’s total, with
Florida, Arizona, and Minnesota collective-
ly accounting for 31% of the total.

In underground mining, Arizona, New
Mexico, and Colorado were leading produc-
ers of ore with 47% of the U.S. total. In
surface mining, Florida, Minnesota, and
Arizona produced 25% of all surface ore.

Total Value Per Ton of Principal Miner-
al Products and Byproducts.—These values
represent crude ore treated, or in the case of
nonmetals, crude ore shipped, and in some
cases the total value includes that of bypro-
ducts. The average total value of all princi-
pal mineral commodities plus byproducts
compared with that of 1978 increased 12%
while that for all byproducts alone increas-
ed 35%.

The average value of all metals per ton of
crude ore averaged $11.80 in 1979 compared
with $9.99 in 1978 while the average value
of byproducts associated with all metals per
ton of ore was $1.33 compared with $1.05 in
1978. Values of selected metals per ton of
ore compared with those in 1978 increased

in percent as follows: Copper, 33; lead, 28;
silver, 86; and zinc, 26. The value of bauxite
decreased 7%. Gains in values of byproducts
associated with selected metals were cop-
per, 38; lead, 16; bauxite, 24; silver, 57; and
zinc, 18.

The average value of all nonmetals per
ton of ore averaged $3.77 compared with
$3.45 in 1978 while the average value of
byproducts associated with all nonmetals
was 6 cents per ton of ore compared with 5
cents in 1978. The values of selected nonme-
tals per ton of ore compared with those of
1978 in percent, increased for barite, 161;
feldspar, 34; fluorspar, 14; mica (scrap), 95;
phosphate rock, 5; potassium salts, 26; sand
and gravel, 8; crushed and broken stone, 11;
and talc and soapstone, 200. Decreases in
value per ton of ore compared with those of
1978 in percent were gypsum, 10; salt, 39;
and dimension stone, 71. The values of
byproducts, associated with selected nonme-
tals, per ton of ore compared with those of
1978 increased in percent for barite, 4,600;
feldspar, 569; fluorspar, 61; phosphate rock,
20; sand and gravel, 67; and dimension
stone, 1,088. The value of byproducts from
salt was 18% less than in 1978.

Ratio of Treated Ore to Marketable
Product.—The weight of crude ore treated
to obtain 1 unit of marketable product in
the metals ranged in 1979 from 1,369.9:1.0
for uranium to 0.1:1.0 for silver. For most of
the nonmetals, the ratio generally was
1.0:1.0.

A comparison of 1979 data with 1978 data
indicated percent increases in this ratio,
indicative of lower grades of metallic ores
treated, as bauxite, 5; copper, 5; lode gold,
596; placer gold, 271; iron ore, 3; lead, 22;
and uranium, 40. Decreases in this ratio
were ilmenite, 18; and zinc, 5.

Nonmetallic ores showing increases in
the ratio in percent were diatomite, 100;
gypsum, 18; perlite, 40; phosphate rock, 3;
pumice, 60; sodium carbonate (natural), 5;
and dimension stone, 30. Notable decreases
in the ratio in percent were asbestos, 60;
barite, 55; diatomite, 50; feldspar, 8; fluor-
spar, 6; mica (scrap), 46; perlite, 40; and
potassium salts, 3.

Comparison of Materials From Surface
and Underground Mines.—There was a de-
crease in the ratio of crude ore mined in
1979 to total ore plus waste handled in all
surface and underground mines. Surface
mines alone produced about 94% of all ores
and 96% of the related total materials
handled. In nonmetals, surface mines alone
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produced 76% of the total U.S. crude ore
produced and handled 58% of all ore plus
waste moved in all U.S. nonmetal mines.

Exploration and Development.—Total
-exploration drilling footage was 20% less in
1979 and total development drilling footage
was 10% less than in 1978.

Rotary drilling accounted for about 80%
of all exploration footage, of which 93% was
related to uranium. Metals accounted for
90% of all diamond drilling. Uranium plus
lode gold accounted for 90% of percussive
drilling performed in 1979.

Of the total exploration drilling done in
34 States in 1979, 57% was drilled in New
Mexico, Utah, and Wyoming. Of the total
development drilling footage performed in
25 States in 1979, 83% was done in Texas,
New Mexico, and Colorado.

Approximately 76% of the footage for
drifting, crosscutting, and tunneling in de-

velopment work was performed in New
Mexico, Colorado, and Utah. Essentially all
of the total drilling footage for solution
mining development was done in Texas and
Colorado.

Table 16 shows the total materials pro-
duced by mine development by commodity
and State.

Explosives.—Metal mining and quarry-
ing consumed 6% more explosives than in
1978. Of all explosives and blasting agents
sold for consumption in metal mining, Ari-
zona and Minnesota collectively consumed
589%, while in quarrying and nonmetal
mining, Kentucky, Illinois, and Ohio collec-
tively consumed 23%.

More detailed explosives information
may be found in the annual explosives issue
of Mineral Industry Surveys prepared by
the Bureau of Mines.

Table 1.—Material handled at surface and underground mines in the

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
535 1,170 1,700 T4 13 87 609 1,180 1,790
573 1,250 1,820 3 15 87 646 1,260 1,910
490 1,030 1,530 14 12 87 564 1,050 1,610
554 995 1,550 T4 21 95 628 1,020 1,640
580 1,350 1,930 93 10 103 673 1,360 2,030
1,910 372 2,290 79 6 84 1,990 378 2,370
2,000 393 2,390 80 6 86 2,080 399 2,480
2,120 472 2,590 80 6 86 2,200 478 2,680
2,320 571 2,890 87 1 88 2,410 572 2,980
2,360 590 2,950 81 @ 81 2,440 590 3,040
2,450 1,540 3,990 153 18 171 2,600 ,560 4,160
2,570 1,640 4,210 153 21 174 2,720 1,660 4,390
2,610 1,510 4,120 155 18 173 2,760 1,520 4,290
2,870 1,570 4,440 161 22 183 3,030 1,590 4,620
2,940 1,940 4,880 174 10 185 3,120 ,950 5,070
1Data may not add to totals shown b of independ di

2Less than 1/2 unit.
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Table 5.—Crude ore and total material handled at surface and underground mines in

1979, by commodity
(Percent)
Crude ore Total material
Commodity Under- Under-
Surface ground Surface ground
—_ 100.0 __ 100.0
100.0 . 100.0 .
100.0 __ 100.0 -
83.9 16.1 94.6 5.4
56.1 439 81.4 18.6
100.0 __ 100.0 __
98.5 1.5 99.3 N
3 99.7 2 99.8
100.0 - 100.0 -
100.0 _ 100.0 _
384 61.6 71.6 28.4
100.0 __ 100.0 __
100.0 __ 100.0 __
40.7 59.3 40.5 59.5
_— . __ 100.0
100.0 _ 100.0 —
1.7 98.3 4.1 95.9
65.0 35.0 97.6 24
100.0 —— 100.0 ——
__ 100.0 6 99.4
86.1 13.9 94.9 5.1
100.0 _ 100.0 __
1100.0 w 1100.0 w
100.0 100.0 —
100.0 - 100.0 -
98.4 6 99.1 9
100.0 100.0 -
100.0 - 100.0 -
1100.0 1100.0 w
4.1 95.9 8.1 91.9
100.0 —— 100.0 —
ypsum._ _ _ __ _____________________ 97.9 21 98.1 1.9
Iron oxide pigments (crude) 100.0 —_— 100.0 -
Kyanite__ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _____________ 100.0 _ 100.0 __
Lithiumminerals . __ __ ________________________ 100.0 _ 100.0 ——
Magnesite __ __ ___________ __________________ 100.0 - 100.0 -
Mica(serap) — — _ _ __ __ ________________ 100.0 . 100.0 -
Millstones _ _ __ _____________________ 100.0 - 100.0 .
Olivine __ ____ _____________________ 100.0 — 100.0 .
Perlite ___________ _____ ___________ 994 6 99.5 5
Phosphate rock 1100.0 w 1100.0 w
Potassiumsalts _ _ ____________________________ _ 100.0 - 100.0
umice __ _ __ _ _ _ o _____ 100.0 —— 100.0 ——
Salt ________ X 97.3 2.7 97.3
Sandandgravel . _____________________________ 100.0 __ 100.0 ——
Sodium carbonate (natural) _ _ __ ___________________ — 100.0 - 100.0
Stone:
Crushedandbroken __ _______________________ 97.1 2.9 97.3 2.7
Dimension _______________________________ 1100.0 w 1100.0 w
Talc, soapstone, pyrophyllite 60.5 39.5 64.1 35.9
Tripoi ___ _____________________ 1100.0 1100.0
Vermiculite _ - _ _ ____________________ 100.0 _— 100.0 -
Total nonmetals _ _ _ __ ____________________ 96.7 33 97.3 2.7
Grandtotal ____________________________ 944 5.6 96.3 3.7

W Withheld to avoid disclosing company proprietary data; included with “Surface.”
!Includes underground; 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

1979, by State
(Percent)
Crude ore Total material
State Under- Under-
Surface  ground Surface ground
100.0 - 100.0 __
100.0 —— 100.0 __
83.6 16.4 924 7.6
1100.0 w 1100.0 w
99.4 6 99.5 5
66.6 334 71.8 28.2
100.0 _ 100.0 -
100.0 . 100.0 __
100.0 - 100.0 _
99.8 2 99.8 2
100.0 —— 100.0 —
924 7.6 97.3 2.7
97.6 24 97.7 23
99.5 5 99.5 5
97.2 2.8 973 2.7
91.6 84 92.0 8.0
83.9 16.1 84.8 152
85.7 143 86.1 139
100.0 _— 100.0 ——
1100.0 w 1100.0 w
100.0 —_ 100.0 ——
96.1 39 917.8 22
100.0 - 100.0 _—
100.0 —— 100.0 —_
82.0 18.0 80.6 19.4
98.6 14 98.3 17
1100.0 w 1100.0 w
98.4 16 98.8 12
100.0 - 100.0 __
99.4 .6 99.4 6
63.4 36.6 90.6 9.4
92.8 7.2 93.2 6.8
100.0 - 100.0 .
100.0 - 100.0 —
95.8 4.2 796.0 4.0
1100.0 w 1100.0 w
Oreg 100.0 —— 100.0 __
Pennsylvania _ ___ __ __ _ _ _ __ o ____ 96.2 38 96.4 3.6
Rhodelsland_ _ _ _ __ ___ ______________ . ___ 100.0 - 100.0 ——
South Carolina ____ _________________ . ____ 100.0 —— 100.0 __
South Dakota _ _ _ _ _ _ _ ____ _ _ _ ___ 1100.0 W 1100.0 \i4
Tennessee _ _ _ _ _ o 87.2 12.8 879 12.1
Texas _ _ _ _ 99.6 4 99.7 3
Utah_ __ 98.3 1.7 98.9 11
Vermont _ _ _ _ _ _ _ _ _ __ _ - 95.4 4.6 95.6 4.4
Virginia . _________________ 96.2 3.8 96.4 36
Washington _ ___________________ 1100.0 w 1100.0 W
West Virginia _ __________________ 84.0 16.0 84.8 15.2
Wisconsin _ _ . _ _ ___ _ 1100.0 i 1100.0 w
Wyoming _ _ _ _____ _____ 61.7 38.3 95.1 49
Total _ _ _ e~ 944 5.6 96.3 3.7
W Withheld to avoid disclosi proprietary data; included with “Surface.”

1Includes underground; the Bureau of Mmes is not at liberty to publish separately.
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Table 7.—Number of domestic metal and nonmetal mines in 1979, by commodity and
magnitude of crude ore production?

Total Less 1,000 10,000 100,000 1,000,000 More
Commodit: . number than to to to to than
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 . ______________ 16 — - 7 9 - __
Copger _______________ 44 11 - 3 5 15 10
1d:
Lode_ _______ _______ 27 14 4 5 3 1 ——
Placeer______________ 23 5 8 1 1 —
Ironore_ ______________ 48 - 3 9 13 15 8
Lead_________________ 46 32 4 1 3 6 -
Silver ________________ 43 22 T 9 5 - -
Titanium, ilmenite _ _______ 5 — - _— 1 4 -
Tungsten_ _ _ ___________ 48 41 4 1 2 . -
Uranium ______________ 283 50 84 102 45 2 -
Zinc _____ ____________ 21 3 2 2 14 . __
Other? _______________ 18 4 1 4 5 3 1
Total metals_ _ _ _ __ ___ 622 182 117 151 106 47 19
NONMETALS
Abrasives® _____________ 15 1 7 5 2 - -
Asbestos _ _ __ __________ 5 - - 2 2 1 .
Barite_.____ ___________ 27 . 10 11 6 __ __
Boron minerals _ _ ________ 1 1 . 1 -
lays - _____________ 1,072 62 214 656 140 = -
Diatomite _.____________ 12 - 5 4 3 __ -
Feldspar ______________ 16 - 4 4 8 _— .
Fluorspar _____________ 6 - 3 1 2 . -
um  ______________ 67 2 4 17 43 1 -
ica(scrap) - _ __ _______ 16 2 6 5 3 _ -
erlite _______________ 12 1 3 5 3 __ __
Phosphaterock _ _ _ . ______ 46 1 4 6 8 19 8
otassiumsalts _ _ _ __ _____ 7 — — —— 1 6 -
Pumice_ ______________ 89 6 23 52 8 . -
Salt _________________ 20 1 3 3 7 6 .
gand andgravel __________ 6,789 135 1,032 3,244 2,264 113 1
tone:
Crushed and broken _ __ __ 4,147 157 484 1,565 1,731 210 -
Dimension _ __________ 397 92 173 123 9 . -
Talc, soapstone, pyrophyllite _ _ 46 4 19 19 4 - -
Other* _______________ 35 4 6 11 9 5 __
Total nonmetals _ _ __ __ 12,827 469 2,000 5,734 4,253 362 9
Grandtotal _ ________ 13,449 651 2,117 5,885 4,359 409 28
!Excludes wells, ponds, or pumping operations.
2Antimony, beryllium, manganiferous ore, mercury, molybd nickel, r: rth metals, tin, and di
3Abrasive stone, emery, garnet, and tripoli.

prlive, Icium chloride, gr , gr d marl, iron oxide pigments (crude), kyanite, lithium minerals, magnesite,
millstones, olivine, sodium carbonate (natural), staurolite, sulfur, tube-mill liners, vermiculite, and wollastonite.
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Table 8. —Twenty-five leading metal and nonmetal® mines in the United States
in 1979, in order of output of crude ore

Mine State Operator Commodity xé?lt
METALS
Minntac_ _ ________ Minnesota_ _ ___ United States Steel Corp _ _ Iron ore Open pit.
Utah Copper _ _____ _ Utah ________ Kennecott Minerals Co _ __ Do.
Sierrita — __ _ ______ Arizona ______ Duval Sierrita Cor, Do.
Erie Commercial . _ __ _ Minnesota_ - __ _ Pickands Mather Do.
San Manuel_ _______ Arizona _ _____ Magma Copper Co Do.
i Phelps e Cor] Do.
Pickands M ther & Co_ Do.
Reserve i Do.
Cleveland-Chﬁ's Iron Co Do.
Oglebay Norton Co Do.
Phelps Dodge Corp Do.
Cities ServiceCo _ ___ _ - Do.
The Anaconda Company _ _ de Do.
Climax Molybdenum Co Molybdenum Caving and
a division of AMAX In open pit.
Cleveland-Cliffs Iron Co Ironore ___ Open pit.
(ll(yprus- Bagdad Cogper Co. Copper _ _ _ _ Do.
ennecott Mineral ———_do ___ Deo.
Hanna Mining Co_ __ _ Ironore ___ Do.
Anamax Mining Co _ Copper ___ _ Do.
Inspiration Consolidated ——e—do ___ Do.
Copper Corp.
Henderson __ ______ Colorado_ _ __ __ Climax Molybdenum Co., Molybdenum Caving.
a division of Inc.
Metcalf Arizona __ Phelps Dodge Corp _ _ _ ___ Copper . Open pit.
Lakehurst. New Jersey ASARCO Incorporated o . Dredgi
Republic_ _ _ Michigan _ Cleveland-Cliffs Iron Co _ _ _ Iron ore ___ Open pit.
Eagle Moun! California __ ___ Kaiser Steel Corp_ — — _ ___ ———do ___ Do.
NONMETALS
Noralyn _ _________ International Minerals & Phosihat.e Open pit.
Chemical Corp. rock. N
Suwannee_ _ _ ___ ___ Occidental Petroleum Corp ___-do ___ Do.
Kingsford _ _ _ ______ International Minerals & e—e—do ___ Do.
Chemical Corp.
Ft.Green _________ WilliamsCo _ _ — ____ ___ ———do ___ Do.
Ft.Meade _ ________ Mobil QilCorp ________ ——e—-do ___ Do.
Payne Creek _______ WilliamsCo _ _ _ _ ______ ———-do ___ Do.
Clear Spring _ ______ International Minerals & ——__do ___ Do.
Chemical Corp.
g:lynsworth _______ American Cyanamid Co _ _ _ ———-do ___ Do.
cite_ _ _ _ _ ______ United States Steel Corp __ Stone _ _ ___ Open quarry.
LeeCreek — _ _______ Texasgulf,Inc_ _ ____ ___ Phos];‘hate Open pit.
rock.
Hookers _ _ _ _______ W.R.Grace&Co_______ ———-do ___ Do.
Thornton _________ General Dynamics Corp _ _ _ —___do ___ Do.
Feld ____________ Texas Crushed Stone Co_ _ _ ———-do ___ Do.
Stoneport _ _ _ ______ Presque Isle Corp_ _ _ _ ___ Stone _ _ ___ Do.
BigFour_ _________ Amax Chemical Corp _ ___ Phos;ihate Do.
rock.
Ft.Meade _ _ _______ Gardinier,Inc_ _ _______ ———do ___ Do.
Rockland _________ United States Steel Corp — - ———do ___ Do.
Lonesome _ _ _ ______ American Cyanamid Co _ _ _ —ewdo ___ Do.
k Vulcan Materials Co_ — ___ Stone_ ____ Open quarry.
Nichols _ _________ Mobil OilCorp ________ Phosihabe Open pit.
SwiftCreek _ _ _ _____ Occidential Petroleum Corp ———do ___ Do.
Bonny Lake_ _ ______ W.R.Grace&Co_ ___ ___ ———-do ___ Do.
International _ __ _ __ _ Internatlonal Minerals & Potassium Stopes.
Chemical ruﬂ)s salts.
FECHialea__ ______ Rinker Mate: Corp____ Stone_ ____ Open quarry.

1Brines and materials from wells excepted.
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Table 9.—Twenty-five leading metal and nonmetal' mines in the United States
in 1979, in order of output of total materials handled
Mine State Operator Commodity xl:‘{;'t';‘nog
METALS
Utah Copper _______ Utah ________ Kennecott MineralsCo _ __ Copper _ _ _ _ Open pit.
___________ New Mexico_ _ __ Phelps Dodge Corp _ _ _ _ _ _ ———_do ___ Do.
mntac __________ Minnesota_ _ ___ United States Steel Corp _ _ Ironore ___ Do.
Empire __________ Michigan _____ Cleveland-Cliffs Iron Co _ _ _ ——__do ___ Do.
Hibbing Taconite _ __ _ innesota_ _ _ _ _ Pickands Mather & Co_ _ _ _ ____do ___ Do.
Sierrita _ _ _ _______ Arizona ______ Duval SierritaCorp _ _ ___ Copper _ _ _ _ Do.
Shirley __________ Wyoming _ ____ GettyOilCo_ _________ Uranium_ _ _ Do.
Twin Buttes _______ rizona ______ Anamax MiningCo _____ Copper _ __ _ Do.
Shirley Basin_ _ __ __ _ Wyoming _____ Utah International, Inc _ _ _ Uranium_ _ _ Do.
Morenci - _ _______ Arizona ______ Phelps Dodge Corp _ _ _ ___ Copper _ __ _ Do.
Erie Commercial . _ __ _ Minnesota_ _ ___ Pickands Mather & Co____ Ironore ___ Do.
PintoValley _______ Arizona ______ Cities ServiceCo _______ Deo.
Jacl:jplle-Paquaee — New Mexico_ __ _ The Anaconda Company _ _ Do.
__________ Arizona ______ Cyprus Bagdad Copper Co_ _ Do.
nghland _________ Wyoming _____ ExxonCorp __________ Do.
Ea;le Mountain _____ California _ __ __ Kaiser Steel Corp_ __ ____ Do.
___________ New Mexico___ _ Kennecott Mmerals Co - Copper _ Do.
Con uis’ca _________ Texas_ _ ______ Continental Oil Co _ _ Uranium_ Do.
Mitchell Pit__ _ _____ Minnesota_ __ _ _ Reserve Mining Co _ _ Iron ore _ Do.
LuckyMe_________ Wyoming __ ___ Pathfinder Mines Corp Uranium_ Do.
Thunderbird _ ______ Minnesota_ _ __ _ Oglebay NortonCo_ _ _ __ _ Iron ore _ Do.
Climax___________ Colorado_ _ _ ___ Climax Molybdenum Co., Molybdenum Caving and
a division of AMAX Inc. open pit.
Metcalf __________ Arizona ______ Phelps Dodge Corp _ _ __ _ _ Copper _ ___ Open pit.
Inspiration _ __ _____ —ee—do ______ Inspiration Consolidated ——e—do ___ Do.
Copper Corp.
Republic. _________ Michigan _____ Cleveland-Cliffs Iron Co _ _ _ Ironore ___ Do.
NONMETALS
LeeCreek__ _______ North Carolina_ _ Texasgulf,Inc_ ________ Phosihate Open pit.
TOCK.
Kingsford _ ________ Florida_______ International Minerals & ——__do ___ Do.
Chemical Corp.
Suwannee_ _ __ _____ ee—do______ Occidental Petroleum Corp _ —ewvdo ___ Do.
Noralyn__________ ———do______ International Minerals & ———_do ___ Do.
hemical Corp.
Ft.Green __ _______ ceedo ______ WilliamsCo _ _ __ ______ —ecdo ___ Do.
PayneCreek _______ ———do______ do _ _ __________ ___do ___ Do.
Lonesome _ _ _______ ceedo______ American Cyanamid Co_ _ _ ———do ___ Do.
Haynsworth __ _____ —e—do______ ——_—do ____________ ————do ___ Do.
BigFour__________ ——_do______ Amax Chemical Corp ____ ———do ___ Do.
Clear Spring _ ______ ___do______ International Minerals & ——__do ___ Do.
Chemical Corp.
Ft.Meade__ _______ ee—do ______ Mobil QilCorp ________ ———do ___ Do.
Rockland ___ ______ —e—do______ United States Steel Corp _ _ ———-do ___ Do.
Swift Creek _ _______ ———do______ Occidental Petroleum Corp _ —ecdo ___ Do.
Bonny Lake_ _ ______ ——e—do______ W.R.Grace&Co_ ______ —e—do ___ Do.
Nichols __________ e—do . _____ Mobil Oil Corp ________ ———do ___ Do.
Ft.Meade_ _ _______ e—do______ Gardinier,Inc_________ ———do ___ Do.
Hookers___ _______ ———do______ W.R.Grace&Co_______ ———do ___ Do.
Mabie Can{on ______ Idaho________ Conda Partnership_ _ __ _ _ ———do ___ Do.
Wooley Valley __ ___ _ ———do______ Stauffer Chemical Co __ _ ——_do ___ Do.
atson __________ Florida_______ Esct?h General Chemical ———do ___ Do.
____________ Idaho________ J.R.lépimp]otCo_-_-___- ———do ___ Do.
Sllver City - _______ Florida_ _ _____ Es(b‘;ch General Chemical —___do ___ Do.
rp.
Calcite_ - _ _ _______ Michigan _____ United States Steel Corp _ _ Stone _ _ ___ Open quarry.
Hardee __________ Florida_ ______ C.F.MiningCorp_ ______ Phos;l){hate Open pit.
rock.
Thornton _ _ _ ______ Illinois _ _ _ ____ General Dynamics Corp — _ _ Stone _ ____ Open quarry.

1Brines and materials from wells excepted.
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Table 12.—Mining methods used in open pit mining in 1979, by commodity

(Percent)
Total material handled
Commodit; Preceded Not preceded
Y by drilling by drilling
and blasting  and blasting®
METALS
Bauxite_ . _ __ _ _ o _____ 4 26
g:ryllium ______________________________________________ o lOg
T o o o
Gold
Lode _ _ _ _ _ e 100 __
Placer _ _ _ _ _ _ _ ol __ 120
Ironore _ _ _ _ 90 10
_________________________________________________ gg m
Manganiferousore_ _ _ __ __ __ __ ____ __________ o ____
Mercury _ _ _ _ _ _ 10 90
Molybdenum _ _____________ _____________ o ______ 89 11
Nickel ___ _ _ ___ o _____ 8 92
Rare-earth metals 100 _—
Silver_ _ __ __ _____ _________________ 100 -
Titanium, ilmenite 8 92
Tungsten  ____________________.____ 85 15
Uranium__ __ ___________ o ___ 63 37
Vanadium______________________________________________ 5 95
Aplite _ _ _ 56 44
_______________________________________________ 100
Barite ____ _ ________ _ o ___ 11 89
Boronminerals _ __ _ _ __ ________ _________ o _____ 87 13
Calciumchloride _____________ — 100
ays _ _ _ ___ ___ __________ . 100
Diatomite _ _ _______________ - 100
Feldspar _ _ _ _______________ 85 15
Fluorspar _ . ______________ 90 10
Graphite____ ______________ 100
Greensand marl 3 100
Iron oxxde pigments(crude)- . __ _____________ 100 ——
yanite __ ____________ 100 —_
Lithium ______________ 47 53
Magnesite _ ____________ 100 _—
Mica (scrap) 29 1
Millstones _ _ _ _ __ _ __ _ _ ___ _ _ __ _ o _____ 100 ——
Olivine_ _ __ _ ____ ____ _ 66 34
Perlite __ ___ _ __ __ __ _ __ _ 4 96
Phosphaterock _ __ _ ___ . ____________________ ______________ 5 95
Pumwe ________________________________________________ 6 94
7 93
- 100
99 1
—_ 100
Talc, so0a| ne, pyrophyllite_ _ ___ ___ _______ ____ _ _ ____________ 79 21
Vermiculite - _ _ __ _ __ _ ____ __ ____ _ o ____ - 100
Average_ _ _ _ _ _ _ e 56 4
lIncll.ldes drlllmgl tting without blasti dredgi hanical ion and nonfloat washing, and other
surface mining me
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Table 13.—Development and exploration activity in the United States in 1979, by method

Metals Nonmetals Total’
Method ' Percent Percent Percent
Feet of Feet of Feet of
total® total® total®
DEVELOPMENT
Shaft and winze sinking_ __ _____ 8,950 0.3 948 8.1 9,900 0.3
Raising_____ _____________ 67,100 19 393 3.4 67,500 19
Drifting, crosscutting, tunneling___ 1,100,000 30.8 8,350 714 1,110,000 309
Solution mining_ _ __ _ ________ 2,400,000 67.0 2,000 17.1 2,400,000 66.9
Totall_ __ _ _ ____________ 3,570,000 100.0 11,700 100.0 3,590,000 100.0
EXPLORATION
Diamond drilling - _ _ _ ________ 1,710,000 94 180,000 429 1,890,000 10.1
Churndrilling_ - _____ o 81,600 4 __ - 81, 4
Rotarydrilling _ _____ - 14,700,000 80.6 233,000 55.6 14,900,000 80.1
Percussion drilling _ __ _ ___ 852,000 4.6 —— —— 852,000 4.6
Otherdrilling . _ _____ _— 875,000 4.8 270 1 876,000 4.7
Trenching _ _ _ _ ____________ 14,100 1 6,000 14 20,100 1
Total . _ ___ ____________ 18,200,000 100.0 420,000 100.0 18,700,000 100.0
Grandtotal' _ _ ___________ 21,800,000 XX 431,000 XX 22,300,000 XX

XX Not applicable.
1Data may not add to totals shown because of independent rounding.
on unrounded footage.
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Table 16.—Total material (ore and waste) produced by mine development in the United
States in 1979, by commodity and State

(Thousand short tons)
Drifting,
Shaftand 14
winze Raising ~ OSSCUHNE  gpripping  Total!
sinking tunneling
COMMODITY
() 7 187 75,200 75,400
14 48 444 837 1,340
__ __ 1 88 89
- _ 428 130,000 131,000
14 183 315 518
® 219 85 22 327
58 95 1,960 71,700 13,800
3 19 1,650 5 1,670
20 90 2,330 24,700 27,100
98 493 7,270 303,000 311,000
_ __ _ 307 307
ica (scrap) _ - - __ 86 86
Phosphate rocl - _— 17 19,700 19,700
Talc, soapstone, pyrophy - __ 2 () 139 142
Other ___ ___ ___ _______________ 17 __ 28 110 155
Total nonmetals® _ _ _ _ __ _______ 17 2 45 20,300 20,400
Grandtotal' ________________ 115 496 7,320 323,000 331,000
STATE
- - —_— w w
- — 1 14 15
— 3 148 11,100 11,300
1 15 73 83 173
23 108 868 148 1,150
__ __ __ 1,830 1,830
5 21 118 7,020 7,160
w . w w w
_— —— __ 55,800 55,800
__ __ —_ 74,500 74,500
—_ 1 2,270 __ 2,270
(&} 2 65 20 86
9 205 30 22,100 22,400
78 1,010 ,400 63,500
w w w
_— . 9,720 9,720
__ __ w w
- 13 Q) 13
w __ w
w w __ w
11 1,590 1,770 3,360
— 2 2,290 2,300
2 772 3,540 4,330
- w w w w
_ _— w w w
19 4 208 69,500 69,800
5~ 50 155 1,510 1,720
115 496 7,320 323,000 331,000

W Withheld to avoid disclosing company propnetary dnta mcluded with “Undistributed.”
1Data may not add to totals shown b of i
2Less than 1/2 unit.
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Table 17.—U.S. industrial consumption of explosives

(Thousand pounds)
) T Qua rying ' Construction
Y Coal Metal a:gl ) m’l;:t;lal work and Total
ear. mining mining’ nonmetal indust other industrial
' mining incusiry uses
1,652,251 449;271 493,125 2,594,647 524,380 3,119,027
1,798,873 488,653 493,656 2,781,182 547,347 ,328,529
2,093,312 446,406 522,678 3,062,396 647,354 ,709,
12,168,630 1574,218 1604,955 3,347,798 1 2581,391 3,929,189
12,224,892 1603,154 1650,947 3,478,993 12586,168 4,065,161

1Some 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, 1978, and 1979 are not comparable to prior years owing to change in reporting by the Institute of

Makers of Explosives.

Table 18.—U.S. consumption of explosives in the minerals industry

(Thousand pounds)
Coal Metal Quartying
ef an
Year mining mining nonmetal Total
mining
PERMISSIBLE EXPLOSIVES
41,996 241 1,083 43,320
41,123 204 1,090 42,417
46,663 225 694 47,582
38,530 208 618 39,356
44,891 281 615 45,787
OTHER HIGH EXPLOSIVES
36,875 25,118 74,796 136,789
34,521 24,265 65,891 124,677
34,407 25,174 63,378 122,959
27,741 X 59,974 113,115
25,783 23,699 60,734 110,216
WATER GELS AND SLURRIES
197 _ _  _______ 24,118 181,809 73,872 279,799
1976 30,871 205,429 74,176 310,476
97 42,406 154,704 75,062 272,172
1978 __ _ _ 63,494 234,470 89,322 387,286
1979 4,739 238,738 107,280 420,757
AMMONIUM NITRATE: FUEL-MIXED AND UNPROCESSED
1976 __ 1,549,262 242,103 343,374 2,134,739
1976 - _ _ __ _ __________ 1,692,358 258,755 352,499 2,303,612
1977 ____ 1,969,836 266,303 383,544 2,619,683
1978 __ _ _ _ _______ 2,038,865 314,135 455,041 2,808,041
1979 _ . 2,079,479 340,436 482,318 2,902,233
TOTAL
1975 1,652,251 449,271 493,125 2,594,647
1976 __ 1,798,873 488,653 493,656 2,781,182
97 2,093,312 446,406 522,678 3,062,396
1978 o __ 2,168,630 574,213 604,955 3,347,798
1979 2,224,892 603,154 650,947 3,478,993
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FROTH FLOTATION®

Froth flotation is a process for separating
finely ground mineral particles. The ore is
ground sufficiently (approximately 200 mi-
crometers) to liberate the mineral to be
recovered. Then, a chemical reagent, the
collector, is added to a slurry of the ground
ore; the reagent selectively adsorbs only on
the surface of the mineral to be recovered
and renders it hydrophobic (that is, water-
repellent). The hydrophobic particles are
held at the air-water interface of air bubbles
rising through the slurry to the surface. The
mineral is skimmed off with the froth. The
nonhydrophobic particles remain in the
slurry. Whether flotation can be used to
separate two or more mineral species de-
pends on whether a collector can be found
that will selectively adsorb on the surface of
one mineral but not on the others. Froth
flotation is used to obtain over one-third of
the Nation’s ore concentrates.

. Every 5 years the Bureau of Mines con-
ducts a survey of flotation plants in the
United States to determine trends in this
important segment of the minerals indus-
try. The results of this survey in 1980 are
presented in the following tables.

When using the tables it is important to
note the following:

1. The totals in a given column may be
greater than the sum of the elements listed
in that column. To avoid disclosing a compa-
ny’s proprietary data, the data may not be
listed separately, but are included in the
totals.

2. Total energy consumption includes
all energy used in the various processes
inherent to the flotation plant including
crushing, grinding, classifying, flotation,
filtering, and material handling.

3. Total water quantities are reported,
involving both recirculated and new or
makeup water.

4. In 1980, many reagents were reported
that were used for cleaning effluents from
the plant. These reagents have not been
included in the tabulations of flotation re-
agents.

Reagents are tabulated according to the
following definitions:

Collectors.—Reagents used to provide a
hydrophobic surface on the mineral to be
floated to improve adherence of the mineral
to air bubbles.

Modifiers.—Any reagent that changes
the flotation response of a mineral. Modifi-
ers include pH-regulating agents, dis-
persants, flocculants, activators, and de-
pressants. In the tables, however, floccu-

lants, activators, and depressants are listed
individually and are not included under
modifiers.

Activators.—Reagents that enhance col-
lector adsorption, thereby increasing the
floatability of the mineral.

Depressants.—Reagents that reduce or de-
stroy the floatability of a mineral.

Flocculants.—Reagents that cause aggre-
gation of small mineral particles into larger
clusters.

Frothers.—Reagents used to produce a
froth of adequate stability to permit remov-
al of mineral-carrying bubbles.

In 1980, froth flotation was used to up-
grade thore than 485 million tons of ores to
produce over 80 million tons of concentrates
of minerals vital to the Nation’s economy,
table 20. To do this required 6.6 billion
kilowatt-hours of energy, 644 billion gallons
of water, and 1.7 billion pounds of chemical
reagents. Of significance, however, are the
increasing concentration ratios from 1960 to
1980, given in tables 23 and 25, for sulfides
and nonmetallics, respectively. This is evi-
dence for declining ore grades of the two
largest classes of ores treated by froth
flotation.

Research to improve flotation technology
has been going on for as long as the process
has been used (since 1911). So far, technolo-
gy appears to have kept pace with industry
needs, with emphasis being placed on the
development of more selective reagents
larger capacity and more efficient equip-
ment, and computer control of both grind-
ing and flotation circuits. Improved flota-
tion technology has helped to maintain
favorable mineral processing economics in
spite of declining ore grades. Because of the
large quantities of ore involved, even small
incremental improvements in efficiency can
have a significant economic impact. How-
ever, as the mineral processing engineer
faces lower grade and more complex ores,
higher energy costs, and strict environ-
mental controls, significant new technology
must be forthcoming to maintain the same
economic posture.

Research Activities.—The simplicity of
the flotation process belies the complex
physical chemistry that occurs from the
time the ore is crushed to the time the
concentrate is filtered and the effluent wa-
ter cleaned for recycle or discharge. Current
research activities encompass almost all
phases of the process and may be classified
into four general categories: Commmutnon
and classification, machines and automa-
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tion, chemical reagent development, and
fundamental research.

Comminution is the most energy-in-
tensive part of the concentration process.
As ores become leaner, the valuable miner-
al constituent is often more finely dispersed
throughout the gangue matrix, and grind-
ing to finer sizes is required to ensure
adequate liberation, with a resulting in-
crease in energy consumption. Comminu-
tion research has centered around basic
studies and the development of both analyt-
ical and predictive mathematical models.
Chemical grinding aids have been shown to
improve mill throughput, probably by re-
ducing viscosity and altering the rheologi-
cal properties of the pulp in the mill.
However, still to be resolved are methods to
improve mass flow in the grinding mill,
improved sizing devices, and a method of
promoting intergranular rather than trans-
granular fracture. Unless efforts are inten-
sified, some researchers feel that the
achievement of maximum grinding mill
throughput with minimum energy con-
sumption is a goal that will only be reached
in the distant future.

Larger flotation cell volume continues to
be one of the most significant trends in
flotation technology to help increase plant
throughput. Cells up to 14 cubic meters
have been proven and cells up to 42 cubic
meters are anticipated. These large cells are
now being incorporated into new plant de-
signs. -

A new alternative to increase in cell size
to obtain greater throughput is a flotation
cell based on shear forces in a centrifugal
field to obtain separation. Called an air-
sparged hydrocyclone and presently under-
going pilot plant testing at the University of
Utah, the new cell design should reduce
retention times by at least an order of
magnitude. Furthermore, the increased par-
ticle inertia produced by the centrifugal
field makes the cell effective for separating
much finer particles. The reduced retention
time is expected to permit throughputs up
to 1,766 tons per day per cubic meter of cell
volume compared with 35 to 70 tons per day
per cubic meter of cell volume for conven-
tional flotation cells.

Online X-ray fluorescence techniques for
particle analysis of process streams has
opened the way for computer control of
flotation circuits for the purpose of optimiz-
ing plant performance. Control strategies
are presently being developed and tested.
There is a need for more rugged primary
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sensors to determine various physical and
chemical parameters of process streams and
for computer models of various stages to
relate measurable parameters to the physi-
cochemical phenomena occurring in those
stages of the process.

Flotation reagent development is an area
of major research activity. In particular,
there is increasing industry concern over
the use of cyanide and other toxic reagents.
Research to find alternatives is underway,
and many plants are already treating ef-
fluent water for recycling as well as the
removal of toxic reagents. This aspect of
flotation processing is expected to receive
more attention in the near future if reagent
consumption increases.

Metal-specific organic chelating agents
having additional polar groups are being
investigated as collectors for nonsulfide
minerals, in an effort to improve collector
selectivity for that class of minerals. Re-
search to produce more selective collec-
tors, depressants, and flocculants for use
throughout the industry is continuing.

Fundamental flotation research has
centered around fine particle flotation, se-
lective flocculation, and beneficiation of
complex sulfide ores. Progress has been
slow in determining the mechanisms gov-
erning interfacial processes involved in the
flotation and flocculation of sulfides. This is
at least partly owing to the difficulties of
identifying and controlling both surface and
solution species under various conditions.
In spite of the extraordinary complexity of
the processes involved and the difficulty in
conducting experiments, significant prog-
ress is being made, particularly by research-
ers in the academic sector. To attempt to
coherently review here even just the major
results of these fundamental studies would
be too extensive for this summary. Instead,
the reader is referred to the following publi-
cations: .

1. Fuerstenau, M. C. (ed.). Flotation: A.
M. Gaudin Memorial Volume. American
Institute of Mining, Metallurgical, and Pe-
troleum Engineers, New York, 1976, vol-
umes 1 and 2.

2. Somasundaran, P. (ed.). Fine Particles
Processing. American Institute of Mining,
Metallurgical, and Petroleum Engineers,
New York, 1980, volumes 1 and 2.

3. Aplan, F. F. The Future of Mineral
Beneficiation—The Impact of Scientific
Studies. Ch. in Mineral Resources in
Australia, ed. by D. F. Kelsall, and J. T.
Woodcock: Australian Academy of Techno-
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logical Sciences, Adelaide, Australia, 1979,
pp. 170-189.

4. Jones, M. J. (ed.). Complex Sulfide
Ores. Institution of Mining & Metallurgy,
London, 1980, 278 pp.

Fundamental studies by the Bureau of
Mines on the physical chemistry of mineral-
reagent interactions on sulfide minerals
have indicated the possibility of using
electrochemical potential as a means of
controlling the flotation response of these
minerals. The degree of selectivity exhibit-
ed by this method may make possible the
separation of sulfide minerals not separable
by existing flotation technology.

The overall flotation research picture is
filled with accomplishment in optimizing
existing technology, and this has helped
maintain the economic posture of minerals
processing. But there is a limit to optimiz-
ation. New technology is needed, and this is
beginning to come from the fundamental
studies. Future research must emphasize
the fundamental mechanisms governing
the flotation process if the U.S. mineral
processing industry is to remain competi-
tive in the face of depleting ore grades and
environmental requirements.

Data from some flotation operations are
not shown separately to avoid disclosing
company information. Also, because of dis-
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similarity of data for various plants, it
would be inappropriate to combine the data.
However, the data have been included in
the totals to present complete information
on flotation in the minerals industry.
Flotation plants for which data have been
handled in this manner included the follow-

ing:

Number and State

1in Montana.
1in California.
1 in Tennessee.
2 in Illinois.

1in New York.
1i 1‘1} Georgm and 2in
Mercury ___________ lin evada
Molybdenum_ _ _ __ ____ 2in Colorado and 1 in
New Mexico.
Tale . __________ LinVermont. '
Tungsten _ _ _ ________ in fornia and 1 in
Nevada.
Vermiculite _ ________ 1 in South Carolina and 1
in Montana
1Physical smentlst Section of Ferrous Metals.
2Goth, J e Costs of tions to the Metals

Inslustry J Metals v 32, No. 11, November 1980, p. 17.
Short tons unless otherwise stated.
4Staff—Bureau of Mines. Surface Mine Truck Safety.
Proceedings: Bureau of Mines Technology Transfer Semi-
nars, Minneapolis, Minn., June 25, 1980, Birmingham,
Ala., July 9, 1980, and ’I‘ucson, Anz July 24, 1980.
B%Mmes 1C 8828 1980 61 Bp
by by Gertrude mine;
Branch of Domestlc Data, and Garrett R. Hyde, staff
scientist, Division of Mineral Resources Technology. N

o liat

Table 19.—Froth flotation plants in 1980, by State

State Number State Number

8 4

18 T

1 2

6 9

11 2

1 10

20 1

5 1

9 18

8 3

1 8

Kentucky 5 1

Louisiana 1 11

Maryland 1 2

Michigan 8 13
Minnesota 1
issouri _ _ __ __ _ ________________ 8

Ble.
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Table 22.—Consumption and value of reagents in froth flotation in 1980
Consumption (pounds) Consumption (pounds)
Function and name Per Function and name Per
Total t Total ton
Collector—continued:
7,501,580 0.474 Potassium amyl xanthate 2,144,702 0.025
44,151,608 419 Sodium Aerofloat ____ _ 271,96 .020
37,474,914 71 Sodium butyl xanthate,
.039 sodium isobutyl
xanthate _________ 706,208 .049
298,825 057 Sodium ethyl xanthate _ 1,891,896 092
823,306,636  3.198 Sodium isopropyl xanthate 1,157,806 017
1,422,785 014 Talloil______ ______ 25115516  1.128
83, .005 Xanthates (unspecified)_ _ 23 097
X 017  Other ____________ 5,303,852 .016
5,681,193  2.459 Total or average:
28,045,356 292 antity_ _ _ _ _ __ 494,048,717 1.031
2,898,533 571 alue ________ $75,958,470  $0.159

Sulfuricacid_ _ _ _ _ __ _ _ - 17,234,719 622 Frother:

Other (Cyquest, lignin Aerofroths __ ____ ___ 2,588,212  0.056
sulfonate, salt, Barrettoil__________ 3,112,242 359
mlscellaneous) —— 23,223,829 454 Dowell ____________ 258,910 .240

Total or average: Dowfroth 250 _ _ _ _ _ ___ 1,700,597 .036
3uantxty _______ 1,052,863,712 2.472 Dowfroth 1012 _ ___ ___ ,883 015

alue_ _ _______ $40,268, $0.095 Methyl isobutyl carbinol _ 12,239,765 .062
Naleo_____________ 559,506 .305

Activator: Pineoil ___________ 2,271,887 .038

Copper ammonium chlo- UCON23 __________ A .051
ride.____________ 1,537,857 0.323

Copper sulfate_ _ __ __ __ 5,969,838 408 UCON 133, 190, 207 _ __ 1,345,207 .049

Sogium hydrosulfide, Other (Cresylic acid,

sodium sulfide_ _ _ __ _ 490,176 .088 Tekfroth,
miscellaneous) . _ __ _ _ 3,122,464 012

Other (ferrous sulfate, Total or average:
ferric sulfate, 3uantity _______ 27,536,369 .080
miscellaneous) _ _ _ _ _ 654,280 135 alue __ __ _____ $12,099,382  $0.035

Total or average: Flocculant
Suantlty _______ 8,652,151 291 Aeroflocs _ ____ . ____ 138,314 0.122
alue__ _______ $2,811,880  $0.094 Alum_____________ 951,271 079
Depressant: Calgon_ ___________ 1,746,739 072

Causticsoda_ __ ______ 62,895 0.004 Dowell ____________ 170,510 .108

Hydrofluoricacid_ _ _ _ _ _ 1,289,860 819 Nalco_ _ ___________ 2, 705 805 .076

Phosphorous pentasulfide_ 3,160,211 .088 Polyhall . _ _________ 472, 026

Sodium cyanide _ _ _ _ _ _ _ 2,027,255 .026 Separan _ __________ 15,285 .001

Sodium dichromate _ _ _ _ 915,920 146 Superfloes_ _ _ ___ _ ___ 8,981,835 157

Sodium hydrosulfide _ _ 14, 789 133 285 Other (lime and

Sodium silicate _ _ __ _ _ _ 5 147 098 1.641 miscellaneous) _ __ _ _ _ 23,898,134 .338

Sodium sulfite_ _ __ __ __ 49,964 .016 Total or average:

rch ____________ 29,378,270 1.034 antity _ __ ____ 39,079,900 172

Zincsulfate _ ________ 0,868 .565 alue _ ________ $10,981,829  $0.048

Other (lignin sulfate,
sodium silicofluoride, 5,071,794 0.140
miscellaneous) _ _ _ _ _ _ 8,393,932 107 124,767 .004

Total or average: 1,407,835 .044
uantity _____ _ 73,545,406 3
alue ________ $11,700,695 $0.057 Total or average:
Quantity _ _ _ - 6,604,396 .103
Value_ _ ________ $2,683,347  $0.042
Collector:

Aerofloats 1,065,923 0.019 Total or average reagents:

Aero Promoters_ _ 1,362,895 018 3uan ity 1,702,330,651  3.506

mines_ __ _____ 25,441,887 .148 alue__ ________ $156,504,308  $0.322

Dow Z-200 ,296 014

Fattyacids_ _ ________ 168,963,208  1.476

Fueloil . ___________ 247,194,358 922

Kerosine _ _ _________ 6,812,291 .081

Minerec ___________ 1,386,706 .029

Petroleum sulfonate _ _ _ _ 5,038,885  1.106
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Table 23.—Froth flotation of sulfide ores

Operating data 1960 1965 1970 1975 1980

Plants:
Number _ _ _ _ _ _ ____ _____________ 95 108 105 86 71
Capacity_ __ _______ short tons per day_ _ 546,000 622,000 862,000 990,000 1,012,500
Oretreated _________ thousand short tons_ _ 155,125 200,754 281,660 218,357 279,861
Concentrates produced — _ _— _ ________ do____ 5,855 7,213 8,863 7,395 7,356
Ratio of concentration _ __ _ _____________ 26.5:1 27.8:1 31.8:1 37.6:1 38.1:1

CONSUMPTION OF REAGENTS
Total (thousand pounds) Pounds per ton

1960 1965 1970 1975 1980 1960 1965 1970 1975 1980
Modifier_ _ _______ 489,707 765,677 1,198,743 1,107,425 864,791 3.710 4.114 4408 4.051 3.155
Activator ________ 7,859 8,983 8,488 g 7,580 .353  .281 371 492 272
Depressant ___ ____ 6,338 10,863 17,061 33,313 31,483  .089  .101 104 192 182
Collector ________ 25,346 23,983 32,133 27,972 38,704 .163 120 114 .100 138
Frother _ ________ 12,411 15,502 20,612 18,814 17,177 .080 077 073 .069 .061
Flocculant __ ___ __ 1,129 551 2,624 4,708 1,984 .026 .007 .018 .045 013
Other __________ - 112,349 136 695 1,501 __ 4867 014 .019 .032

Total or average 542,790 937,908 1,279,797 1,204,260 963,120 3.499 4.684 4556 4.326 3.441

Table 24.—Froth flotation of metallic carbonate and oxide ores

Operating data 1960 1965 1970 1975 1980
Plants:
Number __ _ _ _ ___________________ 13 14 13 13 13
Capacity . — — — - ___ short tons per day_ _ 14,000 48,000 65,000 90,000 151,000
Oretreated — _ _ ______ thousand short tons_ _ 2,854 16,079 22,213 30,149 42,903
Concentrates produced — _ . ________ do____ 941 7,086 13,040 15,582 24,049
Ratio of concentration _ _ _ ______________ 3.01:1 231 1.7:1 1.9:1 1.8:1
CONSUMPTION OF REAGENTS
Total (thousand pounds) Pounds per ton
1960 1965 1970 1975 1980 1960 1965 1970 1975 1980
6,639 15,280 31,635 39,457 71,228 2368 3.444 4713 2642 3.745
1,280 __ __ — __  5.000 —_ . __ __
610 1,588 2,627 18,226 30,393 .320 1466 1276 1.923 1.831
22,573 23,695 31,819 22,931 18,487 8.049 1479 1074 .779 431
1,345 865 164 397 808 1.333 090 .046 .046  .037
1,306 458 220 1,985 30,960 1.618  .250 016 .099  .796

- - 4,864 —— _— . —— 312
Total or average 33,753 41,886 66,465 82,996 156,740 12.036 2614 2244 2821 3.653
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Table 25.—Froth flotation of nonmetallic ores
Operating data 1960 1965 1970 1975 1980
Plants:
Number - ______ _________________ 55 64 56 75 75
Capacity__________ short tons per day_ _ 144,000 191,000 378,000 467,500 561,200
Ore treateff _________ thousand short tons__ 36,191 52,653 80,963 100,939 149,850
Concentrates produced _ _ _ __ _ ______ do____ 1,888 17,376 23,823 29,111 42,812
Ratio of concentration _________________ 3.0:1 3.0:1 34:1 3.5:1 3.5:1
CONSUMPTION OF REAGENTS
Total (thousand pounds) Pounds per ton
1960 1965 1970 1975 1980 1960 1965 1970 1975 1980
82,456 54,889 161,470 112,639 116,819 3566 1278 2.155 1.151 0.883
2,988 511 484 393 ,122 887 1.038 .820 .688 .689
9,231 4,346 11,023 7,314 11,719 155 451 959 .636 7190
163,967 188,119 528,669 345,208 431,942 4.576 3741 6.585 3.421 2883
2,475 4,870 2,863 4,740 ,508 .166 219 119 .208 .198
875 3,207 751 2477 2,614 129 187 062 139 093
__ __ _— 79 240 _ _ —— .089 134
Total or average 261,992 255942 705260 472,850 570,964 7.311 5089 8749 4.685 3.810
Table 26.—Froth flotation of anthracite and bituminous coal
Operating data 1960 1965 1970 1975 1980
Plants:
Number . __ __ __ ____ _____________ 31 69 66 78 80
Capacity_ _ ________ short tons per day_ _ 27,000 47,000 62,400 64,300 78,300
Raw coal treated _ _ _ _ _ _ thousand short tons_ _ 4,112 9,500 13,006 13,079 12,901
Clean coal produced _ _ _ ___ ________ do____ 2,795 7,033 8,418 8,179 1,557
CONSUMPTION OF REAGENTS
Total (thousand pounds) Pounds per ton
-1960 1965 1970 1975 1980 1960 1965 1970 1975 1980
Modifier_ _ _______ 1,609 298 2,716 298 26 3841 1922 2861 0.284 0.059
Collector _ _______ 8,142 4,055 7,772 4,615 4917 3015 1988 2.039 1.069 760
Frother _________ 585 1,555 2,564 2,668 3,044 175 .166 204 207 .253
Flocculant _ ______ 394 2,301 2,204 1,303 3,521 .332 .365 .209 122 354
Total or average 10,730 8,209 15,256 11,508 2.610 .864 1.173 679 892

8,884
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Table 27.—Froth flotation of copper ores in 1980

OPERATING DATA
Plants: Water used, gallons:
Number _ _ _ ____ ______________ 12 Total - _____ millions_ _ 33,514.4
Capacity — — - ___ short tons per day_ _ 215,500 Perton — _ 625
treated: Rod consumpnon, pounds:
ity short tons__ 53,588,700 Total _ 4,786,750
rad& 04 Balfer ton _ ion T 0.330-
) percent_ _ . consumption, poun
Goﬂ,e 0.0024 Total _ _ e 68,176,647
0.1281 Perton - __ ____ _ ___ 1.272
Liner consumption, pounds:
840.1 Total _ - 4,967,029
15.7 Perton _ _ 0.093
CONCENTRATES PRODUCED
Recovery
it Grade (percent)
ype (short togs) Copper Gold Silver ]
(percent) (ounce (ounces Copper Gold  Silver
per ton) per ton)
Copper — -~ 1,384,815 22.42 0.0570 3.2390 79 60 65

CONSUMPTION OF FLOTATION REAGENTS

Function and name Pounds Pountod: per
Modiﬁer
____________________________________________________ 239,975,883 4.846
Other (Calgon, Nalco, phosphat di ilicate, miscell ) J 3,823,561 076
Total or average:
Y 243,799,444 4.549
$8,7517,978 $0.163
112,769 0.013
$17,904 $0.002
399,242 0.031
$115,701 $0.009
524,915 0.017
86,471 .015
,030 .019
i propyl xa . - - 438,960 .010
Other (Mmerec, P ium amyl jium i __ 1,230 694 .046
Total or average:
2,330,070 0.043
$1,826,978 $0.034
Frother:
Dowfroth 250, Dowfroth 1012 _ _ _ _ _ _ _ _ _ _ 755,481 0.055
Methyl lsobutyl carbinol _ _ _ _ _ _ _ 288,060 014
Other (Aerofroth, UCON 133, UCON 190, Shellfroth) _ _ _ 1,420,261 .038
Total or average:
Y e 2,463,802 .046
ale_ — o e $1,167,058 $0.022
Flocculant:
Naleo — o 302,487 0.020
Other (lime and miscellaneous) — — - — — — - — o 917,595 046
Total or average:
tity _______________________________________________ 1,220,082 .035
_________________________________________________ $391,162 $0.011
Other (Aerodn Calgon, miscellaneous):
_______________________________________________ 795,101 0.155
alue _________________________________________________ $317,163 $0.062
Total or average reagents:
fiY - oo m e mmmmmmmmm—mmmmm— 251,120,510 4.686

AIUe — e e $12,593,944 $0.235
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Table 28.—Froth flotation of copper-molybdenum ores in 1980

OPERATING DATA

Plants: Water used, gallons:

Number _____________________ 16 Total _ __ __________ millions_ _ 107,192.6
Capacity _ __ _ ___ short tons per day__ 622,000 Perton - __________________ 6:
Ore treated: Rod consumption, pounds:
guantity _____________ short tons__ 172,845,700 Total ____________________ 52,655,358
radce(:) 055 Balfer ton ________ i 0.
pper _ _ _ ] percent_ _ .. consumption, poun:
Gold__________ ounce per ton__ 0.0030 Total ____ _ __ _____________ 210,181,760
Silver_______________ do____ 0.0617 Perton - __________________ 1.2
Molybdenum ________ ] percent_ _ 0.024 Liner consumption, pounds:

Energy kilowatt-hours: Total ____________________ 11,779,109
Total _ _ _ _ _ _ _ __ _______ millions_ _ 2,493.3 Perton _ _ ___ _ _____________ 0.
Perton______________________ 144

CONCENTRATES PRODUCED
Grade Recovery (percent)
Type Quantity Gold Silver  Molybde-
(short tons) (Cﬂ,%l;l;) (ounce  (ounces num Copper  Gold Silver M«;l‘y"g:le-
pe perton) perton) (percent)
Copper _ ___ 3,212,381 24.86 0.0831 2.2902 - 84 59 75 __
Molybdenite _ 41,133 - - - 53.84 __ _ __
CONSUMPTION OF FLOTATION REAGENTS
Function and name Pounds P oua)d: per

Modifier:

Lime_______ _____ _____ e __ 548,517,852 3.173
NLIndustries _ ____ __________________________ 1,242,856 013
Phosphates _ __ __ ___ _____________ ____________ 623,090 014
Sodium silicate_ . _ __ _ __ __ __ _______________________ 1,533,655 034
Other (sulfuric acid, miscellaneous) __ __ __ _ __________________ 45 034
Total or average:

3uantlty _______________________________________________ 552,681,398 3.198
alve $15,862,884 $0.092

Depressant'

de and sodium ferrocyanide_ _ 990,788 0.020

Sodium hydrosulfde _________________________ 14,789,133 .285

Other (caustic soda, Dextrine, miscellaneous) __ _ ________________________ 1,134, 1094 017
Total or average:

$u 16,914,015 153

al $2,564,118 $0.023

174,812 0.009

871,696 .013

5,613,293 .050

1,079,718 .030

1,813,444 .023

,400 017

1,027,181 024

11,249,544 .065

alue_ _ $5,009,245 $0.029

Frother:

Dowfroth 250, Dowfroth 1012 _ _ ___ ________________________________ 271,894 0.008
Methyl lsobutyl carbinol 8,315,921 064
Pineodl _____________________________________ 1,085,673 .032
UCON 190, UCON 207 __ ____ 675,845 .088
Other (Aerofroth, cresylic acid) 1,179,501 .041
Total or average: '

uantity . _____ ______ o ________ 11,528,834 .067

alue__ __ ______ _ o ____________ $4,941,237 $0.029

Flocculant (Nalco, Separan, Steinhall, Superflocs):
3uanmy _________________________________________________ 507,098 0.005

N alwe _ _ _ $388,737 $0.004
er:
3uantlty _________________________________________________ 99,107 0.003
alwe o ______TTTT $65,462 $0.002
Total or average reagents:
3uan Iy o 592,979,996 3.431
alwe . ______ ____ _________________________________7” 28,831,683 $0.167
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Table 29.—Froth flotation of copper-lead-zinc ores in 1980
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OPERATING DATA
Water used, gallons:
_____________________ 11 Total .. __________ millions__ 4,049.6
short tons per day. 21,200 Perton ___________________ 600
Rod consumptlon, pounds:
_____________ short tons_ _ 6,881,900 e 1,461,554
Per ton ___________________ 0.233
______________ percent_ _ 0.23 Ball consumptnon, pounds:
________________ do____ 5.17 e 2,803,554
________________ do____ 0.62 Perwn________-__________ 0.407
ounce per ton_ _ 0.0928 Liner oonsumptlon, pounds:
ounces per ton_ _ 1.4879 otal _ _ __ _ _ _ _____________ 720,218
Perton __ _________________ 0.105
________________ millions_ _ 111.0
______________________ 16.1
CONCENTRATES PRODUCED
it Gr.ade : Recovery (percent)
Type (short Copper Lead Zinc Gold Silver
tons) (per- (per- (per-  (ounce (ounces  Copper Lead Zinc Gold  Silver
cent) cent) cent) perton) per ton)
Copper 35,903 26.24 478 —— 00917 187.3013 60 1 - 50 66
Lead _ 431,271 77 74.43 0.17 . 4.3599 21 97 1 —— 18
Zinc _ 49,066 m 2.28 57.19 - 12.4534 2 _ T2 10 6
CONSUMPTION OF FLOTATION REAGENTS
Function and name Pounds Pounmd: per
Modifier:
Caustic soda _ _ 122,573 0.031
Lime_ _ _ _ _ 724,732 A70
Sulfur dioxide — _ _ _ e 2,898,533 571
Other (soda ash, sulfuricacid) _ _ _ _ - _____________ __ __ ______________ 3,199,345 1.325
Total or average:
iy 6,945,183 1.255
A a(lue____hr_a_-__ e $413,823 $0.075
ctivator (copper chloride, copper sulfate):
suantity _________________________________________________ 1,166,483 207
alue _ _ $103,414 $0.018
Depressant:
Sodium cyanide _ . _ . __ _ _ _________ o ____ 61,522 0.009
Sodium dichromate _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ o ____ 915,920 .146
Starch _ _ e 555,960 .088
Zincsulfate_ _ _ _ _ _ _ _ _ _ _ 6,373,214 1.102
Total or average:
3uantlty _______________________________________________ 7,906,616 1.167
alue _ _ $1,137,571 $0.168
Collector
float: ters _ 5,249 0.016
Potassmm amyl xanthate - 150,249 127
403486 078
Other (Dow Z-%'O Minerec, Sodium 111,506 021
Total or average:
8uanmy_ _— 670,490 .097
alue_ 7,467 $0.082
Frother
rofroths 220,314 0.042
Methyl lsobutyl carbinol _ 53,320 032
Other _ _ _ 44,468 041
Total or average:
antlty ______________ - 318,102 0.046
_______________ $125,814 $0.018
F‘loeculant (Separan. Superfloc):
- 77,150 0.018
$64,289 $0.015
- 465,356 0.074
_______________ $228,002 $0.036
____________________________________________ 17,549,380 2.550
______________________________________________ $2,640,380 $0.384
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Table 30.—Froth flotation of gold-silver ores in 1980

OPERATING DATA
Plants: Water used, gallons:
Number _ __ ___ _______________ 5 Total _____________ millions_ _ 61.2
Capacé? _______ short tons per day__ 550 Perton - __________________ 600
Ore treated: Ball eonsumptlon, pounds:
guantity _____________ short tons_ _ 101,800 Total _ _ _ ___ ______________ 348,255
rade: Perton _ __________________ 3.420
Gold ___________ ounce per ton__ 0.2432  Liner consumption, pounds:
Silver __ _ _______ ounces per ton_ _ 2.3342 Total __ _ _ _ ________ 44,801
Energy used kilowatt-hours: Perton - __________________ 0.440
Total _ _ _ _____________ millions_ _ 2.6
Perton______________________ 26.0
CONCENTRATES PRODUCED
£ Grade Recovery
Type Q&m&tlty (ounces per ton) (percent)
tons) Gold Silver Gold Silver
Goldsilver _ __ _____________________________ 5909 262896  256.3100 92 85
CONSUMPTION OF FLOTATION REAGENTS
Function and name Pounds Pou:od: per
Modifier:
%mst other _ _ _ _ _ _ _ _ _ 160,997 2.567
h 56, 1.445
Total or average:
antity - _ . _ _ __ _ _ __ _ _ _ 217,497 2.136
alve __ _ __ _ _ _ _ o _____ $10,276 $0.101
Activator:
ity 7,526 0.120
alue _ . $4,440 $0.071
Collector:
Aerofloats, Aero Promoters _ _ _ _ __ _____ __ ____ ___ __ ___ _____________ 16,556 0.162
Potassium amyl xanthate _ _ __ _ _ __ __ _____________________________ 459 .012
Sodium isobutyl xanthate, sodium isopropyl xanthate _ _ _ _ __ ________________ 6,816 071
'I‘otal or average:
ity _ 23,831 234
alve _ _ _ _ _ _ e $27,777 $0.273
Frother:
Dowfroth250_ _ _ _ _ _ _ _ _ _ _ _ o ______ 3,540 0.037
Other (methyl isobutyl carbinol, pine oil) _ 2,533 027
Total or average:
3uantlty ____________________________________________ 6,073 .063
alue __ ___ ___ ____________________ $6,222 $0.065
Flocculant:
tity 3,889 0.062
alue _ _ _ $7,267 $0.116
Total or average reagents:
Quantity — _ ___ __________ o ____ 258,816 2.542

Valwe _ _ _ _ _ __ $55,982 $0.550
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Table 31.—Froth flotation of lead-zinc ores in 1980
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OPERATING DATA
Plants: Water used gallons:
Number _ _ _ _ _________________ 14 Total — - ___ millions_ _ 6,190.6
Capacity - - _____ short tons per day_ _ 28,700 Per mn ___________________ 828
Ore treated: Rod consumption, pounds:
guantity _____________ short tons_ _ 7,475,200 Total _ _ 903,189
rade: Perton _ _ 0.183
d ] percent_ _ 5 08  Ball oonsumptlon, pounds:
Zine _ _______________ do____ 2.86 Total _ _ _ 4,876,275
CoY ) do____ 0.211 Perton _ _ _________________ 652
Go __________ ounce per ton_ _ 0.0305  Liner consumption, pounds:
_________ ounces per ton_ _ 2.4676 Total _ e 784,898
Energy used kllowatt hours: Perton _ _ _ _ _ ______________ 0.105
tal _ _ _ _ ____________ millions_ _ 135.4
Per ton_ _ _ _ 18.1
CONCENTRATES PRODUCED
Grade Recovery (percent)
Quantity - .
Type (short Copper Lead Zinc (SOl Silver . .
tons) (per- (per- (per- r (ounces Copper Lead Zinc Gold  Silver
cent) cent)  cent) tl:;) per ton)

Lead _ 418,609 160 7197 273 04690 15.4428 1 95 6 42 5
Zinc _ 257,509 0.43 2.63  56.80  .0332 3.2704 6 2 83 16 7
CONSUMPTION OF FLOTATION REAGENTS

Function and name Pounds Pounwd: per
Modifier:
Lime _ e 4,557,009 0.687
Soda ash 27,084 1.006
Other tic soda, phosphat iscell ) o 346,355 .201
Total or average:
ANEItY _ _ - 5,330,448 789
alue _ _ _ o o o $4317,262 $0.647
Activator (copper sulfate sodium sulfide):
antity - _ - 2,555,916 0.342
alue _ _ o o $1,138,628 $0.152
312,660 0.054
1,876,628 294
Total or average: ’
uantity _ _ o~ 2,249,288 .306
$946,890 $0.129
Collector:
Aerofloats_ _ _ _ _ _ o 27,437 0.163
Aero Promoters _ _ _ _ _ _ o 97,032 .060
Potassium amyl xanthate _ __ __ _ __ _____________ 76,420 052
Sodmm ethyl xanthate ___________________ 431,889 132
dium isoproph l thate_ _ _ _ _ e 260,503 .094
Other (Dow Z- ium ethyl xanthate, Sodium Aerofloat) _ _ . _________ 103,432 026
Total or average:
ntity 996,713 .133
alue _ _ _ _ $767,315 $0.103
Frother:
Dowfroth250 . _ _ _ _ _ _ _ __ 317,120 0.025
Methyl lsobutyl carbinol 485,940 .092
Other _ _ _ _ e 71,669 .095
Total or average:
suantity _______________________________ 600,729 0.082
lue _ _ _ o $283,244 $0.038
Flocculant (Nalco, Superfloc):
ity = 144,040 0.063
alue _ _ _ _ $137,211 $0.060
Other:
uantity - _ _ o~ - 141,353 0.066
alue _ _ o o o o $96,095 $0.045
Total or average reagents:
ity o e 12,018,487 1.608
alue _ o o $3,806,645 $0.509
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Table 32.—Froth flotation of zinc ores in 1980

OPERATING DATA
Plants: Rod consumption, pounds:
Number _____________________ 7 Total __ __ ___ _____________ 885,592
Capacity - _ _ ____ short tons per day_ _ 16,400 Perton _ . _________________ 0.226
Ore treated: * Ball consumptlon, pounds:
tity _____________ short tons__ 3,911,800 Total ___ _________________ 989,708
_________________ percent_ _ 4.21 Perton - _ _________________ 0.253
Energy used, kilowatt-hours: Liner consumption, pounds:
otal __ ______________ millions_ _ 66.5 otal __ __ ________________ 135,341
Perton______________________ 170 . Perton . __________________ 0.035
Water used, gallons:
tal millions_ _ 2,514.5
Per ton_ _ _ _ _ _ ________________ 640
CONCENTRATES PRODUCED
tity _ _ o __ _ —short tons_ _ 256,459
inc________________ ——_percent_ _ 61.64
Recovery - __ _ _ _ __ _ _ _ __ _ o _do_ 96
CONSUMPTION OF FLOTATION REAGENTS
Function and name Pounds Poua)d: per
9,770 0.034
$6,057 $0.021
2,129,011 0.544
$757,640 $0.194
25,222 0.033
$10,201 $0.013
323,716 0.083
$219,195 $0.056
226,595 0.058
$142,905 $0.037
10,344 0.036
$16,550 $0.058
2,724,658 0.697
$1,152,548 $0.295
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Table 33.—Froth flotation of barite ores in 1980

OPERATING DATA

Plants: Rod consumption, pounds:

Number __ ___________________ 6 Total _ _ _ _ __ _ 20,727
Capagletdy _______ short tons per day_ _ 4,600 Perton - ___ _______________ 0.090

Oretreated __ ___________ short tons_ _ 406,800 Ball consumption, pounds:

Energy used, kilowatt-hours: Total __ _ __ __ _____________ 129,211
Total _ _ _ ___ __________ millions_ _ 54 Perton - __________________ 0.318
Perton_ __ __ __ _______________ 134 Liner consumption, pounds:

Water used, gallons: Total _ . _________________ 31,158
Total . __ _____________ millions_ _ 495.1 Perton - __ ___ _____________ 0.077
Perton_ _ ___ _________________ 1,200

CONCENTRATES PRODUCED
Quantity _ _ _ _ short tons_ _ 214,277
BaSOs¢ _ __ ] percent_ _ 93.25
BaSOsrecovery _ _ _ do_ _ (h !
CONSUMPTION OF FLOTATION REAGENTS
Function and name Pounds Pougod: per

Modifier:

Sodium silicate_ _ ___ __ ___ _ _ __ _______ o _______ 1,223,590 3.559

Other (caustic soda, lime, soda ash, sulfuricacid) _ ________________________ 1,282,616 3.834
Total or average:

ity _ e ___ 2,506,206 6.160

alue . _ __ _ __ _ __ o ____ $189,768 $0.466

Collector:

Fattyacid__ ____ ___ _ ____ _ e ___ 724,933 1.782

Other _ _ _ _ __ _ __ e ___ 28,500 3.000
Total or average:

uantity _ _ _ __ _____ ______ __ 753,433 1.852

alve _ _ _ _ _ _ _ __ _ e __ $171,094 $0.428

Frother:

tity _ w w

alwe _ _ _ _ _ _ _ o ___ w W

Flocculant:

ntity _ _ _ o w w

alve _ _ _ _ _ _ _ _ w w
Total or average reagents:

uantity _ _ _ _ ___ __ ______________________ 3,260,466 8.014

alve _ _ _ _ _ _ __ _ _ _ _ e ______ 62, $0.892

W Withheld to avoid disclosing company proprietary data; included in “Total.”
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Table 34.—Froth flotation of feldspar, mica, and quartz ores in 1980

OPERATING DATA
Water used, gallons:
12 Total _____________ millions_ _ 6,312.4
11,500 Perton ___________________ ,200
2,844,500 Rod consumptmn, pounds:
Total __ ______ __ __________ 2,011,763
70.8 Perton ___________________ 0.707
25.0 Liner consumption, pounds:
Total 326,473
0.115
515,803
81,176
494,900
353,046
CONSUMPTION OF FLOTATION REAGENTS
Function and name Pounds Pourt:)d: per
Modifier:
Causticsoda _____ __ ________________ o ___ 734,429 0.367
Sulfuricacid - _ ___ __________ L ______ 1,591,955 1.408
Other (Calgon, lignin sulfonate, lime) - _ _ _____________________________ 948,480 1.517
Total or average:
uantity - _ _________ __ _ 3,274,864 1.178
alue _ _ __ $223,778 $0.080
Depressant (hydroﬂuonc acid):
_________________________________________________ 914,860 0.763
alue ___________________________________________________ $444,808 $0.371
Collector:
Ammes __________________________________________________ 556,340 0.526
Fattyacid_ __ __ __ _ ___ _ __ 2,329,603 1.303
Other (fuel oil, miscellaneous) 1, 895 743 1.941
Total or average:
tnty ____________________________________________ 4,781,686 1.681
______________________________________________ $1,456,642 $0.512
Frother (methyl lsobutyl carbinol, pine oil, polyproplene glycol, Shellfroth):
ity 234,844 0.128
___________________________________________________ $123,407 $0.067
Floocu]ant (alum, Calgon, Hercofloc, Nalco, miscellanoeous):
_________________________________________________ 1,039,465 0.510
alue ___________________________________________________ $453,736 $0.223
Total or average reagents: * :
antity _ _ _ o ___ 10,245,719 3.602
alwe _ ___ __ _ e __ $2,702,371 $0.950
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Table 35.—Froth flotation of glass sand in 1980

OPERATING DATA
Plants:
pacity — _ _ _ e tons per day_ _ X
Rawsand treated _ _ _ _ _ _ _ _ _ _ _ _ short tons_ _ 9,924,000
Cleansandproduced _ _ _ _ _ _ _ _ ___ _ ___ ________ do____ 7,916,000
CONSUMPTION OF FLOTATION REAGENTS
Function and name Pounds Pounwd: per
Modifier: -
Causticsoda — _ — o o 2,277,934 0.637
Sulfuricacid _ _ _ _ _ _ 23,254 596
Other (calcium chloride, lime, sodium silicate) . _ _ __ _ _ __ _ _________________ 6,786,673 .082
Total or average:
8uant1ty ____________________________________________ 9,987,861 1.134
alue _ — o e $555,944 $0.063
Depressant:
by e 375,000 1.000
alue _ o o o $206,250 $0.550
Collector:
AeroPromoters _ _ _ _ __ e~ 298,400 0.302
Fattyacids _ _ 4,430,334 944
Other (Aerofloats, amines, fuel oil, miscellaneous) __ _ _ __ ___ _______________ 4,820,890 741
Total or average:
3uxntity ____________________________________________ 549,624 962
alue — _ $2 779,909 $0.280
Frother:
Aerofroths _ _ _ _ _ _ _ _ _ _ - 203,930 0.216
Other _ _ 822,548 .166
Total or average:
suantlty ____________________________________________ 1,026,478 0.174
alue _ _ _ $648,777 $0.110
Flocculant:
$IY e 14,234 0.015
alue _ _ $23,945 $0.026
Other:
iy 32,000 0.040
AlUe _ o o o e $12,800 $0.016
Total or average reagents
____________________________________________ 20,985,197 2.1156
e — o o o e $4,227,625 $0.426
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Table 36.—Froth flotation of iron ores in 1980

OPERATING DATA

Plants: Rod consumptlon, pounds:

Number ____ _________________ 6 . 19,445,232

Capacity _ _ _____ short tons per day_ _ 143,700 Per ton_ 1.023

treated: Ball consum,

Quantity_ ____________ short tons_ _ 141,764,500 Total - ________ - 24,427,502

Iron___ ______ __ _______] percent_ _ 39.7 Perton__________ —_— - 0.933
Energy used, kilowatt-hours: Liner consumption, pounds

Total __ ______________ millions_ _ 1,010.2 Total _____________________ 9,360,474
W Perton_ Ea;ll_ __________________ 242 Perton_ ____ _______________ 0.229

ater used, ons:
________________ millions_ _ 57,581.5
Per ton___ _ _ _ _ _ _____________ 1,380
CONCENTRATES PRODUCED
Quantity Grade Recove
. ry
Type (short (percent) (percent)
tons)
Iron _______ ________ o ______ . 23,678,100 62.1 89
CONSUMPTION OF FLOTATION REAGENTS
Function and name Pounds Pounds

per ton

Modifier (caustic soda, sodium silicate, sulfuric acid, miscellaneous):

ity 63,090,568 3.502
D‘e alve __ ____ e __ $5,860,017 $0.325
t:

l,wsmtlilty _________________________________________________ 24,474,730 1.570

alve __ $2,332,442 $0.150
Collector:

Amines 5,253,181 0.145

11,039,414 1.911

16,292,595 390

$6,782,112 $0.162

693,142 0.034

$250,586 $0.012

30,786,155 0.798

$5,054,441 $0.131

4,863,768 0.312

$1 784 155 $0.114

tit, y 140,200,958 3.357

alue__ . __________________ $22,063,753 $0.528

nelnd ti trates upgraded by flotation.
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Table 37.—Froth flotation of limestone-magnesite ores in 1980

47

OPERATING DATA
Energy used, kilowatt-hours:
Total ___ __________ millions_ _ 4.7
1,600 Perton . _ _________________ 20.6
Oretreated _ _ ___________ short tons_ _ 229,000  Water used, gallons:
Concentrates produced _ _ _ _ ___ __ do____ 194,700 Total _ _ _ _ _ ________ millions_ _ 111.6
Perton - _________________ 490
CONSUMPTION OF FLOTATION REAGENTS
Function and name Pounds l;:;':od:
Modifier:
bty 397,446 4.090
alue _ _ $49,122 $0.506
Depressant:
tity _ 485,875 5.000
alue _ _ _ _ _ __ $14,576 $0.150
Collector (amines, fatty acids, fuel oil, other):
antity _ _ 332,377 1.451
alue _ _ _ _ _ o ____ $129,613 $0.566
Frother (Dowfax, pine oil, other):
ity 72,389 0.316
alue _ _ __ _ __ _ _ $39,432 $0.172
Flocculant (Hercofloc, Separan):
Suantlty _________________________________________________ 1,539 0.012
alue _ _ $2,829 $0.022
Total ents:
3uri.;18tity ____________________________________________ 1,289,626 5.631
alue _ $235,572 $1.029
Table 38.—Froth flotation of phosphate ores in 1980
OPERATING DATA
Energy used Water used
Plants Ore treated (kilowatt-hours) (gallons)
Capacity Quantit
y P20 Total Per Total Per
Number Ghorttons (B ttons)  (percent)  (millions) ton (millions) ton
per day)
22 433,900 119,824,200 10.5 938.5 1.8 399,012.7 3,330
CONCENTRATES PRODUCED
29,357,693
319
74.0
CONSUMPTION OF FLOTATION REAGENTS
Function and name Pounds l;g:,"t:)d:
Modifier:
Ammonia, causticsoda _ _ _ __ _ _ ___ _______ _____ 45,076,275 0.415
Sulfuricacid _ _ _ _ _ _ _ _ e 48,187,045 490
Total:
93,263,320 .859
$4,554,868 $0.042
,872, 0.134
178,035,248 1.486
193,936,774 1.619
6,168,826 072
394,013,071 3.288
$43,248,161 $0.361
316,693 0.039
$219,046 $0.027
92,000 0.010
X $0.001
487,685,084 4.070
$48,026,675 $0.401
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Table 39.—Froth flotation of potash ores in 1980

. OPERATING DATA

Energy used Water used
Plants Ore treated (kilowatt-hours) (gallons)
Capacity Quantit;
y K20 Total Per Total Per
Number  (shorttons  (RAVCS) (nercent)  (millions) ton (millions) ton
per day)
8 47,000 14,250,000 14.89 202.0 14.2 3,984.4 280
CONCENTRATES PRODUCED
3,298,344
52.78
82
CONSUMPTION OF FLOTATION REAGENTS
. Pounds
Function and name Pounds per tor.
Modifier:
Hydrochloricacid - _ _ _ _ ___ __ _ __ ___ _ 298,815 0.057
Other (Marsperse, phosphates, sulfamicacid) . _ _ _______________________ 421,245 .083
Total:
3uantity ____________________________________________ 720,060 0.078
alue _ _ _ o $130,643 $0.014
Depressant (Calgon, Guar, starch, other):
3\1 _______________________________________________ 5,782,070 0.514
alue _________________________________________________ * $1,270,362 $0.113
Collecmr
_________ 2,235,892 0.158
Other (fuel oil, other) 2,183,693 392
Total:
tity 4,419,585 310
alue ___________ $1,902,454 $0.134
Frother
3,112,242 0.359
906,760 067
13544 220
4,032,546 .283
$674,746 $0.047
Flooculant
__________________________________________________ 108,167 0.014
Other (Nalco, Separan, Steinhall,other) _ _____________________________ 593,470 .093
Total:
3uant1ty ____________________________________________ 701,637 .050
alue _ _ _ _ 25,158 $0.058
Total reagents:
ity 15,655,898 1.099
alue __ _ __ = $4,803,363 $0.337
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Table 40.—Froth flotation of anthracite and bituminous coal in 1980
 OPERATING DATA
Plants:
Number _ _ _ _ _ __ 80
Capacity _ _ _ __ _ ___________________ short tons per day_ _ 78,300
Raw coal treated short tons__ 12,900,753
Clean coal produced _ _ _ . _ ____ _______________________ o ________ do____ 7,556,902
CONSUMPTION OF FLOTATION REAGENTS
Function and name Pounds I;g:,"t’od:
25,614 0.059
$3,494 $0.008
4,272,969 0.784
Kerosine _ _ _ ___________ _ _ _ . _ 643,465 635
Total:
uantity _ e 4,916,434 .760.
alwe_ _ ___ _ o ______ $660,110 $0.102
847,144 0.361
258,910 240
1,288,07. .163
559,506 .305
54,312 476
36,390 073
Total: ’

antity . _ _ ______________________________ e 3,044,335 258
alve_ — __ _ _ _ __ o __ $1,422,200 $0.118
136,495 0.128
102,283 .053
109,198 053
170,510 .108
1,500,940 .385
1,337,245 1.041
164,491 .165
antity 3,521,162 354
alve_ _ _ __ _ _ _ _ _ _ o ____ $3,029,754 $0.304

Total reagents:
suantity __________________________________________ 11,507,545 0.892
alwe - _ _ _ o ______ $5,115,558 $0.397







Abrasive Materials

By Staff, Section of Nonmetallic Minerals,
Ceramics and Refractories Unit

Changes in the 1980 quantity and value of
the sales of various natural abrasives, com-
pared with the data for 1979, were of a
mixed nature. OQutput of garnet and special
silica stone products increased in both ton-
nage and value during the year, while
emery and tripoli-type materials production

decreased in both tonnage and value. The
reported quantity and value of sales of
manufactured abrasive material—fused
alumina and alumina-zirconia, silicon car-
bide, and metallic iron and steel shot and
grit—also decreased for 1980.

Table 1.—Salient abrasives statistics in the United States

Kind 1976 1977 1978 1979 1980
Natural abrasives (domestic) sold or used
by producers; .
ipoli(crude) - _ _ ___________ short tons_ _ 124,281 125,661 138,311 €127,878 121,233
Value ___ _____________ thousands_ _ $776 $711 $849 €$831 $676
Special slhca stone products! 2,696 2,200 €2,175 T €2,094 2,181
________________ $1,404 $3,236 €$2,630 T €$2,064 $2,233
Natural abrasnves production:
arnet __ __ ___ ___________ 25,661 21,980 20,822 21,240 26,909
Valve ________________ - T$3,413 $3,165 $3,207 7$3,746 $3,957
Emery_ __ _ . ____ w w w 10,005 7,284
alue ________________ w W w $204 $153
Manufactured abrasives 23 _ _ 620,328 640,723 550,877 712,733 617,485
Value® _ _________________ $176,064  $186,654  $172,554 $230,024 $218,600
- Foreign trade (natural and artificial abrasives):
ports (value). $113,199  $121,579  $138,659 185,587 $193,679
Reexports (value) $29,285 5,363 $41,016 $42,922 s
Imports for consumption (value $157,232 $192,870 $231,720 r$270,599 $268,862

°Estimated. "Revised. W Withheld to. avoid disclosing company proprietary data.

‘Includes grmdmg bbles, gri t tubemill liners, and whetstones.
r:‘l production of silicon carbide and aluminum oxide and shipments of metallic abrasives by U.S.
P TS. .
3Includes U.S. and Canadian production of al oxide.
FOREIGN TRADE

The following section contains foreign
trade statistics (tables 2, 3, 4, and 9) for

1979-80. Table 10 contains imports of indus-
trial diamonds, by country, for 1978-80.

51



52 MINERALS YEARBOOK, 1980

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

(Thousands)
1979 1980
Kind )
Yo Value U value
NATURAL ABRASIVES
Industrial di: d, natural or synthet
gowder ordust_ __ _ __ ____________________ carats_ _ 27,297  $70,902 28,162  $68,866
i d, natural or synthetic, other ________ do____ 683 1,572 301 5,570
Emery, natural corundum, pumice inblocks _ _ __ __ __ _ pounds_. _ 9,627 1,776 31,612 1,195
MANUFACTURED ABRASIVES
Artificial corundum (fused alumi oxide) __________ do____ 39,986 19,754 317,857 18,864
Silicon carbide, crude or in grains _ __do____ 20,410 9,410 27,311 13,258
Carbide abraswes, nec__ —do____ 388 987 811 1,472
Other refined abrasives _ ——do____ 28,206 6,569 24,760 6,958
Grinding and polishi h :
Diamond __ __ ____ ___ __ __ . __________ carats_ _ 567 6,401 696 7,161
Polishing stones, whetst ey
hones, similarstone - __________________ number_ _ 668 1,791 681 2,181
Wheels andstoneg,nec _ __________________ pounds._ _ 6,560 21,083 5,978 23,330
Abrasive ﬁpaper and cloth, coated with natural
or artificial abrasive matenals _________________ do____ 18,608 30,864 19,141 35,912
Grit and shot, including wirepellets _ _ _ ____________ do____ 44,395 8, 478 31,882 8,912
Total -~ ______ XX 185587 XX 193,619
XX Not applicable.
Table 3.—U.S. reexports of abrasive materials, by kind
(Thousands)
1979 1980
Kind j
tity 3 Value Qt‘;:;- Value
NATURAL ABRASIVES
Industrial d d, natural or syntheti
sowder or. du.st_ _________________________ carats_ _ 472 $1,914 372 $1,382
d, natural or synthetic, other _ _______ do____ 2,055 39,753 3,268 45,659
Emery, natural corundum, pumiceinblocks _ _ _______ pounds_ _ 214 50 113 35
MANUFACTURED ABRASIVES
Silicon carbide, crude oringrains __ ______________ do____ —— - 1 6
Grinding and polishing wheels and stones:
Diamond _ ___________________________ carats_ _ 22 237 34 276
Wheels and stones, n.ec.® _ __ _______________ pounds_ _ 8 147 30 134
Abrasive fpaper and cloth, coated with natural
or artificial abrasive materials _ ________________ do____ 348 821 10 29
Total _ __ _ __ _ _ o ___ XX 42922 XX 47,521

TRevised. XX Not apphcable
"Includes value of hones, wh Ipst. ilst lishi
wheels.

stones, and quantity and value of other abrasive
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Table 4.—U.S. imports for consumption of abrasive materials
(natural and artificial), by kind '

(Thousands)
1979 1980
Kind - Quan-
tity Value tity Value
Corundum, crudeor crushed ___ __ ___________ short tons__ 5 $435 1 $20
Emery, flint, rottenstone, tripoli, crude or crushed _ _____ do____ 7 584 6 504
Silicon carbide,crude . _ _ __ ____ _______________ do____ 97 80,111 8 29,112
Aluminum oxide,crude __ ____ _____ _ __________ do____ 211 49,843 181 48,520
Other crude artificial abrasives__ _ _ ______________ do____ 3 795 1 196
Abrasives, ground grains, pulverized or refined:
Rottenstoneand tripoli_ _ _ _ ___ ______________ do____ 4 1 O] 1
6 7,480 8,314
8 5,310 7 4914
Emery, corundum, flint, garnet, other,
including artificial abrasives _ _ _ _ _ __ _________ do____ 4 3,781 4 5,744
Papers, cloths, other materials wholly or partly
coated with natural or artificial abrasives - _ _____________ 42,117 @) 38,207
Hones, whetstones, oilstones, polishing stones _ _ _ ____ number_ _ 423 518 235 337
Abrasive wheels and millstones:
Burrstones manufactured or bound up into
millstones _ __ _ __ _ __ _______________ G 3 & 1
Solid natural stonewheels _ _ ___ __ __________ 41 70 72 93
jamond _ __ _____________ d 103 4,192 93 4,526
Abrasive wheels bonded with resins 3,906 6,131 3,794 7,066
Other __ __ ____ _ 3 5,506 Q)] 7,614
Articles not specifically provided for:
Emeryorgarnet _ _____ ________________________ ® 53 ® 44
Natural corundum or artificial abrasive
materials _ ____ ________ _______ ® 770 ® 379
Other,nspf__ ___________ ® 1,166 ® 2,123
Di 4. natural and synt
Diamonddies_ _ . __ ___________________ number_ _ 11 756 9 393
hingbort _ - _ __ _ ______ carats_ _ 58 219 60 209
Natural industrial diamond stones_ _ _ _ _ _ . _____ o __ 6,062 65,612 5,013 69,118
Miners’diamond® __ __ ____________________ do____ 1,033 8,087 1,161 10,183
Powder and dust, synthetic _ _ __ ______________ do____ 12,919 23,063 12,003 ,775
Powder and dust, natural ___ ________________ do____ 5,265 13,996 3,604 10,269
Total _ _ _ _ XX 270,599 XX 268,862
XX Not applicable.
1Less than 1/2 unit.
2Quantity not reported.

3Includes 6,079 carats of synthetic miners’ diamond in 1979, and 679 carats in 1980.

TRIPOLI

Fine-grained, porous silica materials are
grouped together under the category tripoli
because they have similar properties and
end uses. Production of crude tripoli (table
1) decreased over 5% in quantity and nearly
19% in value in 1980. Processed tripoli sold
or used (table 5) decreased over 14% in
quantity while decreasing slightly in value.
Of the processed tripoli, 60% was used for
fillers in 1980 and 40% was used for abra-
sives, compared with 54% and 46%, respec-
tively, for these uses in 1979.

Tripoli producers in 1980 were Malvern
Minerals Co., Garland County, Ark., which
produced crude and finished material; Mid-
western Minerals Corp., Ottawa County,

Okla., which produced crude and finished
material; and American Tripoli Co., Div. of

-The Carborundum Co., which produced

crude in Ottawa County, Okla., and finished
material in Newton County, Mo. Illinois
Minerals Co. and Tammsco, Inc., both in
Alexander County, Ill., produced amor-
phous (microcrystalline) silica. Keystone
Filler and Manufacturing Co., in Northum-
berland County, Pa., mined and processed
rottenstone (decomposed fine-grained si-
liceous limestone or shale).

Prices quoted in Engineering and Mining
Jotrnal, December 1980, for tripoli and
amorphous silica were as follows:
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Tripoli, paper bags, carload lots, f.o.b.,
in eents per pound:
Elc}tl), 111.: Air floated through

2.5

34

g‘

5

,s.

:

I

]

I

1

]

1

1

1

1

t
LMo
88

Amorphous s:lwa, 50-pound, paper bags,

f.o.b.,in dollars per ton:

Elco,
'l‘hrough 200 mesh, 90% t0 95% _ _
Through 200 mesh, 96% t0 99% _ _
Through 325 mesh, 90% t0 95% _ —
Through 325 mesh, 96% t0 98% _ _
Through 325 mesh, 98% t0 99.4% _

Through 400 mesh, 1
Below 15 mlcrometers, 9% _ ____ 1
- Below 10 micrometers, 99% _ _ _ _ _ 1

28

SeRa82y
8338533888

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

1976

1977 1978 1979 1980

68,874 53,600 39,352
$2,468 $2,253

62,409 59,909
$2,220 $3,811 $4,025
2,190 @

€397 9] -z

114,269 116009 99,261
$6,026  $6,219 496,217

75,574

709
36,505
$175

114,121
$4,511

$119

115,919
$5,136

thousands_ _

©Estimated.

Includes amorphous silica and Pennsylvania rottenstone.
2Partly estimated.

3Revised to zero.

“Datado not add to total shown b of ind dent roundi

SPECIAL SILICA STONE PRODUCTS

Special silica stone products produced in stone Co. operated a plant in Lawrence

1980 included oilstones-whetstones from
Arkansas and Indiana, grindstones from
Ohio, grinding pebbles from Minnesota, de-
burring media from Ohio and Wisconsin,
and tube-mill liners from Minnesota.
Producers of oilstones-whetstones in Gar-
land County, Ark., were Hiram A. Smith,
Inc.; Norton Pike Div. of Norton Co.; and
Pioneer Whetstone Co. Hindostan Whet-

County, Ind., to finish stone obtained from a
quarry in Orange County, Ind. Cleveland
Quarries Co. produced grindstones at its
Amherst quarry, Lorain County, Ohio.
Jasper Stone Co. produced grinding media,
rough and rounded, from its quarry in Rock
County, Minn.; and Baraboo Quartzite Co.
Inc., produced deburring media at its quar-

" ry in Sauk County, Wis.
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Table 6.—Special silica stone products sold
or used in the United States?

Quantity Value

Year (short (thou-

tons) sands)

1976 _  ______________ 2,696 $1,404
1977 _______ 2,200 ,236
1978%_ ______ 2,175 2,630
1979 _ _____ 2,094 2,064
1980 _ _______________ 2,131 2,233
l' J11d. Aat, 1ot t“be'

grinding p
mill liners, and whetstones.

NATURAL SILICATE ABRASIVES

Garnet.—The United States accounted
for about 70% of the world’s garnet produc-
tion; the rest comes primarily from India,
the U.S.S.R., and Australia. Sales of domes-
tic garnet increased 15% in quantity and
5% in value in 1980. Five producers were
active—two each in Idaho and New York,
and one in Maine. Barton Mines Corp,
Warren County, N.Y., sold garnet for use in
coated abrasives, glass grinding and polish-
ing, and metal lapping. The NYCO Div. of
Processed Minerals, Inc., Essex County,

N.Y., reported its garnet was used mostly in
sandblasting and in bonded abrasives. Em-
erald Creek Garnet Milling Co. and Idaho
Garnet Abrasive Co., both in Benewah
County, Idaho, reported their garnet was
used chiefly in sandblasting and water fil-
tration. Industrial Garnet Extractives Inc.,
Oxford County, Maine, produced almandine
garnet and a garnet-containing utility grit
near Rangeley, which was used largely in
sandblasting and water filtration.

Table 7.—Garnet sold or used by
producers in the United States

tity Value
(short (thou-
tons) sands)
17,204  7$2,092
,565 3,568
20,022 3,136
22,058 3,678
23,303 4,335
26,550 4,573

NATURAL ALUMINA ABRASIVES

Corundum.—No domestic corundum was
produced in 1980. Requirements for domes-
tic consumption were met by imports, pri-
marily from Zimbabwe (indirectly), India,
and the Republic of South Africa. Small
quantities of corundum were imported from
Nigeria. In 1980, imports totaled 536 tons at
a declared value of $20,014.

Prices quoted in Engineering and Mining
Journal, December 1980, for crystal corun-
dum, per short ton of crude, c.i.f. U.S. ports,
goughly 10% above 1979 prices, were $170 to

187.

Emery.—Three producers of emery were

active in 1980: De Luca Emery Mine, Inc.,

John Leardi Emery Mine, and Emeri-Crete,
Inc, all near Peekskill in Westchester
County, N.Y. Domestic emery was used
mostly in_aggregates as a nonslip additive
for floors, pavements, and stair treads. The
minor use for domestic emery was in abra-
sive materials for coated abrasives and
tumbling or deburring media.

Prices quoted for emery in Industrial
Minerals, No. 159, December 1980, approx-
imately 10% higher than in 1979, were as
follows, in dollars per metric ton, c.i.f. main
European port: Coarse grain, $180 to $192;
medium and fine grain, $192 to $216.
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Table 8.—Natural corundum: World production, by country!
(Short tons)

1976 1977 1978 19797 1980°
7580 1,440 1,193 983 31,603
17 . * 6 6
156 152 20 82 55
8,300 8,800 9,400 9,400 9,500
420 464 247 4250 250
4,400 8,800 ©13,200 18,329 17,600
13,873 19,656 24,060 29,050 29,014

®Estimated. PPreliminary. "Revised.
1Tsble includes data available through May 20, 1981.

2In addition to the countries listed, Ar may have produced minor of this dity, but output is not
regon‘aed and available information is inadequate for formnfatlon of reliable estmlstes of output levels.
ported figure.
‘Less than 1/2 unit.

INDUSTRIAL DIAMOND

Domestic production of synthetic indus-
trial diamond in 1980 was estimated at 50
million carats. Secondary production, or
salvage from used diamond tools and from
wet and dry diamond-containing wastes,
was estimated at 3.0 million carats for the
year, using data from a consumption can-
vass conducted by the U.S. Department of
Commerce.

The Government stockpile inventory as of
December 31, 1980, included 28.7 million
carats of crushing bort and 19.2 million
carats of stones. Stockpile goals were 22.0
million carats for crushing bort and 7.7
million carats for stones, so excesses are 1.7
million carats and 11.5 million carats, re-
spectively. The inventory of small diamond
industrial dies was 25,473 pieces; the goal
was 60,000 pieces.

The United States is the largest consumer
of natural industrial diamond stones and is
totally dependent on foreign sources. Owing
to political instability, supplies from Zaire
and other areas are in potential danger of
disruption. Output of industrial stones is
largely dependent on the output of gem

diamond, which is limited by economic and
other factors not directly related to the
demand for industrial stones. World re-
serves are only marginally sufficient to
meet world demand for industrial stones
through 2000; therefore, increased use of
polycrystalline diamond compacts and oth-
er synthetic products will be necessary to be
certain that the demand will be met.

Exports and reexports of industrial dia-
mond dust and powder, including synthet-
ics, totaled 28.5 million carats valued at
$70.2 million. Exports and reexports of
stones totaled 3.6 million carats valued at
$51.2 million. The total of exports and
reexports of dust and powder and stones
was 32.1 million carats valued at $121.4
million.

Domestic exploration for diamonds is un-
derway. More than 90 kimberlite occur-
rences are known in the Colorado-Wyoming
State Line District and the Iron Mountain
District of Wyoming. Microdiamonds have
been recovered from some of the State Line
diatremes near Tie Siding, Wyo.

Table 9.—U.S. imports for consumption
of industrial diamond
(excluding diamond dies)

(Thousand carats and thousand dollars)

Year

Quantity Value

22,190 817,762
25,325 110,934
21,848 110,566
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MANUFACTURED ABRASIVES

Six firms produced crude fused aluminum
oxide in the United States and Canada in
1980. Operators with plants in both coun-
tries were The Carborundum Co., Div. of
Kennecott Copper Corp.; Norton Co.; and
General Abrasive Co., Div. of Dresser Indus-
tries, Inc. The Exolon Co.; Unicorn Abra-
sives of Canada, Ltd., Div. of Fusion du
Saguenay (Simonds Canada Abrasive Co.
Ltd.), and Washington Mills Abrasive Co.
operated plants in Canada. The reported
1980 production of white, high-purity mate-
rial was 34,091 tons, and production of
regular material was 158,939 tons. Of the
combined output of white and regular mate-
rial, 13% was used for nonabrasive applica-
tions, principally in the manufacture of
refractories. Stocks reported totaled 12,095
tons as of December 31, 1980. The estimated
production was 61% of the rated capacity of
U.S. and Canadian plants.

Two firms, Norton Co. and The Exolon
Co., produced fused alumina-zirconia abra-
sive in Canada. One firm, General Abrasive
Co., operated a plant in the United States.
All production was reportedly used for abra-
sive applications. In 1980, output was 72%
of the capacity of the furnaces that were
used for production of fused alumina-
zirconia. Stocks reported totaled 1,019 tons
as of December 31, 1980.

Seven firms in the United States and
Canada produced silicon carbide in 10
plants in 1980. In the United States, plants
were operated by The Carborundum Co.

(two plants), ESK Corp., and Satellite Alloy
Corp. In Canada, plants were operated by
Ferro Corp./Electro Div.; The Carborundum
Co.; Electro-Refractories & Abrasives Cana-
da, Ltd.; Exolon; Norton (two plants); and
General Abrasive Co. These companies pro-
duced crude for abrasive uses and for refrac-
tory and other nonabrasive uses. Produc-
tion reported in 1980 by the seven firms was
69% of capacity, and 18% of the output was
reportedly used for abrasive applications.
Nonabrasive use accounted for the remain-
ing 82% of output. Most of the nonabrasive
uses of crude were in refractory and metal-
lurgical applications. Stocks totaled 25,811
tons as of December 31, 1980, accord-
ing to reports.

In the Stockpile Report to the Congress
by the General Services Administration, *
December 31, 1980, the inventory of crude
fused aluminum oxide in calendar year 1980
was 249,864 tons. The stock of aluminum
oxide abrasive grain increased slightly to
50,904 tons. The stock of silicon carbide
crude was 80,550 tons, and the goal was
29,000 tons.

Metallic abrasives were produced by 14
firms operating 17 plants in the United
States in 1980. Steel shot and grit comprised
88% of the total quantity sold or used, and
chilled iron shot and grit, 11%. Pennsylva-
nia supplied 26% of the total sold or used.
Other large suppliers operated in Ohio,
Michigan, Indiana, Virginia, Alabama, Con-
necticut, and New York.

Table 12.—Producers of metallic abrasives in 1980

Company

Location Product (shot

and/or grit)
AbbottBallCo _ __ _________________ Hartford,Conn ____ _____________ Steel.
Abrasive Materials,Inc _ __ _ _ ___ _______ Hillsdale,Mich _________________ Cut wire.
Cleveland Metal Abrasive Co_ _ _ Birmingham,Ala _ __ _ ____________ Do.
Do_____________ - Toledo,Ohio _ ___ _______________ Do.
Copperweld Corp _ _ _______ . Glassport,Pa __________________ Chilled iron
DurasteelCo ____ ____ _____________ Mt.Pleasant,Pa_ __ _ _ ____ ________ teel.
Adrian,Mich __________________ 3
Butler,Pa ____________________ Do.
Mansfield, Ohio _ _ __ _ _ _ Do.
Pittsburgh,Pa_ _______ Chilled iron.
Metal Blast,Inc_ _ ___ _ ______________ Cleveland, Ohio _ _ _ __ _ _ Do.
National Metal AbrasiveCo _ ___ ________ Wadsworth, Ohio Steel.
Pangborn, A Kennecott Company_ _ _ ___ ___ Butler,Pa ____________________ Do.
Pellets,Inc____________ > _________ Tonawanda, N.Y _ Cut wire.
teel Abrasives,Inc _ _ _______________ Hamilton, Ohio _ _ Chilled iron.
Wheelabrator-Fryelne ___ __ _____ _____ Mishawaka, Ind _ _ __ Steel.
Do_____________________ Bedford,Va ___________________
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Table 13.—Crude manufactured abrasives produced in the United States and Canada
(Thousand short tons and thousand dollars)

Kind 1976 1977 1978 1979 1980
Silicon carbide! _ _ _ __ __ __________________ 159 192 182 €196 170
Value _ __ ___ __ $45,953 $53,814 $51,371 €$62,702 $64,346
Aluminum oxide (abrasive grade)* _ _ ____________ 191 185 142 €225 193
Valwe _ _ ____ ___ __ - $43,356 $48,819 $46,633 €$67,511 $63,881
Aluminum-zirconiumoxide _ _ _ __ __ ___________ 20 23 28 19
Value _ __ _ _ _ _ $11,383 $11,281 $14,668 $14,893 $8,438
Metallic abrasives® _ _ ___ __________________ 250 243 204 264 235
Valve _ _ _ _ $75,372 $72,740 $59,882 $84,918 $81,935
Total _ _ 620 640 551 €713 617
Value - __ $176,064 $186,654 $172,554  ©$230,024 $218,600

®Estimated. :

1Figures include material used for refractories and other nonabrasive purposes.
2Shipments for U.S. plants only.

Table 14.—Disposition of crude silicon

carbide
as reported by producers, 1980
(Short tons)

Use Quantity Value Y:tzrci's'd
Abrasives ___ 51,573 $19,370,719 2,640
Metallurgical _ 78,215 27,622,033 13,171
Refractories_ _ 38,174 16,553,260 2,334
Other_ _____ 2,000 800,000 1,000

Total .___ 170,022 64,346,012 19,145

Table 15.—Production, shipments, and annual capacities of metallic abrasives in the
United States, by product

. Manufactured Sold or used Annual
stol
Y d product Quantity Value Quantity Value capacity
ear and procu (short (thou- (short (thou- (short
tons) sands) tons) sands) tons)
1979:
Chilled iron shotandgrit _ _ _ ___ _ 18,766 $4,870 19,299 $3,172 €50,000
Annealed ironshotand grit __ ___ . ____ 6,170 2,197 6,309 2,698 €25,000
Steel shotandgrit — _ _ ________—————__ 232,475 65,631 238,190 78,329 295,400
Other® _ _ _ 290 582 337 719 1,200
Total _ _ 251,701 73,280 264,135 84,918 XX
1980:
Chilled iron shotandgrit _ 32,491 8,105 33,256 9,016 47,100
Annealed ironshotand grit _ _ . ___ XX XX 115 36 XX
Steel shotandgrit _ . ________———___ 207,992 63,160 201,640 72,120 373,150
Other® _ _ _ _ 251 549 279 763 1,150
Total _ _ _ 240,734 71,814 235,290 81,935 XX

®Estimated. XX Not applicable.

Total 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, alumi and stainless steel shot.







Aluminum

By Horace F. Kurtz! and Pamela A. Stephenson?

Domestic primary aluminum production
in 1980 reached a new record high of 5.13
million short tons, despite hydroelectric
power shortages and lower domestic de-
mand resulting from a recession. Annual
demand, as measured by net shipments of
ingot and mill products to domestic indus-
try, fell 13% to 6.0 million tons. The reduc-
ed domestic demand was partially offset by
strong markets abroad that enabled produc-
ers to increase exports and maintain pro-
duction. The United States, normally a net
importer of aluminum, was a net exporter
of 770,000 tons of crude, semifabricated, and
scrap aluminum in 1980. The value of ex-
ports of these commodities exceeded the

value of imports by $1.4 billion, a sum
greater than the value of the industry’s net
imports of bauxite and alumina.

World production of aluminum increased
to a record 16.9 million tons. Canada, which
had production interrupted by a strike in
1979, showed the greatest increase in 1980.
Other significant increases, reflecting pro-
duction at new facilities, were made in
Spain, Venezuela, and the United States.
However, announced plans for new capacity
indicated that Australia should provide the

largest increases in production in the early
and mid-1980’s.

Legislation and Government Pro-
grams.—In May 1980, the Federal Emer-
gency Management Agency announced an
update of the Government’s stockpile goals
for strategic materials. The revised goal for
the aluminum metal group of commodities
was set at 7,150,000 short tons of aluminum,
which was comprised of 700,000 tons of
metal and 27.1 million long tons of bauxite
(equivalent to 6,450,000 short tons of metal).
Government inventories of aluminum met-
al remained at less than 2,000 tons through-
out 1980.

The Pacific Northwest Power Planning
and Conservation Act, Public Law 96-501,
was signed into law in December. Among its
provisions, the legislation authorized the
Bonneville Power Administration (BPA) to
acquire additional long-term power supplies
and to enter into new contracts with direct
service customers. These authorizations
were expected to enable BPA to continue to
allocate electric power to the aluminum
industry in the Pacific Northwest and to
charge significantly higher rates.

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

1976 1977 1978 1979 1980

United States:
Primary production _ _ _ _ __ _ _ _________ 4, 4,539 4, 5,023 5,130
Valwe_ _ _ _ $3,785,397  $4,683,949  $5,191,064  $6,130,302  $7,346,410
Price: Ingot, average cents per pound __ ____ T44.5 51.6 T54.0 T61.0 1.6
Secondary recovery _ _ _ _ _ __ __ . _____ 1,155 1,271 1,323 1,401 1,389
Exports (¢rude and semicrude) _ _ _ . ___ 484 411 520 173 1,483
Imports for consumptlon (crude and semicrude) 749 836 1,080 840 713
Alumi industry sh ts! 5,802 6,136 6,839 6,932 6,014
Consumption, apparent_ _ _ _ _ __ ________ 5,083 5,492 6,045 5,888 5,072
World: Production_ _ _ _ _ _ _ _____________ 13,913 15,197 15,562 P16,053 €16,940

eRctimated
1To domestic industry.

Prelimi
pl'l
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DOMESTIC PRODUCTION

Primary.—Domestic production of prima-
ry aluminum totaled a record 5,129,699 tons
in 1980. Annual production capacity was
increased from 5,282,000 tons at the end of
1979 to 5,503,000 tons at the end of 1980.
Most of the increase in capacity resulted
from the completion of the first large smelt-
er to be built in the United States since
1973. The new smelter, located at Mount
Holly, Berkeley County, S.C., was owned by
Alumax, Inc. (50% AMAX, Inc., 45% Mitsui
& Co,, Litd., 5% Nippon Steel Co.). The plant
came onstream in June and by the end of
the year was producing at a rate approach-
ing its annual rated capacity of 197,000
tons. Electric power for the plant was ob-
tained from the South Carolina Public Ser-

vice Authprity, and alumina was being
supplied by Alcoa of Australia Pty. Ltd.
Power consumption at the new plant was
expected to be as low as 6.2 kilowatt-hours
per pound of aluminum.?

At the beginning of 1980, about 165,000
tons of annual primary aluminum capacity
was shut down in the Pacific Northwest
because of the unavailability of interrupt-
ible power normally supplied by BPA. Alu-
minum Co. of America (Alcoa), Kaiser Alu-
minum & Chemical Corp., and Reynolds
Metals Co. each had two plants affected by
the power curtailment. An additional
132,000 tons of capacity was idle at two
plants in Texas at the start of the year.

Potlines were shut down and restarted in
the Pacific Northwest throughout the first
half of the year, in accordance with the
availability of interruptible and advanced
power from BPA, but throughout most of
the second half of 1980 and at yearend only
23,000 tons of annual capacity was shut
down in this region. Elsewhere, significant
capacity was taken out of production in
July because of a weaker market. At the
end of the year a total of about 345,000 tons
of capacity was shut down at Alcoa’s plants
at Point Comfort, Tex., (shut down com-
pletely in November) and Evansville, Ind,,
and Reynolds’ plants at Listerhill, Ala., and
San Patricio, Tex.

Potlines were frozen at Consolidated Alu-
minum Corp.’s (Conalco’s) 35,000-ton-per-
year smelter at Lake Charles, La., in April
when power was disrupted after natural gas
lines were accidentally cut by a dredge. Full

production was resumed in July. At year-
end, Phelps Dodge Corp. agreed to sell its
40% interest in Conalco to Swiss Alumin-
ium Ltd. (Alusuisse), which owned the other
60%. Conalco also operated a 144,000-

ton-per-year smelter at New Johnsonville,
Tenn. :

Alcoa announced plans to add another
potline to its smelter at Badin, N.C., which
would increase the annual capacity of the
plant by 55,000 tons to 180,000 tons. Power
for the additional capacity reportedly will
be purchased from local public utilities.

In May the largest aluminum producers
reached agreement on similar 3-year con-
tracts with the Aluminum Workers Inter-
national Union and the United Steelwork-
ers Union, averting a work stoppage in the
primary aluminum industry. The contracts
reportedly included a wage increase of 60
cents per hour, a cost of living allowance
based on changes in the Consumer Price
Index, and other benefits.

Secondary.—Production and shipments
of secondary aluminum alloys by independ-
ent smelters declined significantly in 1980,
as shown in table 5, in part because of
decreased demand from motor vehicle man-
ufacturers. However, the total consumption
of aluminum scrap by all users, as calculat-
ed from reports to the Bureau of Mines, was
1.69 million tons, only slightly below that of
the previous year. The Bureau estimated
that full coverage of the industry would
result in a total consumption of purchased
aluminum-base scrap of nearly 2 million
tons in 1980. On this basis, aluminum recov-
ery would total 1.62 million tons, and total
metallic recovery would be 1.74 million
tons.

The maintenance of aluminum scrap con-
sumption and secondary aluminum recov-
ery at levels near those of 1979, despite
sharply reduced production of alloy ingot by
secondary smelters in 1980, was largely a
reflection of a continued strong growth in
the recycling of old aluminum cans. Con-
sumption of aluminum scrap in all major
categories of scrap except cans declined.
Most of the old can scrap was remelted by
or toll treated for companies that also
produced primary aluminum. Martin Ma-
rietta Aluminum Inc. began operations at a
new recycling facility at Lewisport, Ky.,
near the end of 1980; Alcan Aluminum
Corp. acquired additional secondary smelter
capacity at Joliet, Ill., and Greensboro, Ga.;
and Kaiser indicated that it would build a
remelt plant at Bedford, Ind. Numerous
new can collection centers were established
throughout the United States. The growth
of the aluminum can recycling industry was
reviewed.*



ALUMINUM

65

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

(Short tons)
a Co " Calculated recovery
ns io)
ass umption Aluminum Metallic
Secondary smelters 922,159 736,277 793,458
Primary producers_ 442,262 378,734 405,661
Fabricators __ ____________ 190,354 167,187 178,669
Foundries . _ _____________ 104,323 89,394 96,203
Chemical producers 45,933 ,664 28,171
Total  _ _ _ _ _ _ o ___ 1,705,031 1,399,256 1,502,162
Estimated full industry coverage _ ___ ___________________ 2,020,000 1,654, 1,777,000
1980

Secondary smelters __ _____________________________ 884,255 705,345 760,263
Primaryproducers_ _ _ _ __ __ ___ _____________________ 541,771 462,402 495,251
Fabricators _ _ __ _ __ ________ _____________________ 143,915 125,940 134,601
Foundries _ _ ___________________________________ 81,830 69,525 74,887
Chemical producers _ _ __ ___________________________ 41,862 23,902 24,401
otal  _ _ _ __ _ o ___ 1,693,633 1,387,114 1,489,403
Estimated full industry coverage _ _ _ _ ___ ________________ 1,982,000 1,619,000 1,738,000

1Excludes recovery from other than aluminum-base scrap.

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

(Short tons)
Kind of scrap 1979 1980 Form of recovery 1979 1980
New scrap: Unalloyed_ _ _ ________ 2,1 4,815
Aluminum-base _ _ __ ____ 1920,994 2850,260  Aluminum alloys _ __ __ 1,336,186 1,327,372
Copper-base _ _________ 95 65 In brass and bronze _ _ _ _ _ 184 159
Zinc-base — _ __________ 253 €200 Inzinc-basealloys _.____ 1,017 €900
Magnesium-base ____ ___ 327 394 In magnesium alloys _ __ _ 616 713
Dissipative forms®_ ___ _ _ 60,894 54,927
Total _ _ . __________ 921,669 850,919 Total . _ __________ 1,401,073 1,388,886
0ld scrap:
Aluminum-base _ _ _ _ _ _ __ 1478,262 2536,854
Copper-base ___ _______ 89 94
Zinc-base _ _ __________ 764 €700
Magnesium-base _______ 289 319
Total - ____________ 479,404 537,967
Grandtotal _________ 1,401,073 1,388,886

®Estimated.  "Revised.

1Aluminum 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.

2Aluminum alloys recovered from aluminum-base scrap in 1980, including all constituents, were 907,471 tons from new
scrap and 581,932 tons from old scrap and sweated pig, a total of 1,489,403 tons.
3Includes 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
and sweated pig in the United States in 1980*

(Short tons)
Net
Class of consumer and type of scrap g:‘o:kls - ecei(;tsz Cméf:;np' Sg]ﬁ
Secondary smelters:
New scrap:
Solids and clippings - - — _ _ __ _ _______________ 16,567 268,724 263,917 21,374
Boringsand turnings - _ _ _ __ ________________ 9,319 160,900 157,582 12,637
Foil L _ _ _ w w w w
Drossand skimmings _ _ _ _ _ ____ _____________ 6,187 95,680 93,463 8,404
Other® _ _ _ _ _ _ 55T 19,131 19,397 291
Totalnewscrap_ _ _ __ _ _ __ _ _____________ 32,630 544,435 534,359 42,706
Old scrap:
Castings, sheet, clippings_ _ _ _ __ ______________ 14,960 164,296 162,407 16,849
Aluminumeceans . __ _______ . ____________ 2,194 93,908 93,178 2,924
Other*  _ _ __ _ _ 2,434 31,873 31,482 2,825
Total old scrap 19,588 290,077 287,067 22,598
Sweated pig — — — — - — - 8,204 63,222 62,829 8,597
Totalallclasses_ — _ —_ __ ___________ ———— 60,422 897,734 884,255 73,901
Primary producers, foundries, fabricators, chemical plants:
New scrap:
Solids and clippings - — — — — __ ___ _____________ 17,608 421,997 415,507 24,098
Boringsand turnings — _ _ __ __ __ _____________ 283 17,766 17,401 648
Foil L _ w w w w
Dross and skimmings _ _ ___ _________________ 678 26,975 27,132 521
Other® _ _ _ _ _ __ __ 4,424 40,910 41,075 4,259
Totalnewscrap_ — . ______________ 22,993 507,648 501,115 29,526
0Old scrap:
Castings, sheet, clippings_ _ _ _ __ ______________ 1,698 55,399 55,871 1,226
Aluminumeans . _________ 14,208 210,596 206,066 18,738
Other* _ _ _ _ 2,492 26,528 26,603 2,417
Totaloldscrap ., — — 18,398 292,523 288,540 22,381
Sweated pig — — — - 2,181 18,675 19,723 1,133
Totalallclasses_ _ _ __ __ ________________ 43,572 818,846 809,378 53,040
Total of all scrap consumed:
New scrap:
Solids and clippings — — _ _ ___________ - 34,175 690,721 679,424 45,472
Borings and turnings - X 178,666 174,983 13,285
Foil L _ _ _ - 1,702 6,911 6,843 1,770
Dross and skimmings _ _ __ ___ _______________ 6,865 122,655 120,595 8,925
Other _ o 3,279 53,130 53,629 2,780
Totalnewscrap_ _ _ _ __ _________________ 55,623 1,052,083 1,035,474 72,232
Old scrap:
Castings, sheet, clippings_ _ _ _ _ _ __ ____________ 16,658 219,695 218,278 18,075
Aluminum-copper radiators _ _ _ _ __ ____________ N 18,467 17,842 2,368
Aluminumeans — _ __ _____________________ 16,402 304,504 299,244 21,662
Other _ _ _ - 3,183 39,934 40,243 2,874
Totaloldscrap — — — — . ____________ 317,986 582,600 515,607 44,979
Sweated pig _ _ o _____ 10,385 81,897 82,552 9,730
Totalallclasses_ _ __ ___________________ 103,994 1,716,580 1,693,633 126,941

W Withheld to avoid disclosing company proprietary data.

Includes imported scrap. According to the reporting companies, 12.15%. of total receipts of aluminum-base scrap, or

208,569 short tons, was received on toll arrangements.
2Includes inventory adjustment.
3Includes data on foil.
“Includes data on alumi opper radiators.
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Table 5.—Production and shipments of secondary aluminum alloys
by independent smelters

(Short tons)
1979 1980
. Net . Net
Production shipments Production shipments
Die-cast alloys:
13% Si, 360, ete. (0.6% Cu, maximum)_ _ _ _ - 98,867 100,267 77,347 76,021
380 and variations _ _ _ _ _ _ _ _ _ _ 453,555 452,575 406,260 404,705
Sand and permanent mold:
95/5 Al-Si, 356, etc. (0.6% Cu, maximum) _ _ _ - 26,818 26,854 24,788 24,444
No. 12 and variations_ _ _ _ _ _ - w W w w
No. 319 and variations _ _ _ _ _ _ _ __ _ _ 56,099 55,731 53,912 53,880
F-132 alloy and variations _ __ _ __ - 21,317 21,238 16,970 16,609
Al-Mgalloys - — 1,854 2,213 1,948 1,705
Al-Znalloys — — - —— e 7,929 7,742 6,754 7,180
Al-Si alloys (0.6% t02.0% Cu)_ _ _ _ _ e 6,161 6,152 5,901 6,013
Al-Cu alloys (1.5% Si, maximum) __ - —— 3,216 3,213 2,492 2,400
Al-Si-Cu-Nialloys_ _ _ _________ 3,194 3,850 4,159 4,130
Other _ _ 8,392 8,473 6,687 6,029
Wrought alloys: Extrusion billets 101,982 101,446 94,497 95,510
Destructive and other uses: Steel deoxidation:
Grades1,2,8,and4__ _ __ ___ ___ - 39,095 39,611 36,500 35,978
Miscellaneous:
Pure 97T.0% Al _ _ _ 2,176 2,172 4,326 4,815
Aluminum-base hardeners 3,422 3,631 4,900 4,504
Other! _ _ e 10,386 10,626 11,347 11,318
Total — e 845,063 845,794 759,288 755,241
Less consumption of materials other than scrap:
Primary aluminum__ _ _ __ -~ 38,613 - 34,461 __
Primary silicon 48,834 __ 40,697 __
Other _ — — — e ————— — 4,338 —_ 3,691 -
Net metallic recovery from aluminum scrap and sweated pig
d in production of dary alumi ingot? _____ 753,278 - 680,439 ——

W Withheld to avoid disclosing company proprietary data; included in “Other” under “Sand and permanent mold.”

1Includes other die-cast alloys and other miscellaneous.

2N allowance made for melt-loss of primary aluminum and alloying ingredients.

CONSUMPTION

The Bureau of Mines estimate of appar-
ent domestic aluminum consumption in end
products such as beverage cans, automo-
biles, and residential siding declined sharp-
ly to slightly over 5 million tons, as shown
in table 6. No statistics were collected on
the actual consumption of aluminum metal
in end products.

Consumption, as measured by net ship-
ments of aluminum ingot and mill products
to domestic manufacturers of end products,
fell from 6.9 million tons (revised) in 1979 to
about 6.0 million tons in 1980. Shipments to
all major market segments declined except
those to the containers and packaging seg-
ment.

Beverage cans comprised about two-
thirds of the aluminum containers and
packaging market, which also included con-
sumer foil, flexible packaging, semirigid

food containers, and other products. Alumi-
num’s share of the beverage can market, by
far the fastest growing use of aluminum in
the 1970’s, continued to increase in 1980.°
According to Can Manufacturers Institute,
41.6 billion of the 55.2 billion metal bever-
age cans shipped in 1980 were aluminum.
Aluminum cans supplied 87% of the metal
beer can market and 62% of the metal soft
drink can market.®

Shipments to the transportation industry
showed the largest decline among the major
aluminum markets in 1980, reflecting the
weakness in domestic passenger car sales.
The estimated average consumption of alu-
minum in domestic automobiles, however,
has risen from 87 pounds per unit in 1976
models to about 130 pounds per unit in 1981
models.
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Table 6.—Apparent aluminum supply and consumption in the United States
(Thousand short tons) i

1976 1977 1978 1979 1980

Primary production _________________________________ 4,251 4,539 4,804 5,023 5,130
Changein stocks:!
Aluminuminduwstry _______________________________ +149 -3 4106 T4+184 +32
Government______________________________""""7~ +9 —_ __ __ __
Imports_ ____________________T_ """ T77 749 836 1,080 840 713
Secondary recovery:2
Newscrap __ ___________________________________ 1,062 1,074 1,098 1,163 1,058
Odscrap___________________ """ """ """ "TTTT" 409 531 575 614 680
Totalsupply __________________________________ 6,629 6977 7,663 7,824 17,613
Lesstotalexports_________________________ " """"" 484 411 520 773 1,483
Apparent aluminum supply available
for domestic manufacturing _ _ _________________________ 6,145 6,566 17,143 7,051 6,130
Apparent consumption®__________________ """ """" 5083 5492 6,045 T5888 5072
Revised.

!Positive figure indicates a decrease in stocks; negative figure indicates an increase in stocks.

2Metallic recovery from purchased, tolled, or imported new and old aluminum scrap expanded for full industry
coverage.

3Apparent aluminum supply available for domestic manufacturing less recovery from purchased new scrap (a measure
of cc ption in factured end products).

Table 7.—Distribution of end-use shipments of aluminum products

1979 - 1980°
Industry antity Percent antity Percent
(thousand of (thousand of
short tons) total short tons) total
Building and construction 1,528 20.5 1,305 184
Transportation_ _ _ _ 1,540 20.7 1,118 15.7
Containers and packaging - __________________~"""""~ 1,612 21.6 1,667 234
e _______________ ______________TTTTT—” 87 10.6 689 97
Consumerdurables ___________ """ """ """"""77""" 511 6.9 439 6.2
Machinery and equipment_____________ """ """""7""" 474 6.4 414 58
Othermarkets ______________ """ """ """"""""""~
} 480 6.4 382 5.4
Statistical adjustment _____________________
Total to domestic users_ 6,932 93.1 6,014 846
Exports _____________ 512 69 - 1,09 15.4
Total _____ _ __ 7,444 100.0 7,110 100.0
PPreliminary.

Source: The Aluminum Association, Inc.
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Table 8.—Net shipments of aluminum wrought' and cast products by producers

(Short tons)
1978 1979 19807
Wrought products:
Sheet, plate, foil _ __ ___ _ __ _ _ 8,642,651 3,602,560 3,344,395
Rolled and continuous-cast rod and bar; wire 582,831 618,080 606,996
Extruded rod, bar, pipe, tube, shapes; drawn and welded tubing and rolled
structural shapes _____________________________ 1,311,354 1,263,261 1,151,780
Powder, flake, paste _ _ _ _ _ _ _ ____ 67,970 62,782 58,012
Forgings (mcludmg impacts) _ _ _ 68,203 78,770 66,237
Total _ _ 5,673,009 5,620,453 5,227,420
Castings:
Sand _ _ 126,594 142,821 125,760
Permanentmold _ _ _ _ __ _ __ _ __ ___ 229,896 241,131 196,317
Die _ _ e 666,099 634,596 470,831
Other_ _ _ 21,336 21,714 15,144
Total - _ e 1,043,925 71,040,262 808,052
Grandtotal - _ _ _ __ __ 6,716,934 76,660,715 6,035,472

PPreliminary. "Revised.
INet shlpments derived by subtracting the sum of producers’ domestic receipts of each mill shape from the domestic
industry’s gross shipment of that shape.

Source: U.S. Department of Commerce.

Table 9.—Distribution of wrought products

(Percent)

1979 1980°

Sheet, plate, foil:
Non-heat-treatable _ _ _ _ _ _ _ _ _ _ _ _ e 5
Heat treatable

o

Foil

Rolled and continuous-cast rod and bar; wire:
, bar, wire _ _ _ _ e

Cable and insulated wire —_ — — — — — o o
Extruded products:

Rodandbar _ _ _

Pipe and tubing

Shapes! _ _ _ _ e
Tubing:

Drawn o — o o o o

Welded, non-heat-treatable? _ _ ___ _ _ _ ________ _ ___
Powder, flake, paste _ . _ — _ — e
Forgings (including impacts) _ _ _ _
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PPreliminary.
Includes a small amount of rolled structural shapes.
2Includes a small t of heat-treatable welded tube.

Source: U.S. Department of Commerce.

STOCKS

Inventories of aluminum ingot, mill prod- ment of Commerce, declined slightly from
ucts, and scrap at reduction and other 2,562,644 tons (revised) at the end of 1979 to
processing plants, as reported by the Bu- 2,530,145 tons at the end of 1980.
reau of Industrial Economics, U.S. Depart-
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PRICES

The price of 99.5% pure primary alumi-
num ingot, as listed by most domestic pro-
ducers, was 66 cents per pound at the
beginning of 1980. The price was increased
early in April to 72 cents per pound and on
October 1 to 76 cents per pound, where it
remained for the rest of the year. Average
monthly U.S. market prices, or spot prices,
as published by Metals Week (McGraw-Hill,
Inc.) ranged from a high of 90.6 cents per

pound in February to a low of 67.4 cents per
pound in December.

Prices of secondary smelters’ alloyed in-
got, as quoted in American Metal Market,
ranged from 71 to 83 cents per pound at the
end of 1979 and from 82 to 96 cents per
pound at the end of 1980. Prices of alumi-
num-base scrap at yearend 1980 ranged
from 22 to-47 cents per pound, depending on
the type of scrap and location.

FOREIGN TRADE

Total exports of crude and semicrude
aluminum, including scrap, reached a rec-
ord high level of nearly 1.5 million tons,
more than double total imports. Net exports
of these commodities added approximately
$1.4 billion to the United States balance of
trade during 1980. Monthly net exports rose
from about 10,000 tons in January to
133,000 tons in August and then declined to
5,000 tons by December. Most of the large
gain in exports was attributed to increased
shipments of ingot and other crude forms to
Japan, other countries in the Far East, and
Western Europe, and exports of scrap to
Japan.

Total imports of crude and semicrude
aluminum, including scrap, declined in
1980, largely because of sharply lower im-

ports of semifabricated products from West-
ern Europe and Japan. Receipts of crude
metal and alloys increased slightly, as
greater imports from Canada, the principal
supplier, more than offset reduced ship-
ments from other traditional sources. -

As a result of the Tokyo Round of Trade
negotiations completed in 1979, U.S. tariff
rates in effect throughout 1980 included the
following: Unwrought aluminum (in coils),
3.1% ad valorem; unwrought aluminum
(other than aluminum silicon alloys), 0.8
cent per pound; and wrought aluminum
(bars, plates, sheets, strip), 3% ad valorem.
Effective January 1, 1981, the rate for
unwrought aluminum (other than alumi-
num silicon alloys) was reduced to 0.7 cent

per pound.

Table 10.—U.S. exports of aluminum, by class

1979 1980
Class Quantity Val Quantity Val
(short aue (short aue
tons) (thousands) tons) (thousands)
Crude and semicrude:
Ingots,slabs,crude _ ___ ______________________ 200,650 $264,296 714,906  $1,107,398
rap _ o ______ 307,080 290,316 444,681 483,138
Plates, sheets, bars,etc_________ 248,027 501,850 306,214 715,899
Castings and forgings 7,404 35,671 7,496 30,626
Semifabricated forms,nec - ___________________ 10,224 38,236 9,914 43,686
Total _ _ _ _ _ __ _ __________________ 713,385 1,130,369 1,483,211 2,380,747
Manufactures:
Foilandleaf _ _____________________________ 25,171 45,419 43,625 76,929
Powdersandflakes . ________________________ 7,182 12,979 8,023 16,928
Wireandecable ____________________________ 11,248 24,137 16,683 36,007
Total _ __ ____ _ ___________________ 43,601 82,535 68,331 129,864
Grandtotal ____________________________ 816,986 1,212,904 1,551,542 2,510,611
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Table 12.—U.S. imports for consumption of aluminum, by class

1979 1980
Class Quantity Value Quantity Value
: (short (short
tons) (thousands) tons) (thousands)

Crude and semicrude:
Metals and alloys,crude _ _ ___ __ ________________ 570,634 $645,769 580,515 $777,606
Circles and disks 10,765 19,929 3,879 v 87121
Plates, sheets, etc., n.e.c 168,710 289,671 59,783 123,959
s and bars 20,867 31,020 8,571 17,274
Pipes, tubes, etc 674 2,690 490 2,182
Serap _____________________ """ Tmmm 68,316 59,430 59,802 59,718
Total . __ _________ _ _ __ _ _______________ 839,966 1,048,509 713,040 989,460

Manufactures:

Foll ____ _ o ____ . 8,963 34,906 4,550 21,219
Leaf (O] 112 O] 137
1,680 3,224 6,114 11,827
1,563 3,077 728 1,665
12,206 41,319 11,392 40,848
Grandtotal ____________________________ 852,172 1,089,828 724,432 1,030,308

i 11975?—Aluminum leaf not over 30.25 square inches in area, 1,164,331 leaves, and aluminum leaf over 30.25 square
inchesin area, 152,758,208 square inches; 1980—aluminum leaf not over 30.25 square inches in area, 1,772,837 leaves, and
aluminum leaf over 30.25 square inches in area, 82,489,898 square inches.
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WORLD REVIEW

World production of primary aluminum
increased 5.5% in 1980 to 16.9 million short
tons. World aluminum consumption did not
keep pace with production, and stocks of
primary aluminum held by members of the
International Primary Aluminum Institute
(IPAI), which represented the bulk of inven-
tories held outside of the centrally con-
trolled economies, increased 388%, or
635,000 tons, during 1980.

World primary aluminum production ca-
pacity increased 4% from the 1979 level to
20.4 million tons. Significant capacity ex-
pansions were completed in Australia, Can-
ada, Egypt, France, the U.S.S.R., the United
States, and Yugoslavia. New capacity—
under construction and announced plans
for construction—indicated that much of
the world’s capacity expansion in the first
half of the 1980’s will occur in Australia.

The United States and Canada, which
provided over two-thirds of the world’s alu-
minum production in 1950, provided only
37% of the total in 1980. The changes in the
shares of world production among the in-
dustrialized areas during this period and
the growth of production in the less indus-
trialized countries of the rest of the world
are indicated in the following table:

Percent of world production

Country

1950 1960 1970 1980
United States ___ _ 438 407 374 30.3
Canada ________ 24.2 154 10.1 6.9
Japan _________ 1.6 3.0 7.6 7.1
Western Europe_ _ _ 16.5 186 203 233
Eastern Europe! _ _ 135 183 156 16.2
Australia and
New Zealand __ _ - 3 2.1 3.0
Rest of world _ _ _ _ 4 3.7 6.9 13.2

"Includes Yugoslavia and the U.S.S.R. in Asia.

Argentina.—Plans were under consider-
ation for an $800 million aluminum com-
plex to be built near Santa Cruz. The
complex would include a primary smelter
with an annual capacity of 154,000 tons.

Australia.—Comalco Pty. Ltd. began
modernization at its Bell Bay, Tasmania,
primary smelter that would increase its
capacity 6,000 tons to 129,000 tons per year.

Gladstone Aluminium Ltd., formed by
Comalco, Kaiser Aluminum & Chemical
Corp., and five Japanese companies, began
construction of a smelter at Gladstone,
Queensland. The first 114,000-ton-per-year
potline was scheduled to come onstream in

1982. The second potline was scheduled for
1983. A 228,000-ton-per-year expansion by
the installation of two additional potlines
was expected by 1990.”

Alcan Australia Ltd. announced plans to
add a third 50,000-ton-per-year potline at its
Kurri-Kurri, New South Wales, smelter.
The $145 million expansion would increase
the smelter’s capacity to 150,000 tons per
year and was scheduled to begin production
in 1982. The second 50,000-ton-per-year pot-
line was completed in 1980.

Alcan was considering Bundaberg,
Queensland, as an alternate location for a
326,000-ton-per-year primary smelter it
had considered building at Gladstone,
Queensland. A decision was expected in
early 1981. The smelter was scheduled to
come onstream in 1983.

Reynolds Metals Co., Colonial Sugar Re-
fining Ltd., and Shell of Australia under-
took a feasibility study for a 254,000-ton-per-
year smelter to be built in Western Austra-
lia. Production startup was scheduled for
1985-86. Alcoa of Australia Ltd. also consid-
ered plans for a smelter to be built in
Western Australia. Alcoa’s proposed $800
million facility would have a capacity of
265,000 tons per year.

The current and proposed additions to
Australia’s primary aluminum smelting ca-
pacity were reviewed.®

Brazil.—Nippon Amazon Aluminium Co.
(NALCO), a consortium of Japanese firms,
and Cia. Vale do Rio Doce (CVRD), Brazil’s
State mining company, reportedly reached
agreement on financing of the Alunorte,
S.A., 882,000-ton-per-year alumina refinery
and the Albras, S.A., 352,000-ton-per-year
primary smelter near Belém. The first
phase of the smelter project would include
construction of two 88,000-ton-per-year pot-
lines and would be financed by NALCO.
Startup was scheduled for 1984. The second
phase, an additional 176,000 tons per year,
would be financed by CVRD. ‘

The Government of Brazil was consider-
ing proposals by Kaiser Aluminum & Chem-
ical Corp. and the West German firm Ver-
einigte Aluminium-Werke A.G. (VAW) to
build a 120,000-ton-per-year primary smelt-
er at Recife. The $400 million facility was
scheduled to go onstream in 1985, with
capacity doubling by 1990.

Alcoa Aluminio do Brasil, S.A., and the
Government of Brazil reportedly signed
a letter of intent to build an alumina-
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Table 14.—Aluminum: World production,! by country

(Thousand short tons)
Continent and country 1976 1977 1978  1979®  1980°
North America:
Canada_ _ _ _ _ _ _ 698 1,073 1,156 948 21,177
Mexico _ — _ o ___ 47 47 48 48
United States 4,251 4,539 4,804 5,023 5,130
South America:
Argentina __ _ __________________________________ 48 55 54 131 2131
Brazil __________________________ 153 184 205 262 282
Suriname _ 51 64 61 71 55
Venezuela _ _ _ _ _ _ _ __ _ _ _ __ __ ___ _ o ____ 51 48 84 228 345
Europe:
Austria_ _ _ _ _ o _______ 98 101 101 102 104
Czechoslovakia _ _ _ _ ______________________________ 40 40 41 41 242
France _ _ _ _ _ _ o ________ 424 441 431 435 2476
German Democratic Republic®_ _ _ __ ____________________ 65 2 66 1 71
Germany, Federal Republicof - _ _ ______________________ 768 818 816 818 2806
148 143 159 155 2160
78 79 79 79 81
12 82 81 80 282
228 287 298 297 2299
282 266 288 286 2285
681 686 704 27 2718
114 115 110 106 100
224 230 235 239 266
232 233 234 286 2426
91 91 90 90 290
86 88 88 91 295
USS. 1,760 1,810 1,840 1,930 1,970
United Kingdom _ _ _ _ _ __ ____ 369 386 382 396 2413
Yugoslavia_ _ __ __ _ ____ _________ r201 r195 194 192 2204
Africa:
Cameroon 64 61 54 48 44
Egypt . ______________CC_TTITTTC 65 98 111 85 132
Ghana _______ __ ______ . __ r167 169 123 186 187
South Africa, Republicof - _ . _______________________ 86 86 89 91 91
Asia:
Bahrain ________ __ _ ____ - 135 134 135 139 139
China:
Mainland® __ _ _ _ _ _ __ _ o _____ 350 385 T400 T400 400
Taiwan _ _ _ _ oo 28 33 56 62 270
_________________________________ 231 204 226 233 2204
34 23 28 15 11
1,013 1,310 1,166 1,114 21,203
11 11 11 11 11
20 20 22 24 223
Turkey _  _ _ - 39 57 35 €35 34
United Arab Emirates: Dubai _ _ ___ _ ___________________ - - - 10 28
Oceania:
Australia_ _ _ __________________ 256 273 290 297 2335
New Zealand _ _ __ _ _ _ _ __ ___ _ 154 160 167 171 2172
Total  _ _ _ _ _ o r13,913 15,197 15562 16,053 16,940
®Estimated.  PPreliminary. Revised.
1Qutput of primary unalloyed ingot unless otherwise specified. Table includes data available through May 25, 1981.
2Reported figure.

3Includes secondary unalloyed ingot.

“Includes primary alloyed ingot.

S5Production of superpure aluminum (99.99% Al) is reported as follows, in short tons: 1976—4,251; 1977—5,138; 1978—
4,;10‘4{8; 1979—4,238; 1980—not available. Apparently this production is included in the reported total for unalloyed ingot
production.

aluminum complex at Sdo Luis, Maranhao.
The $1 billion project would include a
550,000-ton-per-year  alumina  refinery,
scheduled to go onstream in 1983, and a
110,000-ton-per-year ~ primary  smelter,
scheduled for startup in 1984. The facility
would -use power from the Tucurui hydro-
electric project now under construction.
Canada.—Alcan Aluminium Ltd. began
production at its Grande Baie, Quebec, pri-
mary smelter. Full production of the first
63,000-ton-per-year potline was expected by
mid-1981. Two additional 63,000-ton-per-

year potlines were under construction and
were scheduled to come onstream in 1981
and 1982. Alcan also began studies for a
new primary smelter, which would be built
in Manitoba and would be similar to its
Grande Baie facility. The new $425 million
smelter would have an annual capacity of
188,000 tons.

Alcan and the Canadian Association of
Smelter and Allied Workers (CASAW)
reached agreement on a new 30-month con-
tract on November 4, 1980.

Canadian Reynolds Metals Co. Ltd. re-
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Table 15.—Aluminum: World capacity, by country*

(Thousand short tons)
Country 1978 1979 1980
ad; 1,175 1,175 1,238
i 50 50 50
United States_ _ _ _ _ __ ___ ______________________________ 5,197 5,282 5,503
South America:
Argentina 154 154 154
Brazil 251 295 306
73 73 73
215 T446 446
101 101 101
72 72 72
452 474 539
94 94 94
841 841 841
160 160 160
101 101 101
84 95 95
315 353 342
293 293 293
772 772 712
127 127 127
220 220 275
439 439 439
94 94 94
104 104 104
3,035 3,230 3,560
403 403 403
Yugoslavia _ _ ___ __ ___ ____ ___ o _____ 226 275 325
Africa:
Cameroon _ _ _ _ _ _ __ __ _ __ o ________ 68 68 68
b o 110 110 147
Ghana _ _ __ _ ________ o ___ 220 220 220
South Africa, Republicof_ _ _ __ __ ____ ______________________ 88 T94 94
Asia:
Bahrajn _ ___ __________________ o ______ 132 132 182
China:
Mainland ___ ______________ ______________________ 300 300 300
Taiwan_ _ _ _ _ _ _ _ _ _ 83 83 83
India_ _____ ___ . 390 390 390
Iran _ 55 55 55
dapan __ _ __ 1,803 71,647 1,550
Korea, North _ 22 22 22
Korea, Republi 20 20 20
Turkey_ _ _ _____ - 66 66 66
United Arab Emirates: Dul - 149 149
Oceania:
Australia ___________ 274 309 405
NewZealand _ _ _ _ ___ ____ _ ____ ____ o _____ 176 176 176
Total _ _ _ _ _ _ o ___ 18,855 19,564 20,384
"Revised.

1Detailed 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, CO 80225. Part I of
“Primary Aluminum 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.

portedly was considering plans to expand its
Baie Comeau, Quebec, smelter by 75,000
tons per year. Péchiney Ugine Kuhlman
(PUK) was considering plans to build a
220,000- to 330,000-ton-per-year primary
smelter near Trois Rivieres, Quebec.

China, Mainland.—Construction was be-
gun on an 88,000-ton-per-year primary
smelter in the southwestern Province of
Guizhou. Production startup was scheduled
for 1981. The Government of China postpon-
ed indefinitely the proposed 660,000-ton-per-
year primary smelter planned for southern
Guangxi.

Egypt.—The capacity at Egypt's Nag
"Hammadi primary aluminum smelter re-

portedly was increased by 36,000 tons per
year to 147,000 tons per year.

Guyana.—In October the World Bank
approved an $8 million loan to Guyana for
technical investigations of five potential
hydroelectric power sites, including the site
for the previously proposed Upper Maza-
runi River project. This project would in-
clude a dam and hydroelectric powerplant
of 750 megawatts or more capacity and an
aluminum smelter of 165,000 tons annual
capacity. A feasibility study for a smelter
based on Upper Mazaruni power was com-
pleted in 1976.

India.—PUK and Bharat Aluminium Co.
agreed to construct and operate an integrat-
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ed aluminum project near Koraput, Orissa.
The project would include development of
bauxite deposits and construction of an
880,000-ton-per-year alnmina refinery and a
240,000-ton-per-year primary smelter. PUK
would provide technical assistance for the
project. The project was estimated to cost
$1.2 billion.

Indonesia.—An agreement was reported-
ly reached between P.T. Indonesia Asahan
Aluminium (Inalum) and Japan’s five alu-
minum companies to supply 714,000 tons
per year of alumina over 4 years beginning
in 1981 to the 248,000-ton-per-year primary
smelter now under construction in North
Sumatra. Initial production of 83,000 tons
per year was scheduled to begin in 1982, and
full production was scheduled for 1984.

Japan.—Nippon Light Metal Co. Ltd.
(NLM) closed the remaining 24,000 tons per
year of capacity at its 162,000-ton-per-year
Niigata primary smelter by yearend 1980.
In 1979, 42,000 tons per year of capacity was
- scrapped, and in 1980, NLM announced it
would sell 96,000 tons per year of capacity
that had been deactivated earlier to Alusaf
Pty. Ltd. of the Republic of South Africa.

Showa Light Metal Co. scrapped 162 pots
at its Chiba primary smelter, reducing ca-
pacity by 47,000 tons per year to 140,000
tons per year. Mitsubishi Light Metal In-
dustry Ltd. scrapped 50,000 tons per year at
its 212,000-ton-per-year Sakaide smelter.

Sumitomo Aluminium Smelting Co.
announced plans to acquire its affiliate,
Sumitomo Toyo Aluminium Refining Co.

Malaysia.—Plans for a $1.6 billion,
180,000-ton-per-year primary smelter at La-
baun, Sabah, were postponed because of
insufficient natural gas to generate electric
power for the smelter.

Mexico.—Alcan Aluminium Ltd. under-
took a feasibility study for construction of a
joint-venture 50,000-ton-per-year primary
aluminum smelter to be built near Tampico
on the Gulf of Mexico. The study was
funded jointly by Alcan and Conalum S.A.

New Zealand.—Plans of New Zealand
Aluminium Smelters Ltd. to expand its
smelter at Bluff by adding a third 90,000
ton-per-year potline, increasing capacity to
267,000 tons per year, were approved by the
New Zealand Government. The $167 mil-
lion expansion was scheduled to come on-

717

stream in 1983.

The Government of New Zealand also
approved plans for a 220,000-ton-per-year
primary smelter to be built near Dunedin,
South Island. Participants in the project
would be Fletcher Holdings of New Zealand
(50%), Swiss Aluminium Australia Ltd.
(25%), and Gove Alumina Ltd. (25%).

Philippines.—Reynolds Metals Co. and
the Government of the Philippines report-
edly signed an agreement to build a 154,000-
ton-per-year primary smelter to be located
on Mindanao Island at Misamis, Oriental.
The $450 million facility was scheduled to
come onstream in 1985.

Saudi Arabia.—Plans for a new smelter
at Jubail were canceled.

South Africa, Republic of.—Alusaf Pty.
Ltd. evaluated plans to double the capacity
at its 94,000-ton-per-year primary smelter
at Richards Bay. The cost of the expansion
was estimated at $310 million.

Spain.—Alcan Aluminium Ltd. and Insti-
tuto Nacional de Industria announced that
an agreement was signed on June 3, 1980, to
increase Alcan’s participation in Empresa
Nacional del Aluminio, S.A. (ENDASA) to
42.5%. ENDASA operated two primary alu-
minum smelters in Spain with a combined
capacity of 136,000 tons per year and had a
55% interest in the new smelter at San
Ciprian de Vifas.®

Trinidad and Tobago.—A joint venture
with the Government of Trinidad and Toba-
go, Southwire Co., and National Steel Corp.
has been proposed for the construction of a
198,000-ton-per-year primary aluminum
smelter in Trinidad. The smelter would cost
an estimated $425 to $450 million and
would begin production in 1984.

U.S.S.R.—The Aluminum Co. of America
(Alcoa) discontinued talks with the U.S.S.R.
Ministry of Trade on the planned $1 billion,
440,000-ton-per-year primary smelter to be
built at Sayansk, Siberia. West German and
French affiliates of Kléckner & Co. report-
edly agreed to supply equipment for the
smelter. The U.S.S.R. was to supply the
technology that Alcoa originally was to
contribute.

United Arab Emirates.—The construc-
tion and operation of the 149,000-ton-per-
year primary aluminum smelter in Dubai,
which began production late in 1979, were
described.*®
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TECHNOLOGY

Much of the research and development on
aluminum production in 1980 was related to
energy conservation because of the continu-
ing rise in energy costs and the limited
availability of traditional sources of energy.
Current and future energy use by the alu-
minum industry and energy conservation
through the use and recycling of aluminum
were analyzed in a number of papers and
publications.”

In primary aluminum production tech-
nology, progress in the development of new
high-intensity reduction cells was re-
ported.? Aluminium Pechiney’s 175,000-
ampere reduction pots were reported to
have increased production per unit of pot
area, decreased electricity use per ton, and
improved fume and dust collection. Pechi-
ney was reportedly researching the use of
230,000- to 250,000-ampere cells.

The U.S. Department of Energy (DOE)
and Alcoa agreed on joint funding of a 5-
year program to continue development of
an inert anode for use in the electrolytic
reduction process. If successful, the anode,
possibly made of mixed oxides, would re-
duce the need for petroleum coke, reduce
electricity requirements, eliminate the car-
bon dioxide and carbon monoxide given off
at conventional carbon anodes, and elimi-
nate the need for frequent anode replace-
ment. Under another agreement with DOE,
Kaiser Aluminum continued research on
the use of titanium diboride cathodes in
aluminum electrolytic cells as a means of
increasing energy efficiency. Reportedly,
Alcoa was also investigating the use of
titanium diboride cathodes.

A series of papers reporting research on
explosions caused by molten aluminum and
water and on procedures for the safe han-
dling of molten aluminum were published.?s

Alcoa continued development of its alu-
minum chloride smelting process at its
experimental smelter at Palestine, Tex. Al-
though the company reported problems in
the chemical plant that provided feed for
the smelter, development was continued
because of potential energy savings and
environmental improvements in the reduc-
tion process. The Japan Aluminum Federa-
tion, supported by Japan’s primary alumi-
num producers and the Government, also
began testing an electrolytic process to
produce aluminum from aluminum chloride
at the Kambara smelter of Nippon Light
Metal Co. Litd.

Rapidly solidified powders (RSP) were
being investigated as a source of new alumi-
num alloys, and the performance of prod-
ucts made from consolidated RSP was being
evaluated. Rapid freezing of molten droplets
of metal enables the entrapment of greater
quantities of alloying metals and metals
that would not alloy with aluminum under
slower cooling conditions. In addition to the
number of alloys possible, the consolidated
powders have better dispersion of alloying
elements. Products made by this process
have improved mechanical properties, such
as strength to weight ratios, and may have
higher-temperature applications.*

Aluminum and other products have been
recovered from municipal solid wastes at a
continuous separation pilot plant operated
by the Bureau of Mines. A report describing
the operation of the pilot plant, the effect of
various modifications, and details on the
products recovered was published.’> The
Bureau also developed a hydrometallurgical
method to recover aluminum, aluminum
oxide, and fluxing salts from aluminum salt
slags produced during the processing of
aluminum dross and scrap.!¢ The purpose of
the development was to reduce slag disposal
and pollution problems as well as to recycle
the fluxing salts and aluminum values in
the slag. In the process, the slag is leached
with water, screened to recover an alu-
minum-rich fraction, and vacuum filtered
to produce an aluminum oxide filter cake.
The filtrate is evaporated to recover the
fluxing salt for reuse in the dross furnace.

Papers assessing aluminum production
and markets in the 1980’s were presented at
a conference sponsored by the American
Society of Mechanical Engineers.”” Bureau
of Mines methodologies used in making
statistical projections and contingency fore-
casts of aluminum consumption were
published.®

Industry economist, Section of Nonferrous Metals.

2Statistical assistant, Section of Nonferrous Metals.

3Engineering and Mining Journal. Alumax on Stream at
Mt. Holly, South Carolina. V. 181, No. 12, December 1980,
pp. 84-85.

4Stundza, T. Hawkins: 70% of Aluminum Cans To Be
Recycled Yearly by '85. Am. Metal Market, v. 89, No. 56,
Mar. 24, 1981, pp. 1, 10.

5Unger, R. Aluminum Share of Beverage Can Market
Rises at Steel’s Expense. Am. Metal Market, v. 88, No. 147,
July 30, 1980, pp. 1, 6.

6Can Manufacturers Institute. Metal Can Shipments
Report 1980. Washington, D.C., 1981, 10 pp.

"World Mining. Gladstone-First of Australia’s New
Smelters. V. 33, No. 10, September 1980, p. 66.
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8Lyons, L. A, and J. R. Chadwick. Australia Spending
Billions to Increase Aluminum Production. World Min., v.
33, No. 9, August 1980, pp. 50-51.

9Metal Bulletin Monthly. San Ciprian: Brave New
Project. No. 111, March 1980, pp. 27-31.

10______ Aluminium in Dubai. No. 110, February 1980,
pp. 9-21.

11Aluminum Association. Energy and the Aluminum
Industry. Washington, D.C., April 1980, 25 pp.

Heindl, R. A. Aluminum and Energy. Pres. at lst
Internat. Aluminium Cong., Madrid, Spain, sponsored by
Metal Bull. Ltd., London, Sept. 29, 1980, 12 pp.

12ffolmes, G. T., D. C. Fisher, J. F. Clark, and W. D.
Ludwig. Develog t of Large Prebaked Anode Cells by
Alcoa. Light Metals 1980, Proc. 109th AIME Ann. Meeting,
Las Vegas, Nev., Feb. 24-28, 1980, pp. 401-411.

Engineering and Mining Journal. New High-Intensity
Aluminum Pots Cut Costs and Spark Wide Interest. V.
181, No. 7, July 1980, pp. 35, 37.

13The Metallurgical Society. Light Metals 1980. Proc.
109th AIME Ann. Meeting, Las Vegas, Nev., Feb. 24-28,
1980, pp. 817-910.
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Bittence, J. C. New Aluminum Alloys Sighted on the

Horizon. Mater. Enq., v. 91, No. 6, June 1980, pp. 32-35.
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15DeCesare, R. S., F. J. Palumbo, and P. M. Sullivan.
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18Mo, W. Y., and B. W. Klein. Bureau of Mines Statisti-
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1980, 109 pp. i

Cammarota, A. V., Jr., W. Y. Mo, and B. W. Klein.
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Antimony

By Patricia A. Plunkert?

The consumption of antimony declined in
1980 from that of 1979. Technological
changes in the types of alloys used in
automotive batteries have sharply reduced
the use of antimony as a hardener for
battery grids in recent years. The use of
antimony trioxide declined owing to a gen-
eral slowdown in the automotive and. con-
struction industries.

Domestic mine production decreased sig-
nificantly in 1980 owing to an 8-month
strike at the Sunshine Mine in Kellogg,
Idaho. Imports in 1980 were also down from
those of 1979 as the result of the general
softening of demand in the antimony mar-
ket.

Legislation and Government Pro-
grams.—The General Services Administra-
tion (GSA) reported that Government stocks
of antimony totaled 40,729 short tons at

yearend. The Government stockpile goal
was raised to 36,000 tons in May 1980
compared with the previous goal of 20,130
tons.

Antimony and antimony trioxide are two
of the substances that will be taxed under
Public Law 96-510, the Comprehensive En-
vironmental Response, Compensation, and
Liability Act of 1980, or Superfund, which
was signed by the President on December
11, 1980. The taxes, which are to be collect-
ed from producers and importers beginning
April 1981, were set at $4.45 per short ton of
antimony and $3.75 per short ton of antimo-
ny trioxide. A major provision of the law is
the establishment of a $1.6 billion Hazard-
ous Substance Response Fund to clean up
disposal sites and spills of hazardous sub-
stances. The tax terminates on September
30, 1985.

Table 1.—Salient antimony statistics

(Short tons)
1976 1977 1978 1979 1980
United States:
Production:
Primary:
Mine_ _ - - e = 283 610 798 722 343
Smelter! _ _ _ _ e 14,618 12,827 14,110 15,062 16,062
Secondary - _ _ _ _ _ _ __ - 19,799 30,601 26,456 24,155 NA
Exports of metal and alloys _ _ _ __ —___ - 341 742 556 485 453
Imports for ption (antimony 21,770 13,335 17,516 22,141 17,996
Consumption® _ _ _ _ _ _ - 15,337 13,823 13,152 11,753 11,239
Stocks, primary antimony, all classes,
(antimony content), Dec.31 _ __ . _______— 15,070 8,591 8,201 7,144 8,411
Price: New York, average centsperpound _ _ _ _ _ . ___ 165.26 178.00 2175.00 2196.00  2200.00
World: Production _ _ - _ e — - 1,388 4,515 769,409 71,933 74,065

TRevised. NA Not available.

Includes primary antimony content of antimonial lead produced at primary lead refineries.

2Antimony price in alloy, cents per pound.
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DOMESTIC PRODUCTION

MINE PRODUCTION

Domestic mine production of primary an-
timony in 1980 by two companies was down
from that of 1979. The United States Anti-
mony Corp. (USAC) produced antimony
from the stibnite mined at the Babitt, Bar-
dot, and Black Jack Mines at Thompson
Falls, Mont. In 1980, USAC produced 260
tons of antimony compared with 299 tons in
1979. USAC discovered that one of its anti-
mony veins contains a large tungsten depos-
it. By the end of 1981, the company plans to
double the ore capacity of its mill to 40,000
tons of ore per year thereby increasing
antimony production to 1.2 million pounds
per year. The Sunshine Mining Co. operated

the Sunshine Mine in the Coeur d’Alene
District of Idaho and produced 83 tons of
antimony, a decrease of 340 tons from the
1979 output. This decrease was the result of
a work stoppage owing to disagreements
between labor and management at the mine
and mill that lasted more than 8 months.
Antimony was produced as a byprod-
uct of the treatment of tetrahedrite, a
complex silver-copper-antimony sulfide, one
of the principal ore minerals in the Kellogg,
Idaho, area.

Antimony was also produced as a bypro-
duct in smelting primary lead. The total
antimony supply from domestic mines was
361 tons in 1980.

Table 2.—Antimony mine production and shipments in the United States

(Short tons)
Year Antimony Antimony
concentrate  prodyced Shipped
1,111 283 310
3,496 610 534
4,231 798 863
3,294 722 701
3,041 343 382

SMELTER PRODUCTION

Primary.—Production of primary antimo-
ny products in 1980 was 16,062 tons. The
production of metal in 1980 dropped sharply
as primary smelters turned to antimony
oxide production owing to the drop in de-
mand for antimony metal. The increase in
oxide production over the 1979 level was
due in part to the inclusion of production
from the new plant in Omaha, Nebr., of
ASARCO Incorporated. Asarco obtains its
antimony as a byproduct of its lead refining
process. Anzon America Inc., through its
parent company, Lead Industries Group
Overseas Ltd. (LIG), purchased the 49%
share held by NL Industries, Inc., in the
Mexican antimony mining company, Cia.
Minera y Refinadora, S.A. Anzon’s antimo-
ny oxide plant at Laredo, Tex., is situated
on a direct rail link with the antimony
mine at Wadley, Mexico. The other major
producers of antimony oxide were Har-

shaw Chemical Co., Gloucester City, N.J.;
McGean Chemical Co., Inc., Cleveland,
Ohio; M & T Chemicals Inc., Baltimore,
Md.; and PPG Industries, Inc., La Porte,
Tex. Producers of antimony metal included
Sunshine Mining Co., Kellogg, Idaho, and
USAC at Thompson Falls, Mont., which also
produced sodium antimonate.

Secondary.—Production of antimony
from secondary sources decreased in 1979
from that of 1978. Data were not available
for 1980. Old scrap, predominantly battery
plates, was the source of most of the second-
ary output; new scrap, mostly in the form of
drosses and residues from various sources,
supplied the remainder. The antimony con-
tent of scrap is usually recovered and con-
sumed as antimonial lead with removal or
addition of antimony as required in the
refining stage to meet specifications for
various antimonial lead alloys.
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Table 3.—Primary antimony produced in the United States
(Short tons of antimony content)

Class of material produced
Year X i Byproduct Total
Metal Oxide Residues antimonial
lead
1976 _ o ___ 3,102 10,628 191 697 14,618
1977 1,877 9,907 2717 766 12,827
1978 _ o 1,108 12,117 184 701 14,110
1979 o ___ 2,642 12,141 - 279 15,062
1980 _ o ___ 507 15,461 64 30 16,062

Table 4.—Byproduct antimonial lead produced at primary lead refineries in the

United States
(Short tons)
Antimony content
Total

Gross From From —_—

Year weight  domestic foreign From Percent

ores! ores’ scrap Quantity  of gross

weight

1976 _ o __ 6,743 355 342 33 730 10.8
1917 o __ 1,557 598 168 134 900 119
1978 _ _ _ _ o ___ 5518 539 162 82 783 14.2
1979_ _ _ o ____ 3,750 208 71 20 299 8.0
1980_ _ _ _ o ____ 971 18 12 _- 30 31

Includes primary residues and a small quantity of antimony ore.
2Includes foreign base bullion and small quantities of foreign antimony ore.

Table 5.—Secondary antimony produced in the United States, by kind of scrap and form
of recovery

(Short tons of antimony content)

. 1979
Kind of scrap
New scrap:
Lead-base _ _ _ _ _ _ _ _ _ o o 4,713
Tinbase _ _ _ _ o o o e 15
Total - _ _ e 4,728
Old scrap:
Lead-base _ _ _ _ _ _ _ _ _ _ o oo o 19,415
Tin-base _ _ _ _ e 1
Total _ _ o 19,427
Grand total 24,155
In antimonial lead® - 20,367
In other lead alloys 3,774
Intin-base alloys — _ _ _ _ _ _ o 14
Total - _ o o 24,155
Value (millions) _ _ _ — $94.5

4

Includes 20 tons of antimony recovered in anti ial lead from -y sources at primary plants in 1979.
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CONSUMPTION AND USES

Domestic consumption of primary anti-
mony in 1980 declined for the fourth consec-
utive year. The use of antimonial lead in
the manufacture of starting-lighting-
ignition (SLI) batteries for the automotive
industry remained a major outlet, but the
increased use of maintenance-free batteries
has resulted in a decline in the use of

antimony metal. The lead-calcium-tin alloy.

in maintenance-free battery systems uses
no antimony. A reduction of 11% in SLI
battery shipments in 1980 compared with
those - of 1979 also contributed to lower
antimony usage. In a joint venture the U.S.
Department of Energy, the Electric Power
Research Institute, the Rural Electrifica-
tion Administration, and two Michigan util-
ities are expected to build a lead acid
battery load-leveling facility in the next 3
years. C & D Batteries, a division of the
Eltra Corp., will supply the batteries for
this facility. Load-leveling batteries enable
utilities to produce and store electricity
during off-peak hours and to later discharge
the batteries back into their transmission

system, thereby increasing the efficiency of
their generating plant.

Antimony alloyed with lead also finds
industrial use in chemical pumps and pipes,
tank linings, roofing sheets, and cable
sheaths. In these alloys, antimony increases
strength and inhibits chemical corrosion.

The use of antimony in nonmetal prod-
ucts in 1980 increased slightly above that of
1979. Nonmetallic antimony was used in
plastics both as a stabilizer and as a flame
retardant. Antimony was used as a decolor-
izing and refining agent in some types of
glass such as special optical glass.

The use of antimony oxide as a flame
retardant decreased in 1980 owing primari-
ly to a slowdown in the automotive and
construction industries. Antimony trioxide
in an organic solvent is used to make
fabrics, plastics, and other combustibles
flame retardant. Flames accompanying ini-
tial combustion are restricted or extinguish-
ed by chemicals released by heat from the
treated materials.

Table 6.—Industrial consumption of primary antimony in the United States
(Short tons of antimony content)

Class of material consumed

Year Ore and Byproduct Total
concen- Metal Oxide Sulfide Residues  antimonial
trate lead

640 3,375 10,397 37 191 697 15,337
160 2,625 9,959 36 217 766 13,823
131 2,709 9,399 28 184 701 13,152

15 1,899 9,528 32 __ 279 11,753
- 1,648 9,469 28 64 30 11,239
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Table 7.—Industrial consumption of primary antimony in the United States, by class of

material produced
(Short tons of antimony content)

Product 1976 1977 1978 1979 1980
Metal products:
Ammunition_ _ _ _ _ ____ _ _______________________ 63 138 133 253 362
Antimoniallead_ _ _ _ _ _ _ _ _ _ _ _ _ __________________ 3,861 2,936 2,832 1,300 748
Bearing metal and bearings_ _ - _ _ _ __ ____ ____________ 405 265 279 235 223
Cablecovering_ _ _ _ _ _ _ _ _ _ _ _ o _____ 19 16 21 16 31
Castings _ _ _ - — e~ 24 13 15 14 10
Collapsible tubesand foil _ _ __ __ ___________________ 23 16 17 24 18
Sheet and pipe— _ — - — _ _ _ _ 74 56 39 36 29
Solder_ _ _ _ _ _ e 188 220 206 199 134
Typemetal - _ _ __ _____ _____ . 79 83 81 317 21
€T o o o o e 164 104 113 99 74
Total _ _ _ _ _ e 4,900 3,847 3,736 2,213 1,650
Nonmetal products:
Ammunition primers _ _ _ _ _______________________ 13 13 13 23 20
Fireworks _ _ _ _ 12 9 5 6 4
Ceramicsandglass _ _ _ _ _ ____ ____________________ 1,260 1,547 1,259 1,127 1,303
Pigments_ _ _ _ __ _ _ __ _ _ __ _ __ o _____ 415 400 410 399 499
Plastics _ _ _ _ _ _ _ _ _ _ _ - 1,277 1,503 1,456 1,580 1,636
Rubber products _ — _ __ _ ___ _____________________ 578 473 254 182 325
Other _ _ _ _ _ 1,330 266 165 140 107
Total _ _ _ _ _ _ - 4,885 4,211 3,562 3,457 3,894
Flame retardant:
Plastics _ _ _ _ _ _ _ _ _ _ _ _ - 3,771 3,972 4,063 4,262 3,874
Pigments_ _ _ _ __ __ __ _ _ _ __ ___ o ____ 183 149 33 35 56
Rubber _ _ _ _ _ _ _ e 199 219 196 146 189
Adhesives _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ 141 246 298 302 461
Textiles_ _ _ _ _ _ e 1,055 997 990 1,143 942
Paper _ _ _ _ _ _ 197 182 274 195 173
Total _ _ _ _ e 5,552 5,765 5,854 6,083 5,695
Grandtotal _ _ _ _ _ _ _ _ _ _ _ 15,337 13,823 13,152 11,753 11,239
TRevised.

Table 8.—Industry stocks of primary antimony in the United States, December 31

(Short tons of antimony content)

Stocks 1976 1977 1978 1979 1980

Ore and concentrate _ _ _ _ _ _ _ 7,899 1,869 1,610 1,757 2,743
Metal _ _ _ _ _ e 1,662 1,359 1,119 1,184 680
Oxide _ _ - — e 4,560 4,576 4,906 3,398 3,855
Sulfide _ _ _ e 31 24 19 17 13
Residues and slags _______________________________ 475 516 457 730 1,116
Antimoniallead® _ _ _ _ __ _ _____________ o _____ 443 247 90 58 4
Total _ _ _ e 15,070 8,591 8,201 7,144 8,411

nventories from primary sources at primary lead refineries only.

PRICES

The price of antimony in alloy remained
at $2 per pound in 1980. The New York
dealer price for antimony metal, quoted in
January at $1.45 to $1.50 per pound, grad-
ually increased to a high of $1.58 to $1.65 in
April, but finished the year at $1.47 to $1.51.
The industry price quotation for antimony
trioxide was increased to $1.65 to $1.80
per pound in late January reportedly re-
flecting higher operating costs. In July,

Asarco trimmed its price to $1.50 to $1.60
owing to a fall in demand, especially in the
automotive and housing industries. Most of
the other producers, however, continued to
publish a price of $1.80 per pound through
the end of the year. In April, the European
market quotation for lump ore, on a 60%
antimony basis, was placed at $23.50 to $25
per metric ton unit where it remained
through yearend.



86

MINERALS YEARBOOK, 1980

Table 9.—Antimony price ranges in 1980

Type of antimony P;l(;::ng:r
Domesticmetal® ________________ $2.00
Foreignmetal® _ __ ______________ $1.45-1.65
Antimony trioxide® _ _____________ 1.50-1.80

!Based on antimony in alloy.
2Duty-paid delivery, New York.
3Producer price.

FOREIGN TRADE

Total imports of antimony (antimony con-
tent) in 1980 decreased 19% compared with
those of 1979. Most of the decrease was the
result of lower imports of antimony ore and
concentrates and antimony oxide, which
had been increasing over the past several
years.

In 1980, most of the antimony metal
imports came from Bolivia. The Republic of
South Africa remained the largest single
source for imports of antimony oxide in

1980, followed by mainland China and
France.

Imports of ore and concentrate declined
in 1980 compared with 1979. Bolivia, Mexi-
co, and Canada provided most of the im-
ported antimony ore in 1980.

In January 1980, mainland China was
granted most-favored-nation (MFN) trade
status, which decreased the duty on com-
modities imported into the United States.

Most-favored-nation (MFN) Non-MFN

Tariff: Item Number
January 1, 1980 January 1, 1979 January 1, 1980
Ore ____________________ 601.03 Free Free Free
Needle or liquated _ _ _ _ _ ___ ___ 603.10 0.1 cent per pound 0.1 cent per pound 0.25 ce(;lt per
poun
Metal,unwrought _ __ ________ 632.02 0.9 cent per pound 1.0 cent per pound 2 cents per pound
Antimony oxide. _ _ _ __ __ _____ 417.50 0.3 cent per pound 0.3 cent per pound 2 cents per pound
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1979 1980
Country Gross Value Gross Value
weight (thou- weight (thou-
(short tons) sands) (short tons) sands)
Antimony metal:
Belgium-Luxembourg _ _ - __ ___________________ r339 T$916 172 $458
Bolivia 672 1,581 1,625 4,366
Burma 55 146 - __
Canada _ _ 23 162 25 397
Chile _ _ _ _ - 11 28 117 235
China, mainland ___ _ 1,360 3,369 457 1,231
Dominican Republic n r2 __ __
Germany, Federal Republicof _ _ _________________ * 27 Q) 38
HongKong _ _ _ - 28 61 __ __
MexiCO _ - 406 410 139 412
Peru_ _ - 30 54 - -
Spain _ _ _ _ ___ - 20 50 -
United Kingdom _ _ _ _ _ __________ 1) 4 __ _
Uruguay — - - - o oo __ S 5 140
Yugoslavia - — _ 7 201 - .
Total _ _ _ _ _ _ - 3,022 17,011 2,590 1,217
Antimony oxide:
Belgium-Luxembourg _ ____ __________________ 462 1,268 214 651
Bolivia 979 2,163 927 2,088
Canada 38 45 19 64
China:
Mainland _ _ _ _ __ _ __ 1,846 4,351 2,388 6,092
Taiwan _ _ _ - 42 95 __ __
France _ _ o __ 1,734 4,328 1,055 2,861
German Democratic Republic - __ o= 23 67
Germany, Federal Republic of - 4 1 20 54
HongKong_ _ _ - __ _ 20 50
Ttaly - _ 141 370 20 54
Japan _ _ _ _ - 124 298 35 92
Mozambique _ _ _ _ __ . __ 19 6
Netherlands _ _ _ _ _ _ _ ___ _ __ 20 55
South Africa, Republicof _ __ _ _ ___ _____________— 7,268 2,194 7,047 2,137
Switzerland _ _ _ _ _ _ __ ____ ______ 19 122 19 120
United Kingdom _ ___ _ __ ___ 1,022 2,680 398 1,380
Total _ _ _ _ _ _ e 13,679 17,921 12,224 15,771
Antimony sulfide:2
Austria _ _ - _ e 5 34 2 14
Belgium-Luxembourg _ _ _ 28 90 8 27
France _ _ _ _ _ e - __ 8 217
United Kingdom _ _ _ __ ____ __ 17 131 16 148
Total _ _ _ _ 50 255 34 216
TRevised.
1Less than 1/2 unit.
2[ncludes needle or liquated
Table 11.—U.S. imports for consumption of antimony ore and concentrate, by country
1979 1980
Country Gross Antimony Value Gross Antimony Value
weight content weight content
(shorttons)  (shorttons)  thousands) hor%ong)  (short tons) (thousands)
Bolivia_ _ _ _ _ __________ 2,716 1,694 $2,464 3,543 2,336 $6,608
Canada _ _____________ 2,732 1,716 2,924 1,624 1,017 2,073
Chile_ __ _____________ 1,636 1,067 1,944 9 56 131
Colombia _ _ _ __________ 35 16 28 - - -
Denmark _ _ ___________ 40 10 38 __ - __
Guatemala _ _ _ _________ — —_ . 107 64 127
Honduras _ _ ___________ 6 2 8 27 6 2
Mexico_ _ _ _ __ _________ 5,125 1,613 1,911 4,771 1,252 1,501
Peru ________________ 37 35 57 __ __ -
South Africa, Republic of_ _ _ _ 1,247 733 1,245 694 397 996
Thailand _ _ _ __________ 857 459 171 199 107 208
United Kingdom _ _ _ _ _ _ _ _ _ 449 212 223 . . -
Uruguay - ____________ 265 175 241 - - __
Total . _ _ _ _ _ ________ 15,745 1,732 11,860 11,044 5,235 11,646
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WORLD REVIEW

Bolivia.—Bolivia remained the world’s
largest producer of antimony in 1980. Em-
pressa Nacional de Fundiciones continued
to produce metal and oxide at its Vinto
refinery using the cyclone furnace smelting
process in which antimony is volatized as
antimony sulfide and, following an after-
burn operation, is separated in a baghouse
as high-concentration antimony trioxide.
Design capacity of the installation was 9,300
tons of concentrate per year with an aver-
age content of 63.2% antimony. Anticipated
annual production was 4,270 tons of metal,
1,000 tons of alloys, and 1,000 tons of anti-
mony trioxide. Total antimony recovery for
the smelter was reported to be 92%.

Cameroon.—The French-based Bureau
de Recherches Géologiques et Miniéres be-
gan an investigation of a 70,000-square-
kilometer area in southwest Cameroon to
determine the possibilities of mining the
. iron, tin, titanium, antimony, and uranium
deposits there. The study was funded by the
French Government and the European De-
velopment Fund.

Canada.—Consolidated Durham Mines
and Resources Ltd. discovered what could
prove to be a very significant ore body at
its Lake George antimony mine in New
Brunswick. A deep drilling program outlin-
ed approximately 710,000 tons of minerali-
zation grading 8.1% antimony. The compa-
ny reported that this discovery could lead to
a mill expansion from the present 400 tons
to about 650 tons per day.

In British Columbia, a leaching plant,
designed by Placer Development Ltd. to
remove antimony and arsenic from the

complex ore body of its Equity Silver Mine,
is expected to be operating in early 1981
following a 6-month construction delay. The
process is similar to that used at the Sun-
shine Mine in Idaho. The antimony will be
recovered as antimony metal by electrowin-
ning and sold on the world market.

China, Mainland.—Hsikwangshan and
nearby areas in southwestern Hunan Prov-
ince have long been China’s main antimony
producing districts. Kwangtung Province
ranks a distant second in potential and
output. Geologists have found verified de-
posits of antimony in the Province of
Shaanxi. The reserves, 17,000 tons of anti-
mony, are located in Xunyang County,
south of the Qin Ling Mountain Range.

South Africa, Republic of.—Despite the
production of byproduct gold, Consolidated
Murchison Ltd. (CML) cut its antimony
mine milling rate from 45,000 tons to 30,000
tons per month because of reduced demand
for antimony oxide. CML expects this level
of production to be sufficient to meet cur-
rent demand without drawing on accumu-
lated stocks. The oxide is produced by Anti-
mony Products (Pty.), Ltd., which is owned
in fairly equal proportions by CML, Cheme-
tron Corp., McGean Corp., and the United
Kingdom’s LIG.

Yugoslavia.—Rudarsko Topionicki Bazen
Zajaca (RTB-Zajaca) is planning to open the
new Vinogradi antimony mine in Loznica,
Serbia, about 60 miles east of Belgrade.
Production is expected to be about 1,900
tons per year of concentrates from 60,000
tons per year of ore.

1Physical scientist, Section of Nonferrous Metals.
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Table 13.—Antimony: World mine production (content of ore unless otherwise
indicated), by country!

(Short tons)
Continent and country 1976 1977 1978 1979 1980¢
North America:
Canada®2____ ________________ 2,535 3,500 3,310 3,255 2,360
Guatemala _ __________________ 1,235 1,010 254 728 805
Honduras _ ___________________ 129 114 164 165 165
Mexico® _____ _ _______________ 2,806 2,974 2,708 3,166 3,200
United States® _ _ _______________ 283 610 798 122 5343
South America:
Argentina_ _ _ _ ________________ 2 L] __ __ __
Bolivia _ _____________________ 18,756 18,012 14,702 14,351 517,047
Brazil ______ ________________ 30 289 216 T €220 220
Peru (recoverable) _ _ _ ___ _________ 665 903 821 841 850
Europe:
Auwstria _____________________ 588 564 561 629 600
Czechoslovakia _ - __ _____________ 314 €330 €330 €330 330
Greece _ _ _ _ __________________ 25 o . __ __
Italy - _____________________ 1,112 891 1,026 1,045 1,050
Spain_ ______________________ 287 349 487 552 550
USSR ____________________ 8,500 8,700 8,700 9,000 9,000
Yugoslavia _ _ _ ________________ 2,228 2,478 2,950 2,245 1,700
Africa:
Morocco . _ . ___________ 1,549 1,553 2,437 2,175 2,200
South Africa, Republic of® _ 11,890 12,715 10,024 12,844 514,410
Zim| € 330 330 280 280 260
Asia:
Burma______________________ 7502 . 616 683 783 830
China, mainland® ____ ___________ 9,300 11,000 11,000 11,000 11,000
Korea, Republicof _ _ __ _ __________ 11 o (@) __ __
Malaysia (Sarawak) - _ ____________ 276 488 484 563 275
Pakistan 12 21 23 7 10
Thailand_ _ _ 4,047 2,705 3,167 3,235 3,140
Turkey  _ _ _ _ _ __ _ ___________._ 1,890 2,118 €2,610 T €2,080 2,000
Oceania: Australia® _ _ __ ____________ 2,086 2,303 1,674 1,717 1,720
Total ___ _________________ 171,388 74,575 69,409 71,933 74,065

®Estimated.  PPreliminary. "Revised.

1Table includes data available through Apr. 27, 1981.

2Partly estimated on the basis of reported value of total production.

3Antimony content of ores for export plus antimony content of antimonial lead and other Iter products produced

4Production from antimony mines; excludes a smail t produced as a byproduct of domestic lead ores.

SReported figure.

SAsreported by the Government of the Republic of South Africa; differs slightly from data reported by the nation’s only
significant producer, Consolidated Murchison. Official figures apparently represent content of hand-cobbed ores and
antimony concentrates, apparently excluding antimony content of arsenical concentrates reported as follows by
Consolidated Murchison in short tons: 1976—1,257; 1977—1,337; 1978—1,173; 1979 and 1980—Nil.

"Revised to zero.

8Antimony content of antimony ore and concentrates, lead concentrates, and lead and zinc middlings.




Asbestos

By R. A. Clifton?

Shipments of asbestos (all chrysotile) in
1980 from mines in the United States
decreased 14% from those in 1979. Imports
in 1980 were 36% lower than those in 1979.

U.S. apparent consumption declined 36%
in 1980. Canadian production in 1980 was

13% lower than that for 1979. Shipments
from Canada to the United States dropped
36% during 1980. Imports -from Canada
were 96% of total U.S. imports in 1980, and
those from the Republic of South Africa
accounted for 3%.

Table 1.—Salient asbestos statistics

1976 1977 1978 1979 1980
United States:
Production (sales) _ _ _ _ _ _ _ __ ___ metric tons_ _ 104,873 92,256 93,097 93,354 80,079
Value - _ _ _ _______________ thousands_ _ $23,693 $25,267 $27,987 $28,925 $30,599
Exports and reexports (unmanufactured)
metric tons_ _ 42,564 34,896 45,380 45,850 51,366
Value - _ _ ________________ thousands_ _ $12,791 $12,075 $20,533 $24,165 $29,677
Exports and reexports of asbestos products (value)
do_ . __ $60,572 $62,665 $119,915 $130,906 $133,043
Imports for consumption (unmanufactured)
metric tons_ _ 596,737 550,693 570,020 513,084 327,296
Value __________________ thousands_ _  $142,145 $145,146 $154,351  T$135,210 $91,809
Released from stockpile (unmanufactured)
metric tons_ _ 501 188 __ 1 __
Consumption, apparent! _ _ _ _________ do_ ___ 658,847 609,157 618,706 560,600 358,700
World: Production_ _ _ _ __ ___ _________ do____ T4767,071 74,793,257 74,692,994 74,889,688 4,818,369

YRevised.

!Measured by quantity produced, plus imports, plus stockpile releases, minus exports.

Legislation and Government Pro-
grams.—No date was set by the Occupation-
al Safety and Health Administration
(OSHA) for the public hearings mandatory
for the proposed revisions to its asbestos
standard for manufacturing. The proposal
for a permissible-exposure level of 0.5 fibers
per cubic centimeter has been pending for 6
years, with no hearings scheduled.

Asbestos was among the 61 chemical
substances named by the Environmental
Protection Agency (EPA) in a proposed rule
under section 8(d) of the Toxic Substances
Control Act. According to the proposal pub-
lished December 31, 1979, in the Federal
Register, all manufacturers, processors, dis-
tributors, and others in possession of the
substances would be required to submit
health and safety studies extant that are
pertinent to the substance.

On March 28, 1980, the Interagency Regu-
latory Liaison Group (IRLG) announced in
the Federal Register that four of its mem-
ber agencies would implement an inspec-
tion referral program. A standardized pro-
cedure was adopted by which the four—
EPA, Consumer Product Safety Commission
(CPSC), Food and Drug Administration, and
the Food Safety and Quality Service of the
Department of Agriculture—would report
suspected violations to the responsible agen-
cy. OSHA, while an IRLG member, deferred
joining the program.

In the Federal Register of May 23, 1980,
OSHA finalized its rule (effective August
21) requiring employers to make available
to employees, their designated representa-
tives, and OSHA the employees’ asbestos
exposure and medical records.

On June 14, 1980, the President signed

91
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into law the Asbestos School Hazard Detec-
tion and Control Act of 1980. The bill
provides funds for hazard detection grants
and loans for detected hazard control.

On July 2, 1980, the U.S. Supreme Court
upheld a lower court’s findings invalidating
OSHA's benzene standard. The lower court
noted that OSHA, rather than demonstrat-
ing by substantial evidence that a reduction
in the benzene permissible-exposure level
would result in a significant reduction in
the carcinogenic risk of exposure, relied on
a series of assumptions and policy positions
relative to the regulation of suspected carci-
nogens. OSHA'’s position that there is no
safe level of exposure to a carcinogen, and
that the burden was on industry to show
that there is a safe level of exposure, was
flatly rejected.

On November 5, 1979, under Section 7(a)
(1) of the Strategic and Critical Materials
Stock Piling Act, President Carter re-
leased 1,000 short tons of high-quality chry-
sotile asbestos to the Department of De-
fense. The shortage of these fibers was
delaying the production of some weapons
subsystems.

Stockpile goals for both chrysotile and
amosite were revised in May of 1980. The
new goals are shown in table 2.

Environmental Impact.—A trade journal
article described the asbestos-related dis-
ease liability insurance in its headline
as “..Becoming Problem of Monstrous
Proportions.”? Citing the Johns-Manville
Corp.’s problems, the article said that the
company was named a defendant in more
than 5,000 suits by more than 9,300 people
and that case costs have risen from $13,000
per claim in 1979 to $23,000 in 1980. In

calling the problem “monstrous,” William
N. Edwards of American Re-Insurance
Corp. said that by toting up plaintiffs and
defendants, he surmised that loss and loss
adjustment expense for claims filed in 1981
will approximate $1.35 billion.

The cancer policy published by OSHA in
the Federal Register (January 22, 1980) to
become effective April 21, 1980, would im-
pact greatly on the asbestos industry if it
were not probably contravened by the Su-
preme Court benzene decision. Under the
rule, asbestos would undoubtedly be classi-
fied as Category I—substances that have
been found to cause cancer in humans. The
policy provides for lowering exposure to
Category I agents to the lowest feasible
levels and where suitable substitutes exist
for certain uses, no occupational exposure
will be permitted for those uses.

An article in a business magazine re-
ported that neither labor nor industry likes
the policy; among the things industry did
not like was that OSHA has effectively
barred the inclusion of human and animal
studies that show no evidence of cancer
after exposure to a suspected carcinogen.?
Industry maintains that knowledge of vital
scientific value may be excluded. (The Na-
tional Institute of Environmental Health
Science’ (NIEHS) animal feeding study on
the carcinogenicity of ingested asbestos
could not be included in any deliberations of
OSHA if the results continue as reported,
and the cancer policy remains as written.)
Concessions to industry such as omission of
a provision to trigger temporary emergency
standards for Category I substances have
cut off much of labor’s support.

Table 2.—Stockpile goals and Government inventories as of December 31

(Metric tons)
Stockpile Total inventories Sales of
goals” 1978 1979 1980 1980
Amosite - _ __________________ 15,422 38,587 38,587 38,587 __
Chrysotile . __________________ 2,122 9,940 9,034 9,034 -
Crocidolite_ _ _ _ __ _____________ __ 2,163 2,163 2,163 __
Total . _ __ ________________ 18,144 50,690 749,784 49,784 ——
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DOMESTIC PRODUCTION

Mines in the United States shipped about
14% less asbestos in 1980 than in 1979, but
the value increased 6%. Three States pro-
duced asbestos: California was the leader,
followed by Vermont and Arizona. Total
output was 80,079 tons valued at $30.6
million.

Calaveras Asbestos Corp. was California’s
and the Nation’s leading producer from its
Copperopolis Mine. One other mine was
also active in California on the Joaquin
Ridge near Coalinga. Atlas Asbestos Corp.
apparently closed its Santa Cruz Mine
(Fresno County), and Union Carbide Corp.
operated its Santa Rita Mine (San Benito
County), both on the ridge.

The Vermont Asbestos Group’s Lowell
Mine (Orleans County, Vt.), is second in the

country in production.

Arizona production in 1980 was below the
1979 level. The Jaquays Mining Corp. in
Gila County had the only active asbestos
mine in the State.

Powhatan Mining Co. has gone out of
business. No anthophyllite is now mined in
the United States.

The Alaska Asbestos Co., jointly owned by
International Paper Co., McIntyre Mines,
Ltd., and Tanana Asbestos Corp., is main-
taining an active program of drilling and
engineering feasibility tests at the Eagle
property owned by Doyon, Ltd. The work is
being done by WGM, Inc., for a 5% interest.
U.S. asbestos producers and mine sites fol-
low:

State and company County Mine ;ﬁ:ﬁg

Arizona: Jaquays Mining Corp_ _ _ _ _ ___ Gila ___________ Chrysotile_ _ _ ____ Chrysotile.
California:

Calaveras Asbestos Corp _ _ — _ __ ___ Calaveras _ _ _ _ _ _ __ Copperopolis _ _ _ _ _ Do.

Union CarbideCorp _ _ _ _ . _______ San Benito _ _ _ ____ SantaRita ______ Do.
Vermont: Vermont Asbestos Group_ _ _ _ _ Orleans _ _ __ _____ Lowell - ______ Do.

Employment in U.S. asbestos mines and  1980.
mills averaged about 480 persons during

CONSUMPTION AND USES

Total U.S. asbestos consumption decreas-
ed 36% from 1979 to 1980. Chrysotile was
939% of that consumed, crocidolite 7%, a
little amosite was used, and no antho-
phyllite was reported used for the first time
in many years. The demand was lower for
every end use, but the degree of drop varied
from 25% for flooring products to 67% for
textiles.

Asbestos-cement pipe increased its share
of the asbestos used from 38% in 1979 to

40% in 1980. Chrysotile was 83% of that
used in asbestos-cement pipe, and crocido-
lite practically all of the rest. Flooring
products with 25%, friction products with
12%, and roofing products with 7% were
the other major uses.

Ninety-nine percent of the chrysotile used
was either grade 4, 5, 6, or 7, with the grade
T’s the most used at 40%, grade 5’s next at
27%, grade 4’s at 26%, and grade 6’s at 6%.
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PRICES

Published data from company price lists
will be used from now on to reflect asbestos
prices. The price list of the Asbestos Corp.,
as Quebec’s largest independent producer,
will probably be representative. There was
no increase in its prices during 1980. Prices
for British Columbia Cassiar chrysolite as-
bestos rose more than 20% for cement
grades and 10% for other grades to start
1980.

Prices for Vermont chrysotile asbestos
rose on July 1, 1980. For some grades
(cement) the raise was 12%, shorts were
8%, and Hooker 17% and 20%. Arizona
prices did not increase during 1980. The
latest prices are still those that went into
effect on July 1, 1976, and quotations, f.ob.

Globe, are shown below:
. Value per
Grade Description metric ton
Group 1 _ _ Crude _ _ ___—______ $3,307
Group 2 _ _ __-do__________ 1,984
AAA_ . - 1,433
Group3 __ Nonferrous filtering
and spinning _ _ - _ $827- 926
Group4 _ _ Nonferrous plastic and
filtering _ _ _ ___ _— 827- 926
Group 7 _ _ White shorts - _ _ _ _ _ _ 110- 220

As of July 1, 1980, Vermont chrysotile
asbestos, f.0.b. Morrisville, was priced as
follows:

Value per

metric ton
4T $729
5K__ 564
5R 478
6D 351
7D 226
™ 129
TR 119
HookerNo.1 __  ____ - 1,609
HookerNo.2 __ - 926

Quotations for Asbestos Corp. (Quebec)
chrysotile, f.0.b. mine, as of January 1, 1980,
follow:

P Value per
Grade Description metric ton
Group 3Z to
3F Spinning fiber Can$1,240-$1,929
Group 4T to Asbestos-cement
4A fiber ______ 933-1,215
Group 5R to
5D Paper fiber  __ 584- 690
Group6D_ _ _ Paper and shingle
fiber ______ 419
Group 7TS to
7D  Shorts _____ 134- 257

The latest prices for chrysotile asbestos
from Cassiar Resources in British Columbia,
Canada, effective January 1, 1980, f.o.b.
Vancouver, follow:

Value per
Grade Description metric
ton

AAA ____ Nonferrous spinning fiber __ Can$2,205
AA_____ __do__ 1,764
A______ ___do__ 1,268
AC _____ _do_ 1,157
AK_____ Asbestos-cement fiber_ _ _ _ _ 1,075
AS _____ __do______ 992
AX _____ ___do__ 909
AY _____ __do___ 634
AZ _____ e_do____________ 413

African asbestos producers privately ne-
gotiate sales, thereby ruling out market
quotations. The following tabulation shows
the average value per metric ton of South

" African imports, regardless of grade, calcu-

lated from 1980 U.S. Department of Com-
merce data:
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Type 1976 1977 1978 1979 1980
Amosite_ _ _ _ _ $508  $589  $569  $577  $902
Crocidolite ___ 571 582 624 686 689
Chrysotile ~__ 259 485 451 679 692
FOREIGN TRADE

There was an increase in the value of
asbestos and asbestos products exported
from the United States in 1980 over that in
1979. Most of the gain was accounted for by
a 26% increase in the value of unmanu-
factured asbestos, which had a 14% rise in
tonnage. There was an increase in the
value, in U.S. dollars, per metric ton from
$521 to $576 in 1980. The fiber share of the
export dollar declined from 16% in 1979 to
13% in 1980.

In 1980, the United States recovered
177% of the cost of imported asbestos by
exporting and reexporting fibers and prod-
ucts.

Canada remained the largest user of U.S.
asbestos and products. Thirty-eight percent
of the value realized from these products in

1980 came from Canada, Saudi Arabia and
Mexico tied for second in receiving U.S.
asbestos and products and each provided
8% of the U.S. export dollars in 1980.

Other major buyers of U.S. asbestos and
products were the Federal Republic of Ger-
many, Japan, Venezuela, the United King-
dom, Australia, Colombia, and the Nether-
lands.

Canada provided 96% of the asbestos
fiber imported into the United States in
1980, and the Republic of South Africa
provided 3%. Several countries provided
the remainder. Chrysotile again dominated
the imported types, with 98% of the total.
The dollar value of imported fiber in 1980
was just 68% of that for 1979. :

Table 4.—Countries importing U.S. ashestos fibers and products, by type and country
(Thousand dollars)

1979 1980
Unmanu- Manu- Unmanu- Manu-
factured factured Total factured factured Total
fibers products fibers products
Australia _ _ _ _ _________ 429 2,778 3,207 936 2,363 3,299
Canada ______________ 2,508 53,761 56,269 1,936 59,197 61,133
Colombia __ ___________ 364 3,324 3,688 249 1,557 1,806
Germany, Federal Republic of 924 4,009 4,933 1,309 3,455 4,764
Japan _______________ 4,686 2,950 7,636 4,551 3,622 8,073
Mexico. - _ _ __ _________ 4,931 6,430 11,361 6,442 6,948 13,390
Netherlands _ _ _________ 126 2,712 2,838 421 2,867 3,288
Saudi Arabia _ __ ________ 596 11,448 12,044 678 12,751 13,429
United Kingdom _ _ _ ______ 387 3,217 3,604 142 3,888 4,630
Venezuela_ _ _ __ ________ 193 4,078 4,271 483 2,958 3,441
Other _______________ 8,250 733,456 41,606 11,600 33,183 44,783
Total . _____________ 23,394 128,163 151,457 29,346 132,689 162,036
Table 5.—U.S. exports and reexports of asbestos and asbestos products
1978 1979 1980
Products Value Value Value
Q;ixtan- (thou- Qt\lgtan (thou- Qt‘il:m- (thou-
y sands) y sands) y sands)
EXPORTS

Unmanufactured:
Crudes, fibers, and stucco _ _ _ _ _ _ _ metric tons_ _ 22,153 $8,371 31,635  $12,968 36,426  $17,044
Sand and refuse _ _ _ _ d 18,666 4,719 10,501 X 11,793 3,693
Asbestos fibers _ _ _ _ _ 3,597 7,137 2,559 6,784 2,695 8,610
Total _______ ______________ 44,416 20,227 44,695 23,394 50,914 29,347

See footnotes at end of table.
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Table 5.—U.S. exports and reexports of asbestos and asbestos products —Continued

1978 1979 1980
Products Value Value Value
" Q;:m' (thou- Q;'i‘?n' (thou- Q&?n' (thou-
y sands) y sands) y sands)
EXPORTS —Continued
Products:
Shingles and clapboard _ _ _ . __ metric tons_ _ 10,652  $5,256 7,323 $3,875 4,535 $2,560
Other articles of asbestos_ _ _ _ _ _ . __ do____ 14,340 11,700 17,758 13,301 16,646 14,236
Gaskets _ _ _ __ _ _ - do____ 3,911 4,510 ,203 4,556 438 ,542
Packingandseals - __ _ ___ . _______ do_ ___ 2,396 11,520 2,405 14,497 2,118 = 15,661
Insulation_ _ _ _ __ _ ___ ___ do____ NA 5,193 NA 4,524 NA 6,151
Other articles,n.s.p.f - _________ do__ __ NA 24,876 NA 22,806 NA 25,442
Brake linings and disc brake pads _ _ _ do_ ___ NA 44,696 NA 55,270 NA 55,471
Clutch facings and linings _ _ _ _ _ _ __ _ number_ _ NA 11,090 NA 9,334 NA 9,626
Total _ _ _ _ _ e~ XX 118,841 XX 128,163 XX 132,689
REEXPORTS
Unmanufactured:
Crudesand fibers _ _ _ _ _ ___ ____ metric tons_ _ 896 296 1,039 851 383 307
Sandandrefuse _ _ _ _ _ ____________ do____ 68 10 116 20 69 23
Total _ _ _ - do____ 964 306 1,155 871 452 330
Products:
Shingles and clapboard _ _ _ _ - _____ do____ __ __ - - 477 8
Gaskets _ _ _ _ __ ________________ do- ___ NA 37 - __ - __
Packingandseals - _ _ _ __ - ____ do____ NA 20 4 109 1 5
Insulation_ _ _ _ _ __ _ _____________ do_ ___ NA 1 - __ NA 1
Other articles,ns.pf - _ _ _ ___ - __ do_ _ __ NA 103 NA 68 NA 14
Brake linings and disc brake pads _ - - _ _ _ do____ NA 683 NA 2,492 NA 219
Clutch facings and linings _ _ _ __ _ ___ number_ _ NA 230 NA 52 NA 24
Other articles of asbestos_ _ _ _ metric tons_ _ - __ NA 22 3 13
Total _ _ _ _ XX 1,074 XX 2,743 XX 354
NA Not available. XX Not applicable.
Table 6.—U.S. imports for consumption of asbestos fibers by type, origin, and value
Republic of
Canada South Africa Other Total
Type Quantity Value  Quantity Value Quantity Value Quantity Value
(metric (thou- (metric (thou- (metric (thou- (metric (thou-
tons) sands) tons) sands) tons) sands) tons) sands)
1978 _ _ 543,233  $139,742 24,908 $14,165 1,879 $444 570,020  $154,351
1979:
Chrysotile:
Crude _______ 138 28 378 269 16 4 532 301
Spinning fibers_ _ 8,070 7008 - _ __ __ 8,070 7,008
Allother_ _ ____ 487,499 116,577 2,235 1,504 460 148 490,194 118,229
Crocidolite (blue) _ _ 1134 54 13,327 9,138 1366 250 13,827 X
Amosite _______ 173 6 388 224 . - 461 230
Total ______ 7495914 123,673 16,328 11,135 842 402 513,084  '135,210
1980:
Chrysotile:
Crude _______ 129 20 —_ __ 29 32 158 52
Spinning fibers_ _ 5,424 4,571 360 338 567 518 6,351 5,487
Allother_ _____ 309,886 78,371 2,041 1,379 899 721 312,826 80,471
Crocidolite (blue) _ _ 152 12 1,545 5,201 - - s 5213
Amosite _ _ _____ 149 302 315 284 - - 364 586
Total_ _ _ ____ 315,540 83,276 10,261 7,202 1,495 1,331 327,296 91,809
TRevised.

Transshi t from the Republic of South Africa.
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WORLD REVIEW

The 1% reduction in world asbestos pro-
duction in 1980 was attributable to the
general recession and environmental fac-
tors, according to a Canadian trade journal.*
The article noted the slowed construction
activity in Western Europe and the United
States and the environmental problems
that seem to have caused a loss of market
for the shorter asbestos fibers. The growing
market in the less developed countries was
described. New asbestos cement plants, ei-
ther in operation or under construction,
were mentioned in Tunisia, the Middle
East, the Philippines, Nigeria, Malaysia, Sri
Lanka, and elsewhere.

New asbestos discoveries in the Arab
world were noted in a letter to the editor of
a trade magazine.> A member of the geology
department of the American University in
Beirut said the unexploited deposits were in
Saudi Arabia, Iraq, Syria, and Morocco.

Canada.—The Canadian asbestos indus-
try had, in 1980, one of the leanest years in
recent history. Asbestos Corp., for example,
had a 12-week strike from March 4 to May
26 and still had such large inventories of
fibers that it had to announce a suspension
of all operations for the first 26 days of 1981
and a reduction of the normal 6-day work
week to 5 days for the following 6 months.

In Quebec, the Provincial Government
had not relinquished its plans to expro-
priate the controlling shares of the Asbestos
Corp, now owned by General Dynamics
Corp. of the United States. The purchase of
Bell Asbestos Mines Ltd. and its two affili-
ated manufacturers of asbestos products—
Atlas Turner Co. and Turner Building Prod-
ucts Co.—in May did not alter the Prov-
ince’s stand. The May decision by the Que-
bec Superior Court upholding the constitu-
tionality of the expropriation act has been
appealed.

Brinco Ltd. acquired 98% of the outstand-
ing shares of Cassiar Resources and plans to
acquire the remainder. The mining and
exploration activities of Cassiar will be
combined with those of Brinex Ltd., and the
whole entity will be renamed Brinco Mining
Ltd.

Colombia.—Late 1980 was the scheduled
startup time for the Minera Las Brisas,
S. A. asbestos mine at Antioquia. Produc-
tion is set for 20,000 metric tons per year of
grades 4, 5, 6, and 7.

Cyprus.—While production of chrysotile

on Cyprus varied little from the previous
few years, Cyprus Asbestos Mines, Ltd., in
1979 exported 32% more than in 1978, a
total 120% of production.

France.—French imports of asbestos rose
14% in 1979 over 1978, but the most inter-
esting data concerned the changes in the
supplying countries’ shares of this market.
Canada’s share rose from 39% in 1978 to
47% in 1979, the U.S.S.R.’s share dropped
from 34% to 20%, and the Republic of
South Africa’s share rose from 8% to 13%.

Germany, Federal Republic of.—The
Bonn Government was preparing a pro-
gram to support industrial stockpiling of
five minerals which it characterizes as “sen-
sitive basic commodities with high economic
importance and high supply risk.” It says of
asbestos, the only nonmetallic on the list,
that, “for the short term, substitution in
sources of supply as well as in uses is not
possible.”

Greece.—Full-scale operation of the new
Zidani chrysotile mine near Kozani was
rescheduled for late 1980, with hopes that
100,000 tons can be produced in 1981.
Grades 4, 5, 6, and 7 will be produced with
grade 4’s providing 15% of the total and
grade T's 10%. About 20% to 25% of the
production will be used domestically.

Turkey.—Asbestos production is one of
the few encouraging events in Turkey’s
mineral picture. The 1979 production was
more than four times that of 1977 at 17,210
metric tons.

U.S.S.R.—Geologists of the Tuva A.S.S.R.
have announced completion of a survey of a
major new deposit at Sayan. Reportedly
containing 7 million tons of chrysotile, ex-
perimental development and long-range
planning have started. Output from the
Kiyembay asbestos combine was threatened
by transportation difficulties according to a
trade journal item.s Citing a Pravda article,
the item said that “rock delivery was held
up because the locomotives assigned by the
Building Materials Ministry were 10 to 15
years old and broke down frequently.”

Yugoslavia.—The West German compa-
ny KHD Humboldt Wedag AG has the
contract to supply the equipment for im-
provements at the Stragari-Azbest asbestos
mine of Kolubara, Serbia. The ore from the
open pit mine will be milled in a wet process
plant reportedly environmentally safe that
will increase fiber yield by 6% to 7%.
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Downstream capacity for asbestos board
and paper will be extended. .

Zimbabwe.—With the removal of United
Nations sanctions, data on the Zimbabwe
asbestos industry are once again available,
and it is apparent that it is a healthy and
growing industry. Asbestos production in-
creased by a 3.1% average annual growth
rate during the first 10 years of the sanc-
tions (1966-75) and a 2.65% overall growth
rate from 1964 through 1979. Production
peaked in 1976 at 281,400 metric tons and
dropped off somewhat after that.

African Associated Mines (Pvt) Ltd.
(AAM), a subsidiary of Turner & Newell of
the United Kingdom, is by far the largest
asbestos producer in the country having
90% of the production. AAM operates a
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mine and brand new mill (July 1980) at
Shabanie. Near Mashaba, the King Maifxe
has a new (1973) mill, and the company
operates another mine (Gaths Mine), and
another mine and mill (Temeraire). They
are presently remilling considerable old
dump material for the now recoverable
fibers.

According to Industrial Minerals, AAM is
not the only Zimbabwean asbestos producer
to install a major new plant recently.” Both
Asbestos Investments Ltd. and Kudu Asbes-
tos Ltd. have also made plant investments.
An interesting facet of this modernization
of the country’s asbestos industry is that,
because of the sanctions, all the needed
equipment was manufactured domestically.

Table 7.—Asbestos: World production, by country*

(Metric tons)
Country? 1976 1977 1978 1979 1980¢

North America:

gdanada (shipments) _ _ - 1,536,091 1,517,360 1,421,808 1,492,719 31,291,371

exiCo _ _ e 1 - . - __

United States (sold or used by producers)_ 104,873 92,256 93,097 93,354 380,079
South America:

Argentina _ _ ____________ . ____ 889 686 1,069 1,196 1,100

Brazil _ _ __ _ - 92,703 92,773 122,815 138,457 140,000

Colombia _ _ - _ - - 5,000 - - - -
Europe:

Bulgaria®_ _ _ _ __ ____ 300 500 700 7600 700

Ttaly_ _ _ - 164,788 149,327 135,402 143,931 145,000

USSR® __ _ - 1,850,000 1,900,000 1,945,000 2,020,000 2,150,000

Yugoslavia_ _ ___ _ 12,830 9,066 10,360 10,041 312,106
Africa:

Pt oo 1,096 478 349 238 230
Mozambique - _ _ _ _ _ __ __ - — 789 800
South Africa, Republicof _ ___ ______ 369,840 380,164 257,325 249,187 270,000
Swaziland* _ _ _ __ _____________~ 41,847 38,046 36,951 34,294 35,000

As‘Zimbﬂbwe - 281,000 213,000 249,000 260,000 3251,000
1a:
Afghanistan _ _ __ _ ____ .- ___ 13,260 €13,000 €13,000 €4,000 -
ina:
150,000 200,000 250,000 250,000 250,000
853 673 2,031 2,957 3683
34,518 36,684 34,342 35,472 35,000
24,119 22,177 24,263 31,816 38,000
Japan _ . e 7,703 6,307 5,746 3,502 3,300
Korea, Republicof _ - -— 4,762 6,180 13,616 14,804 14,000
Thailand _ _ _ _ - 15 4 4 _ _—
Turkey _ _ e 9,941 3,975 13,372 17,210 20,000
Oceania: Australia _ _ _ _ - - - ____ 60,642 50,601 62,744 79,121 80,000
Total - _ - e 4,167,071 T4,793,257 4,692,994 4,889,688 4,818,369
®Estimated. PPreliminary.  "Revised.
1Table includes data available through Apr. 30, 1981.

2[n addition to the countries listed, Czechoslovakia,
?mclially reported, and available general information is
evels.
3Reported figure.
‘Exports.

North Korea, and Romania also produce asbestos, but output is not
inadequate for the formulation of reliable estimates of output
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TECHNOLOGY

Current research of most interest to as-
bestos producers and users is the series of
animal feeding studies begun a few years
ago by NIEHS. Now under the National
Toxicology Program, the research aims to
ascertain the carcinogenicity of ingested
asbestos on hamsters and rats. Excerpts
from the latest status report are given.s

Test Materials.—Two samples of chryso-
tile, and single samples of amosite and
crocidolite asbestos plus a tremolite materi-
al are being tested. A repository of these
materials was established and has also serv-
ed as a source for other scientific studies on
asbestos. )

Hamster Studies.—Three asbestos mate-
rials are being studied at the Illinois Insti-
tute of Technology at Chicago. The lifetime
exposure phase of these experiments has
been completed. There was no indication of
major differences in the mortality rate be-
tween the hamsters receiving the asbestos
diet or the control diet. Histopathologic
examination of tissues from female ham-
sters has been completed. The contractor
has reported that a preliminary analysis of
the hamster data indicates that no carci-
nogenic or cocarcinogenic effect was observ-

Rat Studies.—Five test materials are
being studied in this species at the Hazleton
Laboratories, Vienna, Va. In addition, a
subset of two studies includes neonatal as
well as lifetime oral exposure to asbestos.
The lifetime exposure phase of the study
has been completed. Although data have
not yet been statistically analyzed, it ap-
pears that longevity was not affected by
exposure to the various types of fibers,
although the known carcinogen, dimethyl-
hydrazine, did significantly shorten life-
span. :

Sherbrooke University in Quebec is the
scene of much ongoing research regarding
asbestos. As the site of the research labora-
tories of both the Association des Mines
d’Amiante du Québec (AMAQ) and the la
Société Nationale de I’Amiante (SNA) of the
Quebec Govermment, this is only natural.
One report originating there describes the
process by which asbestos tailings will be
the feed for a new magnesium metal plant.
Another report on a joint effort by AMAQ
and SNA holds high interest.’® Professor
Jacques Dunnigan has, by a simple reaction
of asbestos fibers with a phosphoric salt,

produced a fiber which reportedly has all
the useful properties of asbestos, but has
substantially less harmful physiological ef-
fects. A third interesting report from
Sherbrooke decribes how magnetic concen-
tration of asbestos tailings gives a forsterite-
type material that exceeds the refractory
properties of olivine because of its very low
iron content. The magnetic fraction, on the
other hand, surpasses olivine in thermal
conductivity and heat capacity because of
its higher iron content.

Substitutes.—In July, EPA, CPSC, and
IRLG held a 3-day National Workshop on
Substitutes for Asbestos. The meeting was
intended as a factfinding exercise to ensure
that future laws on minerals and health
would be fair and practical. The intention
was not met according to one journal.!* In
the comment section of that magazine, the
meeting program was characterized as de-
signed to uphold the traditional EPA line to
nail down and bury asbestos as a commer-
cial product and to promote substitutes. If
that had indeed been the design of the
workshop, then it, too, failed. The manufac-
turers of products containing asbestos who
had found, through research too costly for
smaller concerns, substitutes in the prod-
ucts for asbestos, characterized the new
products as (1) a great deal more costly than
their former asbestos-containing products,
(2) inferior to the former products, and (8)
containing materials of unknown health
effects.

Two new organic fibers have been an-
nounced as asbestos substitutes in some
areas. A trade journal carried news of the
first.? The heat and chemical resistant
fiber is called PBI (polybenzimidazole) by
Celanese Corp., its developer. Celanese
claims it is nonflammable in air, emits little
or no smoke or toxic offgases up to 500° C,
and has excellent chemical resistance. The
projected $30 per pound ($60,000 per short
ton) price would not compete with asbestos.

The Dupont Co. announced a new product
in 1980 even though it is not a new fiber. It
is also described in a trade journal.:
Through process changes, Dupont is now
able to produce a pulp of short (2 to 4
millimeters) Kevlar (aramid) fibers that are
highly fibrillated, fine (less than a microme-
ter in diameter), and with an aspect ratio
often over 500. Even though the Kevlar
costs at least seven times as much as
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asbestos, Dupont claims cost-effectiveness if
amount needed and lifetime costs are eval-
uated.

1Physical scientist, Section of Nonmetallic Minerals.

2Journal of Commerce, Mar. 5, 1981, p. 7.

3Cahan, V., and C. Canape. A Cancer Policy Neither
im}gg(t)ry Nor Labor Likes. Business Week, No. 2622, Feb.

4Nolk, B. Asbestos—Under Pressure. The Northern
Miner, Nov. 27, 1980, p. 1.

5Khawlie, M. Letter to the Editor. Industrial Minerals
(London), No. 153, June 1980.

101
SEngineering and Mining Journal. V. 181, No. 8, August
1980, p. 105.
71’;1d1|%strial Minerals (London). No. 148, January 1980,
Pp. I, lo.

8Biological Effects of Ingested Asbestos. Status Report,
Jan. 22, 1981. National Toxicology Program, P.O. Box
12233, Research Triangle Park, N. C. 27709.

9Mining Magazine. V. 141, No. 6, December 1979, p. 615.

101 dustrial Minerals (London). Quebec Claims to Safer
Asbestos. No. 154, July 1980, p. 9.

11___ No. 156, September 1980, p. 7.

12Chemical Week. Business Newsletter. V. 127, No. 14,
Oct. 1, 1980, p. 13.
22‘3Materials Engineering. V. 93, No. 1, January 1981, p.






Barite

By David E. Morse!

Domestic production of barite increased
to a record of over 2.24 million tons in 1980.
Nevada continued to lead all States in
production with nearly 1.92 million tons,
85% of the national total and 23% of the
estimated world output. Missouri, Arkan-
sas, and Georgia were the other principal
barite-producing States in 1980. Imports for
consumption of crude barite continued to
increase, reaching 1.85 million tons and
surpassing the previous record 1.49 million

tons imported in 1979. The principal use for
barite, as a weighting agent in oil- and gas-
well-drilling fluids, accounted for 95% of
U.S. consumption. The phased decontrol of
domestic oil prices coupled with a nearly
100% increase in the world price of oil in
1979 fostered a record level of drilling
activity by the domestic oil- and gas-well-
drilling industry in 1980, which also pushed
barite consumption to an unprecedentedly
high level.

Table 1.—Salient barite and barium-chemical statistics
(Thousand shorttons and thousand dollars)

1976 1977 1978 1979 1980
United States:
Barite:
Primary (sold or used by producers)_ _ _ —____ 1,234 1,494 2,170 2,112 P2,245
Value - $28,689 $30,264 $45,130 $53,581 P$65,958
_____ 41 50 39 109 97
________ $2,871 $3,436 $2,724 $10,861 $13,794
Imports for consumption (crude)— _ — — ———___ 9 95. . ¥ 1,850
Valve - _ _ _ $24,849 $25,787 $40,525 $64,072 $101,956
Crushed and ground (sold or used by producers) 2,204 2,593 2,897 3,223 ,64!
Value . _ _ _ - $93,283 $110,409  T$132,312  '$179,009 $365,632
Barium chemicals (sold or used by producers) — 56 50 40
alue _ _ _ _ - $19,698 $23,151 $24,018 $26,063 $22,441
World: Production_ _ _ _ _ - 5,738 76,465 7,552 1,855 8,326
PPreliminary. "Revised
DOMESTIC PRODUCTION

The term “primary barite” denotes the
first marketable product and includes crude
run-of-mine barite, flotation concentrates,
and other beneficiated material such as
washer, jig, or magnetic separation concen-
trate. Run-of-mine barite sold or used by
producers represented 34% of total produc-
tion in 1980 compared with 67% in 1979;
other beneficiated material was 63% of the
1980 total compared with 29% of the 1979
output; flotation concentrate was 3% of

the 1980 total compared with 4% of the 1979
production.

In 1980, primary barite was produced
from 37 mines in 10 States. Nevada with 16
mining operations and Missouri with 10
were the leading States in the number of
operations and in barite output. Other
States producing barite in descending order
of production in 1980 were Arkansas, Geor-
gia, Montana, California, Alaska, Illinois,
Tennessee, and New Mexico. Some barite
was also produced in Idaho as a byproduct
of lead-zinc mining.
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The leading producers of domestic barite
in 1980 were (in alphabetical order) Baroid
Div., NL Industries, Inc., with mines in
Arkansas, Missouri, and Nevada; Dresser
Minerals Div., Dresser Industries, Inc., with
mines in Missouri and Nevada; IMCO Ser-
vices Div., Halliburton Co., with mines in
Missouri and Nevada; and Milchem, Inc.,
with mines in Missouri and Nevada.

Domestic and/or imported barite was
ground at 49 plants in 12 States during
1980. Texas (10 plants), Louisiana (9 plants),
and Nevada (5 plants) continued to be the
leading producers of ground barite. Other
States with grinding plants in 1980 were
Utah, Missouri, California, Arkansas, Geor-
gia, lllinois, Montana, Oklahoma, and Ten-
nessee.

Considerable expansion in the domestic
barite industry occurred in 1980; produc-
tion, beneficiating, and grinding capacities
all increased. A. W. Arnold Co. began con-
struction of a new grinding plant in Baton
Rouge, La. The two-mill grinding plant was
slated for completion in 1981.

All Minerals Corp. added a new mill to its
Murry, Utah, grinding plant and began
construction on a two-mill grinding facility
in Clinton, Okla. The company also planned
to expand the capacity of its barite benefi-
ciating plant at its East Northumberland
Canyon Mine in Nye County, Nev.

Blast Abrasives, Inc., completed a new
grinding facility at Houma, La. Concentrat-
ed Mud Chemicals, Inc., began production
in ifs new two-mill grinding facility at
Corpus Christi, Tex.

Chromalloy American’s Drilling Fluids
Group increased the capacity of its Houma,
La., and Houston, Tex., grinding plants.
Reportedly, Common Port Corp. brought a
new barite grinding plant onstream in
November at Brownsville, Tex.2

DeSoto Mining Co., a subsidiary of
Galveston-Houston Fluid Services, complet-
ed its twin jigging plants at Richwood, Mo.,
rehabilitated the Kingston jigging plant in
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Washington County, Mo., and began con-
struction of an additional plant on the same
site to double capacity. Galveston-Houston
increased the capacity of its Amelia, La.,
grinding plant by adding a new 66-inch mill.

Dresser Minerals expanded the output of
its Greystone Mine and jigging plant in
Lander County, Nev. Dresser Minerals was
installing new mills at its Battle Mountain,
Nev., Galveston, Tex., and New Orleans,
La., grinding plants.

Eisenman Chemical Co., a subsidiary of
Newpark Resources, Inc., expanded ca-
pacity by adding two mills to its Salt Lake
City, Utah, grinding plant and began con-
structing a new grinding plant at Clinton,
Okla. Newpark completed the merger of
Atlas Mud Co., a retail distributor of drill-
ing fluid products with headquarters in
Oklahoma City. Under the terms of the
merger, Atlas became a wholly owned
Newpark subsidiary.

IMCO placed its new Apex washer plant
in Washington County, Mo., into service
late in the year. IMCO completed construc-
tion of grinding plants at Brownsville, Tex.,
and Houma, La.

Milchem increased production from its
Nevada mining operations and began site
preparations for its new Fancy Hill Mine
and mill near Glenwood, Ark. It was ex-
panding grinding facilities at Battle Moun-
tain, Nev., and New Orleans, La., and
commenced operating new grinding plants
at Clinton, Okla., and Galveston, Tex.

Old Soldier Mining Co. brought its
Stormy Creek, Nev., mine and jigging plant
onstream during the fourth quarter of 1980.
Old Soldier also began construction of a
two-mill grinding plant at Abbeville, La.,
which was scheduled to be in operation in
1981.

Rocky Mt. Refractories, Inc., began ship-
ping ore from its Spanish Mine near Grass
Valley, Calif. Uni Minerals Corp. completed
a two-mill grinding plant at Houston, Tex.,
late in the year.

Table 2.—Baritg sold or used by producers in the United States, by State
(Thousand short tons and thousand dollars)

State 1978 1979 1980
Quantity ~ Value Quantity Value Quantity Value
Missouri__________________________ 121 4,661 89 3,679 117 5,570
Nevada __________________________ 1,838 '30,875 T1,804 135707 1,918 47,800
Other® ___________ _______________ 210 9,594 219 14,195 P210 P12,587
Total® _ _ _ _ _ _ __ _________________ 2,170 745,130 2,112 *53,581 P2,245 P65,958
PPreliminary.  "Revised.

!Includes Alaska, Arkansas, Georgia, Idaho, Illinois, Montana, New Mexico, and Tennessee.
2Datamay not add to totals shown because of independent rounding.
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CONSUMPTION AND USES

Domestic sales of crushed and ground
barite reached an alltime high in 1980. Use
as a weighting agent in oil- and gas-well-
drilling fluids continued to be the dominant
end use, accounting for 95% of total sales
volume in 1979 and 1980. The oil- and gas-
well-drilling industry had a record year by
completing over 60,800 wells and drilling
more than 284 million feet of hole. Total
footage drilled exceeded 10 million feet in
seven States: Texas, 99.6 million feet; Okla-
homa, 42.4 million feet; Louisiana, 31.2
million feet; Kansas, 17.4 million feet; Ohio,
11.6 million feet; New Mexico, 11.2 million
feet; and Wyoming, 10.8 million feet. Gener-
ally, the deeper a hole is drilled, the more
barite is used per foot of drilling; thus, the
total footage drilled has a larger effect than
the number of wells. In the seven States

with the greatest footage drilled in 1980,
Wyoming had the highest average with over
7,650 feet per well and Kansas the lowest
with about 3,400 feet per well. The U.S.
average was 4,675 feet. An average of 23.8
pounds of barite was consumed per foot of
drilling in 1980, compared with 24.9 pounds
per foot in 1979.

The data in table 4 are mainly for ground
barite but include quantities of crushed
barite used by the barium chemical indus-
try and by some glass manufacturers. Other
uses of ground barite include filler in paint,
paper, plastics, and rubber; flux, oxidizer,
and decolorizer in glass manufacture; and
miscellaneous uses. Some crude barite is
used in heavy concrete aggregate for con-
tainment buildings of nuclear powerplants.

Table 3.—Crushed and ground barite sold or used by producers
in the United States, by State

1979 1980
State Number of ('ﬂmntity Value Number of Quantity Value
(thousand (thousand
plants short tons) (thousands) plants short tons) (thousands)
M 993 T$55,886 9 1,293 $120,877
6 139 ,931 6 179 9,054
5 728 20,843 5 610 62,169
9 963 58,936 10 1,106 129,761
5 143 11,465 6 151 13,817
11 256 24,948 13 310 29,954
Total - _ __________ 43 T 23 923 179,009 49 3,649 365,632
TRevised.
Includes Arkansas, California, Georgia, Illinois, Montana, Oklahoma, and T
2Data do not add to total shown b of independent roundi
Table 4.—Crushed and g’rm:md barite sold or used by producers
in the United States, by use!
(Thousand short tons and thousand dollars)
Use? 1978 1979 1980
se Quantity  Value  Quantity Value Quantity  Value
86 5,363 T4 6,124 67 4,472
36 829 w w w
61 10,247 37 6,201 34 7,249
A 3 @ ®) @® ®
Otherfiller _ __ ___ _ _ __ - 38 4,719 27 2,738 24 2,582
Welldrilling - - -~ 2,669 111,030 3,047 163,009 3,462 346,500
Other - e 6 125 37 937 4,829
Total* _ e 2,897 T182,312 r3,223 179,009 3,649 365,632

y proprietary data; included with “Other.”

TRevised. W Withheld to avoid disclosing comp
Includes imported barite.

2Uses reported by producers of ground and crushed barite, except for barium chemicals.
3Withheld to avoid disclosing company proprietary data; included with “Other filler.”
4Data may not add to totals shown b of independent roundi
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Table 5.—Barium chemicals produced and sold or used by producers

in the United States!
1979 1980
P Sold(ox; used by P Sold gaused by
. : TO- ers To- cers

Barium chemical Pl 2 duction _& Pl 2 duction L

ants (short Quantity Value ants (short Quantity Value

tons) (short (thou- tons) (short (thou-
tons) sands) tons) sands)

Barium carbonate _ __ _ _ _ _ 4 31,240 31,450 $12,039 4 30,000 25,000 $10,000
Barium chloride _ __ ____ _ 3 w w w 2 w w w
Barium hydroxide_ _ __ __ _ 3 w w W 1 w W w
Blackash ____________ 2 w w w 2 w w w
Blancfixe_ ___________ 1 w W w 1 w w w
Other ______________ 4 23,750 18,600 14,024 3 23,546 15,045 12,441
Total_____________ T4 54,990 50,050 26,063 5 53,546 40,045 22,441

"Revised. W Withheld to avoid disclosing company proprietary data; included with “Other.”
1Only data reported by barium-chemical plants that 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

Ba"ltie duisﬁ‘.i for Wells drilled (thousands)* Successful Averagedepth  Average barite
Year vﬁh oursl ar:gg ) Dry wells per well per well
short tons) 0il Gas 0 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
1963 __ 907 20.14 4.57 16.76 4147 59.6 4,405 21.87
1964 __ 931 19.91 4.69 17.69 42.29 58.2 4,431 22.01
1965 __ 987 18.07 448  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 13.23 32.25 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
1978 __ 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 __ 2,632 17.76 12.93 16.25 46.93 65.4 4,829 56.08
1979 __ 2,967 19.38 14.68 15.75 49.82 68.4 4,791 59.55
1980 __ 3,385 26.99 15.74 18.09 60.81 70.3 4,675 55.66
"Revised.

Includes exploratory and development wells; excludes service wells, stratigraphic tests, and core test.

Source: U.S. Department of Energy. Energy Information Administration.

PRICES

The total reported value of primary bar- Texas and Louisiana was $104.48. The
ite produced in the United States in 1980 prices listed in table 7 are from trade
was $65.96 million; the average value per publications; they serve as a general guide
ton was $29.38, compared with the 1979 but do not necessarily reflect actual trans-
average value of $25.47 per ton. The aver- actions.
age value per ton of ground barite from
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Table 7.—Barite price quotations

Price per short ton!
Item
1979 1980
Barite:2
Chemical, filler, glass grades, f.o.b. shipping point, carlots:
Handpicked, 95% BaSO4, notover 1% Fe _ __ ___ _______________ $66.00 $72.00
Magnetic or flotation, 96% to 98% BaSO4, not over 0.5% Fe ___ 60.00- 70.00 60.00- 70.00
Water-ground, 95% BaSOj, 325 mesh, 50-pound bags _ - _ - 80.00-133.00 80.00-133.00
Drilling-mud grade: :
Dry ground, 83%-93% BaSOa, 3%-12% Fe, specific gravity 4.20-4.30, f.ob.
shipping point, carlots _ _ _ _ ___________________ 70.00- 90.00 70.00- 90.00
Crude, imported, specific gravity 4.20-4.30, f.0.b. shipping point _ _ _ _____ 19.00- 47.00 30.00- 60.00
Barium chemicals:®
Barium carbonate:
Precipitated, bulk, carlots, freight equalized (per pound) — ___________ .206 .206
Electronics grade, bags _ _ _ _ _ 335.00 335.00
Barium chloride:
Technical crystals, bags, carlots,works _ _ _ _ _ _ . 300.00 300.00
Anhydrous, bags, carlots, samebasis - _________________ - 400.00 400.00
Barium hydrate: Mono, 55-pound bags, carlots, delivered (100 pounds)_ — _ _ — — - 39.50 39.50
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
und) — — e 24- 25 .53- 1.06
Barium sulfide (black ash), drums, carlots, works__ _ _ 115.00-150.00 150.00

1Unless otherwise noted.

2Engineering and Mining Journal. V. 180, No. 12, December 1979, p. 23, and v. 181, No. 12, December 1980, p. 23.
3Chemical Marketing Reporter. V. 216, No. 27, Dec. 31,1979, p. 27, and v. 218, No. 26, Dec. 29, 1980, p. 27.

FOREIGN TRADE

During 1980, a total of 96,800 tons of
“patural barium sulfate” was exported.
U.S. export tables do not indicate what type
or form of barite was exported; however,
based on the reported value of each ship-
ment, it was estimated that 80% of barite
exports was ground drilling mud grade,
15% was crude barite, and 5% was chemi-
cal, filler, or glass grade. Mexico and Cana-
da continued as the leading importers of
barite from the United States, accounting
for 84.5% of total exports. Barite was ex-
ported to 38 nations worldwide in 1980.

U.S. imports of crude barite continued at
a record pace, reaching 1.85 million tons,
361,000 tons greater than in 1979, the previ-
ous record year. The average value of im-
ports of crude barite was $55.11 per ton
(c.i.f.). In 1979, the average value was $43.02

per ton (c.if.). The principal source coun-
tries and average values per ton in 1980
were mainland China, $62.16; Peru, $44.21;
Morocco, $59.93; Chile, $54.32; India, $54.79;
Thailand, $65.68; and Mexico, $43.36.

Most of the imported crude barite was
drilling mud grade, and nearly 97% of the
1980 imports entered the United States
through customs districts along the gulf
coast. This reflects the concentration of
domestic grinding plants along the gulf and
the nearness to the largest U.S. drilling
mud market. The import distribution by
district in 1980 (1979 in parentheses) was
New Orleans, La., 55% (50%); Galveston,
Tex., 15% (17%); Laredo, Tex. (Port of
Brownsville, Tex.), 12.6% (13%); Houston,
Tex., 11.9% (12%); and Port Arthur, Tex.
(Port of Lake Charles, La.), 2.4% (3.6%).

Table 8.—U.S. exports of natural barium sulfate and carbonate

1978 1979 1980

Country Quantity Value Quantity Value Quantity Value

(short” (thou-  (short™ (thou- (short  (thou-
tons) sands) tons) sands) tons) sands)

Angola_ _ _ _ e _ _ 256 $58 431 $50
Argentina _ _ _ _ __ 155 $37 60 27 312 141
Australia _ _ _ _ _ . —- . - 3 2
Austria_ _ _ _ o e - -— —— . 211 17
Bangladesh _ _ _ _ __ - _- 25 5 . .
Barbados_ - _ _ _ - _ - 451 59 310 40
Brazil_ _ _ _ e 1,125 55 64 5 1,059 139
Canada_ _ _ _ e 19,790 1,180 38,348 2,488 31,473 5,715

See footnotes at end of table.
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Table 8.—U.S. exports of natural barium sulfate and carbonate —Continued

Country

1978

1979

1980

Quantity Value Quantity Value

Quantity Value

(short  (thou-  (short  (thou- (short (thou-
tons) sands) tons) sands) tons) sands)
Chile______________ 17 $2 1,538 $152 2,550 $276
Colombia 804 92 __ __ 5 2
CostaRica _ 3 1 - - 2 1
Dominican Repul __ . __ - 61 26
pto 3,163 198 47 - -
France __ ___ 242 44 14 13 . -
Gabon _____ 115 9 - . —— __
Guatemala _ _ _ 528 47 4,084 438 4,480 459
Haiti_____________ . —— 50 2 . -
Indonesia _ __________ 121 - _ 3 4
Italy - _________________ 171 23 __ - - _
Japan ____________ZTTTTTTT 155 47 20 5 - -z
Korea, Republicof _ _ __ _________ 4 8 __ __ __ _
Mexico _ __________________ 1,694 181 62,181 17,426 50,313 6,030
NewZealand - ___________________ 1 3 - - - -
Nicaragua_ - ___________________ 224 20 —— _ . -
Philippines _ _ _________ 303 46 45 4 __ .
Seychelles - _ ___ _______ . - 700 100 250 42
South Africa, Republic of _ _ _ 14 1 - -
Suriname ______________________________ 1,062 111 - - — _-
Switzerland ___ __________________________ 15 1 - - - .
Trinidad and Tobago _ - _ _ _ __ ___ _____________ 4,411 357 ) 1 __ __
United Kingdom _ _ _ 198 12 824 41 159 64
Venezuela_ _ ___ _ 4,002 195 117 28 3,142 397
Yugoslavia _____ 41 4 - — __ _—
Zaire _ __ _______ —— __ - . 1,518 241
Other_ _ _ _ _ _ _ _ __ __ _ o __ 47 31 . - 536 150
Total® __ _ ____ _ _ _ ___________________ 38,694 2,724 108,841 10,861 96,819 13,794
Less than 1/2 unit.
2Data may not add to totals shown b of independent di
Table 9.—U.S. imports for consumption of barite, by country
1978 1979 1980
Country Quantity Value?! Quantity Value! Quantity Value!
(short (thou- (short (thou- (short (thou-
tons) sands) tons) sands) tons) sands)
Crude barite:
Australia_ _ _____________ - - . —— 49,629 $2,479
Brazil . ________________ —_ _ 5,412 $242 __ -
Canada _ _ ______________ 36,449 $1,075 2,185 69 111 4
ggle _________________ 195,377 8,267 142,466 6,826 174,285 9,468
na:
Mainland __ ___________ 50,009 2,034 233,569 12,322 525,055 32,636
Taiwan__ _____________ __ - X 10! —_ -
France _ _ ___ ___________ 6,441 341 __ __ 413 36
Germany, Federal Republic of _ _ __ - 1 1 —_ -
€ o o _ 13,228 711 __ __ 31,748 2,451
Guatemala_ _ ____________ 1, 69 2,580 127 ,438 51
India _________________ 13,227 552 204,753 9,800 145,060 7,948
Ireland - _______________ 217,754 5,561 170,444 5,272 82,823 2,603
Mexico - _______________ 111,803 2,338 134,569 4,269 129,788 5,627
Morocco — __ . _________ 129,938 4,994 133,346 7,256 204,928 12,282
Pera _________________ 383,264 10,252 8,452 11,794 326,908 14,453
Spain _________________ __ __ 1,719 158 __ __
Thailand - _ _ ____________ 95,164 2,763 117,932 5,828 130,427 8,567
Tunisia_ _______________ 11,023 492 - . . -
Turkey _ __ ___ __________ 7,617 326 _ - - -
United Kingdom __________ 18,204 760 - __ - -
Total . ______________ 1,290,973 40,525 1,489,285 64,072 21,850,334 2101,956
Ground barite:
Belgium-Luxembourg _ _ _ _ _ __ 16 5 6 2 17 8
Canada________________ 5,448 660 990 96 397 164
China, mainland __________ _ - 21 4 118 20

See footnotes at end of table.
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Table 9.—U.S. imports for consumption of barite, by country —Continued
1978 1979 1980
Country Quantity Value! Quantity Value! Quantity Value!
(short (thou- (short (thou- (short (thou-
tons) sands) tons) sands) tons) sands)
Ground barite —Continued
Germany, Federal Republic of _ _ 2 $3 24 $8 35 $12
ndia __ - ____________ __ — 11,024 803 _— .
Mexico _ _ . _________ 383 17 4,688 277 3,224 228
Morocco —_ _ _ ___________ 3,417 220 _ __ - .
Singapore _ _ ____________ 11,813 782 8,820 1,016 . .
pain __ _ _ _____________ - _ __ __ 40 13
United Kingdom __________ - — 8 —— .
Venezuela _ _ __ __________ __ __ 62 6 __ __
Total _ ___ ____________ 21,079 1,687 325,643 32,215 3,831 445
1C.if. value.
2Includes 47,721 tons valued at $3,351,000 from Taiwan not believed to have originated in Taiwan.
3Excludes 4,292 tons valued at $12,000 from Japan believed to be improperly categorized.
Table 10.—U.S. imports for consumption of barium chemicals
Blanc fixe . .
: ot Barium Barium
Lithopone (precipitated . 7
barium sulfate) chloride hydroxide
Y
o Quan yaye QU vae P vame Y value
by, thow (39 Ghouw (g (how gy (thouw
tons) sands) tons) sands) tons) sands) tons) sands)
1976 _ 69 $25 7,971 $2,643 3,425 $690 2,422 $1,090
65 21 8,729 3,069 5,384 1,170 2,448 ,
142 58 9,424 4,160 5,287 1,173 3,138 1,539
1,535 662 9,352 4,152 6,839 1,398 3,912 2,009
1,310 599 1,752 4,460 4,216 980 2,917 1,694
. : 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 1,540 783
1980 __________ 1,143 243 6,876 2,050 883 597

Table 11.—U.S. imports for consumption of crude, unground, and crushed or ground

witherite
Crude, unground Crushed or ground
Year Quantity Value Quantity Value
(short tons) (thousands) (short tons) (thousands)

6 $5 218 $56
- - 518 103
. - 1,809 387
5 1 436 105
22,145 713 62 23
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Table 12.—Barite: World production, by country*

(Thousand short tons)
Country? 1976 1977 1978 1979° 1980°

North America:
Canada ________________________ 111 129 97 T4 95
Guatemala __.______________ - __ €1 1 4 5
Mexico_ _ _______________________ 298 298 255 167 365
United States® ____________________ 1,234 1,494 2,170 2,112 P2,245

South America:
Amgentina_______________________ 45 34 36 61 464
Bolivia® ________________________ 1 2 3 2 10
Brazil _________________________ 35 55 118 119 120
Chile__________________________ . 23 72 201 250 225
Colombia _______________________ 3 4 4 4 4
Peru - ________ _________________ 365 479 399 481 500

Europe:
Austria ________________________ 6) ©) 6 ©) )
Czechoslovakia__ __ ________________ T e65 reno re70 75 467
rence _ _ _ _ _ __ __ ________________ 165 243 248 259 250
German Democratic Republic® ____ ______ 34 34 39 40 40
Germany, Federal Republicof_ _ __ _______ 289 293 186 178 165
Greece” ________________ 48 43 49 53 53
Ireland________________ 356 411 385 362 365
Italy . ________________ 197 150 261 237 240
Poland _ _ 89 98 100 106 100
Portugal _ () 1 1 1 1
Romania _______________________ €94 €94 96 97 97
Spain__________________________ €102 92 79 82 80
USSR® _______________________ 440 500 525 550 550
United Kingdom _ _ _ ____ ____________ 55 55 60 50 55
Yugoslavia ______________________ 62 58 .47 51 47
Africa:

Algeria ________________________ 83 53 81 99 100
Egypt n 1 2 3
%) © © ©) ©
142 165 195 316 350
26 18 18 18 430
© © © © ©
6 6 14 3 -
17 18 39 44 46
China, mainland® ___ _______________ 330 385 440 550 750
India__________________________ 259 365 428 427 4381
Iran ____________ 254 204 320 €200 165
Japan ___________ 59 T64 78 61 55
Korea, North® 130 130 120 120 120
Korea, Republic of 3 2 1 4®)
Malaysia _______________________ 7 12 6 2 I
Pakistan_ _______________________ 10 20 21 38 42
Philippines - __ __ ___ ______________ 4 6 6 T T
Thailand _______________________ 167 r181 303 417 4336
Turkey_ . _____________________ 110 158 35 120 165
Oceania: Australia ___________________ 16 13 12 12 430
Total _____________ 5,738 6,465 7,552 7,855 8,326

®Estimated.  PPreliminary. Revised.

Table includes data available through June 11, 1981.

2In addition to the countries listed, Bulgaria also produces barite, but available information is inadequate to make
reliable estimates of output levels.

3Sold or used by producers.

“Reported figure.

“Series represents exports only; Bolivia also produces barite for domestic consumption, but available data are not
adequate for formulation of estimates or levels of production to meet internal needs.

®Less than 1/2 unit.

7Barite concentrates.

8Year beginning March 21 of that stated.

WORLD REVIEW

Estimated world production of barite in- foundland, ASARCO Incorporated and
creased 6% to over 8.3 million tons in 1980. Price Co. began constructing a barite recov-
The U.S. output was 27% of the world total.  ery section in the Buchans lead-zinc-copper

Canada.—Canadian barite output in- flotation mill.® In the Yukon Territory, St.
creased in 1980, reversing the downward Joe Minerals Corp. was to conduct a dia-
trend of the past several years. In New- mond drilling program on the Mel lead-zinc-
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barite property 55 miles northeast of Wat-
son Lake. Previous drilling had indicated a
resource of nearly 4 million tons of material
containing 1.93% lead, 5.20% zinc, and
61.4% barite.

China, Mainland.—Exports to the United
States in 1980 were over 525,000 tons or
28% of the total imported. Barite was pro-
duced in four Provinces; the Hobei Provin-
cial Government reported barite reserves of
20 million tons in seven counties.*

France.—Kali-Chemie GmbH of the
Federal Republic of Germany reportedly
purchased a majority shareholding in Bary-
tine de Chaillac, France’s largest barite
producer. Kali-Chemie is the largest con-
sumer of chemical-grade barite in the Fed-
eral Republic of Germany.’ France exported
93,822 metric tons of barite to the Federal
Republic of Germany in 1979.¢

Mexico.—The Fedeicomiso No Metalicos
Mexicanos installed a new barite operation
at Mazatan in Sonora about 65 miles east of
Hermasillo. Barita de Sonora S.A. de CV,
the operating company, began production at
500 tons of ore per day, which will be
increased in stages to the design capacity of
1,000 tons per day and will make the firm
the largest barite producer in Mexico.” The
basis of the operation is 3.32 million tons of
ore with a barite content that ranges be-
tween 73% and 95% BaSO,. The barite is
found in layers varying in thickness from
less than 2 inches to nearly 50 feet that are
interbedded with Devonian shales, mud-
stones, and chert. Mexico’s other barite
producers had the capacity to produce about
300,000 tons per year of drilling-mud-grade
product in 1980.

India.—The Ministry of Commerce and
Civil Supplies revised the Nation’s export
policy for barite effective May 17, 1980. The
new policy again allowed private mine own-
ers to negotiate export contracts and not be
restricted to selling through the nation-
al Minerals and Metals Trading Corp.
(MMTC). The minimum floor price was
revised upward from $37 to $44 per metric
ton for crude barite with a minimum 4.2
specific gravity and from $57 to $60 per
metric ton for ground barite with a mini-
mum 4.2 specific gravity. Mine owners were
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restricted to exporting 20% of crude barite
to nations in the Persian Gulf. Government-
to-Government contracts continued to be
handled by MMTC.¢

Thailand.—Chromalloy American’s Drill-
ing Fluids Group developed a new barite
mine at Hua Fai. Planned output was
100,000 tons per year with deliveries ex-
pected to begin in mid-1981.°

On July 9, 1980, the Thai Ministry of
Industry announced an increase in the roy-
alty rate for five minerals which included
barite. The royalty rate for barite was
increased from 0.5% to 7%. Mining compa-
nies protested that the new rates would
have an adverse effect on Thailand’s ability
to compete in the world market for these
minerals.!®

United Kingdom.—In Derbyshire, S.P.O.
Minerals Ltd. planned to have a new barite-
fluorite-galena milling plant “fully opera-
tional” by April 1981. The first ore was put
through the first-stage heavy media circuit
on December 3, 1980; the grinding and
flotation circuit was expected to be operat-
ing by yearend. The company planned to
market drilling- and filler-grade barite,
metallurgical-grade fluorspar, and galena
concentrates.!!

Yugoslavia.—Reportedly, Yugoslavia
planned to begin construction on a new
barite mine and processing plant between
Bobija and Tisovik in Serbia during 1980.
The designed capacity was reported as
150,000 metric tons per year of ore to yield
55,000 metric tons of barite concentrate.!?

1Physical scientist, Section of Nonmetallic Minerals.

2Mitchell, A. W. Barite. Min. Eng., v. 33, No. 5, May
1981, pp. 567-568.

3Work cited in footnote 2.

‘Wang, K. P. China. 1980 Mining Annual Review.
Mining Magazine (London), 1980, p. 452.

5Industrial Minerals. No. 158, November 1980, p. 10.

SAnnales Des Mines. C 1-Barytine. (Barite). September-
October 1980, p. 93.

7Industrial Minerals. No. 153, June 1980, p. 29.

8U.S. Embassy, New Delhi, India. State Department
Telegram 7740, May 22, 1980.

9Castelli, A. V. Barite, U.S. Production Sets Record of
2,600,000 S.T. Eng. and Min. J., v. 182, No. 3, March 1981,
pp. 103-104.

10U.S. Embassy, Bangkok, Thailand. State Department
Airgram A-37, Apr. 20, 1980, p. 2.

"ndustrial Minerals. SPO Speeds Ahead. No. 160,
January 1981, pp. 14-15.

12Mining Journal (London). New Barite Mine in Serbia.
V. 294, No. 7552, May 16, 1980, p. 405.






Bauxite and Alumina

By Luke H. Baumgardner® and Ruth A. Hough?

World bauxite production in 1980 increas-
ed less than 3% over that of 1979. Austral-

ian production was virtually unchanged,

while Jamaica and Guinea achieved modest
gains over that of the preceding year. These
three countries produced nearly 60% of the
world’s bauxite. Brazil, Indonesia, and Ma-
laysia reported significant increases in
bauxite production over that of the previous
year in contrast to substantially lower
bauxite output for France, India, and the
United States. Both U.S. and world alumina
production increased in 1980. Large gains
by Brazil, Canada, Guyana, Jamaica, and
Japan were offset partially by lower overall
alumina production by the 19 other produc-
ing countries.

Most of the crude and dried bauxite
imported into the United States in 1980
came from Jamaica, Guinea, and Suriname.
Australia, Jamaica, and Suriname supplied

nearly all of the alumina imported in 1980.

Legislation and Government Pro-
grams.—Stocks of bauxite in the national
stockpile, which was maintained by the
General Services Administration, did not
change in 1980. Metal-grade bauxite, includ-
ing Suriname- and Jamaica-type ore, to-
taled 144 million metric tons,® while
approximately 177,000 tons of calcined
refractory-grade bauxite remained in the
stockpile at the end of 1980. Stockpile goals
included 27.5 million metric tons of metal-
grade bauxite, 1.4 million metric tons of
calcined refractory-grade bauxite, and 1.0
million metric tons of calcined abrasive-
grade bauxite. There were no stocks or
inventory goals for alumina.

Import duties on bauxite and alumina
were suspended in 1971 and have not been
reinstated.

Table 1.—Salient bauxite statistics
(Thousand metric tons and thousand dollars)

1976 1977 1978 1979 1980
United States:
Production: Crude ore (dry equivalent) _ ___ _ 1,989 2,013 1,669 1,821 1,559
Valve _ _ __ _ $26,645 $27,555 $23,185 $24,875 $22,353
Exports (as shipped).. _ _ _ _ ____________ 15 26 13 15 21
Imports for consumption® _____________ 12,749 12,989 13,847 13,780 14,087
Consumption (dry equivalent) - _ __ _______ 14,039 14,528 14,738 15,697 15,962
World: Production_ _ _ _ __ ______________ 7,417 82,068 79,851 87,676 89,933
TRevised.
!Exclud Icined bauxite. Includes bauxite imported into the Virgin Islands.

DOMESTIC PRODUCTION

Seven companies mined bauxite in three
States in 1980. In Arkansas, The Aluminum
Co. of America (Alcoa), American Cyanamid
Co., and Reynolds Metals Co. operated sur-

face mines in Saline County. Reynolds also
produced bauxite from a surface mine in
Pulaski County. Most of the Arkansas baux-
ite was consumed by local Alcoa and Rey-
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nolds refineries to produce alumina. Ameri-
can Cyanamid produced calcined bauxite at
its Benton plant, and Porocel Corp. (a sub-
sidiary of Engelhard Corp.) produced acti-
vated bauxite from purchased ore at its
Berger plant located near Little Rock, Ark.
Bauxite was mined in the Eufaula mining
district of Alabama by A. P. Green Refracto-
ries Co., Harbison-Walker Refractories Co.
(Dresser Industries, Inc.,) and Mullite Co. of
America (Combustion Engineering Inc.) in
Barbour County. In Henry County, within
the same mining district, Harbison-Walker
and Didier Taylor Refractories Corp. oper-
ated bauxite mines. In 1980 only the Mullite
Co. mined bauxite in Georgia, with oper-
ations near Andersonville, Sumter Coun-

Table 2.—Mine production of bauxite an
plants to consumers
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ty. All bauxite produced from Alabama and
Georgia mines was dried or calcined for
special nonalumina usage by the chemical
and refractory industries.

Nine domestic Bayer process refineries,
including the St. Croix, U.S. Virgin Islands,
plant, produced 6.8 million metric tons
(calcined equivalent weight) of alumina,
including calcined alumina, commercial
alumina trihydrate, and tabular, activated,
and other alumina, but excluding alumi-
nates.

Primary aluminum plants received an
estimated 6 million tons of calcined alumi-
na in 1980. The balance of alumina ship-
ments went to the chemical, abrasives, ce-
ramics, and refractories industries.

d shipments from mines and processing
in the United States

(Thousand metric tons and thousand dollars)
Mine production Shipments from mines and X
Pprc g plants to cc S
State and year 5 v S
ry 2 ry

Crude equivalent Value shipped equivalent Value?

1978:
Alabama and Georgia _ ________ 288 223 2,083 133 180 8,007
Arkansas __ _______________ 1,778 1,446 21,103 1,734 1,483 24,230
Total® ________________ 2,066 1,669 23,185 1,866 1,663 32,237

1979:
Alabama and Georgia _ ________ 501 391 4,320 222 286 14,821
Arkansas __ _______________ 1,685 1,430 20,555 1,695 1,442 24,600
Total _________________ 2,186 1,821 24,875 1,917 1,728 39,421

1980:
Alabama and Georgia _ - 336 260 3,101 172 236 12,442
Arkansas _ __ __ ___ _________ 1,533 1,299 19,252 1,499 1,309 23,388
Total® ________________ 1,869 1,559 22,353 1,671 1,545 35,830

!May exclude some bauxite mixed in clay products.
2Computed from values assi;

3Data may not add to totals shown b of

igned by producers and from estimates of the Bureau of Mines.
P dent roundi

Table 3.—Recovery

of dried, calcined,

and activated bauxite in the

United States
(Thousand metric tons)
Total processed
Crude bauxite recovered!
Year ore

treated As Dry
recovered equivalent
466 235 336
355 179 217

'Dried, calcined, and activated bauxite. May exclude

some bauxite mixed in clay pri

oducts.



BAUXITE AND ALUMINA

Table 4.—Percent of domestic bauxite
shipments, by silica content

SiOz (percent) 1976 1977 1978 1979 1980

Lessthan8_ _ _ 6 2 2 1 —_
From8to15 __ 50 54 55 55 62
More than 15_ _ 44 44 43 44 38

Table 5.—Production and shipments of alumina in the United States

(Thousand metric tons)
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Total?

Calcined Other

Year alumina alumina? Asproduced  Calcined
or shipped®  equivalent

5,400 600 6,000 5,800
5,580 660 6,230 6,030
5,550 580 6,130 ,960
5,950 700 6,650 6,450
6,310 720 7,030 6,810
5,400 600 6,000 5,800
5,510 660 6,160 5,960
5,620 580 6,200 6,020
5,970 710 6,680 6,480
6,160 720 6,880 6,660
®Estimated.
1Data may not add to totals shown b of independent r di
2Trihydrate, activated, tabular, and other aluminas. Excludes calcium and sodium aluminates.
3Includes only the end product if one type of alumina was produced and used to make another type of alumina.
Table 6.—Capacities of domestic alumina plants,' December 31
(Thousand metric tons per year)
Company and plant 1979 1980
Aluminum Co. of America:
Bauxite, Ark _ _ _ _ 325 325
Mobile, Ala_ _ _ _ _ _ e 800 800
Point Comfort, TeX _ _ _ _ _ 1,325 1,325
otal _ _ o o 2,450 2,450
Martin Marietta Aluminum, Inc.: St.Croix, V.I_ _ _ _ ___ __ _ __ ____ 508 508
Kaiser Aluminum & Chemical Corp.:
Baton Rouge, La_ 930 930
Gramercy, La 726 726
Total _ o o o o o 1,656 1,656
Ormet Corp.: Burnside, La _ _ _ _ __ 544 544
Reynolds Metals Co.:
Hurricane Creek, Ark _ _ _ _ 650 650
Corpus Christi, Tex _ — _ _ e o 1,400 1,400
Total  — o 2,050 2,050
Grand total _ _ _ _ _ _ e 7,208 7,208

ICapacity may vary depending upon the bauxite used.
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CONSUMPTION AND USES

Most of the bauxite consumed in 1980 was
refined to various forms of alumina. Baux-
ite consumption compared with alumina
production during the year indicated that
2.2 metric tons of bauxite (dry basis) was
consumed for each metric 