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andalusite. A total of 2,208 tons of kya-
nite and andalusite was produced in 1963.

Rhodesla, Southern.—Qutput of kyanite
group minerals in the first 9 months of
1965 consisted of 456 tons of kyanite and
72 tons of topaz.

South Africa, Republic of.—Production
of kyanite group minerals in the first 9
months of 1965 was comprised of 17,278
tons of andalusite and 34,615 tons of silli-

manite, Exports of the two minerals dur-
ing the period totaled 41,853 tons, and
6,720 tons was sold to South African firms.?
Output of andalusite by the major pro-
ducer, Zeerust Andalusite (Pty.), Ltd., was
increased from . 500 tons per month to
1,000 tons per month beginning in Febru-
ary, 1965. A ncw hcavy-media separation
plant was installéd about 12 miles from the
open cast workings in western Transvaal,

TECHNOLOGY

A comprehensive report on the kyanite
group minerals and synthetic mullite was
published. The report contains descrip-
tions of the minerals, refractory quality
and specifications, information on deposits
throughout the world including reserves
where available, mining and processing
methods, world trade, prices, and uses, Syn-
thetic mullite production is also covered.
The bibliography is extensive and is broken
down into major subject headings.4

The results of recent laboratory research
at the Atomic Energy Establishment, Trom-
bay, Bombay, India, indicated that silli-
manite and other industrial minerals could
be recovered by selective flotation from
Manavalakurichi beach sands in Madras
State which are presently processed for
recovery of ilmenite and monazite, Other
valuable minerals are rutile and zircon.®

New data were published to support re-
cent research reports which indicated that
previously accepted values for free cnergy

of formation of andalusite, kyanite, and
sillimanite were considerably in error.®

Patents were issued on use of kyanite in
railroad brake shoes,” and in improved
high temperature lightweight refractories
having discrete, uniform cells.8

3 Republic of South Africa Department of
Mines. Quarterly Inf. Cir. Minerals, July to
September 1965, pp. 36-41.

¢ Varley, E. R. :Sillimanite. Overseas Geol.
Surveys, Miner. Res. Div., H. M. Sta. Off.,
1966, 166 pp.

5 Madhaven, T. R., V. M. Karve, and J. Y.
Somnay.  Selective Flotation of DBeach Sand
Sillimanite, Zircon and Rutile, Min. Mag.
{London), v. 113, No. 8, September 1985, pp.
202-208, 205, 207, -

7 Waldbaum, David R. Thermodynamic Proper-
ties of Mullite, Andalusite, Kyanite and Silli-
manite. Am, Mineralogist, v. 60, Nos. 1 and 2,
January-February 1965, pp. 186-196.

7 Spokes, R. E,, and E. C. Keller (assigned to
American Brake Shoe Co., New York). Friction
Composition of s Rubber, Cashew Nut Shell
Resin and Lead Sulfite. U.S. Pat. 3,168,487,
Feb. 2, 1965,

¢ Dreyling, L. J., and A. P, Dreyling (assigned
to Quigley Co., Inc., New York). Method for
Producing Lightweight High Temperature Re-
fractory Products. U.S. Pat. 8,213,166, Oct. 19,
1965. '
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Industrial requirements for lead in 1965
cstablished a domestic record and, despite
the marketing of Government stockpile
lead, increased sccondary production, and
incrcased metal imports, the stock of
refined soft lead at producers and con-
sumers declined during the year. Mine pro-
duction of recoverable lead increased pri-
marily as a result of expanded Missouri
facilitics, but output at primary refincrics
declined as imports of bullion decreased
and orc imports remained essentially the

. same, cven though ore import quotas were
tcrminated in October. The world produc- .

tion of primary metal, excluding the East
European and " Far Eastern Communist
areas, increased about 7 percent in mine
production and over 3 percent in refined
metal production. The increase in con-
sumption was indicated to be about 1.5
percent, and producer stocks incrcased dur-
ing the year by some 13,000 tons. The
price of lead in the domestic market was
stable during the year at 16 cents per
pound while the London Mctal Exchange
price (US. cquivalent) ranged from a
high of 199 cents per pound to a low of
11.9 cents and closed the year at 13.9 cents,
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market price of thesc mectals is less than
145 cents per pound, to January 1, 1970.
The qualifications of a “small domestic
producer” were redefined to cxpand cover-
age and new maximum limitations were cs-
tablished on amount of payments and
quantitics of Icad and zinc which are al-
lowable for any onc producer in a calendar
year. Revised regulations were being pre-
pared by General Scrvices Administration,
the authorized government agent.

During the ycar 1965, the quoted price
of lead and zinc remained at levels exceed-
ing the 14.5 cents per pound under which
payments are authorized and no paymcnts
were made on 1965 production. Under the
amendments of Public Law 87-374, effec-
tive through 1965, a total of 76 applica-
tions had Leen received of which 59 were
certified as eligible. The cumulative stabili-
zation payments made on Icad and zinc
production for the period 1962-65 were
$2,135,100.

The disposal of 200,000 tons of lead in
the Government stockpile was authorized
under Public Law 89-9, enacted in March
1965, of which 50,000 tons was dcsignated

for dircct Government usc and 150,000 tons
for domestic industry use. The first offer-
ing of 60,000 tons under this authorization
was made by Genceral Scrvices Administra-
tion in April, and disposal of 19,565 tons
was made to domcstic producers of pri-
mary and secondary lead, importers of
lcad, and domcstic consumers. In October
General Services Administration announced
the remaining 40,000 tons would he offered
for sale on an on-the-shelf basis with offers
to purchase accepted during the third weck
of cach calendar month. Sales during the
fourth quarter on this basis amounted to
16,904 tons, essentially all to domestic pri-
mary producers of Icad. Of the 50,000 tons
available for dircct government usc, 1,184
tons was used by government agencies,
Government holdings of lead in the var-
ious stockpiles at the end of the year
amounted to 1,284,636 tons, of which 10
tons was nonstockpile grade. Average ac-
quisition cost of the lead remaining in the
stockpile was 14.4 cents per pound.

The International Lead and Zinc Study
Group held its ninth session in Tokyo, Ja-.
pan, from November 1 through November

Table 1,—Salient lead statistics

1956-60
(average) 1961 1962 1963 1964 1966
United States:
Prodsctlon t bl
omestic ores, recoverable
lead content___short tons__ 292,135 261,921 236,856 253,369 286,010 301,147
Value —eoooo thousands.__ 377,318 $63,066 $43,602 $64,727 $74,36 $93,059
Pllmnry Iend (refined) :
From domestic ores and
base bullion
short tons.. 284,023 288,078 246,646 230,660 204,264 306,007
From l[;"ﬁ:“n ores and
base bullion
short tons__ 169,850 161,487 130,418 155,072 165,175 113,242
Antimonial lead (primary
leand conlelhl:i_-u?llor; tons._ 12,052 24,066 27,388 9,256 8,607 6,612
S dar en (lead con-
econ _’.’, ....... short tons.. 463,812 452,792 444,202 493,471 541,582 675,819
Ex ortl l lead materials, ex-
I rdlnzolcrnp ..-.-short tons_._ 3,909 © 6,670 5,006 1,002 10,184 7,811
mports, general: R
Lead in ores and matte._do__ 176,211 147,186 138,631 147,742 123,257 122,661
Lead in ba?e bullion_._do____ 189 422 4,599 6,437 4,838 566
Lead 1§ gs, bars. and old
B P o Nort tons.. 205,456 261,794 260,522  235.902 212,808 224,042
Stocks December 31 (lead con-
tenAt): . 4
t primary smelters and re-
ﬂg:r es ! ______ short ton:_.. 179,294 262,102 196,661 120.836 84,398 83,443
t piants___do. 119,994 99,140 93,496 119,930 113,444 109,196
Consumption of metal, primary . .
and u:’condury ----- short tons.. 1,089,308 1,027,216 1,109,636 1,163,368 1,202,138 1,241,482
Price: New York, common lead,
average, cents per pound._____ 13.39 10.87 9.63 11.14 13.62 16.00
Worll;i:od
roduction:
Al 2,582,000 2,640,000 2,7665,000. 2,820 000 2,835,000 2,975,000
2,474,000 2,645,000 2,630,000 2715 2,826,000 2,905,000
10.72 8.03 7.06 7.93 12.59 14.37

LEAL

5, and delegates representing cach of the
25 member countries were in attendance.
T'he scssion was preceded by mectings of
the various committecs designated to re-
vicw statistics and other speccial projects.
The group noted that world production of
ore and mctal had Incrcased at a slightly
higher rate than consumption to offsct the
1964 shortfall, and supply and demand in
1965 were approximately in  balance.
Further rises in production of orc and
metal in 1966 were expected to adequately
mect the steadily rising demand and 1966
would show a continuing rcasonable sup-
ply-demand  halance. Discussions at  the
mcetings centered on improvement of sta-
listics concerning pro(lucuon consumption,
and international trade in lead and on
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The domestic output of 301,100 tons of
rccoverable lead was about 15,000 tons
above the 1964 total. The substantial in-
crease in production of the Missouri mines
and increases reported for nine of the
other lecad-producing States more than
oftset a major decrease in Idaho and Utah
and small decreascs reported in five other
States. Missouri contributed 44 percent of
the domestic output; Idaho, 22 percent;
Utah, 13 pereent; and Colorado, 7 percent.
Output of these four States represented 86
percent of the total domestic output.

Table 2.—Mine production of recoverable

(Short tor
State 1956-60
) (average)
Arizona : ‘
é\rh}lnsﬂs 10,966 i
alifornia T
Colorado 1%-1’5% ‘
Idaho ___ 58,078 7]
Illinois - 2,796 é
Kansas 2,891 )
Kentucky 424
Missouri 116,073 98
Montana 10,685 2
Nevada _. 8,771 ]
New Mexico 3,056 .
New York 1,022
North Caroling e oo ___ 89
Oklahoma
Utah __
Virginia
Waahmuton
Other Suﬂ,es
Total 292,186 261

232-748 O-67—37



¥ Withheld to avoid disclosing individuali company confidential data.

and zinc recovered

from other ores (copper, gold, silver, etc.) and from smelter slags, mill tailings, and miscellaneous

Combined with “‘other sources™ to avoid disclosing individual company confidential data.
Combined with lead-zinc ore to avoid disclosing individual company confidential data.

cleanups.
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Table 3.—Ore, old tailings, etc., yielding lead and zinc in the United States in 1965
. (Short tons)
. Copper-lead, copper-
Lead ore Zinc ore Lead-zine ore zine, and copper- All other sources?! Total
lead-zinc ores
Gross . Gross - Gross . Grosa . Gross : Gross .
weight Lead Zinc weight Lead. Zinc weight Lead Zine weight Lead Zine weight Lead. Zine Weight Lead Zinc
1,408 55 4 2,763 56 498 336,557 5,732 15,433 85,172 11 4,699 13.990.426 §9 1,123 14,416,321 5,913 21757
8,881 1,706 192 oo e ceeee 523 101 0 2,825 3 3 12,229 1,810 225
5,534 256 46 260,860 3,151 24,682 346,668 10,140 13,505 76 126 1,005,201 22,495 53,870
221,412 21,016 1,686 96,112 978 2,507 740,111 38,630 640,129 5,982 4,781 1,697,764 66,606 58,034
——— (2 (%) ) (%) ) 2681,130 3,005 218,314 681.130 3,005 18,314
aee— 268,789 1,289 5,869 46,979 355 639 e cece mcein mmmmmaemm mmmem cmeeme 310,768 1,644 6,508
——— 42,000 ... 4,603 153,898 756 1,051 195,898 756 5,654
5,279,420 133.521 4,312 e oo emmmmmmee —meam mmmmam 5,279,420 133,521 4.312
20,4 0 290 1,006,871 4,617 25,938 1,123 69 63 111,946 1,195 7,495 1,140,405 6,981 33,786
14 5 1,489 26 395 166,721 1,666 3,115 ,567 393 328 222,204 2,277 3,858
..... 38,297 e mmm m——— 223,928 ....._ 38,297
726 29,868 59,436 2,289 6,576 732 26 14 464,019 3,387 36,460
w_ York JRORIUR F-1: B £ J—— 15,915 - 629.168 601 53,965 mmmmmmm mmmme mmmmee 788.961 601 69,880
lahoma —-ew 418,247 1,643 9,938 175.616 1,160 2,743 5
ansylvania — e —- . g
a mew 4,007,082 _____ 111,637 1.5 o >
1. S, 11,280 1,619 42 1 486,941 35,647 25,907 , ]
ginia i mmmm—m—— ————— 666,413 3,651 20,491 __.._ s momm. mmm—- m—————— — mm—em amm——— 3,651 20,491
shington _—..___ 1,322 36 () ) (3) 31,104,777 6,292 322,227 _______ _.._ * 3 6,328 22,230
scomsin —=a- 967,083 1,645 26,993 —— e ———— - 1,645 26,993
rer States .. 39 b m e i o cemecn e dmeame ceam semae 3,674 w 3,713 14
Total ... 5,552,393 159,854 6,984 8,402,172 14,133 324,738 4,761,023 106,333 217,271 1,885,647 9,053 27,630 15,677,853 11,774 384,530 36,379,088 301,147 611,153
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and construction of a new shaft was begun
at the Indian Creck mine. The Herculan-
eum smelter produced 105,799 tons of
refined lead in 1965. Its modernization and
cxpansion program continued on schedule
for completion during the fourth quarter
of 1966 and will raisc refining capacity to
over 200,000 tons of Icad annually.2

The Missouri Lead Opcrating Co. pro-
cecded with mine development and with
the design and construction of a minc-mill
complex to produce 50,000 tons per year of
lcad and a  100,000-ton-per-ycar  lead
refinery in  thc Bixby, Mo., arca for
completion late in 1967. This is a joint
venture of American Metal Climax, Inc.,
and Homcstake Mining Co. Shaft sinking
was in progress at the Magmont minc
operated by Cominco Amcrican, Inc., and
jointly owned with Magnet Cove Barium
Corp. This unit has a planned minc-mill
capacity of 50,000 tons of lecad annually,
with completion early in 1968, Ozark Lead
Co., 2 wholly owned subsidiary of Kenne-
cott Copper Corp., started development of
a minc-mill complex with a capacity of
60,000 tons of lecad annually in the new
lead belt and expected to have the concen-
trates smclted and refined in a new facility
to be built by Amcrican Smelting and
Relining Company.  Initial work of shaft
sinking was started late in July at the
Higdon minc ncar Fredericktown, Mo, a
joint venture of National Lead Co. and
‘T'he Bunker Hill Co.

Table 4.—Mine production of recoverable
Iead In the United States, by months

{Short tons)

Month 1964 1966

Jannary oo mmeeee 24,907 24,053
February - 22,799 23,322
March _ - 24.454 26,629
April - 24,064 26,176
May - 23,647 22,066
June _ - 24,087 28,802
July .. - 23.445 22,692
August .. - 23.620 26,675
September - 22,937 26,865
October __ - 23.776 26,028
November - 23,388 26,821
December .. - 25,047 29,219
Total el 286,010 801,147

‘The output of lecad in Colorado in-
creased some 1,900 tons in 1965 as several
small mines and mills began production.
The Idarado Mining Co. milled about
375,000 tons of orc, a decrease of some 10
pereent, but produccd approximately the
same amount of lead duc to the higher
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grade of ore. Dcvclopment of the new
“Cross Vein” on the 2,400- and 2,900-foot
levels was a factor in increasing ore re-
serves some 213,000 tons during the year.3
The New Jerséy Zinc Co. maintained a
high output at its Eagie mine ncar Gil-
man, Rico Argentine Mining Co. incrcased
mill production to full capacity during the
year with a substantial increasc in recover-
able lcad in concentrates and also complet-
cd an cxtensive program of minc devclop-
ment and equipment installation. Federal
Resources Corp. began limited mining and
milling at the Camp Bird minc and ex-
pects to be at full operating capacity of
650 tons per day carly in 1966. Dcwatering
of the Irenc shaft in Leadville, a joint ven-
turc of American Smelting and Rcfining
Co. and Resurrection Mining Co., was com-
pleted prcparatory to devclopment above
the 1,750-foot level. The Sunnyside mine at
Eurcka, opcrated by Standard Metals
Corp., produced 143,000 tons of lead-zinc
orc in 1965 compared with 136,000 tons in
1964.¢ :

The Hecla Mining Co. opcrated the
Lucky Friday mine and the Star unit with
production slightly beclow the 1964 level.
Considerable development was accom-
plished with reserves at the Star Unit in-
creased about 26 percent and the Lucky
Friday shaft dccpencd preparatory to de-
velopment of the 3,650-foot Icvel.s The
17,000-foot crosscut from the Bunker Hill
mine to the Crescent mine, driven at a
depth 400 fcct below sca Icvel, was com-
plcted at midycar and development of the
area started. An extensive exploration and
development program was initiated in the
lcad-silver belt of the Cocur d’'Alene arca
by scveral of the operating companics.
Output of ore at the Bunker Hill mine
declined and rescrves of high grade lead-
silver ore declined substantially. The Bun-
ker Hill Co. concentrator opcrated on a
7-day-weck basis treating 627,000 tons of
ore from company mines, domestic pur-
chased ore, and toll processing of high-
gradc orc from the Pine Point mine in
Canada. Milling of the old Bunker Hill
mine tailings was continued. The lead

’ast. Joseph Lead Co. Annual Report. 1964,

Report.

n. 8.
1 Newmont Miningz Corp. Annuai
1966, p. 1. .

¢ Unlted States Smelting, Mining and Refining
Co. Annunl Report. 19656, p. 6.

5 Hecla Mining Co. Annual Report. 1965, p. 7.
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Table 5.—Twenty-five leading lead-producing mines in the United States in 1965, in order of output

Mine

Viburnum ool

2 Federal

Austinville and Ivanhoe Mines._

16 Sunnyside —eeremmommemema——

17 Burgin

United Park Cityoceecameeen
18 Eagle

12 Mayflower

Lucky Friday
6 Indian Creek —o——oocuecuoo

8 Idarado e e
Opbhir

9 Page
10 Iron King —coemcmmcccomcaacan

4 United States and Lark.__.__._
7 Star-Morning unit oo

3 Bunker Hill e

1

3
20 Silver Star-Queens ____._______

13 Butte Hill Zinc Mines_.__._____

14 Pend Oreille
19 Keystone

11
15
21

Rank
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smelter produced 93,800 tons of lead, in-
cluding toll, comparcd with 86,300 tons in
1964.¢

In Utah, production at the Mayflower
minc of New Park Mining Co., opcrated by
the Hecla Mining Co., was slightly higher
in 1965 with 113,200 tons of orc minced,
averaging 4.8 percent lead. The operating
property was expanded by purchase of the
Lucy mining claim and Icase of other
claims owned by New Park Mining Co.
and San Diego Mining Co. Reserves of ore
were increased by almost 370,000 tons.”
Opcration of the U.S. and Lark mine and
Midvale concentrator by United States
Smelting, Refining and Mining Co. was in-
terrupted by a strike which began on May
4 and terminated July 22. Tonnage of
company ore and rcccipts of custom orc
was substantially reduced, although grade
of ore was higher than the previous year.
Concentrates were smelted at the Tooele
smelter and the bullion refined at the sub-
sidiary lead refinery in East Chicago, Ind.;
29,100 tons of lead bullion was treated at
the refinery in comparison to 35,400 tons
in 1964.8 United Park City Mines Co. pro-
duced 95,000 tons of orc from company
and Icase operations at the Ontario and
Keystonc mines and produced 5,940 tons of
icad. T'he Ontario mine production shaft
was being deepened to the 2,400-foot level
where improvement of grade and quantity
of ore was indicated.? Kennecott Copper
Corp. continued development on the 1,200-

foot level of the Burgin No. 2 production’

shaft in the Tintic area and shipped devel-
opment ore during the year.

In the Washington area, the Pend
Oreille Mines and Mctals Co. maintained
output of lead at cssentially the same level
as in 1964. American Zinc, Lead and Smelt-
ing Co. continued development and con-
struction of a mill at the Calhoun mine
with a 1,200-ton-per-day capacity; opera-
tion was scheduled for early 1966. The
Northport mines of American Smelting and
Rcfining Co. maintained the production
rate achieved in 1964 after startup.in July
1964. Development was undcrway at the
Lucky Joe Mining Co. Icad-zinc property
necar Newport and at the Rocky Creek
Silver Mine, Inc,, in Pend Oreillec County.

The Pan American minc, a joint venture
of Grand Dcposit Mining Co. and Com-
bined Metals Reduction Co. in New Mexi-
co, completed its first year of lead-zinc pro-

duction. The ore is. concentratcd at the
Caselton mill at a rat¢, of about 27,000 tons
per month. The Groundhog mine of
American Smelting and Refining Co. near
Bayard was closed by a strike in Scptember
after being reopened for production early
in the year. Shattuck Denn Mining Corp.
initiated production "from the 2,400-foot
level of the Iron King mine at Humboldt,
Ariz,, and the No. 7 shaft was cxtcnded
200 feet below this level.

Activity in the Tri-State area continued
strong with a 12-percent increasc in lead
production rcported for the combined
Kansas-Oklahoma area in 1965. The Cen-
tral Mill of The Eagle-Picher Co. con-
tinued to treat the major portion of con-
centrates produced. Production of lead as a
byproduct of the zinc orcs of Wisconsin,
New York, and Virginia was lower than in
1964.

SMELTER AND REFINERY PRODUCTION

Production of refined lead at primary
refinerics declined in 1965 duc to a de-
crecase in feed materials of foreign origin.
The domestic component of the feed mate-
rials, both primary and sccondary, con-
tinued the upward trend cxhibited in re-
cent years and contributed 74 percent of
the total rcfined lead compared with 66
percent in 1964. The increase in price of
lead in Dccember 1964 and stability at this
price during the year resulted in an I1-
percent increase in value of the refined
lead to over $130 million, almost double
the 1962 valuation. The increased produc-
tion from secondary material also refiected
the short supply of fced materials which
reached a low of some 90,000 tons of raw
material and material in process and grad-
uaily improved to about 98,000 tons at
ycarend. The 10 primary plants operated
by the following companies—American
Smelting and Refining Co., The Bunker
Hill Co., St. Joseph Lead Co., The Eagle-
Picher Co., Intcrnational Smelting & Refin-
ing Co., and United States Smeclting
Lead Refincry, Inc—operated throughout
the year cxcept for a short strike at the El
Paso, Tex., smelter of Amecrican Smeclting

%

¢ The Bunker Hill Co. Annual Report. 1965,
r,.'al.leczll\ Mining Co. Annual Report. 1065, p. 0.

* United States Smelting, Refining and Mining
Co. Annual Report. 1965, pp. 6-12.

* United Park City Mines Co. Annua! Report.
1966, p. 8.

LEAD

and Refining Co. Sccondary smclters
achicved a record-breaking production of
almost 5 percent above the total output of
mctal and alloy in 1964 and a 26-percent
increase in valuc to about $180 million.
Sccondary lead produced by both primary
and sccondary plants in 1965 comprised 41
percent of the domestic supply of refined
and antimonial lcad in comparison to 39
pereent in 1964, including imports of met-
al. The 25 major companics producing scc-
ondary lcad and reporting to the Bureau
of Mines were listed in the Minerals Year-
book, 1963.

Refined Lead, Primary and Secondary.—
Production of refined (soft) lead in the
United States from all sources—primary,
secondary, and remelt—amounted to
600,200 tons compared with 598,600 tons in
1964. Primary plants supplicd 431,400 tons,
of which 71 percent” was from domestic
ores and 3 percent from purchased scrap.

« Sccondary plants produced a record 168,800

tons, 20 percent morc than in 1964 and
approximately 28 percent of the total:
38,300 tons of this sccondary output was
remelt leag.

Antimonial Lead, Primary and Secondary.
—The lead content of domestically pro-
duced antimonial lcad was 277,300 tons,
slightly below the 279,100 tons produced in
1964. Of the total, 91 pcrcent was produccd
at sccondary plants and the remainder at

prin
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Table 6.—Refined lead produced at primary
by source mate
(Short tons)

1966-60
(averrge)
Refined lead:
From primary sources:
Domestic ores and base bullion___ 284,023 2
TForeign ores and bame hullion____ 169,850 1
Total o 453.873 4
From RecondRry SOUFrCeS e eucowe_— 3.128
Grand totrl ..o _____ 457,001 -
Avernge snles price per pound._ . __..__.._ £0.130
Caleulnted value of primary refined lend
(thouaanda) ' e $11R,007 !

' Excludes value of refined lead produced from scrap at
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Table 7.—Antimonial lead produced at primary lcad refineries In the United States

Antimony content Lead content by difference (short tons)

Fr
Year (310(:;1 St‘;‘,’,’: Percent domz,:tlc ,553{;‘,, };'c';_': Total
tons ore ore - P

'h6-60 (average) . -- 50,515 2,648 6.1 6,/86 6,366 ' 35,020 47,072
L) S 36,080 1,894 5.4 12,988 11,978 8,220 33,186
-2 2,249 6.7 14,838 12,645 3,693 31,076
SR8 . 1,890 10.0 4,553 4,708 7.672 16,928
P oRE 1,996 8.3 4,622 4,085 13,421 22,028
"6 e eccem v ————— 1,984 7.1 2,809 3,803 19,299 25,911

Table 8.—Stocks and consumption of new and old lead scrap in the Utited States in 1965
(Short tons, gross weight)

. Consumption
O be o srep ¢ Feni% Recsipte  New  OM - qou  Stocks
“melters and refiners:
Soft lead oeeeeocaae - 3,782 65,664 - 67,003 67,003 2,443
Hard lead _ - lo44 16,844 — 17,000 17,000 888
Cable lead ...__. -- L,781 27,484 —_ 28,427 28,427 838
Battery-lead plates .. 38,294 452,660 - 468,431 468,431 22,623
Mixed common babbitt__._ 267 3,597 —_— 3.879 3.670 185
Solder and tinny lead.__._ 339 13,576 - 18,722 18,722 193
Type metals ________ 1,126 38,750 _ 35,587 36,597 2,279
Drosses and residues 24,286 102,338 101,694 —_ 101,694 24,930
Total .- 70.919 718,913 101,604 683,859 735,A03 54,279
-undries and other
manufacturers: -
Soft lead .. ______.___ 27 389 - 360 360 56
Hard lead - - 107 —_ — 64 64 43
Cable lead _.___ - 12 70 — 88 88 3
Battery-lead plates - — —_ —_ — - —
Mixed common babbitt.__. a7 12,315 — 12,265 12,265 147
Solder and tinny lead_.... — — — — — —
Type metals —_— —_ —_ - — —
Drosses and Residues.__._ 202 69 R — 5 266
TotAl e ccean 44K 12,852 5 12,171 12,782 515
‘| consumers:
66,053 — 67.363 67,363 2,499
16.844 —_— 17,064 17,064 031
27.563 _ 28.515 28,515 841
462,660 — 468.431 468,431 22,523
Mixed common babbitt____ 364 15,912 —_ 15,944 15,944 332
Solder and tinny lead. - 339 18,676 _ 18.722 18,722 193
Type metals ________ - 1,126 36,750 —_ 35,597 35.597 2,279
Drosses and residues. ~ 24.488 102,407 101,699 — 101,699 25,196
Grand total __.________ 71,364 731,765 101,609 Y 646,636 748,335 54.794

LEAD

Table 9.—Sccondary metal recovered ' from lead and

by type of produc
(Short tons, gross we

Lead Tir
Refined pig lead 143,641 —_—
Remelt lead 38,2738 -
Total 181,914 -—
Refined pig tin___ 3.4
Remelt tin 3
Totatl 3,8
Lead and tin alloys:

Anttmonlal lend —ceoeeo oo o 270,663 3
C babbitt 17,264 2
Genuine babbitt wumcceoucaaa o 60 2
Solder 84,723 6.0
Type metals 86,882 2,2

Cable lead 18,892
Miscell 1,293 .6
Total 379,767 10,8
Tin content of chemical product 1,0
Grand total eceoococcocmmoamae 561,681 16,2

1 Most of the figures hereifi represent actual reported rec

Table 10.—Secondary lead recovered
(Short tons)

1966-60
(average) 1961
As metal: N
At primary plants_.___.__. 8.128

1,669
189.100 1

At other plants ——- 126,796
Total e 129,924 140,669 1
In antimonlal lead:
At primary plants. ... 36,020 8.220
At other plants..coooo ... 182,084 197,349 2
Total o emeceaaae 217,104 206,669 2
In other alloys. ocwvamcaaoaca_ 116,784 106.654 1
Grand total:
Quantity .ceeeeeeneo 463,812 462,792 44
Value (thousands) .. $121,367 $93.275 $¢

Table 11,—Lead recovered from scrap proc
by kind of scrap and form «
{Short tons)

* Revised,

Kind of scrap 1964 1966 Fi

New scrap: As soft

Lead-base . . -coaeuo 64,878 172,234 At

Copper-base _ 6,490 7.323 At

Tin-base _ oo commaaae 666 628 T
Total . memeeae 71,921 80,086

E=S—————— In mnti

Old scrap: In othe

Battery-lead plates 304,623 313,146 In copr

All other lead-base 144,900 161,963 In tin-t

o g we
Total e 460,661 496,784 G
Grand total __o_c.-_ 641,682 576,819

! Includes 18,421 tons of lead recovered in antimontal |

plants in 1964 and 19,299 tons in 1966.
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CONSUMPTION AND USES

Industrial rcquirements for lead in the
Inited States increased for the fourth
~nccessive year and, at 1,241,000 tons, ex-
cceded the previous high of 1,238,000 tons
rstablished in 1950. The 1965 gain amount-
~d to 8.3 percent, identical with the 1964
zain. Consumption exceeded 100,000 tons
in each month, except for the normal sea-
:onal decline in July, and amounted to a
‘laily average requirement of 3,401 tons of
»ad. Percentage increase was approximate-
‘7 equal for soft lead, antimonial lead, and
icad in other alloys with soft lcad repre-
senting 67 percent and antimonial lead 27
percent of the total, excluding direct use of
scrap and lead in leaded zinc oxide and
other nonspecified pigments. An increased
requirement was also reported for these di-
rect and unclassified uses and, in fact, the
only decrease was as lcad consumed in
copper-base scrap products.

Total consumption of lead in metal
products, after almost identical consump-
tion in 1963-64, rcsumcd the upward
trend. The increasc in recent years in usc
of lead in ammunition, brass-bronze, foil,
solder, and storage batteries continued in
1965, A significant change was the in-
creased amount used in cable covering and
type metal which had previously shown a
downward trend. The decline continued in
calking lead and casting metals. Use in
bearing metals, collapsible tubes, pipes and
bends, and shcet lead decreased in 1965
after a slight recovery in demand in 1964.

Pigments required 109,000 tons, an in-
crease of 5200 tons, essentially all in the
form of red lead and litharge and a small
gain was rcported for gasoline antiknock
compounds. The use of lead in chemicals,
essentially all for gasoline antiknock com-
pounds, was 226,000 tons comparcd with a
169,000-ton average for the relatively stable
period 1957-G61. Misccllancous and un-
classificd uses of lead increased slightly,
with weights and ballast accounting for
most of the enlarged need.

Storage batteries accounted for the larg-
est quantity of lead, 455,300 tons compared
with 429,300 tons in 1964, both in the form
of soft lead and lead oxide. The Associa-
tion of Battery Manufacturers, Inc., report-

Table 12.—Lead c(’)nsumplion in the
United States, by products

{Short. tons)

Product . 1964 1966
Metal products:

Ammunition ... __ 56,408 57.822
Bearing metals __ 22,764 21,600
Brass and bronre.. 23,828 23,699
Cable covering __ 66.226 !
Galking lead _. 73,628 66,684
Casting metals 6,961 5,
Collnpnlble tubes . 14,904 10,893

0!
Plneu, traps, and bends 20,480 19,837
Sheet lead ceeeoceooo 29,605 217,669
Solder e 71,186 77,819
Storage batteries:
Battery grids, posts,

ete. o 221,694 286,641
Battery oxides 207,754 219,706
Terne metal ____ - 1,609 2,109
Type metal oo 26.374 33,416
Total coe e 835,871 R66,691
Pigments:
White lead oo .- 8,802 8,414
Red lead and litharge._ 74,802 79,868
Pigment colors __ - 11,921 12,563
Other ! 8,111 8,063
Total et 103,636 108,883
Chemienls:
Gasoline antiknock
additives o co oo 223,466 226,203
Miscellaneous
chemicals - 451 346
Total e 223,917 226,649
Miscellaneous uses: -
Annealing 6,699 5,719
Gulvanizing 1,692 1,776
Lead plating 179 240
Welghta und baliast____ 12,760 14,135
Total «oweeececmmeee 20,230 21,869
Other, unclassified uses_..._.. 18,484 19,490
Grand total® ____.._ 1,202,138 1,241,482

1 Includes lead content of leaded zinc oxide
and_other pigments

3 Includes lead whlch went directly from scrap
to fabricated products

Table 13.—Lead consumption o the
United States, by months
{Short tons)
Month 1964 1966

JANUALY cceccrmcemwmea———— 107,603 104.881
February -

tober ¢ 106,671 118,162
Novemb¥ - e 101,985 110,609
106.616 103,396

Total? eemmommemceee 1,202,138 1,241,482

! Includes lead content of leaded zinc oxide
and other pigments and lend which went directly
from scrap to fabriclted products.

LEAD

Table 14.—Lead consumption in the United
and types of m
(Short tons)

Product Soft lend Leac

antim

lea

Metnl products ___ 211,018 88,

Storage batteries _ 227,134 228,
Pigments . 104,944
Chemicals 225,648

Miscellaneous 11,686 9,

Unclassified 15,869 2,

Total 796,188 324,

t Excludes 47,536 tons of lead which went directly from s
of lead contained in leaded zinc oxide and other nonapecifie

Table 15.—Lead consumption in the Ui
(Short tons)

Leac
State - - Refined  antim
soft lead lea
California - 80,889 26,
Colorado 1.512 2,
Connecticut 18,038 18,
District of Columbia 189
Florida 4,185 4,
Georgin 82,859 10,
Tilinols - - 79.276 41,
Indlana . 74,568 44,
Kansas 8.648 9.‘
Kentucky 38,047 "
Maryland 6,438 15.
M husetts - 8270 3,
Michigan 21,248 19,
Missourl 87,226 6,
Nebraska 4,796 !
New Jersey 138,652 19,1
New York 89,867 8,
Ohio 12,899 6.
Pennsylvania 51,649 38,
Rhode Island 1,808 i
Tennessee 181 8,
Virginia 2,187 1,
Washington 8,781 4
West Virginia 16,786 3,
Wi in 767 3,
Alabama and Mlssissippi 68 1,
Arkansas and Oklahoma 8,896 8.
Hawail and Oregon 487 2,
lowa and Minnesota . 4,666 8,]
Loufsiana and TeXas.cemcmceeooeeao 181.608 15,
Montana and Idaho. - 7,769 —
New Hampshire, Maine, Delaware_.._. 6.071 8.
North and South Carolina - 651 4.1
Utah, Nevada, Arizona- o oo 181 —-
Total 796,188 324,

1 Excluden 47,635 tons of lead which went directly from ac
of lend contained in leaded zinc oxide and other nonspecifie

ed shipments of S.LI. type battcries
(starting-lighting-ignition) of 41.7 million
units, a record number excecding the 41.1
million in 1963 and some 3 million more
than in 1964. Of thc batterics shipped,
about 73 percent were designated as re-
placement batteries and 26 percent as orig-

inal ¢
export

Whi
in 44
in 14
total;
crease.
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Missouri was of interest because of its posi-
tion as the lcading produccr.

Most of the increasc in Icad consumption
was related to the sophisticated necds of
modern socicty with respect to transport,
communications, and nuclear power. Lcad-
acid batterics remained the most compact,
cconomical source of packaged power for
automotive starting, lighting, and ignition
and continued progress was made in the
employment of battery-powercd vehicles in
the industrial and recreational fields. The
grcater number of vchicles used in trans-
portation and "the increasing milcage per
vehicle continued to raise the amount of
lead required for batterics and gasoline ad-
ditives. Expansion of the use of lead pig-
ments for corrosion resistance and highway
traffic marking paints was notable. In the

nuclcar area, the nced for the radiation
shiclding propertics of lead for reactors
was also accompanied by a mounting nced
for lcad in nuclear-fuel shipping casks and
other spccial applications requiring space
saving and portability, as well as tempo-
rary shiclding achicved by usc of lead shot
and lead in brick form. The development
of dispersion strengthening tcchniques us-
ing lead oxide as the disperscd phase for
rolled or extruded lead products has ena-
bled adoption of new [abrication tech-
niques and manufacture of thinner,
stronger lcad shcaths for cables, lighter
battery grids, and stronger sheet and tube.
The ability of lead to maintain its compet-
itive position in the transportation, com-
munication, nuclear, and construction areas
was thus further strengthened in 1965.

LEAD PIGMENTS

Production of lcad pigments in the Unit-
cd States increased in all categories except
white lcad and consumed 321,200 tons of
lead, 7 percent more than in 1964 and
the fifth successive annuat incrcase in usc
of lead for pigments. Requircments for
black oxide, a mixture of litharge and me-
tallic lead for battery plates, represented
the largest incrcase in pig lead use, fol-
lowed by litharge and red lead. Use in
white lead and leaded zinc oxide continued
to decline. Production of basic lead sulfate
is not published and lead silicate for en-
amcls and glazes derived from litharge is
included with litharge.

White Lead~—Thc production of white
lead, both dry and in oil, totaled 11,500
tons and continued its downward trend
after a slight increase in 1964. The dccline
was cspecially reflected in the paint and
cecramics industries. Other uses of white
lead in various chemicals, greases, stabi-
lizers, and plasticizers, however, increascd
significantly again in 1965.

Red Lead.—Rcquircments increased in
1965 thus continuing the upward trend of
recent years. Only 46 percent was used in
paints and the predominant réquirement
was by the oil and rubber industries along
with many small industrial applications.

Litharge.—Shipments of litharge were 7
percent more than in 1964. An Incrcase
was registered in all catcgorics cxcept var-

nish which is predominantly reported as
used in paints rather than varnish. To
avoid disclosing company confidential data,
a large percentage of the litharge shipped
is dcsignated “Other.” Production of Icad-
ed litharge, known to the trade as “black
oxide” and used by battery manufacturers,
incrcased .more than 8 pcrcent and the
184,800 tons of lead consumed in produc-
tion of this item compared with 133,600
tons in 1960. .

Prices.—The quoted pricc of lead pig-
ments was unchanged during the ycar in
linc with the stable domestic price of lead
metal. The price of white lcad in carload
lots, freight allowed, was 20.5 cents per
pound, established on November 2, 1964.
The average valuc per ton of white lcad at
the plant was $425 for the dry type and
$646 for the oil mixed in terms of weight
of white lead. Red lcad was quoted at
19.75 cents per pound, cifective Dccember
28, 1964, and the avcrage value per ton at
plant was $375. The price of litharge was
19.25 cents per pound, cffective December
28, 1964, and the average value per ton at
plant was $359. Thc valuc of thc ship-
mgats of white Icad, red Icad, and litharge
in 1965 was $56.3 million, 21 percent more
than the 1964 value.

Foreign Trade.—Thc individual cxport
classification of lcad arsenate was discon-
tinued beginning” in calendar year 1965

LEAT

‘Table 16.—Production and shipments of I

1984
Shipments
Produc- Value ?
Pigment tion —_—
e (short Short Ay
tons) tons Total R
v
t
White lead:
Dry oo 9.208 10432  $3,907.066
In oll2 3 _ 3.298 5,014 2,600,233
Total .._ 12.696 15,446 8.697,289
Red lead _ 27,812 28.090 9,172,654
Litharge __.__ 100,230 99,393 80,663,878
Black oxide .. 178,088 me—m= mem—e————

1 Except for basic lead sulfate, figures withheld to
dat.

ata.
7 At plant. exclusive of container,
* Weight of white lead only, but value of paste.

‘Table 17.~—Lead content of lead and

P by domestic manu
(Short t
1964
Lead in pigments produced
Pigment from—
Ore
T Pig lead
Domestic Forelgn
White lead oo — 10.077
Red lead ... - m— 26,212
Litharge ... - - 93.214
Blrck oxide o . 170,894
Leaded rinc oxide.... 1,398 ————
Total ocoeneea 1,398 298,897

1 Excludes lead in basic lead sulfate; figures with
fidential data.

Table 18.—Distribution of white lead

(Short
Industry ( .1333-‘:2) 1961
Paints o 16,824 12,086
— - 408 141
g:{':;nlc's ................ - 3,729 3,996
Total ememeeem o 20,959 18,228

t Excludes basic lead sulfate; figures withheld to
data.

Table 19.—Distribution of r

(Short t
Industry (:353;:3) 1961
Paints .oe .. —— 13,810 12,896
Storage batterles - w w
Ceramles .. ..o - w w
Other mcemevue-- —————— 10,490 9,981
Total «oemeemeee 24,300 22,8566

W Withheld to avold diaclosing individual compan:
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Table 20.—Dlstribution of ltharge shipments, by tadustries
(Short tons) .

195660

Industry (average) 1961 1962 19638 1964 1965
Ceramics oo w 14,398 17,752 17,762 20,608 21,018

Chrome pigments _ w w w 5,768 6,426 w

Floor covering w w w w w w
Insecticides W w w W w 1,161
Ol! refining 2,089 2,147 2,404 1,978 2,142 2.886
Rubber ____. 1,698 1,248 1,792 1,702, 1,978 2,168

Storrge batte Ul W w w w w
Varnish 3,644 3,894 4,088 4.240 4,004 3,763
Other .. 98,796 71,778 17.866 72,394 64,336 74,916
Total .-. 107,026 98,950 108,387 103,834 99,393 105,892

W Withheld to avold disclosing individual company confidential data: included with “Other.”

Table 21.—U.S. exports of lead pigments and comp

d,

Kind 1964 1965
Short Value Short Value
tons ., (thousands) tons (thousands}
Lead pigments® o ... 1,680 2608 2,288 2800
Lead ar t 986 278 1 NA NA
Total 2.616 886 2,286 890
NA Not available.
1 Includes white lead, red lead, and litharge.
Table 22.—U.S. imports for consumption of lead pigments and compound
1964 1966
Kind Short Value Short Value
tons (thousands) tons {thousands)
White lead 2,674 $748 1,681 $581
ed lead 1,618 451 524 145
Litharge 19,7638 4,001 22,208 5,376
Other lead pi ts & 13 [ 16
Other lead pounds 196 61 203 67
Total 24,260 5,174 24,671 6.183

and this compound was to be included
with pigments and oxides. Total exports
thus declined 13 percent in tonnage, al-
though the value increased slightly. The
import of litharge, accounting for 90 per-
cent of the total imports of lead pigments,
oxides, and compounds, incrcased 12 per-
cent in comparison to 1964 rcccipts while a

substantial decrease occurred in deliveries
of white lcad and red lcad. The total im-
port tonnage in 1965 was, however, only
320 tons above the 1964 total. Value per
ton of imports incrcased for each type of
material and the total valuation of $6.2
million was almost 20 percent above the
1964 amount.

STOCKS

The continuing high level of demand for
lead and limitation on imports of foreign
concentrates until termination on October
22 resulted in a decline in producer stocks
of refined and antimonial lead from 38,100
tons at the end of 1964 to a low of 24,300
tons at the end of September and only a
small buildup thercafter to cnd the year at
25,200 tons. In comparison, producer stocks
at the close of 1961 totaled 205,600 tons.

Stocks of ore and base bullion for smelting
and refining, amounting to 46,300 tons at
the end of 1964, reached a low of 41,000
tons a}, the end of May and then gradually
increas*d at yearend to 58,200 tons.

Stocks reported by the American Bureau
of Metal Statistics indicate an additional
18.000 tons of lead in base bullion in proc-
ess at refineries or in transit to refincries
and about 30,300 tons of ore and matte in

LEAD

process at primary smelters. The total
stocks of lcad in metal, primary and sec-
ondary materials at primary plants was
thus 131,700 tons at the end of 1965 com-
parcd with 141,900 tons at the closc of
1964.

Consumer and secondary smelter stocks
of lcad in all forms—soft lcad, antimonial

O G0 A e L e

Table 23.—Stocks of lead at primary smelters s

(Short to
1966-60

Stocks (average) 1961

Refined plg lead____________._ 107,326 196,200
Lead in nntimonial lead__ 11,096 10,854
Lend in bnse bullion___.._ - 13,669 16,978
Lead in ore and matte._______ 47,206 89,670
Total e 179,294 262,102

Table 24.—Consumer stocks of lead in the Un

(Short tonr, lead

Lead |

Year Refined antimor

soft lead lead

1961 65,951 83,63
1962 61,121 84,38¢
1963 71,668 40,601
1964 - 69,361 36,16
1966 oo _111C 61,686 36,19¢
PRICE:

The quoted New York price for common i
Icad remained at 16 cents per pound, effec- 1!

tive Dccember 11, 1964, throughout the in
year. Government sales of stockpile-surplus p
lead in April were made at 15.75 cents per  cc
pound for common, corroding, and com- G
mon desilverized lead and 15.85 cents per st
pound for chemical grade. Sales conducted

Table 25.—Average monthly and yearly
New York and

(Cents per p

1964

Month

. St Lous New York  Lon
Janunry oo .. 12.80 18.00 {
February ___________ 12.80 18.00 10
March ..._ 12.30 13.00 10
April _. ' 12.80 13.00 10
May ... 12.80 13.00 11
June - 12.80 18.00 11
July _.. 12.80 18.00 12
August 18.04 18.24 13
September . ____.. 13.80 14,00 13
October _.__ - 14.82 14.562 14
November .. ....... 14,80 16.00 16
December e oo 16.46 16.66 17
Average 13.42 13.62 12

18t. Louis: Metal Statistics, 1966. New York: !
Mineral Markets.
3 Based on monthly rates of exchange by Federal Re:
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Table 26.—U.S, exports of lead, by coun(ries’
{Short tons)

-60
Destination (ieooy 1961 1962 1963 1964 1965
Ore._matte, base bullion (lead content):3
North Amerien 621 8 .. 4 ..
South America oo . _ 12
Europe 6 77 7 ———
Asia _ 272 4,857 2,891
Total ore, matte, base bullion__.____._. 800 4,437 2,898 4 19 .-
Pigs, bars, anodes:
or'b Aanerlcu:
anada 72 80 39 112 104 218
Mexico 22 24 2 23 10 128
Other 162 89 66 96 209 426
Total 246 143 130 . 230 323 767
South America 141 794 588 188 106 1,063
Europe : 546 8 28 168 7.330 4,366
Africa 2 12 9 10 33 42
Asla'
697 563 685
thppines 3138 227 81 26 130 129
Taiwan 849 874 960 - 676 73
Other 218 78 821 478 1,115 718
Total 2,075 ‘1,179 1,852 6504 2,378 1,565
Oceania ) 2 1 3 11 18
Ser p'l‘otnl pigs. bars, anodes....__.________ 3.010 2,133 2,108 1,088 10,175 7,811
ap:
North America 249 . 54 37 14 400 243
South America .- 2 15 e
Europe
Belzlum-»l A bourg 5 688 828 1,182 1,666 ______
Germany. West e 260 263 119 498 632 161
u.li 40 162 289 oo 16 2,348
Netherlands 401 251 159 72 296
SPAIN e cecee cmeeme ceeeee 53 12 112 ..
United Kingd 485 1.167- 186 619 1.293 88
Yugoslavia 2,943 684
Other 46 oo 63 29 42 126
Total 1,287 2,621 1,797 2,312 6,899 8,637
Asia;
Japan . 68 2,579 593 85 5.841 12
Other *) 1 19 2 1
Total ——— 65 2,586 612 87 5,849 13
Total scrap 1.661 5,163 2,461 2,421 13,148 8,793
Grand total 5,460 11,783 7.467 8,613 28,342 11,604

! In addition foreign lead was reexported as follows: Ore, matte, and base bullion, 1956-60 (aver-
age), 2 tons; 1961-64, none; 1965, class no longer separately classified. Pigs. bars, anodes, 1966-60
(average), 91 tons; 1961, 294 tons: 1962-63, none: 1964, 4,367 tons: 1965, 6569 tons. Scrap, 1956-60
(average), 2 tons; 1961-84 none; 1965, 99 tons,

3 Effective Jan. 1, 1966, no longer sepnmtely “classified.

* Leas than 14 unit.

Table 27.—U.S. imports ! of lead, by countries

{Short tons)
1956-60
Country (average) 1961 1962 1963 1964 1965
Ore, flue dust, and matte (lead content):
North America:
Canada 27.371 84,361 27,728 23,634 27,951 48,622
Guatemala 4.570 9.817 2,186 805 6 18
Honduras _ e ee o 3.610 5.512 4,966 6,809 6.376 8,712
Mexico 2.246 1,166 1,180 1,071 1,069 760
Other 1127
Total 38.923 50.!]56 36,008 81,819 85,400 58,112
South America:
ollvia - 14,091 11,870 8,242 9, 791 6,073 6,096
Colombia . 718 722 439 ———— 677
Peru 50,958 28,970 82,908 43, 950 28,243 26,418
Other 696 610 e mmee mmmmel oo
Total 66,463 41,672 41,680 53,760 34,816 32,192
Europe ool 196 300 280
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Table 27.—~U.S. imports ' of lead, by

1956-60
Country (avernge)
Ore, Nue dusat, and matte (lead content) —Continued
Africa:
Moroceo - 1.053
South Africa, Republic of 40,914
Totrl ————— - 41,967
S 942
ippines - - g
ther 308
Total 1.246
Oceania: Australin .o 27,428 |
Totnl ore, flue dust, and matte....._-_- 176,211
Base bullion (lead content):
North America 1]
South America - 124
Europe 3
Arin —— %
Ocennin oo e -
Totnl base bullion . e 189
Pigs and bars (lead content):
‘ North America:
Canads 80.676
MeXiCo0 e ———— e 01.933
Other f 67
TotAl e ee 122,675 1
South America:
Peru 83.104
Other .. 849
Total ... 88,468
Europe:
Belgium-Luxembourg .o cemee 2,209 .
DenmArk ceececcereecemaecree e
Germany, West v iaccaanaa 1.656
Spain - 7.618
United Kingdom e comaen 2.622 .
Yugoalavin 86.742
Other el 2,629
TOtA] wcccmem e e cm e e 52,271
Africa - 6.339 .
Agin: Japan .
Oceania: Australia oo oo 70229
Total pigs And bArs e e eaeaann 284,067 2|
Reclaimed acrap, etc. (lead content):
North Amerlea:
Canada _— 8.385
Mexico 8,314
Other ... 605
Total ———— 7.264
South America 161
Europe 420
Asia: Japan _— 9
Ocernia: Australia L _..C 2,664
Total reclaimed scrap, ete. e oeov 10,488
Grand total ORI 471,866 4

1 Data are general imports: that is, they include lead |
material entering the country under bond.
2 Less than 34 unit.
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Table 28.—U.S. Imports for consumption ! of

(Short tone)

lend, by countrles

Country (ne-60, 1961 1962 1963 1964 1965
Ore, flue dust, and matte (lead content):
North America:
C d 29,001 381,439 20,523 30,037 27,973 33,637
Guatemela 4,872 5527 4,691 387 5 18
Honduras - 4,162 4,808 5,959 8,692 6,489 7,406
Mexlco 2.884 1,060 ,809 1,850 458 577
Other 1,063
Total 41,932 42,829 42,072 41,866 34,925 41,638
South America:
Bo!hlh\ 16.710  10.470 7,479 10,065 8,373 3,885
C bi 740 51 480 1 ——— 439
Peru 54,668 32,318 82,327 82,140 32,314 80,732
Other 1,279 40 .8
Total 72,397 48,708 40,292 42,290 40,687 35,066
Europe 30 e 22__0
Afrien: .
Morocco 1,048 _____ 2 mcoe emmee 23
South Africa, Republic of o _____ 30,684 29,736 29,766 29,740 29,760 28,712
Other 369 ;
Total 41,101 29,736 29,768 29,740 29,760 28,735
Asia:
Philippines 0938 380 1m 31 86 96
Other - 252 cmmvm e . 223 12t
Total 1.190 380 111 254 207 96
Oceanta: .
Australia 30.72% 20,132 20,627 21,295 22,488 23,408
er .- H
Total 30,824 20,132 20,627 21,295 22,488 23,408
Total ore, flue dust, and matte_____ 187,474 136,780 133,080 135.445 128,067 128,938
Base bullion (lead content): .
North Amerlea 65 184 964 3,094 93
South America 95 102 854 603 25
Furope (2 3 560 )
OCeNNIA oo dcccecae mcmcee mmemee 1,987 2,786 448
Total base bulli 160 236 2,083 3,758 7,043 566
I"igs and bars (lead content):
North America: :
Canada ——— 30,677 54,902 66,807 29,674 30,777 31,697
Mexico 89,980 71,289 68,147 78,254 72,078 173,386
Other _ —— 58 6 e cmeen 45 69
Total - 120,716 126,197 124,954 107,928 102,000 105,152
South Amerlea:
33,116 26,195 22,103 22,224 23,114 27.484
349 cceem oo 1 ——— 38
33,465 26,106 22,103 22,200 23,114 27,522
Europe:
Belgium-Lu: b B 2.1 41 1,685 4,366 4,376 422
Denmark 1,07% 700 614
Germany, West _____________________ 1.599 911 614 877 3,692 2,161
Spain 7,330 8716 3,988 17713 47 22
United Kingd 2,601 16 . 1,462 1,697 425
Yugoslavia . 35,697 80,230 32,240 31,063 80,644 28,639
Other 1,362  ooeeo 12 e 834 531
Total e 51,688 39,973 88,509 45,181 42,689 32,714
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Table 28.—U.S. Imports for consumption*
(Short tons.

1966-60

Country (average

Pigs and bars (lead content) —Continued

Afrieca:

Morocco
South Africa, Republic of e oo
- Other

Total
Asia: Japan
Oceania: Australia oo oo

Total plgs and bars. o oeeoooiaees

Reciaimed scrap, etc, (lead content):
North America:

Canada 8,386
Mexico 3,816
Other - 648
Total 7.79¢
South America 202
Europe 512
Asia: Japan [
Oceania: Australla oo 1.509
Total reclaimed scrap, etc. . aoeeeeo-en 10.031
Sheets, pipe, and shot:
North America:
Canada 281
Mexico 2,432
Other <
Total 2,867
Europe 1,866
Asla (O]
Oceanlia
Total sheets, pibe, and shot .o ___ 4,632

Grand total 484,627

1 Excludes Imports for manufacture in bond and exp
by the Bureau of the Cenaus.
7 Less than 14 unit.

FOREIGN TR

Exports of lead material other than sigr
scrap decreased to 7,800 tons. Scrap exports Me
amounted to only 3800 tons compared are:
with 13,100 tons in 1964 and only slightly the
morc than the 3,500, tons of scrap imported  of |
for consumption in 1965. son

Genceral imports of lead in all materials I
amountcd to 348,900 tons in 1965, a gain mecl
of 8,000 tons, although primary materials dur
for domestic smclting and rcfining de-  wer
crcased 4,300 tons to 123,800 tons. A sub-  mir
stantial decline in dcliveries from the Re-  in |
public of South Africa duc to expanded con
operation of the new Tsumeb smelter and  ing
rcfinery and decreased deliveries of smelt- not
ing materials from Bolivia, Mexico, and cha
Peru more than offset substantial imports  livi
of Canadian ores for toll smeclting and in-  plie
creased deliverics from Australia and Hon-  fror
duras. Rcceipts of lead bullion decreased
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Table 29.~U.S. imports for consumption of lead, by classes®

Sheets. pipe, and shot

(lead content)

Reclaimed scrap ete.

Pigs and bars
(lead content)

in base bullion
(lead content)

or fume, and matte, Lead
n.s.p.f. (lead content)

Lead in ore, fue dust

Value
(thou-
tons sands)

Short

Value
(thou-
sands)

Short
tons

Value
{thou-
sands)

tons

Short

Year

MINERALS

1956-60

w
o1

$437 $114.25

$1.107

4,532

10,031 $2,138

866,800

282,330

$43,706 160 $47

———- 187,474

(average)
1961 e 136,780

1962 .. 133,080

641
474

2,845

592

3,894

247,427 45,881
41,570

51
710

24,332
21,008

65,004

978

2,078

257,866
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Table 30.~U.S. imports for consumption of misc

Babbitt metal, solder, white met
and other combinations contalni

lead

Year Gross Lead
weight content Valus
(short (short (thousar

tonn) tons)
6,693 2,388 £8,79¢
7,830 1,409 14,20
2,438 1,080 8,44
2,685 1,246 ,20
r2.805 r1,228 5,07
8,299 986 8,12

r Revised. NA Not available.

1 Due to changea in classification, effective Sept. 1, I

January-August data tabulated.

WORLD

The upward trend in world mine pro-
duction in 1965 resulted in a record output
approaching 3 million tons. Free world
output of about 2.25 million tons was al-
most 8 percent above the 1964 total and
reflected major increases in Canada, Japan,
and Zambia, as well as additional output
by several countries. Australia and Peru
were the major suppliers recording a de-
crease in output. Smelter production also
increased in the free world with major in-
creases indicated for the Republic of South
Africa, Canada, and Zambia and additional
output recorded in several countries to
more than offset the production declines in
Australia, Spain, and a few other countries.

Lead consumption continued at the high
level of 1964 with increases in Europe and
North Amcrica offsctting an indicated de-
cline in Japan and Australia. The strong
demand for metal, plus a production cur-
tailment in Australia in the first quarter of
the year, provided an upward pressure on
London Metal Exchange (LME) cash price
for lcad, which recached a post-Korcan war
high at the morning session of February 22
when (157 was bid, equivalent to 1974
cents per pound. The monthly average price
on the LME ranged from £98.7 to £1268,
and the December average was £109.4 per
long ton.

Producer stocks of lead, as published by .

the International Lead and Zinc Study
Group, increased during the year from
173,000 tons to 187,000 tons. Of this total,
the Europcan area held 57,000 tons; the
United States, 34,000 tons; and other coun-
trics, 96,000 tons,
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AFRICA

Algeria,.—A production incrcase of almost
10 percent in lead concentrates resulted
from modcrnization and development cfforts
in 1965. The mines were opcrating at
full capacity, and there was considerable
exploration and capital investment in 1965
which was cxpected to further improve
production. A dcposit discovered at the El
Abed in 1964 was being developed and two
Icad deposits were discovered at the OQuar-
senis mine,

South-West Africa.—The Tsumeb mine of
Tsumeb Corp. Ltd., produced, during fiscal
year 1965, a total of 812,100 tons of ore
assaying 3.98 percent copper, 13.08 percent
lead, and 3.90 percent zinc, and the Kom-
bat mill processed 343,000 tons of ore con-
taining 4.31 percent copper and 1.6 percent
lead. Various improvements made in the
lead smelter and refinery resulted in lower
costs and an increase in the production of
refined lead at Tsumeb to 72,790 tons in
1965 compared with 52,660 tons in 1964.
Some of the lead concentrates, as well as
58,400 tons of accumulated copper-lead
slimes, were shipped to forcign custom
smelters.15

The Berg Aukas mine of the South West
Africa Co. Ltd. treating a complex lead-zinc-
vanadium ore, continued to cxpand and
improve mill recovery of the contained
minerals in the ore mined. During fiscal
year 1965, about 12,000 tons of lead-vana-
date concentrate and 32,000 tons of lecad-
zinc sulfide concentratc was recovered.
Mine development was expanded and as-
sured rcserves were estimated at 305,000
tons averaging 7 percent lcad, 33 percent
zinc, and 1.5 percent vanadium pentoxide.

Tunisla.—During the first half of 1965,
an increase of 70 percent in lead ore pro-
duction compared with the same period in
1964 was reported. The major producers
were the Djebel and Sidi Bou Aouane
mines. The two lead smelters, Djebel Hal-
louf and Megrine, produced, in the first
half, 8,800 tons of lead compared with
5,800 tons during the same period in 1964.
The Djcbel Hallouf plant accounted for 93
percent of the metallic lead.

Zambia.—Zambia Broken Hill Decvelop-
ment Corp. Ltd., substantially expanded
output in 1965 with minc production of
lcad amounting to about 38,000 tons and

refined lead output approximately 24,000
tons. The Imperial snititing process was
used and metallurgical difficulties resulting
from the high lcad input to the smelter,
which curtailed lcad output in 1964, wcre
smoothed out in 1965.

ASIA

India,—India’s only lcad producer, the
Mctal Corporation of India Ltd., was na-
tionalized on October 22 in order to cnable
the Government to develop and exploit the
lcad and zinc deposits to the fullest possi-
ble extent with major emphasis on devel-
opment and cxpansion of refinery capacity.
The company has beeri producing about
4,000 tons of lead at the Zawar lcad-zinc
mined near the town of Vdaipur, Rajas-
than, and rcfining the concentrates in its
smelter and rcfinery at Tundoo, Bihar.
The zinc concentrate wis shipped to Japan
for refining and return of metal to India.

Japan.—Mine production of ore and pro-
duction of  mectal in Jdpan was relatively
unchanged. Total rated capacity {or refined
lcad, predominantly electrolytic, was ap-
proximately 130,000 tons annually. Proven
ore reserves for the 24 lead-zinc mines to-
taled 39 million tons containing 427,000
tons of Icad and 2 million tons of zinc and
there -was an additional 35 million tons of
probable and inferred ore. Mitsubishi Co-
minco Smelting Co. Ltd., in which CO-
MINCO has a 45-percent interest, con-
tinued construction of a 40,000-ton-annual-
capacity Icad smelter at Naoshima scheduled
for complction in mid-1966.10

OCEANIA

Australia—The production of lcad ore
and refined lead was substantially below
the record level of 1963 and also the 1964
production. The lengthy strike at Mount
Isa and a labor situation at the Broken
Hill mines contributed to the decline.
Ming, production was about 398,000 tons
and tcfined lcad output 216,000 tons. Pro-
duction at Mount Isa Mincs Ltd. curtailed
by a labor strike initiated in the fourth
quarter of 1964, was not resumecd until

" Newmont Mining Corp.  Annunl Ieport,
1066, p. 6.

1 Connolidated Mining & Smelting Co. of
Canada, Ltd. Annual Report. 1966, p. 0.
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February 17 and operations did not regain  duction of
normal levels until the second quarter. In  increased :
fiscal year 1965, production of lead and the I
amountcd to 58900 tons comparcd with  percent.21
71,600 tons in fiscal year 1964. The ment prog
planned expansion of concentrator capacity  continued
was also delayed.17 end reservi

North Broken Hill Ltd., mined a slightly Assoc.latedl
larger tonnage of ore in 1965, with 44 per- pro;umatc
cent of the ore from the new No. 3 shaft al. 4 percer
area, and ore rveserves increased slightly. The effi
Production of lcad concentrates decreased furnace of
about 7 percent as the grade of ore de- Cockle Ci
clined. Recovery of 97.4 percent of the lead ~further im
in ore was achieved by improvements in  increase ir
milling.18 New Broken Hill Consolidated however, ¢
Ltd., completed the first stage of an expan-  cline in le
sion program to increase annual mill ca- duction in
pacity to 1 million tons of ore by the end trate.
of 1967. Amount of ore milled in 1965 was Producti
7 percent above the 1964 total while lead of EZ Inc
production was up only 2 percent due to 1965, was :
decreased ore grade.1® Production of ore at  The lead
Broken Hill South Ltd., decreased about 7 5.5 percen
percent during fiscal ycar 1965 and lead  average. O
recovered in concentrates decreased 5 per- cules, and
cent as improvement in ore grade offset West Coas
slightly the reduced tonnage treated.2¢ Pro- 1.5 million

TECHNOLOGY

The physical, chemical and electrical sodium pe:
propertics of lecad, one of the oldest metals  viously rec
used by man, have been continuously ex- use of Ica
plored and utilized to mcet devcloping manufactu
nceds. Many of the technological discover-
ics and advances made in the field of 1 Americs
atomic encrgy have been possible only R'i‘:‘;‘- t;“]
through accompanying advances in the . jpgs p. 4.
technique of radiation shielding with lead. » New Br
This field of nucleonics is continuing to R',f‘l’;:‘;k 196

. . . en

receive major rescarch attention. The sub- 1965, p. 5.
ject of dispersion strengthening of lead has ’;?lo Tin
only recently been explored,2s but commer-  P'2E 7 1n
cial usage in cable sheaths, battery grids, p.nE.L ht M
and sound attenuating pancls offer research Impm'f‘n‘g ‘

and development incentives. The successful
application of evaporated lcad-oxide laycrs
as photosensitive was described as a
breakthrough in color broadcasting,2¢ and
was the incentive for a published study of
the propertics of lcad monoxide.2s The ad-
vantages of lecacd-platinum anodces for a sca-
water  anlicorrosive system - were  demon-
strated,26 and Icad dioxide-coated graphite
anodes now make possible clectrolysis of

by Dispersic
November 1

M Lead In
formation [
pp. 1-2.

% van den
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hoven, Neth
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methyllcad was reported,2® Investigation of
clectrochemical  characteristics of  crystal
growth was reported for the lcad fluoride-
lecad oxide system,20 and for electrode-
posited lead dendrites30 The technologic
aspects of rccovery and refining of lead
continued to receive industrial attention as
plants were cxpanded and ncw plants de-
signed. The difficult metallurgy of treating
the mixed oxide-sulfide ores of Sardinia,
Italy, was reported,st and the flotation flow-
sheet of the Parc mill near Llanrwst,
Wales, United Kingdom, was described.32 A
progress report on the Imperial smelting
process in the various operating installa-
tions through 1964 was published,3s and
process changes in the electrolytic refining
of lead in Sardinia to compensate for in-
creasing bismuth content of concentrates
was described.34 The use of oxygen to in-
crease production and rccovery of lead in
blast furnace was an active arca in metal-
lurgical research.ss

The Second International Conference on
Lead was held October 4-7 in Arnhem,
Netherlands. This conference, sponsored by
the Europcan Lead Deveclopment Commit-
tee, presented 32 papers 38 relative to tech-
nical developments in lead material and
products. Worldwide coordination of lead
and zinc rescarch and development was an-
nounced at the International Lead and
Zinc Study Group meeting in Tokyo, No-
vember 1-5, by incorporation of the Inter-
national Lead and Zinc Research Organiza-
tion sponsored by a group of leading
companies located in Australia, Canada,
ltaly, Japan, Mexico, Peru, South-West

Africa, the Unlted Kingdom, and the Unit-
cd Statcs. A

U.S. patents were issucd for a process of
recovering lead from byproduct materials
by mixing with sodium hydroxide and
treating in a reverberatory furnace3? and
for a process for preparing elcmental fluor-
inc and a sodium-lcad alloy simultanc-
ously.38

. Chemical Engineering. Electrolysis: New
Route to Alkyl Lead Compounds. V. 72, No. 13,
June 21, 1965, pp: 102-104.

Chemical Engineering. NALCO Achlevement.
V. 72, No. 28, Nov. 8, 1965, pp. 249-250,

2 Oliver, C. B, The Viscosity of Some Molten
Lead Comp ds. J. Electroch Soc., v. 112,
No. 6, June 1966, pp. 629-631.

* Ogburn, F., €, Bechtoldt, J. B, Morris, and .

A, de Koranyl. Structure of Electrodeposited
Lead Dendrites. J. Electrochem. Soc., v. 112,
No. 6, June 1865, pp. H74-677.

3 World Mining. Milling Four Types of Oxi-
dized Lead-Zinc Ores at Monteponi. V. 18, No.
9, August 1966, pp. 32-85.

M South African Mining and FEnginecring
Journal (Johannesburg), Process Varlables in
Flotation. V. 76, No. 3789, Sept. 3, 1965, pp.
2059-2062.

3 Woods, S. E., and D. A, Temple. The Pre-
sent Status of the Imperial Smelting Process.
Bull, Institution of Min. and Metall,, v. 74, No.
708, pt. 9, June 1965, pp. 564-G70.

¥ Freni, Ello R. Electrolytic Lead Refining in
Sardinia. J. Metals, v. 17, No. 11, November
1965, pp. 1206-1214.

Hase, E. A. Oxygen Enriched Blast at
Asarco’'s Lead Smelter, J. Metals, v, 17, No. 12.
December 1966, pp. 1334-1337.

» Metal Bulletin (London). No. 5036, Oct. 6.
1965, pp. 21-23.

¥ Mattison, Edwin L., and Richard Wolfe (as-
signed to E, 1. du Pont de Nemours & Co., Inc.,
Wilmington, Del.). Process for Recovering Lead
From Byproduct Lead Materials. U.S. Pat.
3.188.199. June 8, 1965,

3 Mastrangelo, Sebastian V, R. (assigned to
E. 1. du Pont de. Nemours & Co., Inc.,, Wilming-
ton, Del.). Process for Producing Fluorine and
ggdllu;g;hnd Alloy. U.S. Pat. 8,196,091, July

Lim

By Paul L. A

Lime production in 1965 was a record
16.8 million tons, 4 percent more than in
1964. Limc for use in basic-oxygen-furnace

st

P

C¢

Table 1.—Salient Hme statist]
(Thousand short tons anc

1956-60 1961
(average)
Number of active open-
market plants _____.__ 151 220
Sold or used by
producers
Quicklime .. ____._ 6.603 8.998
Hydrated Lime .____ 2,852 2,269
Dead-burned dolomite 2,054 1,982
Total 1 o __ ... _ 11,099 13,249
Value? ___._. $145,777 $177,463
Average value
per ton .--. $18.18 $18.88
Open-market __ 8,299 8.072
Captive cooooe = 32,800 5,177
Imports for consumption 87 37
Exports oo eeaneaee 62 30

r Revised. .

! Data may not add to totals shown because of round
1 Selling value, f.0.b, plant, excluding cost of contain
3 Incomplete figures. Before 1961 the coverage of ca

DOMESTIC PRC

The Warner Co. of Bellefonte, Pa. added
200 tons of daily capacity to its lime plant
for basic-oxygen-furnace steelmaking. The
plant produces Bcell-Mine pebble lime. The
company also opened- a 1,000-ton dis-
tribution center in the Pittsburgh area.

The Detroit Lime Co., a subsidiary of
Fdward C. Levy Co., crected a 600-ton-per-
day vertical lime kiln, said to be the larg-
cst of its kind. Also being installed was a
500-ton-per-day rotary kiln. A major por-
tion of thc lime production was to go to
the basic-oxygen-furnace plant of Great
Lakes Stecl Corp. in Ecorse, Mich.2

Bethlchem Steel Corp. was building a
600 ton-pcr-day lime-burning plant for
basic-oxygen-steclmaking furnaces at its
Lackawanna, N.Y. plant, The plant will be
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Titanium

By John W.

Growing domestic requirements for high
performance, civilian and military aircraft
resulted in a 23 percent increase in ship-
ments of titanium mill products. Output
of titanium pigment also incrcased mark-
edly. A new ilmenite mine was opened in
Georgia, however, two producers of ilmen-
ite and rutile shut down mining operations
in Florida and total output declined. Ru-
tile output for the year was the lowest in
13 years,

Restirging demand for titanium metal in
the United States and Europe resulted in
increased output in all producing countries.
Productive capacity was expanded 24 per-
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Table 1.——~Salient titanium statistics

-1956-80
(average) 1961

1962 I

United Btates:
Iimenite concentrate:
Mine shipments

short tona 702,005 782,620 809,037 8
Value. . .thousand $14,783 $13.320 $13,974 1
Imports_short ton 361,022 7,151 160,434 p
. on. ..do 844,636 929,147 044,707 L
Titanium slag: .
Consumption._ . _do.... 132,080 130,184 138,205 1
Rutile concentrate:
Mine shipments_do.. .. 8,489 7,664 8,033
Value. . -thousands.. .. $1,087 $778 $933
Imports.short tons_.__ 44,554 27,497 35,966
Consumption._._do.... 33,079 29,548 31,749
Sponﬁe metal:
roduction..___ do..._ 9,128 6,727 6,780
Imports for
consumption..do.... 2,289 2,490 926
Consumption. . .do_... 6,549 6,991 7,136
Price: Dec. 31 per
pound. ... coeaanonaan $2.00 $1.60 $1.50
World production:
Ilmenite concentrate
short tons____ 1,923,860 2,331,500 2,170,220 2,1
Rutile concentrate...do.. .. 120,440 128,700 150,200 2

W Withheld to avoid diaclosing individual company confidential dat.

Legislation and Government Programs. -
—The Food and Drug Administration ap-
proved the use of titanium dioxide—syn-
thetically prepared and free from admix-
tures of other  substances—for coloring
foods. The manufactured titanium dioxide

may be used jn |
by weight, withe

1 Commodity ape
2 Qfl, Paint and
From Paints Into
No. 6, Jan. 81, 19
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DOMESTIC PRODUCTION

Concentrates.—Titanium Alloy Manu-
facturing Division of National Lead Co.
(TAM) ceased production of ilmenite and
rutile at Skinner, near Jacksonville, Fla,,
and the Florida Minerals Co. stopped pro-
duction at Vero Beach, Fla, As a result
total ilmenite output dropped below the
record of | million tons produced in 1964
and rutile production was the lowest in 13
years.

In addition to TAM and Florida Min-
erals, American Cyanamid Co., Piney Riv-
er, Va.; E. 1. du Pont de Nemours & Co.,
Inc., Starke and Lawtey, Fla.; Humphrey
Mining Co., Skinner, Fla.; and Folkston,
Ga.; M&T Chemicals, Inc., Hahover Coun-
ty, Va.; National Lead Co., Tahawus,
N.Y.; and The Glidden Co. Lakehurst,
N.J. also produced ilmenite. Porter
Brothers Corp. shipped ilmenite from
stockpiles at Boise, Idaho. Rutilé was pro-
duced by M&T Chemicals, Inc., at Beaver
Dam, Hanover County, Va., and Florida
Minerals at Vero, Fla.

The Humphrey Mining Co. began pro-
ducing a mixed product containing ilmen-
ite, rutile, and leucoxene at Folkson, Ga,,
for Du Pont. The plant operated on a
3.shift, 7-day week schedule with about
110 full-time workers. Mining was by
dredging.

The Bureau of Mineral Research of Rut-
gers University and Mineral Sands, Inc.,
were studying the heavy minerals in cer-

tain areas of Barnegat Bay in New Jersey
as a potential economic source of ilmenite.

Metal.—Output of titanium sponge mctal
increased for the 6th successive year.

Reactive Metals, Inc. began a program
to double its titanjum sponge metal ca-
pacity at Ashtabula, Ohio, to 5,000 tons
per year. A number of new reduction
vessels was to be installed, and capacity of
its vacuum annealing furnaces at Niles,
Ohio, will be doubled. New machines to
be installed at Niles include a slab grinder,
a large billet cutting machine, and two
round bar straighteners. . Part of the new
facilities being added were expected to be
in operation by January 1966. The com-
pany which is jointly owned by United
States Steel Corp. and National Distillers
& Chemical Corp. started operations at
Niles in a new forge shop for production
of titanium blooms, slabs, bars, and billets.

Oregon Metallurgical Corp. (Ormet), a
titanium casting and ingot producer an-
nounced it would build a plant of undis-
closed size to make titanium sponge metal
at Albany, Oreg. Earlier in the year
Ormet indicated that it expected a con-
tinuing high rate of growth in demand for
titanium castings.

Howmet Corp. (formerly Howe Sound
Co.) was expected to complete construc-
tion of a $650,000 plant to produce tita-
nium castings at White Hall, Mich. The
company reportedly will use graphite molds

Table 2.—Production and mine shipments of titanium concentrates from domestic ores
in the United States

Production,
Year short tons
(gross weight)

Shipments

Short tons Short tons Value
(gross weight) TiO: content (thousands)

Ilmenite: !

1

1963. %

1
Rutlle:
1056-80 (average) . .cvecceoamnacamnan
961 R

685,346 702,005 370,122 $14,783
782,412 782,629 410,191 13,320
807,725 809,037 420,606 13,974
888,400 890,071 470,983 16,529
1,001,132 1,003,997 526,042 19,178
969,459 948,832 494,353 18,058
9,678 8,489 8,007 1,067
9,045 7,664 7,251 778
9,981 8,033 7.617 933
11,916 11,311 10,839 1,262
8,002 10,547 10,112 1,016
w w w w

W Withheld to avold disclosing individual company confidential data.
1 Includes a mixed product containing rutile, leucoxene, and altered ilmenite.

TITANIUM

Table 3.—Titanium-meta
(Short tons)

1961 1962
Sponlga réletal:
roduction_ . ... __.........
Imports for consumption_ ... ... . ggg{) 0'973S
Industry stocks. __....._._ -2 7 1,200 1 &
G?;crnTam gtocku (DPA ' 30
ventories). . ... . ..__.__. ‘
e T T8
Torap- al consumption, 2,601 3.16!
Production. .. ____.
 Consumption . 1IIIIIIT sars 9%
Mill shape production *___ .. __ ... 5,147 : gggi
' Revised.

W Withheld to avold dhclt:slnv individual company confide

! Includes alloy constituents,

? Bureau of the Census and Business and Defense Bervices

ports Series BDSAF-26.

3(65).
2 Net shipments derivecs by subtractin
5 g th
industry’s gross shipments of that shape. Dent';lﬂot;fc%::g::::

in a process developed by Misco Precision
Castl_ngs Co., Whitehall, and Péchiney En-
terprises, Inc. (a U.S. subsidiary of Péch-
iney, Compagnie de Produits Chimiques ct
Electrometallurgiques of France). Péchiney
also owns 40 percent of Howmet.

) Titanium Metals Corporation of Amer-
ica (TMCA) completed the major portion
of a new strip finishing facility at its
Toropto, Ohio, titanium rolling mill and
acquired a new sendzimir rolling mill, ca-
pable of producing titanium sheet up to 48
3nchc§ in width and down to 0.010 inch
in thickness. Because of a strike at the
end of the year, the company experienced
a temporary work stoppage at its Hender-
son, Nev., facilities.

Aluminum Company of America (Al-

coa), the world’s largest producer of pri-
mary aluminum, announced that it would
beg_m producing large titanium forgings
at its special facilities at Cleveland, Ohio.
Construction of the titanium facility was
scheduled to start in 1965 and commercial
production begun in mid-1967.
. G.. O. Carlson, Inc., began producing
titanium plate and plate products at
Thorndale, Pa.; Cameron Iron Works, Inc.,
Houston, Tex., reportedly made available
heav.y wall titanium pipe up to 30 inches
in diameter and 30 feet in length.

Commercial producers of titanium sponge
metal were Reactive Metals Inc., Ashta-
bqla, Ohio, and TMCA, Henderson, Nev.
Titanium melters were Harvey Aluminum
Inc.,, Torrance, Calif.; Reactive Mctals’
Inc., Niles, Ohio; Oregon Metallurgical
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Table 4.—Titanium pigment data (TiO, content)

Year

pments !

Production _
(short tons) Quantity  Value, f.0.b,
(short tons) (thousands)

459,080 445,981 $238,673

502,879 491,122 262,265
523,201 513.822 270,438
519,458 528416 278,477
* 558,636 549,329 288.031
575,295 NA NA

T Revised.

NA Not available.

1 Includes interplant transfers.
7 Preliminary.

Source: Bureau of the Census.

rom its new chloride titanium dioxide
slant, which when fully operated is ex-
yected to add about 45,000 tons per year
o the company's titanium pigment ca-
acity.

Welding-Rod Coating.—A total of 326,-
)00 tons of welding rods, containing tita-

niferous materials in their coatings, was
produced. Of the total output, 51 percent
contained rutile; 15 percent, ilmenite; 21
percent, a mixture of rutile and manu-
factured titanium dioxide; 9 percent, man-
ufactured titanium dioxide; 1 percent, slag;
and 3 percent, miscellaneous mixtures.

CONSUMPTION

Concentrates.—Consumption of ilmenite,
vhich was used chiefly for making titanium
lioxide pigment, decréased 6 percent. The
1se of titanium slag, which is used mainly
or the same purpose, increased. Rutile
:onsumption, which is used principally for
roducing titanium metal and pigment and
so in welding rod coatings, increased 48
ercent.

Metal.—According to information on
hipments of titanium mill products, the
1se of titanium metal was 23 percent high-
i than in 1964.

Demand for titanium compressor wheels,
wbs, spacers, shafts, and blades for air-
raft engines increased substantially be-
:ause of increased requirements for both
nilitary and civilian aircraft. About 20,-
100 to 40,000 pounds (flight weight) of
itanium per airplane was expected to be
ised in each of the frames and engines of
he new C-5A air cargo carriers. ck-
reed Aircraft Corp. scheduled produZtion
f 58 of the 350-ton C-5A's by 1968 or
970.

Missile and space uses of titanium con-
inued to be significant, although this sec-
or comprised only 30 percent of the total
narket compared with about 50 percent in
964 because of the completion of produc-

tion schedules for the Mercury and Gemini
spacecraft.

Following the trend of recent years in-
dustrial uses of titanium increased.

A 750,000-gallon-per-day water desalt-
ing plant reportedly utilized about 100
miles of titanium tubing. The plant was
being built on St. Croix, Virgin Islands, by
Westinghouse Electric Corp. and was said
to be the first such plant to use titanium
in the multistage flash evaporation section.

Titanium rods, 20 feet in length, were
used to mark a 2-mile-long entrance to a
deep-water port being built in the Carib-
bean.

Porous titanium metal filters for applica-
tions involving high temperatures, rapid
thermal cycling and high differential pres-
sures were available in disk, cylinder, tube,
and sheet form and in pore sizes ranging
from 30 microns to 1.0 micron. A large
titanium producer offered complex or hol-
low extrusions of titanium with a maxi.
mum cross section of 5.25 inches, in weights
to 100 pounds, and lengths to 30 feet.

The four principal outlets for titanium
metal scrap were export, remelting (for
ingot), steelmaking, and anodizing and
electroplating accessory equipment.8 Tita-

3 American Metal Market. Titanium Scene,
See. 2 of v. 72, No, 53, Mar. 19, 1965, p. 29.

TITANIUM

Table 5.—~Cousumption of titanium concentrates in the
(Short tons)

Iimeaite ! Titaniy
Esti
Year and product Gross .';"inO.n"ed Gross
weight content weight

844,636 443,825 132,060
920,147 497,514 130,184
944,797 501,196 138205
874,986 450,508 152,416

977, 17'8 509,40.3 128,100

Welding-rod cox 76 341 io3
Alloys and carbide._. 2,gzg 1 gg; l?':;
Ceramijcs______ . (O] O]

Flbarﬁlu. .- - -
Miscellaneous..__-__ 220 TTTT77C a7 T 27

Totalo ..o 980,426 511,053 128,20
1965:
Pigments. __.__. . 920,168 481,384

Titanium metal._ .

Waelding-rod costi v
Alloys and carbide. 2,5&3 1 3(1?
Ceramics..__.... [O) o)
Fiberglaa_.._____...._.... .
, Miscellaneous_ 22 207227 TTTTTT 847 T 337
Total. oo ieicaannnn 923,304 483,002 148,184

! Includes & mixed product containing rutile, leucoxene, and al

ments and metal,

? Included with “Miscellaneous” to avold disclosing Individ ‘
:;uc uded with ::Plzmenu" to avoid dllelulng'lnglvlduul :::n;g
M ncluded with "Flberglu" to avoid disclosing individual compa

Included with “Alloys and carbide” to avoid disclosing individ

nium scrap consists chiefly of trim from
flat stock, mandrel wound bundles of sheet
and strip edges, turnings, and slab ends.
About one-half of the 7,000 tons of scrap
g;nerated in 1965 was remelted with tita-
nium sponge metal and about’ one-fourth
was 'exported. The rest was used in steel-
making and in the electroprocess industries.

The growing use of titanium castings,
which have been produced in significant
quantities only since 1956, was described.4
By the end of 1962 the dollar volume of
production of titanium castings for anti-
corrosive applications had jumped 1,100
percent over the comparable figure for
}959. In 1963 the price of titanium cast-
ings was lowered by an order of magni-
tude of 50 percent and sales were 15 times
greater than in 1959. In 1964, sales were
double those in '1963.

?lgmenb.—Consumption of titanium di-
ox.xde pigments on a gross weight basis and
using shipments as a gage increased 5 per-
cent.
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of the Department of the Interior and
Rand Corp. of Clevcland had been signed
for the construction of a pilot plant using
coal filters to purify municipal sewagc
wastes now being discharged into the Po-
tomac River.

At the Meramec Mining Co. Pea Ridge
mine 75 miles southwest of St. Louis, Mo.,
a water scttler was installed when it was
realized that mining the magnetite ore re-
sulted in abrasive solids in the mine water
that would cause rapid pump wear and
fill the sumps with settled sludge. It was
rcported that the scttling system did a
good job and justified the cost of con-
struction,38

A summarization was published?® on the
methods available for the treatment of
liquid and gaseous effluents, and methods
and processcs ‘that have been uscd or pro-
posed to recover valuable products from
plant wastes and to abate water pollution.
Water recovered for reusc was reported to
be ultimately the major valuable product
because of increasing watcr supply and wa-
ter trcatment costs and mounting charges
for using municipal sewage facilities.

In thc past, in the treatment of mining
wastes, attention was concentrated on pH
control and on the removal of oil and
other visible and nuisance pollutants. Few
mines had availed themselves of biological
methods for treating their wastes. An up-
surge of interest in the use of these meth-
ods has been shown to solve a number of
the oil industry’s disposal problems. Re-
cent studies established the usefulness of
these methods in achieving satisfactory re-
duction in the biochemical oxygen demand
(BOD) and in the phenols, residual oils,
and other organics of the refinery waste
fiquors. The various methods and results
of biological treatment available for deal-
ing with aqueous mining wastes were re-
ported.40

A study of the design and opcration of
thickening equipment for closed-water cir-
cuits in coal preparation plants indicated
that they were justificd from two stand-
points: economical operation and preven-
tion of stream pollution.41 From this sur-
vey of 14 operating plants using thickeners
for water recovery and refuse solid concen-
tration, it was apparent that the gravita-
tional thickener represented a dependable
device for these two purposes. Chemical
flocculants were required. Average cost of

water recovery was 244 cents per 1,000 gal-
lons of water treated, or 23 cents per ton
of dry refuse solids -handled. [t was con-
cluded that by using gravitational thick-
cners, water was rccov{crcd at a very reason-
able price, stream poilution was prevented,
and a closed waterfcircuit was achieved
requiring 2 minimum of makcup watcr.

The National Aeronautics and Space Ad-
ministration (NASA) drilled the second-
decpest disposal well in the United States
at its Michoud plant in New Orleans, La.,
where the gigantic Saturn launch vehicles
for the Apollo program were being as-
sembled. It is reported to be the only well
that discharges into a watcr-sand stratum.
Some 400,000 gallons per day of waste
cleaning solutions and rinse water from
cleansing of Saturn componcnts was bcing
injected in the disposal well. The cleaning
agents include chromate as well as various
acids and alkalis and could not be dis-
charged to a ncarby industrial canal be-
cause the chromates would harm oyster
beds in the bay. Studics showed that the
casicst and cheapest alternative for disposal
of waste was in a deep well. Chemical and
mincral industrial companics can profit by
the reported experiences of NASA, the first
to discharge their waste materials into a
sand strata.42

The demand for fuller use of water re-
sources dictated increased performance by
wastc trcatment processcs and the develop-
ment of strong interest concerning the
removal of constituents passed by biologi-
cal proccsses. The mceans werc reported+3
to be available to design units that will
closely reproduce laboratory performance
in thc field, and that the scope of the
chemical treatment has been cxpanded by
the advent of a host of organic polymer
coagulants.

» Monroe, H., K. Design_of a Mine Water
Settler at Pea Ridge. Min. Eng., v. 17, No. 12,
December 1965, pp. 81-84.

 Rickies, Robert N. Waste Recovery and Pol-
Jution Abatement. Chem. Eng., v. 72, No. 20,
Sept. 27, 1965, pp. 183-1K2.

4 Sherwood, Peter W. Treatment of Waste
Liguors. Min. Mag. (London). v. 112, No. &.
May 1966, pp. 804-309.

4i Dale, L. A.,, and D. A. Dahlstrom. Design
and Operatlon of Thickening Equipment for
Closed-Water Circuits in Coal Preparation
Plants. Trans. Soc. Min, Eng., v. 232, No. 2,
June 19665, pp. 141-149.

0 Chemical Week., Tearning to Whip Well
Woes. V. 98, No. 16, Apr. 10, 1965, pp. 118, 115.

4 Parsons, Willlam A. Chemical Treatment
of Sewage and Industrial Wastes. Nat. Lime
Assoc. Bull. 215, 1866, 189 pp.

Zinc

By Harold J. Schroed
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Rolling mills used 45900 tons of slab
zinc and remclted and rerolled 17,000 tons
of metallic scrap produced in fabricating
plants operated in connection with the
rolling mills. In addition, a small quantity
of purchased scrap (new clippings and old
zinc) was melted and rolled. Small quanti-
ties of alloying metals were added for some
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uscs. The rolled-zinc industry, however,
classificd these afloys as rolled zinc.

Net output of salable rolled zinc in-
creased 4 percent to 44,700 tons. Stocks of
rolled zinc at the mills declined to 1,600
tons by yearend. Besides shipments of
23,500 tons of rolled zinc, the rolling mills
consumed 38400 tons of rolled zinc in

Table 15.—Consumption of zinc I the United States

118 %

(Short tons)
1966-60
{average) 1961 1962 1968 1964 1986
Slab zine «eo--.. —————— e ———— 929,863 931,218 1,031,821 1,105,118 1,207,268 1,864,092
Ores (recoverable zinc content). 102,989 197.251 1101,682 1104,706 1106948  '122,802
Secondary (recoverable zinc
tent)® 194,469 179,005 199,908 204,398 222,536 265,083
f 17— 1,226,811 1,207,469 1,333,311  1.414;216 1,636,761 1,742,067
1 Includes ore used directly in galvanizing.
1 Excludes redistilled slab and remelt zinc.
Table 16—Slab zinc cousumption in the United States, by industry use
(Short tons)
1956-60
Industry and product (average) 1961 1962 1963 1964 1965
Galvanizing:
Sheet and strip —ceeeeeceen 187,676 211,300 213,970 238,919 257,828 270.826
Wire and wire rope 87,181 37,608 38,203 39,466 42,798 43,884
- Tubes and pipe .. 68.114 54,957 54,003 56,563 62,166 63,224
Fittings ao-. 9,804 6,640 8,039 1,787 8,802 8,641
Other oo 81,476 171,672 174,856 197,662 185,247 196,848
Total —ccumme- m———————— 884,150 382,077 388,670 420,287 456,336 482,421
Brasa products: .
Sheet, strip, and plate..._- 52,680 60,018 61,210 61,462 84,701 . 68,864
Rod and wire ... - 35,190 41,018 41,875 43,617 47,248 45,510
Tube —eeeo - oo - 11,108 10,168 10,627 10,786 10,402 10,030
Castings and blllets .. - 5,249 4,061 4,928 3,969 8,268 3,050
Copper-base ingots _.____.. 8,263 12,874 10,884 7.784 8,666 7.402
Qther copper-base products- 784 384 28 71 928 1,992
Tota] cacmacnomccmeeen 113,214 128,528 129,805 128,287 136,095 126,848
Zinc-base alloy:
Die ting alloy 847,382 387,227 419,042 462,543 517,864 629,809
Dies and rod alloy ——eeee--- 8,411 1,629 860 720 604 588
Slush and sand casting slloy 2,428 2,910 3,716 5,366 6,624 7,628
Total ceveea 856,216 341,766 423,808 468,619 524,682 887,970
Rolled tinc - 42,178 41,204 42,238 42,166 44,181 46,882
Zine oxide ceeeceeee 17,362 18,137 18,617 16,087 19,991 26,781
Other uses:
Wet batteries 1,184 1,068 1,133 1,218 1,168
Desilverizing lead —_ 2,648 2,630 2,302 2,096 2,893 2,444
Light-metal alloys - 4,198 4,347 4,920 6,660 4,769 8,124
Other? ... eeememvm—en— 8,324 11,471 20,788 20,796 18,763 23,484
Total cmermvccmvocmmcene 16,264 19,605 29,088 29.761 27,083 865,190
Grand total oceaceeo—- 029,364 981,218 1,031,821 1,105,118 1,207,268 1,354,002
4

1Includes 80,954 tons used In job galvanizing in 1961. 34.871 tons fn 15662, 39,228 tons In 19
alloys, chemlcals, castings,: and j

44,35¢ tons In 1964, and 51,011 tons in 1966.

3 Includes zinc used in making zinc dust, bronsze powder,

miscellaneous uses not elsewhere mentioned.

%

ZINC

Table 17~—~Slab zinc consumption In the United States In
(Short tong)

Indust Slp-l?dl:“
stry [ High Inter- B
Grade Grade medl;Le Sp:ac?;I S
Galvanizi
B?" leing .. 27,617 84,601 1.880 104,821 1
ronze ___._. 26,247 87,4
?{I:]f-bue alloys.. 631,748 2.'!385 28; i .
ed zI 22,187 10,360 5.84¢  7.846
Zine oxide - 1,085 4 : :
er 15,981 1.629 "2z 10,117
Total ... 730,716 116,807 7,839 126,654 2,

Table 18,—Rolled zinc produced and quantity avallable for

18964
Value
Short A
tons Total v;::
poun
Prudlgﬁtlon: '
otoengravin,
' Other plate s f__p_‘f.tf_: """" W W W
eet® _______ T TTTmTTTTTTC
15,638 $7.929.5
O L ———— 5580 11269891 an
and Wire oo oo w “Tw W
Import’{owl rolled zine caeoeee oo 42,964 20,201,411
Faporte 527; 526,990
Avalilable for consumption______.__ 88.'8?9 3'978'“‘

Value of slab xi
Value nddes by ';coll(i:\lnlz grades)-

W Withheld to avold disclosing Indivld
ual company confid
n:vl;"l!%urtu represent net production. In addition, ‘1‘4.65(;‘ to::"l(:l
rom scrap originating In fabricating plants operating in

3 Imeluded

in sheet cat vy in 1964.

?In 1964 material 0,1 inch or thicker was ol

azsed as

late anc

was classed as sheet. I
leas than 0.375 inch th?e:sgﬁm:lt:::]d oi?fh';ﬁ' or thicker wes.

manufacturing 21,400 tons of semifabricat-

ed and finished products.

Rolled zinc was produced in the form of
sheet, strip, ribbon, plate, rod, and wire.
Its major domestic use was for dry-cell bat.
tery cases and similar cases for radio con-
densers and tube shields, Photoengraving
plates, weatherstripping, roof flashing, and

household electric fuses were other uses,

CONSUMPTION OF SLAB ZINC BY
GEOGRAPHIC AREAS

Ohio, Pennsylvania, Indiana, and Illinoi

s . nois
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used in galvanizing. The iron and steel in-
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Table 19~Slab zinc consumption in the Unlted States in 1965, by industries and States
(Short tons)
State Galvanizers Brass mills? Die casters? Qther ? Total
Alab 40,952 ). 20— 42,676
Arizona W eceee mmmeee w
Arkansas w
Californla 33,826 47,846
Colorado w 3,608 -
Connectlcut 3,680 46,084
Delaware w w
Florida 2,672 w
Georgla w w
Hawail w w
Idaho . w
Illinols 47.865 178,062
Indlana 64,656 146,176
Iowa 825 w
KANBRS oo ecccmcm e e e cm———— w
Kentucky 16,834
Loust 1917 w
Maine w
Maryland 32,632
M Y 3,838 8.174
Michl 4,724 189,798
i t. 2,231 281
Misslissippl w W
* Missouri 6,728 17,723
Nebraska w 1,766
New Hampshire - ;
New Jersey 3,764 w
New York 5,898 7.497 71,712 93,156
North Caroll W ———— w
Ohlo 94,723 99,678
Oklah 3843 o w 8,018
Oregon 49 w w 60
Pennsylvania 70,448 w 22,151 134,726
Rhode Island 563 k. 20— 533
T 864 - w 2,692
w w 50,263
2 —— W
w w w 1,396
____________ W 2,268
W cecame w 15,396
w w 17,128
38,621 110,882 101,447 287,189
Total® «caa.-. S —— 478,338 126,345 836,258 106,363 1,346,306

i tinl data; Inciuded with “Undistributed.”

W Withheld to avoid disclosing Individual y inl

tIncludes brass mills, brass ingot makers, and brass foundries. .

? Includes producers of zinc-base alloy for dlecastings, stamping dies, and rods.
2 Includes slab zinc used in rolled zine products and in zinc oxide,

4 Excludes remelt zinc.

Table 20~Production and shipments of zinc plgments and compounds ® in the United States
1964 1965
Shipments Shipments
Value * Produc- Value?
’ Produc- tion Short
Pigment or tion St!;ort A g:hol)-t tons Aver
hort n ver- ns -
compound {;n:‘). " Total age per Total age per
ton ton
Zinc oxide?® coooaav 163,805 174,308 841,970,768 $241 187,820 186,570 $48,751,733 3261
Leaded zine oxide . 12,237 13,613 3,246,038 238 12,664 11,860 8,786,226 315
Zinc chloride, 50° B¢ 50,977 49,624 W w 52,835 54,298 w w
Zinc sulfate «ome-e- 46814 46,606 7,021,601 161 58,104 50,644 7,840,682 145

QUANTITY, thousand short fons

W Withheld to avold disclosing individual company confidential data.

t Excludes lithopone: figure withheld to avold disclosing individual company confidential data.

3 Value at plant, exclusive of contalner.
¥ Zine oxld: containing 5 percent or more lead Is classed as leaded sinc oxide,

4 Includes zine chloride equivalent of rinc ammonium chioride an

d chromated zinc chloride.

ZINC

Pigments and compounds were made
.from various zinc-bearing materials includ-
ing ore, slab zinc, scrap, and. residues.
Plants producing zinc pigments and com-
pounds numbered 16 for zinc oxide, 8 for
zinc sulfate, 8 for zinc chloride, and 1 for
lithopone.

Lead-free zinc oxide was made by several
processes; 67 percent was made from orcs
and residues by the American process, 20
percent from metal by the French process,
and 13 percent from scrap residues and
sccondary matcrials by other processes.

200

Leaded zinc
zinc chloride
secondary zij
was made fre
als.

Leaded zin
cral grades, ¢
tent. The mc
constituted n
tively small
or less, more
more than 50

Lithopone,

. 160

n
Q

80 (—

40

LN
/‘\ _.// Se— N
——

Leaded zinc oxldc\

Zinc oxide

X

Vi
Zinc sulfate h

ol Lt Lt Lottty

1940 1945 1950

1955

Figure 2.—Trends in shipments of zinc pi



1032

and barium sulfate, was produced but
figures are withheld to avoid disclosing in-
Aividual company confidential data.

Consumption and Uses.—Shipments of
‘cad-free zinc oxide were 186,600 toms, 7
ercent more than in 1964 with most of
‘he incrcase in shipment to the rubber in-
‘lustry. The quantity received by the rub-
her, paint, and ceramic industries account-
-«d for 77 percent of the total shipped.

The paint industry received 92 percent
of the 11,900 tons of leaded zinc oxide

<hipped.

Table 21.—Zinc content of zinc pigments’ and comp
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[

Lithopone was used principally in paint,
varnish and lacquer, chemicals, paper, rub-
ber, and floor coverings. :

The principal uses of zinc chloride were
for battery making, galvanizing, vulcaniz-.
ing fiber, preserving wood, and refining oil,
as well as for fungicides, solder, and tin-.
ning fluxcs.

The chief uses of zinc sulfate were in.
rayon and agriculture, Other uses were in
glue manufacture, flotation reagents, rub-
ber, and medicine. )

Prices.—Prices for French process, lead-
free zinc oxides advanced 0.50 cent in

I

produced by d i

manufacturers, by sources

(Short tons)
1964 1966
Zinc In pigments and com- Total Zinc In pigments and com- Total
pounds produced from— :lnlc in pounds produced {rom— 'r.!nlc in
pig- pig-

Pigment or Qre Sec- ments Ore Sec- ments

d Slab ondary and Slab ondary and °

Domes- For- zinc mate- com- Domes- For-- zinc mate- com-

tic . elgn rlasl pounds tic eign vial pounds

Zine oxlde ._..- 70,728 18,487 19,991 26,136 130,342 80.309 10,064 25,782 24,683 149,918

I.eaded sino .

oXide —eceeace HTL4 2,780 oo eee- T7.49¢ 4942 2,864 o e 7,796
Total —... 75,442 16,267 19,991 26,136 137.836 $5.841 21,908 26,782 24,688 157,714
“ine chlorlde?e. occcec  ccee- w W 12,315 e mm——— W W 12,740
Zlne sulfate - w W ceeen 6,208 14,921 w W e 9,069 17,926

W Withheld to avold disclosing individual company confidential data

1 Excludes vinc mulfide and lithopone; figures withheld to avol
\ chloride and chromated zinc chloride.

~onfidential data.

T Includes zinc tent of zine

Table 22.—Distribution of zinc oxide and leaded zinc oxide shipments, by Industries

d dlsclosing individual comn-ny:;

{Short tons)
1956-60
Industry (average) 1961 1962 1063 1964 1966
“inc oxide:
Rubber .. 77,001 71,684 80,247 82,776 98,568 108,057
Palnts ccoecavmmccer e e 82,748 80,405 81,881 34,882 81,176 80,249
Ceramics o ccamema—e -~ 9,608 10,068 11,092 9,381 0,447 10,009
hem] NA N. A NA 11,365
Agriculture  ceomeaeeen NA NA NA NA NA 9717
Photocopying coeeeovaomnm NA NA NA NA NA
Coated fabrics and textiles 8,671 1,186 202 w w w
Floor covering - .——ee-u 1,288 1,174 457 w 438 863
Other and unspecified 80,852 31,470 36,732 89,674 80,560
Total eecimme e 148,245 145,208 154,849 162,271 174,308 188,670
i.eaded vine oxide: .
PaINts e oo oo 22,428 16,533 14,969 14,899 18,124 10,961
Other and unspecified o——wow—v 888 1,474 736 574 489 899
by C17) I EPRIPR ST P 28,812 18,007 18,694 15,478 13,613 11,860
“Other.” .

W Withheld to avoid disclosing individual company confidential data, included with

NA Not available,
1 Figures for 1969-62 for rayon w.

ithheld to avoid disclosing individual company confidentlal data.

ZINC

Table 23.—Distribution of zinc sulfate shi
(Short tons)

Rayon Agriculture
Year Gross D
G
welght ba:?l weli:!ll’t qu)l?;
{ggg—eo (average)._. 20,514 18,362 7.595 6,588
Ioe1 .. 1228 11,007 5,678 5.086
1962 - w w 8.544 7.518
1964 T 18,086 16,108 W2s  yaor
1965 2120 18886 14331 15540

W Withheld to avoid d_llc)oulng Individual company confiden

March to a yearend quotation in cen
pound in carlots, freight allowed, :)f“”l?g(;
cents for Green Seal grade and 17.25 cents
for White Seal grade. American Process
lead-free zinc oxide, leaded zinc oxide ot'
the 35-percent grade, and leaded zinc oxide
;);‘ 715hc] 55(7)-5pcrc¢:nt grade were quoted at

75, 15.75, and 16. i
throughout the year. %0 cencs, respectively.

Zinc chloride (50° Baumé) was quoted
at 5.5'5.cents per pound throughout the
year. Zinc sulfate (monohydrate, 36 per-
¢ent) in less than carlots was quoted at
950 cents per pound until March 29 when
It Increased to 10.25 cents where it re-
mained for the balance of the year.

Forelgn Trade.—Exports of zinc oxide in-
creased 9 percent with shipments to 43
coul_ltriu. Canada, Turkey, and Colombia
recelvet':l 31, 17, and 14 percent of the total
respectively. Lithopone exports declined to

half the
since 196!

Substay
oxide an
of the 4
zinc pign
Canada s
tively, of
fate imp
from Me
Luxembor
Germany.

Table 2

Kind

Zinc oxide
Lithopone

Total

Table 25.—~U.S. imports for consumption of zinc |

1964
Kind v
Short tons (thol;
Zinc oxide
,Z!ch sulfide a"s’gg 3
Zine chi 506
Zine i..?:lf‘ 1246
Zinc cyanlde Lae
inc ds, n.a.p.f. Ogg
Total - - 12,480 2,
STOCKS
Producer Stocks.—Stocks of slab zi e
- uUnc at  consumer
p}'od}xcer plants were 31,200 tons at the be-  of the ;caf
ginning of the year, declined to a low of tons by th
about 20,000 tons at the end of April, then rapid build
increased to 28,600 tons by yearend. This 151,900 ton:
:i':sc tll;); \ lowest ycarend stocks recorded ment stock]
e . i
reversing tf
Comsumer Stocks.—Stocks of slab zinc at  stocks dgrin

232-748 ORI &%



