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GENERAL SUMMARY
QCCENTUATED by the threat of possiblo lead shortages

resulung from unpredicltable work stoppages, an accolerated
program of defense construction, and Government require-
ments for the strategic stock pile, consumer demand for lead remained
high throughout 1948. As a vesult, the market quotation for lead
advanced three times during the year to establish new record highs
and a sellers’ market continued to prevail within the industry. With
elimination of o 30,000-ton potential gain in domestic mine production
In 1948 through work stoppages in certain mining areas which in
turn limited domestic refinery output, there was increasing demand
for lead from secondary and foreign sources. Recovery from secondary
sources remained above 500,000 tons and surpassed domestic mine
output for the third successive year. Total imports of lead were 52
percent greater in 1948 than in 1947 owing in part to the desire for
American dollars abroad and to the suspension of lead import duties
beginning July 1, 1948. '
he total consumption of nrimary, antimonial, and secondary lead in
the United States in 1948 was 1,115,995 tons. Lead stocks (physical
Inventory) at primary smelters and refineries rose 113 percent during
1948, and consumers’ inventorics at the end of the year were 30
percent greater than on January 1.

. Government regulations requiring a license for the exportation of
pig lead and lead semimanufactures remained operative throughout
the year.

Gotllsof SiRing operations, s varlowts Siats Shaien o £, CopguIng WIses of U Industry. - For
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Salient statistics of the lead industry in the United States
1944-48, in short tons

193043
(averngo) 1044 1016

Production of refined primary lead:
Y'rom domostiec ores and bnso bulllon. .| 439,082 | 394,443 { 350, 636

From forelgn oros and base bulllon__..| 85,234 70,320 87,050

B <17 PR 524,926 | 464,763 | 443,686

Recovory of socondary 1088 c..ammnoaan- 312,871 | 331,418 | 303,038
Imports: t

226,0"3 | 230,313
58 8

93, 670 70, 006
15,623 1,784

Lead in Elzs, bars, and old.
Lead in base bulllon__.
Load in ores and matte

Exports of refined plg lead * .

Estimsted consumption of primsary and

socondary lead. . ..ooo . ecucenicnnoneas 031,000 (1, 118, 643 {1, 051, 602
Pricos (cents per pound): :
New York:
Avorage for period.......... 5.80 6. 50 6. 50
Quotstlon at ond of poriod.. 5.97 0. 50 8. H0
London averago for perlod. ... [ 4.49 4.90

Mine production of recoverable lead | 488,470 ] 416,861 | 300,831
World smelter production of lead ¥.._...-. 1, 840, 000 |1, 424, 000 |1, 233, 000

I Data tneludo lead Importod for Immodlato consumption plus matorial ¢
undor bond,

2 Revised figures.

1 Includoes less than 1 ton of forelgn lend reexported in 1944, 377 tons ln 1
1947, and none in 1948, according to records of the U. 8. Departmont of Col

¢ Figuro not available.

DOMESTIC PRODUCTION

Statistics on lead output may be prepared on ¢
refinery basis. The mine-production data comj
lead content in ore and conccntrates and adj
average losses in smelting are the most pertinen
tion from year to year. The pig-lead output, as
and refiners, presents 8 more precise figure of act
generally differs from the mine figure owing to t
shipments and smelter consumption of ore and -
inequities, however, tend to balance over a perio

MINE PRODUCTION

Despite a continued high industrial demand
time high-record market price, domestic mino ¢
lead (including that made into pigments) in 194
2 percent over 1947. Work stoppages due t
disputes curtailed lead outputs in certain areas ¢
single factor to impede the obtaining of greater st
mines in 1948. The work stoppage which shut
Lead Co. mines, mills, and smelter in southeas
weeks was estimated to have been responsible |
tons of lead production. Work stoppages duri
lead outputs in other areas, notably tﬂe Tri-Sta
eastern Washington.
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Of the total lead produced at United States mines in 1948, 63
percent came from the output of 25 propertics. Missouri continued
to rank first among the Siates in the production of lead, and the
Southenastern Missouri district continued (o be the largest lead-

roducing aren, supplying 26 percent of the total domestic oulput.

he St. J%scph Lead Co., as in the past, produced the bulk of the out-
put from its Bonne .Terre, Desloge, Federnl, and Leadwood mino

roups in St. Francois County and the Mine La Motte mine in
ﬁlIn.dison County. IFach minc s equipped with a mill; the five have
a combined daily capacity Bf about 24,000 tons. In the Lri-State
district the production of lead concentrates, stimulated by the record
high price, increased 11 percent over 1948 despite the loss of operating
time caused by a labor strike in July and August. The Tri-State
area produced 7 percent of the total domestic output in 1948 compared
with 6 pereent in 1947,

The combined *Western Stales contributed 65 percent of the total
domestic production and recorded a 14-percent gain over 1947.  Idaho
was again the largest producer of lead in the Western States and second
only to Missourl in the United States. In 1948, 93 percent of the
Stato total lend came from the Cocur d’Alene region. Six properties
in Idaho produced 60 percent of the State total lead, and of the total
more than 77 percent came from zinc-lead ore and old tailings. Lead
production in Utah in 1948 responded strongly to the record high
market price of lead, and the State output rose to the highest level
since 1943. The United States & Lark property of the United Stales
Smelting, Refining & Mining Co. in the West Mountain (Binghain)
district romained first among the State lead producers:  Of the State
total lead in 1948, 88 percent was recovered from zinc-lead ore.
Uninterrupted operation of lead and zinc-lead mines in Arizona in
1948 resulted in an output of 29,899 short tons of recoverable lead,
the largest in the history of the State, and 5 percent greater than the
previous record production in 1947. The Copper Queen mine of the
Phelps Dodge Corp. at Bisbee continued to be the largest Arizona
lead producer in 1948; about 90 percent of the State total lead was
recovercd from zinc-lead ore.  In Colorado the value of lead recovered
fromn ores in 1948 was higher than in any previous year and exceeded
that of gold for the first time since 1891. In quantity the mine pro-
duction of lead increased 34 percent over 1947 and was the largest
since 1928. The leading producer in the State in 1948 was the
American Smelting & Refining Co. Kokomo wnit in Summit County.
Zinc lead ore yielded 25 percent of the State total lead during the
year. Lead production in Montana gained 14 percent over 1947 and
was the largest yearly output since 1942. The four leading pro-
ducers, which contributed 84 percent of the State total in 1948, were
the Butte Hill mine and dumps, the Emma, Mike Horse, and Jack
Waite mines. Of the Montana total output of lead in 1948, 89 per-
cent was recovered from zine-lead ove.

LEAD

Mine production of recoverable lead in the Unit
1944-48, by States, in s

103943
Btate (average)|] 1944

509 44

237,737 | 209,018

West Central States:
Arkansas._ ... ...o.cecocccmmamaoaianann
Kansas. ..

14
11,758 9, 394
175,740 | 174,683
23,304 13, 044
210,810 | 108,02t

1,718 1, 971
261

170

2, 250 1, 844
30 {ooenee...
2,620 4,622
761 1,418

7,07 9, 822
456,470 | 416,861

Mine production of recoverable lead in the Un
duced 1,000 tons or more during any ye

District - Btate

8outheastern Missour] reglon...

Cocur d’Alene region. ... AR

West Mountain (Bingham).....{ Utah_

T'ri-Btate (Joplin region) ... _! Kansas, southwosiorn Mis-
sour{, Oklahoma.

Summlt Valley (Butte}.........
Pork Clty region...... .
Warren (Bisbes)..

Ploche..

Old Hat._..

Californla ( .

Austinville. _| Virginfa.......

Metaline ... ...coccmeouanan-, Washington.__
Utsh

Rush Valley & Smelter (Tooele | Utah. ... . ...c......
Couanty).

‘TenMille.......................{ Colorodo......._..

Pima (Sierriias, Papago, Twin | Arizona_..
Buttes).

 Ban Mlguol....oocolonot Colorado......

&g)lft.tsrlal un M ...| Now Moxleo. . .......-en..
Kentucky-southern [l}inols.. ... Kentuoky, southern Iilinois
Magdalena .| New Moxtco. . _...o...o.--
Dlg Bug..... .| Arizona._.
Plonesr (Rico). .| Colorado
Harshaw_. .| Arizona
Heddleston .{ Montan
Anlmas.. . (.Eiolorudo.

. . sho_ ... .. . iccioaa.--
%;};)};?rls\gis;él.sslppl Valloy...--.- Towa, northern Iiinols, Wis-

consin,
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SMELTER AND REFINERY PRODUCTION

Pig lead in the United States is derived from threce main sources—
domestic-mino production, imports of foreign orc and base bullion,
and secondary smelter output from scrap materinl—and is produced

.at primary plants that treat ore, base bullion, and small quantities of

scrap and at secondary plants that process scrap exclusively. Of the
cight primary smelters operating in the Western States, only two
(Selby, Calif., and Bradley, Idaho) produce refined merchant lead.
The other six plants produce only base bullion (containing approxi-
mately 98 percent lead plus goﬁi, silver, and small quantities of
impurities recovered from the orc smelted), which is shipped to re-
fineries in the Middle Western and Enstern States for recovery of the
gold and silver and purification of the lead to meet commercial require-
ments. Both primary and secondary smelting plants may make
refined lead or antimonial lead. Because of the large quantity of
hard lead—such as battery scrap—melted at sccondary smelters, the
output from this type of operation is essentially antimonial lead
alloys. Statistics on the production of refined lead and alloys at
secondary plants aro given in the Secondary Lead section of this
chapter.  The 14 primary smelters and refincries in operation in the
United States in 1948 consuined 432,543 short tons (lead content) of
ore and concentrates, 16 percent of which was of foreign origin, com-
pared with 448,703 tons in 1947, 14 percent of which was lorcign.

ACTIVE LEAD SMELTERS AND REFINERIES

Primary lead smelters and refincriecs operating in the United States
in 1948 were as follows:

Califﬁornia): Selby—Selby plant, Ameri~an Smelting & Refining Co. (smelter and
refinery).
Co(loracllo: )Lcu.dville———Arkan'sas Valley plant, American Smelting & Refining Co.
smelter).
Idaho: Bradley—Bunker Hill Smelter, Bunker Hill & Sullivan Mining & Con-
centrating Co. (smelter and refinery).
Il]ingis: A)]ton—Federal plant, American Smelling & Refining Co. (smelter and
refinery).
Indiana: Fast Chicago—U. S. 8. Lead Refinery, Inec. (refinery).
Kansas: Galena—Galena plant, Fagle-Picher Co. (smelter and refinery).
Missé)uri:)Herculaneum—lIerculaneum plant, St. Joseph Lead Co. (smeclter and
refinery).
'It()ntar‘lta.:)East Helena—East Helena plant, American Smelting & Refining Co.
smelter).
Nebraska: Omaha—Omaha plant, Ameri~~n Smelting & Refining Co. (refinery).
New Jersey: Barber—Perth Amboy plant, American Smelting & Refining Co.
(smelter and refinery).
gex;ts: L! Paso—ElI Paso plant, American Smelting & Refining Co. (smelter).
tah: - .
Midvale—Midvale plant, United States Smelting, Refining & Mining Co.
(smelter).
Murray—Murray plant, American Smelting & Refining Co. (smelter).
Tooele—Tooele plant, International Smelting & Refining Co. (smelter).

REFINED LEAD
Primary refincries in the United States in 1948 produced 411,646

short tons of refined lead, a decline of 10 percent from the 1947 output
of 456,672 tons.

LEAD

Of the 406,694 tons ol primary lead
ores and base bullion supplied 83 percer
ported base bullion 17 porcont. In 1941
domestic and 14 percent foreign. The qua
from foreign base bullion, which hasbeen n
over one hundredfold in 1948. Tho followi
of refined lead by sources and by country
of the sources of lead from domestic ores
duction section of this chapter.

Refined lead produced at primary refineries ir
194448, in short ¢

Sourco 1944 1045

Refned lead:
Fromn domestic ores and baso bullion. 304,443 350, ¢
From (orelgn ores. ..o voveoemeeeauan. 70, 225 86,
From forolgn base bullion. .. ... 05 1

‘I'otal from prir.ary sources. 464,763 443,
Fromh SCrph o oo e ceamcocceceeanmns Il,_ff‘lx_. ‘___ﬁlj
Total refined lead. . . ..ooaialans 476, 131 462, |
’/ILvomgelsulluqJ:{Ico]pcr }»onlnd o reie $0.004 $0. €
“otul enloulated value of privnary ro
(l’t:‘:dc‘.i._-......._....p. ......... e $69, 490, 000 1850, 780, ¢

1 Excludes value of rofined lead produced from scrnp at prim

Refined primary lead produced in the United Sta
in short tons .

Source . 1044 19

Domestic ore and base bullion._............ 304, 443 35¢
Foreign ore: . ‘
Agustrslls .............................. 22,210 2
Cenada..... . 7,46t 1
BUrope. . ..o oocceceeiciiicccecae e
Mexico.. ... 5, 250 ‘
South America 13, 434 2
Other forelgn. 21,870 2

B 0T 7 U 70, 225 8

South America. ...
Otheor foreign.........

B 01 7 R
Tolnl forelgn ... ocvoeeeiimmaaceanan 70, 320 L)
Grand total. oeoieni e 464,763 44

ANTIMONIAL LE

Antimoniel lead output at primary re
highest level in history as production ady
Distribution of the lead according to sou
table. The average antimony content ¢
in 1948 remained unchanged from 1947
antimonial lead is an important byproc
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billion, the quantity derived from this source is only a small part of
th: annual domestic output. The major production is recovered from
thw smelting of antimonial lead scrap at secondary smelters. Produc-
ti-n data from lead-smelting plants treating scrap materials oxclu-
si cly are summarized in the following section and discussed in detail
in the Secondary Metals—Nonferrous chapter of this volume.

Ayiimonial lead produced at primary lead refineries in the United States, 1944—48

Produc- Antimony content Lead content by differenco (short tons)
tion
Year
(sbort 8hort From do- | From for- From

tons) tons Pereent | mesticore | eign ore scrap Total
67,002 4,670 8.1 13, 280 5,477 34,476 63, 232
50, 495 4,148 7.3 7,286 2,095 42,360 h2, 347
50, 480 3,285 6.6 11, 106 2,149 33, 860 47,106
86,075 4,033 6.7 14, 836 9, 850 50, 450 81,142
00, 764 6, 760 5.7 29, 561 15,918 49, 525 96,004

SECONDARY LEAD

-omo scrap lead is treated at primary smelters and refineries, but
th-. greater part is received at a large number of plantis that treat
secondary materials exclusively. Secondary lead is recovered in the
form of refined lead, antimonial lead, and other alloys. Recovery at
primary and other plants in 194448 is shown in the following table.
Sc-ondary lead recovery in 1948 cxceeded the total domestic refined
primary lead production by 23 percent and surpassed the domestic
mine output of recoverable lead for the third successive year. Further
details appear in the Secondary Metals—Nonferrous chapter of this
voiume,

Secondery lead recovered in the United States, 1944-48, in short tons

1044 1945 1946 1047 1948
As 1 'ined metal:
tprimary plants...___.._.......... 11,368 18, 525 8,013 15, 662 4, 0562
Atother plants. .- ..oooooooooooL. 43,078 42, 608 5, 001 _ 06,843 126, 058
TOtaL. oo 66, 040 61,123 73,704 111, 505 131,003
In qi- imonial lead:
< L primary plsnts. 34,475 42,366 33,850 50, 456 49, 625
7\ other plants._... 146, 343 151,713 159, 834 200, 479 104, 027
LKLY | . 180, 818 14, 070 103, 684 265, 036 243, 652
Inotheralloys. . oooooeemaioina . 05, 652 107, 837 126, 300 134, 630 124, G110
drand total;
Short tons................ e 331,416 363, 039 302, 787 511,970 600, 071
Valus. ..o $42, 421, 248 [$46, 468, 802 ($065, 088, 216 | $140, 423, 420 [$179, 025, 418

LEAD PIGMENTS

‘the principal lead pigments are litharge, white lead, red lead,
sulrimed lead, leaded zinc oxide, and orange mineral. These prod-
uct: are manufactured for the most part from metal, but some ore
ant’ concentrates are converted directly to pigments. Details of the
pro-iuction of lead pigments are given in the Ecad and Zinc Pigments
and Zinc Salts chapter of this volume.

LEAD

CONSUMPTION AND USE

Doinestic load consumption (including lead
rectly in tho manufacture of lead pigments and s
short tons in 1948. Of the total consumed, 6
fined soft lead, 280,952 tons antimonial lead,
white scrap, 52,719 tons percentage metals, 21,
scrap, 24,485 tons drosses and residues, and 1
ores used dircctly in the manufacture of load
the year 77 percent of the total lead consumed v
facture of mctal products. Production of th
consuming items—batteries, cable covering, al
used nearly 53 percent of all the lead consume:
took 31 percent of the total, cable covering 15 p
fluid 7 percont.

Consumption of lead in the United State

Metal products:
Ammunition

Solder
Btorage batterles
Btorage batteries
Terpe metal.._.
Type metal ...

Eanv.lmou(al lead) .
oxides)

Tota) metal productS. ..o oo eoooomeumaairem i cciaceeencercaa e as

Plgments:
White lead. .. oo icicimeerimc e
Red lead and litharge.
Pigment colors.....

Total PIEMENIS . ccoee o ieec i cccemrccramiacecace o amezemm e aaneaas

Chemleals:
Tetraethyllead _.._....._.
Mi 11 h 1s

Total chemleals. .o oo e eiim e e

M iscellancous uses:
ANNCBINE. et mea i emnare e e v e eeas
Qalvonizing..
Lead plating. ...
Woelghts and ballast___._._...

Total mlscellancous uses
Other uses unclassified......

QArand total . et icicmctemrmcccacnenreenam e

1 Includes lead content of leaded zino oxide production.



e Pt sy

TR,
PR

BESR Ty Tt =

712 MINERALS YEARBOOK, 1048

Consumption of lead in the United States in 1948, by months !

Manth Bhort tons Mont¥ 8hort tons
January 97, 451 August. ... __.. ‘ T 02
{;brusr 92,451 I Beptember. S - 32; ég';’
by artl:b 102,60} || October. ... 108, 106
sl')i' - gg. gg; }\Yovnmgmoor_ 98, 936

- ) Jecembor. . T
June. .. 89, 847 —--—M
Oy oee LI 75,720 Totelo. ... ... ... 1,133, 805

! Includos lead contont of leaded zinc oxlde production.

Lead consumption in the United States in 1948, by class of products and type of
i material, in short tons

Bcrap, per-
Soft and an- centago ,
timonial lead metal, Total

drosses, etc.

Metal products 715,183 153, 040
N , 53, 868, 232
I(;lﬁmelnul: ....... : 124, 203 195 1124, 488
emieals o0 : M08 | 4, 089
Miscellaueous. .. o ; 16, 170 621 16, 691
Unclassified ... 11,733 762 12,495
Total.......o......... 001, 168 154, 27 11, 115, 006

' Exeludes 17,000 tons of lead contained in leaded zine oxlda.

STOCKS

Producers’ Stocks.—Load stocks, as reported by the Amorican
Bureau of Mctal Statistics, are shown in the following table. Stocks
of refined and antimonial lead include metal held by all primary re-
finers and by some of the refiners of secondary material who produce
soft lead. According to monthly reports released by the American
Bureau of Metal Statistics, stocks of refined lead and antimonial lead
declined in the first quarter of the year to a low of 14,837 tons at the
end of March. Inventories gained sharply to 19,453 tons during
April and continued to advance through May and June. Stocks on

Lead stocks at end of year at smelters and refineries in the United States, 194448,
in short tons

{Amerlcan Burcau of Metal Statistics)

1044 1045 1046 1847 1048
Katioral oad | b | e nr Toel e
Total . ... 10, 536 44,807 47, 687 21,328 38, 644
Lem}\ltnsl'l:tﬁ?ell?::llr(::]";ﬂnurlos ........ 7,333 8,618 8, 453 7, 65
In tranlt to yofinorios ./ 1111111 ]2,' 30 4840 4011 5 47 At
. , 473 16, 007 16, 042 16,328 17, 939
Totol. ... .o 25,137 28, 604 20, 406 29, 427 31,737
80, 461 89, 462 111,836 77,100 76,373
125,134 162,933 188,829 127,054 146, 754

LEAD

July 1 totaled 23,246 tons, declined sligh
dropped sharply in August to 18,971 tons
the remainder of the yoar the inventories
peak 1948 lovel of 38,644 tons—a not gain of
The Bureau of Mines annual survey of
refiners indicated stocks of 13,634 tons (le
at plants on January 1, 1948, and 29,048 t
Primary antimonial lead stocks at these s
7,009 short tons (lead content) at the b
tons at the end of the ycar. In terms of
at the 14 operating smelters and refiner
from 46,313 tons to 44,038 tons during the
tory of basc bullion at refineries that rec
material and at smelters that produce ba
refineries totaled 4,912 tons at the begint
tons at the end of Deccmber 1948.  Stock
or work lead at five combination smelt
included in reports to the Burcau of Min
can be made botween these data and th
Burcan of Mectal Statistics. TFigures repor
represent physical inventory at the plants,
and do not include material in process or |
Consumers’ Stocks.—Consumers’ stocks
during 1948. Inventories of refined lead
creased 20 percent and 57 porcent, res
prevailing at the first of tho year. Total
1, 1948, were 91,344 tons, dropped to 80,8
showed o gencral upward trend thercafter
on December 31, the highest point of the j
Reconstruction Finance Corporation St
(mostly corroding grade) of 4,996 short f
January 1, 1948, were transferred during
Department, Bureau of Federal Supply.

Consumers’ stocks of lead at the end of 1947 and

short tons
Refinod Unmeclted
Antimonial Porcenl
Dato soft whito P
load load scrap motals
Dec. 31, 1047 51,619 22, 402 3,514 6,2
bie, 31,1048, - 82,077 36,088 4,828 7,0

The two major markets for lead in th
York and St. Louis; much of the lead pro
at prices normally based upon quotations
suspension of trading on the London Met
1939, the London market has had no dire

. quotations, and the differential betweon

prices has remained 0.2 cent a pound, an
freight charges between the two points.
The market price for common lead, D

883326—650——46
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$0.15 per pound until April 5, when the price advanced to $0.175.
Continued heavy demands for lead from consumers and sales of
foreign metal at premiums reportedly as high as 5 cents a pound
resulted in a further advance on July 28 to $0.195 per pound. An
additional increase on November 1 raised the quotation to an all-
time record of $0.215 per pound at which level it remained the balance
of the year.

The official London maximum price of £90 per long ton, duty
peid, for Empiro and foreign soft lead, fixed by the DBritish Ministry
of Supply March 31, 1947, was advanced to £112 on October 1,
1948, but remained unchanged the remainder of the year. Quota-
tions of the London Metal li@xchange, discontinued at thoe outbreak
of the war in September 1939, wero not resumed during 1948.

Average monthly and yearly quoted prices of lead at St. Louis, New York, and
London, 1946-48, in cents per pound !

1040 1047 1948
Month

8t. Now | T.on- 8t. Now Lon- 8t. Now | Lon-

Louis | York | don? | Louis | York | dou? | Louls | York | doun?
JanUAry. .. ..cecveveeoion... 0. 38 6. 50 6. 28 12,76 12.93 12. 68 14.82 ) 15.00 16.17
February. 8.36 8.50 7.01 13.01 13.18 ] 12,58 | 14.82| 15.00 16.17
March 6.36 8. 50 7.01 14,77 14.98 12.68 14.82 15. 00 16.17
April. 8. 356 6. 50 7.84 | 14.82| 156.00 186.17 | 17.04 | 17.21 16.17
ay. 6.35 6.50 8.00 14.82 | 16.00 18.17 17.32 ) 17.50 16.17
June. 8.03 8.18 8.09 14. 82 16. 00 16. 17 17.32 17. 50 18.17
July._.. 0.10 0.26 9.88 14.82 15.00 16.17 17.63 17. 8t 16.17
August_.__. 8.10 8.25 0.88 14.82 15.00 10.17 19,32 19. 50 16. 17
September. . 8.10 8,25 9.88 14.82 | 15.00 18.17 19.32 10.50 18.17
October..... . 8.10 8.25 0.88 14.82 15.00 18.17 19,32 19. 60 20.12
November.. 10. 29 10. 44 0.88 14.82 15.00 16.17 21,321 21.60 20. 12
December.......c..o....... 12,02 12,19 0.88 | 14.82| 1500 16.17 | 21.32{ 21.50 20.12
Averago...... S I 7.90 8.11 8.63 | 14.50 { 14.67 16.27 | 17.87{ 18.04 17.16

! Bt. Louls: Metal Statlstlcs, 1049, p, 409. Now York: Moetal Statistics, 1949, p. 493. London: E&MJ
Metal and Mineral Markets.

1 Average price of foreign lead, converted to cents por pound with the pound sterling at $4.0214. Official
maximum price raised on Juno 11, 1946; Jan. 16, 1846; Apr. 8, 1946; July 1, 1046; Jan. 1, 1047; Mar, 31, 1047; and

October 1, 1948,
FOREIGN TRADE *

Tariff.—The import duty set by tho Tariff Act of 1930 on lead-
bearing ores, flue dust, and mattes (lead content) was 1% cents per
pound, and on lead bullion, pigs, v.rs, scrap lead, antimonial lead,
type metal, babbitt metal, solder, and alloys not specifically provided
for, 2% cents per pound. In accordance with the Mexican Trade
Agreement of January 30, 1943, these rates were reduced to % cent
and 1%, cents per pound, respectively. A provision of the agreement
permits the increase in the tariff on lead-bearing ores, flue dust, and
mattes to 1) cents per pound (lead content) and lead bullion, pigs,
bars, scrap lead, etc., to 1%, cents per pound 30 days after the war
emergency is officially terminated. The import duty of 1%, cents
per pound on pig lead and ¥% cent a pound on lead in ores and con-
centrates was suspended in June 1948 until June 30, 1949, by act of
Congress. )

Imports.—Imports of lead increased sharply in 1948 but remained
well below the peak level established in 1942. As in previous years,

! Fl%lrcs on Imports and exports compiled by M. B. Prico, of tho Bureau of Mincs, from records of the
U. 8. Department of Commorco.

LEAD

the greater part of the lead imported was ic
40 percent of which came from Mexico, 22
percent from Australia, 9 percent each fr
percent from 20 other countries. Impor!
increased almost fivefold in 1948 to reach t
Nearly 90 percent of the bullion originate
of lead in ore, concentrate, and matte—
Union of South Africa, Australia, Peru, Ne:
increased 26 percent.
i i United States in ore,
Totel lead ‘mp:;:ieselcrll;.li)ngl;;? by countries, in sho
|U. 8. Department of Comm

Country 1044
QOro and matte:

ﬁlrlcnt.l .......................................... 3,400

PRENEING . - o ooeooe e cee e cem e[
Australla. 2}, égg
Bolivia.__ Loss
Canada. $ o0
Chlle... .24
Maexlco. ...... Ry
Newfoundland 1% m

[ £ PR '
Othor countries....voeemmoacecnaaaaa. P 471

Total oreand matte. ..o oeoicoiiamemaen.n 93, 570

Base bullfon:

Mexico.

ugoslavia. ..
Other countries

Total plgs aBd bars.. o oocoem i ieeiaaiaeans 222,768

Reclalmed, scra;
Africa.

Austral
Belglnm-Luxembourg. - ccceeacmmomceoaacenafomaanaao .
Conada....cooeemevenn

Nothorlands........
Panama, Republic o
Philippines, Republic
Yugoslavia. . oo oe e iiaeieccmrenn e a s .

Othor countrics. 74 |
Total reclaimed, serap, etc. ... coovcnoaaeo.. 3,316
Grand total. - . .ociicicmiroiiceciiemcaaaaas 319, 701

t Data includo load jmportod for immediato consuwmption plus n
1 Rovisod figure.
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Lead imported for consumption in the United States, 1944-48, by classes! Pig lead exported from the United States, by dest
{U. 8. Dopartment of Commerce} {U. S. Department of Comr
J.cad In oros, Decstination 1044
a Lead In haso . Sheets, plpe, Not
flnufmg‘:'tﬁ.?g.r. bullion Plgs ond bars ond shot other-
- Year wlso  * Tatal Countrios: |
orort o " sposh | value e "
or razil. ..
tons | Yolue | G| Value tt;lo\l.:at Value stlc;grsl Vilue | (value) Canada. ... 5
Canal Zono. ..o eiieieaiieiiieiem e e
100, 84616, 750, 2 8“ T
, , 756, 209 73| $7,015| 223, 370/$22, 703, 4:10 40| $39,672]  $547[$290, 895, 675 hina. . .
76, 1268| 5, 758, 605 20) 2,242| 227,311( 25, 280, 633 17| 2.778| 32,518| 31,212, 708 Colombla..
28,377} 3,066, 111 20 2,302] 100,820 14,205, 902 241 10,261) 21,5617) 17,491,080 Cuba.......
144,41018,658,043] 11,758] 2416,613) 158,705} 38,008, 443 67| 42,434] 10,45312 50, 108, 767 Crechoslovakia..
33, 932| 8,360, 607 10, 922| 3, 230, 135| 244, 698| 81, 001, 605 181] 100, 519] 35, 564|101, 069, 746 P%"IL’ Kong..
- ndia........
{ In addition Ut } 1 : l\hlqlnd‘agnscur.
n o on {0 quaniitics shown (valne included in total values), “reclalmed, scrap, cte.’ | ted as 0XICO. .. .-
itgll&x;st;lm;_i i«),;;rr;rtlonls:',4 ﬁ"é’;%{ﬁ 1945: &mz tons, SU1,840; 1096: 24K tons, $104.015; 1017 tl((evi'sylgcli‘ofl{uﬁ’mss. gcg;’or{ﬂngs- Kndilieg T S
oy ns, $4,072,151; : 28, Long, $4,262,520,  IMigures 101444 s B y corn- othorlands Antllles. .
IR w B ety i )| ) gures for 8 include lead recelved by the Qovern Panama, Ropublic of .. 18
1 Revisod figuro. ’ Philippines, Ropubllcofcocevvonaoo oo iaiiii i
Portugat...._.._... 542
: i . . Saudi Arabla__ -
Miscellaneous products, containing lead, imported for consumption in the United Turkog'---- -
States, 194448 U.8.8. R.
Uruguay.. 7
{U. 8. Leparunent of Commiorce) g‘l,){:::‘:gll‘l\lii;lcs.. ;;
Babbitt metal, solder, white metal, Total oo e 15, 523
‘ ;\’:lgdlgmer combinatlons contain- | Type metal and antlmonial lead Continents: .
North America. ... 80
Year 8outh America. . .- 541
Glin.lm Lead . (iross Land Elsllf:nﬂn .- 14.8%
\zs(i)‘drlzt c&_llx‘l::;t Valuo v(vﬁ:t‘;:,': c?sr;,';;’:;" Valuo Africa and Ocoanla. 5
tons) tons) tons) tons)
lInlnmlisl‘l;lon losiy thn;\s 1 ton of foroign load was recxported {n
50 43 $15, 368 7, 562 7,174 $064, 256 tons , none in 1948,
13 Blodounzl  aio| o470 | a7 ¥ Less than 1 ton. LD REVI
\ L 74 1, 49 220, 045
240 161 | 170,247 2,408 2,219 753, 604 WOR E
257 184 213,014 14,340 12,707 5,162, 108 . . .
Lead is produced in many countries
E . ) . Mexico, Australia, and Canada—have
xports.—Total exports of pig Jead (excluding reexports of foreign quarters of the world output in recent ye
refined lead) declined from 1,514 tons in 1947 to 399 tons in 1948. accompanying table, which shows worl
Export restrictions imposcd under the Export Control Act of 1940 1942-48, insofar as statistics aro available
remained in force throughout 1948,
World smelter production of lead, by countries w
Lead exported from the Li.ted States, 1944-48 : tons !
{U. S. Department of Corumerce} [Complled by B. B, Mitc
ll"o:;zlgn Forelgn Country 1942 1043 1944
" cad ox- d ex-
Plgs and bars ported in Pigs nnd bars l}:?ngln
manulac- manufac- Argentina... 20, 760 23, 800 19,100
Year . tures with Yeur . tures with Australla_. 255,400 | 102,322 [ 157,026
henefit of benefit of Austria_ .. 8, 787 12,043 10,123
Short draw-bock Short draw-back Belgium 1. 18, 240 7,960 7,690
tons | Value (short 101L | yalue (short Burma.. 17,130 [ocooeoooa]omnnnse..
tons) tous tons) Canads. 220,722 | 203,001 | 129,347
o China..... 1,160 1,179 163
Czechoslovakla. ) i ®
15, 523 $2,073,145 20,237 || 1947.... 1,614 | $383, 132 [0} France...... Jlo12,402 1 12,428 1,923
1,407 | 202,754 14,816 || 1048, .. 300 | 159,421 10} Qermany .. 2| 140,200 | 157,200 (139,900
607 | 10G, 457 10} reeco. ... , 300 1,150 600
guatema]n.. ‘ glo 373 “ 1
ary.. , 810 8, 3,230
V Data not available. ! Inlcjirllug.. f ................................
Indocbins, - * 2 1 5
41 3 28, 906 17,716 2,220
Seo footnotes at cnd of table.
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World smelter production of lead, by countries where smelted, 1942-48, in metrio
tons !—Continued

Country 1042 1043 1044 1045 1930 1047 1048
.}gpan .......................... 120,010 | 1032,511 { 138,048 | 10 12, 668 4, 065 8,747 10, 600
oroa:
Northern.... coreeefl oo | usaer | 2nz0 ) gmes | 12000 12,000 } o
xi 102,980 | 212,452 | 178,270 [ 201,078 | 137,742 | 217,827 [ 187,067
1,118 1,206 1,047 1,748 8,371 | 15,801 13,220
Norway. Y Y S 02 30 18 g
... 37,016 | 43,171| 38,006 | 40,001 { 30,478 | 32,810 34,207
Poland. __ 16,311 | 15,506 | 15,833 | 7,000 | 10,015 12,761 16, 874
Rumania 154 187 261 3,363 3,226 3,316 0
8outh-West Afrlen oo oo jioooociii oo e e 64 82
pain..... 41,140 | 36,760 | 30,078 | 31,022 | 32,348 | 34,382 20,926
8weden © 230 2,103 | 10,553.| 12,501 | 11,223 9,229 5, 192
Tuulsla. [ 8210 1,867 5,336 7,023 7. 880 0, 840 17, 960
U.8. 8. R.._C .| s80,000{ ©60,000] 45,000 40,000 48,000 63 000 76, 000
Unlted Kingdomé_ .  _~ . _0 5,487 4,004 3, 550 2,743 2, 640 2,852 2,312
Unlted Statos (roftned) 1_...__. 407,008 | 425,003 | 421,838 | 402,304 | 300,717 | 400,018 | 363,002
Total (estimate) 1. ...... 1,665,000 (1, 402, 000 [1,202, 000 (1, 119, 000 1, 034, 000-}1, 283,000 | 1, 288, 000

1 Data derived in lmrt from Monthly Bulletin of the United Nations, The Mineral Industry of the
Britlsh Commonwealth and Forelgn Countries Statisticnl S8ummary, and the Yearbook of the American
Buronu of Metal Btatiatlcs.
Includes scmg.
Included with Germsany.
Exclusive of secondary matorial. Includes Upper Silesla and Sudoteniand through 1844.
Anprozimate production.
Data not yet avallable, ostimato by author of chapter Included in total,
Bizonal area.
January to Juno, inclusive.
! Data rsrresent Trisnon Hungary subsequent to October 1944.
1 Prelimlnary data.
# Figuros cover lead rofinod from domestic and foreign ores; rofined lead produced [rom forelgn base
bullion not included.
1 Includes estimate for Yugoslavia by author.

- .

Argentina.—The chief lead-producing district in Argentina is the
Aguilar, where the Compania Minera Aguilar, S. A., a subsidiary of
the St. Joseph Lead Co., operates the Aguilar group of mines. Over
80 percent of the annual Argentine mine output of lead is produced
at this property. Output in 1948 was at a ratec approximately 40
percent unger the installed mill capacity owing to extremely poor
transportation facilities, which interrupted incoming shipments of ma-
chinery, Diesel o0il, and mine timber, as well as shipments of concen-
trates to the smelter. The production of lead concentrates in 1948
totaled 24,068 metric tons compared with 25,834 tons in 1947. On
December 31, 1948, 1,744 tons of i.. d concentrates and 84,496 tons
of zinc concentrates were stock-piled at the mine awaiting shipment.

Australia.—Shortages of labor and material continued to hamper
mining operations in Australia in 1948. Steel was in particularly
short supply; as a result, deliveries of mining and milling machinery
were being delayed 18 months to 2 years.

Lead and zinc production was emphasized during the year at the
Mount Isa mines in northwest Queensland, the copper section of the
mine being idle until the new copper milfing and smelting plant is
completed. Production of lead-zinc ore totaled 571,706 tons; ore re-
serves in the lead-zinc lodes were estimated at 9,608,400 tons assay-
ing 6.4 ounces of silver per ton, 8.7 percent lead, and 7.3 percent zinc.
During 1948 the Zinc Corp., Ltd., treated 454,717 tons of ore com-
pared with 408,648 tons in 1947. At the New Broken Hill Consoli-
dated property, adjoining the Zinc Corp. on the south and managed

. Cedra.

LEAD

by that company, ore output was increased
to 103,567 tons in 1948, the grade of ore t
ton, lead 9 percent, and zinc 12.6 percent.
The Lake George Mining Corp., Litd., at ¢
Wales, produced 12,644 tons of lead conce
June 30, 1948. Ore reserves on that date w
tons assaying 1.17 dwt. gold and 1.46 oun
percent lead, 11.85 percent zinc, and 0.65 p
put of Electrolytic Zine Co. of Australasia ir
assaying 2.0 dws. gold and 7.05 ounces of &
zinc, 6.2 percent lead, and 0.48 percent cof
A shortage of skilled miners and reduced
by North Broken Hill, Ltd., as the principa
duction in 1948. The grade of ore mined
years, but recoveries of lead, silver, and z
obtained. At Broken Hill South, Ltd., pro
June 30, 1948, totaled 236,950 tons of ore as
per ton, 13 percent lead, and 12 percent zir
of lead concentrates containing 74.8 percen
Burma.—Rehabilitation of the Burma C
which was severely damaged by Japanese
continued in 1948, The mine was unwatere
level—668 feet below the 6th level—and op
an effort to gain access to the 12th level.
the electric pump on that level will be pt
prewar method o}) controlling mine water w:
Additional electric power provided by thr
installed in May 1948 enabled resumptior
operations. Production of refined lead beg
continued until early September, when it w
shortage of cssential mining supplies cause
over the Burmsa Railway -due to insurge
production were resumed early in October
refined lead was produced before opera
September.
Chile.—Exceptionally high grade lead-z
curring at the Compania Minera Aysen o

- Lago Buenos Aires in Aysen Territory of so

exploration has developed enough ore reser
mill with the financial aid of the Chilean Mi
lurgical tests conducted in the laboratorie
duced high-grade lead and zinc flotation ¢
separation and recoveries, Until Chilean
ciently to permit economical transportatic
centrates will be shipped from Puerto Desc
the Atlantic coast.

French Morocco.—Mine output of lead in
in 1948 and surpassed the prewar product
ducing centers were Zellidia, Aouli, Toui
The Société Nord Africaine du
Société des Mines de Zellidja (51 percent), 1
percent), and St. Joseph Lead Co. (16 perce
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conducted exploration of mineral lands formerly held by the Zellidja
Co. in both Morocco and Algeria, adjacent to the main Zellidja
property. .

Greece.—Rehabilitation of the Laurium lead-zine mine 35 miles
south of Athens was in progress during the latter part of 1948 by the
Mediterrancan Mines, I.td. The company plans to ercet a 200-ton
flotation mill to treat an indicated sulfide-ore reserve of 260,000 tons
carrying 5 to 8 percent lead and an estimated 2,500,000 tons of tailings
and slimes assaying 2.5 to 4.5 percent lead.

Greenland.—In the summer of 1948 a Danish Governinent goo-
logical survey party headed by Dr. Lange Koch discovered a lead
deposit on the east coast of Greenland at Mesters Vig in the area
around King Oscar Fjord and Davy Sound (73° 15’ N. Lat., 24° W.
Lon%.). The deposit included 3 quartz veins 5 to 10 meters wide and
8 kilometers long cxtending from the coast to a mountain pass at
an elevation of 600 meters. Ore samples taken from the outerops
assayed 80 percent lecad and some samples contained as high as
301 grams of silver per ton. No zine, bismuth, or other minerals were
found which might complicate the recovery of the lead. On the basis
of data obtained from exploration conducted in 1948 the arca is thought
to contain an estimated one million tons of lead. More detailed
development and exploration are planned for the summer season of
1949.

Peru.—Lead production from Peru comes from g large number of
mines, the most productive being the Cerro de Pasco, Casapalca,
‘Huaron, Volcan, Atacocha, Cercapuquio, and Colquijirca mines.
Lead output in 1948 at Cerro de Pasco was grenter than in the pre-
vious year, due partly to the fact that throughout 1948 the ’aragsha
mill at Cerro de Pasco was uscd exclusively for lead-zine ores, making
possible expansion of mining operations in the Cerro de Pasco lead-
zine ore body. Production was halted at the Casapalca mine on
April 19, 1948, by a fire which began in the underground hoist room
of the Aguas Calientes shaft, killing 52 mine employees.

During the year the Compania Minero Atacocha began erccting
the first of three 330-ton units of a new 1,000-ton flotation mill. The
new plant is expocted Lo be operating by the middle of 1950.

The Peruvian Government took action during 1948 to aid in
expanding mineral production and early in the ycar made the first sub-
stantial reduction in tax load granted by any Latin American country
by lowering the export tax.

South-West Africa.—The Tsumeb mine is the only important
source of lead in South-West Africa. During 1948 shipments of
lead-copper ores and concentrates totaled 74,837 short tons, contain-
ing 29,428 tons of lead and 7,483 tons of copper. Development
included unwatering the mine to the twenticth level (1,900 feet below
the surface), where mine workings of the former German owners were
found to be in good condition. Diamond drilling below the twentieth
level disclosed new and substantial ore tonnages. To provide addi-
tional productive capacity from the lower levels of the mine and to
permit handling 1,800 to 2,000 tons of ore per day, the company
plans to sink a new shaft al an estimated cost of $2,000,000. The
new 1,200-ton-per-day selective flotation mill hegan producing in
March 1948.
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Tanganyika.—There were many conllictir
to the importance of the lead deposit at
indieated proved ore reserves of 25 million
cent lead, in addition Lo copper, silver, go
cobalt. Other more conservative reports
proved tonnage averaging 6.5 percent lead.
plant construction at the property proceed
of Uruwira Minerals, Ltd., with technical
Corp., T.td.  Late in tho year the Union Cor
pation in the development for the stated
disclosed did not indicate an ore body of enc
the expensive development that would be ne
could be cxploited.

Turkey.—Metallurgical tosts on ore frc
owned by the Turkish Government agenc
during 1948. The property in the Taurus M
of Nigde, 257 kilometers from the Mediterr:
has a known ore rescrve of 250,000 tons c
5 percent zine, and some gold and silver.

A flotation plant, power plant, and reps
during 1948 at the Keban mine in the Pros
meters from Iskenderon. The concentrator
tons of ore annually. Proved ore reserves ¢
ing 10 percent lead. It is planned to build
to treat concentrates from both the Keban



Lead and Zinc Pigments and Zinc Salts

By HELENA M. MEYER and ALETHEA W. MITCHELL

GENERAL SUMMARY

MALLER quantities of all of the Icad and zinc pigments

covered by this report were shipped in 1948 than in 1947, declines

ranging from.a low of 6 percent for zinc oxide to a high of
33 percent for white lead (dry and in oil). Again, as in several im-
mediately preceding years, the quantities shipped were not a true
measurc of demand. Large pigment users, such as the automobile,
construction, storage battery, and rubber industries, operated at or
above the high levels of 1947, so that requirements for pigments were
unabated in '1948. The manufacture of passenger automobiles and
trucks, for example, rose 9 percent following the sharp advance in
1947; new private and Fublic construction was 26 percent larger in
value, and the value of paint, varnish, and lacquer materials rose
slightly over the previous all-time peak in 1947. Gains in unit values,
of course, played an important part in raising total valucs for con-
struction and paint. Consumption of natural rubber increased
11 percent, whereas that of the synthetic type dropped 20 percent,
causing an over-all decrease. Natural rubber, however, requireé
considerably more zinc oxide than the synthetic type.

Shortages of crude materials used for pigment manufacture,
notably pig lead, continued to be a limiting factor in the pigments
picture. The inadequato supplics of pig lcuﬁ in recent years and the
inflationary trend of prices in gcnerulpcaused the price of pig lead to
reach new peaks in 1947 and again in-1948. Lead-pigment prices
responded by establishing new tops of their own in both years. These
high prices played a part, no doubt, in reducing demand for some of
the pigments covered by this report. The price for slab zinc gained
markedly but did not exceed records set in World War I. ~ Zine-
pigment prices in 1947 and 1948 were the highest in many years and
in some mstances may have reached new all-time heights.

Shlpmepts of white lead (dry) dropped 32 percent and were the
smallest since 1934. Thosc of the “in oil” variety fell 34 percent and
were smaller even than the 1945 total, itself below all previous totals
since considerably beforo the beginning of tho present century.
Red-lead shipments declined 15 percent and were tho lowest since
1938. The total for litharge was 7 percent below the record per-
formance in 1947 but second only to shipments in that ycar.
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LEAD AND ZINC PIGMENTS AN

Salient statistics of the lead and zinc pigments
1943-48

1043 1044 1045
Productlon (sales) ! of princi-
pu‘lfl ments;
hite lead (dry and in
olly ... sbaort tons.. 76, 187 86,720 51,17
Litharge. .. PR [ S 113,001 138, 203 138, 7¢
Rod lead —.- 53,378 83,872 47, 3¢
Zine 0x1d0. oo do.... 143, 402 140, 678 127, 0¢
Leaded zinc oxide__do.__. 43,828 04,3905 62, 5¢
Lithopone........_. do_... 136, 723 142, 905 138, 1C
Value of products:
Al} lead plgments____.___. $41, 807,000 |$486, 601,000 (39, 045, OC
All gine plgmoents_____.__. 36, 260, 000 { 38, 288,000 { 36, 644, O(
Totale e cemnnremacrrrenee 78, 167,000 { 86,889,000 | 76, 689, O(
Valuo per ton received by pro-
ucers:
White lead (dry) 163 163 1!
itharge. ... 162 146 1
Red lead.. 171 164 1¢
Zinc oxidse.. 137 139 1
Leaded zine oxid: 132 132 1
Lithopone 79 78
Forelgn trade:
Load plgments:
Value of exports. . .... 1, 439,000 1,387,000 1,427, 0(
Value of imports..___. 3,000 6,000 8, 0t
Zinc pigments: . .
aluo of exports. .....| 2,737,000 { 2,017,000 | 2,279,0(
Value of imports...... 5,000 , 600 ®
Export halanco..... 4,108,000 | 3,396,500 | 3,698,0

! Roported as shipments, 1946—48.
* Data for baslo lead sullate in 1048 included under wbito lend;

sepmtc y.
Excludes value of basic load sulfate; Bureau of Mines not at li
¢ Less than $500. .

Zinc oxide shipments were 6 percent und
than in only five other preceding years,
inclusive. Shipments of leaded zinc oxide
were smaller only than the ﬁrevious peaks 1
relatively the same as the 1946 tonna
dropped 15 percent and were the smallest ¢

Zinc chloride evidently established a no
though there are a few gaps in the statist
zinc sulfate approximated those for 1947 a
peak for 1946.

Titanium pigments were shipped in g
before in 1948, continuing the establishmr
fifth successive year. Even greater height
in recent years had production capacity
cexpanded ggain in 1948 to close to 10 |
record high tonnages made available, how
demand, and further plant oxtensions were

High lights in the distribution of pigment
report are oullined in the following discus
to make noteworthy gains as a consumer
largest outlet for litharge, ceramics took 1
ever before, rising' 9 percent over previou
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Zinc oxide was shipped for ceramic manufacture in new high record
quantitics for the third successive year, and red jead was shipped at a
record high rate, except for 1941, The use of white lead by cernmie
makers, on the other hand, has been gaining for several ycars but
dropped, at least temporarily, in 1948.  All pigments were shipped in
smaller quantities for paint manufacture than in 1947; shipments of
white lead for this purposc doubtless were the smallest since many
years before the present century began. Shipments of red lead for
paint manufacture, however, were 6 percent above the prewar
(1935-39) average rate. Those of zine oxide were relatively un-
changed from that average, of leaded zine oxide were 72 percent
higher, and of lithopone were 11 percent lower than the prewar period.
White-lead shipments for paint fell to considerably below hall of the
prewar average rate. Storage-battery manufacture took less litharge
and red lead in 1948 as comparced with 1947 but used more litharge
than in any other year, or almost three times the prewar average
quantity; red lcad amounted to 27 percent less than the prewar
average. The insecticidal use of litharge has been hardest hit of this
pigment’s uscs, falling 17 percent from 1947, amounting to only
23 percent of the all-time high record in 1944, and falling 60 percent
below the prewar average. Consumption of zine sulfate for agricul-
tural purposes likewise made a poor showing in 1948, falling 31 per-
cent (dry basis) from 1947 and amounting to only about half of its
peak tonnage in 1946, The manufacture of rubber took greater
quantities of the pigments covered by this report in 1948 than in 1947
and also showed to advantage in vrelation to carlier years,  Zine oxide
was used for rubber at a record rate except for 1941 and 1946, lithopone
was the highest since 1937, and litharge the largest since 1944, being
53 percent above the prewar level. A new high record was estab-
lished in 1948 by shipments of zinc¢ sulfate for rayon manufacture.
This use has climbed continuously since 1942.

Batteries.—There has been publicity ! recently in connection with
the nickel-cadmium battery, new to the United States but long-known
in Europe. Arguments both in favor of and against the battery were
contained in the literature.

Paints.—A lead-frec exterior house paint, with a titaniumn base, was
introduced ? in 1948. Lato in 1947 a new basic silicate white-lcad pig-
ment, which was said to contain 45 percent lead by weight as compared
to 80 percent in basic carbonate white lead, was announced.? The
characteristic of basic silicate white lead, it was said, results from
pigment particlos having & central core of silica so that whercas the
pigment has the characteristics of lead compounds, less lead is required.
Prospects for the development of improved finishes ‘(paints, varnish,
etc.) were outlined ¢ briefly.

1 Willlhnganz, Fugone, Is ‘There o Litatimo Battery: Pres. at conventlon of Assoclation of American
Dattary Manufacttirors, Inc., Chlengo, 111, Nov, 11-13, 1148,

Tho Nickol Cadmium Battery, s progress report: Consumors Roports, vol. M, No. 5, May 1049, pp,
220-222 and 233-234,

Manchestor, Harlnnd, Nickel-Cadinfum Battery Tastg as Long as tho Car: Popular Scienco, vol. 153,
No. 2, August 1948, pp. 113-118.

1 011, Paint & Drug Heporter, vol. 154, No. 7, Aug. 16, 1918, p. 82,

3 Ofl, Palut & Drug Reporter, vol. 152, No. 20, Nov. 17, 1047, p. 82.

‘Chemical Engincering, Improved Finishes, vol 54, No. 10, October 1847, p. 242.

LEAD AND ZINC PIGMENTS AN

PRODUCTION

The value of lead and zine pigments in
basic lead sulfate, which cannot bo sho
increase of 2 percent despito the 13-percont
total tonnage of the lead and zine pigments
valucs in 1948, of course, made the fo
Lead pigments and zinc pigments comp
respectively, of the.total vnﬁg in 1948,
percent, respectively, in 1947,

JFFor many ycars, figurcs on sales were us
as o better guide to activity in the pigment:
Beginning with 1945, the base was change
with data compiled on Bureau of Mines
Available information for 1945 (the ycar
there was little difference between sales ar
In reporting tonnages of pigments, an att
duplication. One of the chief problems
frequently are blended to make another p:
and zinc oxido, for examplo, are blended to 1
in this instance tho pigment weights ap
last-named class only. Pigments consume
to make products beyond those covored by
storage batterics, and other articles—arce co

LEAD PIGMENTS

Lead pigments shipments dropped 15 per
to higher average values, rose 1 percent i
with 1947. (Shipmeonts of basic lead sulf
Mines is not at liberty to publish, are exclud
All lead pigments covered by the totals pl:
1948 tonnage—white lead, dry, falling 32 pe
34 percent; red lead, 15 percent; and lithar

Quoted lead pigment prices were high
average valucs reportod by producers likeo
values for red lead and litharge wore 1 anc
higher than in 1947 despite quantity losscs &

Lead pigments' shipped by manufacturers in

1047

Valuoe (at plant, ex-

Pigment! clusive of container)
Short tons

Total Average

Red lead.... 36,004 1$12, 022, 585 $33

Lithargo. ... . 167,050 | 52,345,041 31
White lond:

DY oo 30,075 | 12,036, 554 30

Imoild. .. 20,712 | 13,704,387 46

1 Bureau of Mines not at liborty to publish figures for basic lead
3 Woight of white lead only but value of paste.
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Lead pigments shipped by manufacturers in the United States, 1944-48, in

short tons
Tinslo lead sulfato
Whito lead or subliinod load Orange
Yesr Red lead | o) Litharge
Dry In ofl White Blue
48, 466 39, 260 §, 263 1,080 63,972 | - 284 138, 203
27,382 23,788 2 235 1,660 47,381 230 138, 708
141,802 24, 600 Q 1 32, 620 123 s
39,076 20,712 ( 1 36,004 | 107, 050
26, 551 10, 518 Q@ 2 30,787 {ocaaianann 154,778

1 Basio lead sulfate included with white lead (dry); Bureau of Mlnoes not at liberty to publish Ogure,
3 Burcau of Mines not at liberty to publish figure.

ZINC PIGMENTS AND SALTS

Zinc-pigment shipments declined 12 percent in total quantity in
1948 from the record established in 1947, but increased 3 percent in
total value to a new high peak. Higher average values for the three
pigments covered accounted for the contrasting movements. Ship-
ments of zinc oxide (lead-free) fell 6 percent from the high performance
in 1947 but were smaller only than in 5 carlier years—1946, 1927-29,
and 1925. Although shipments of the leaded variety decreased 17
percent, they failed to exceed only the previous peaks for 1947 and
1941, being relatively the same as the 1946 tonnage. Lithopone
shipments dropped 15 percent and were the smallest since 1945.

Zinc chloride shipments, so far as can be ascertained, established a
record in 1948, although the statistical picture for this product is
somewhat incomplete. Zinc sulfate shipments wero relatively un-
changed from 1947 and second only to thosc for 1946. '

Zinc pigments and salts shipped by manufacturers in the United States, 1847-48

1047 1948
Value (at plant, exclu- Value (at plant, exclu-
Pigment or sait slve of cox?mlner) . slve of c%ntalner)
Bhort tons Shorttons | "
Total Averago Total Avcrago
Zino oxide ! . 160, 771 |$29, 873, 882 - $186 150, 058 |$32, 862, 368 $218
Leaded zino oxlde 81,450 | 16, 634, 5618 | 204 67, 441 | 16, 548, 036 245
Lithopone....... 165,024 | 17,382, 602 105 140,033 | 18, 135,076 115
Zinc chloride, 50° B - 65,521 | 4,279,737 85 68, 701 4,717,963 89
Zlnosulfate. ..o.eooeoooei... 21,647 | 2,235,683 104 21,513 | 2,443,869 14

1 Zinc oxide contalning & percent or more lead [s classed as leaded zinc oxide.  In thig table data for leaded
zino oxide {nclude & smsll quantity coutaining loss than & percent load.

Zinc pigments and salts shipped by manufacturers in the United States, 1944-48,
in short tons

Yoar Zine oxido L":‘L"go‘,l““ Litbopone Zl'}go‘i,h]l-f")lde Zino sulfato
140, G76 04, 306 142, 006 67, 515 17, 150
127,055 62, 608 130, 161 606, 230 20, 864
157,851 87,071 147,001 67,318 24,9031
163, 771 81,459 185, 024 65’521 21,847
150, 858 87,441 140,033 68, 701 21,513

1 Includes a small quantity comalnlng'losa than § percent load,

LEAD AND ZINC PIGMENTS

CONSUMPTION BY It
WHITE LEAD

The down trend in use of white lead, in
extended in 1948. Shipments of white le
1947 and were the smallest since 1934; |
were 34 percent below 1947 and less ov
themselves the lowest since considerably
present century. Total white-lead shipm
tom since many years before the present
scarcity of pig {e&d and all-time record p:
for the poor showing. Paint took at lcast
in 1948; a more precise break-down of
would add more to “paint’ than to any
pansion in the use of white lead for ce
temporarily, in 1948.

Production of white lead (dry) amounte
lead in oil to 17,672 tons, compared w
respectively, in 1947.

Distribution of white lead (dry and in oil) ship;

short tons
Industry 10441 19
70, 048 4
046
4,832
86, 720 5

t Reported as salos.
3 Data for basic lead sullate Included with white lead; Burcal

BASIC LEAD SULF

The Bureau of Mines is not at liberty
lead sulfate for 1946—48. Shipments in 1
of “white lead” (dry), but 1947 and 194

ay. Basic lead sulfate is-used almost ¢
tial quantities are used as an intermediate
of leaded zinc oxide. Such quantitics |
this series under leaded zinc oxide rather

Distribution of basic lead suifate shipments, by

Industry . 19441 19

- 5,496
268

2 1.
567
0,33

# Reported a3 aales.
3 Data for basie lead sulfate Included with white lend; Bureat
3 Bureau of Mines not at liberty to publlish figures.



728 MINERALS YEARBOOK, 1048

RED LEAD

Shipments of red lead dropped 15 percent from 1947 and were the
smallest since 1938, exceeding that year by a narrow margin,  The
manufacture of storage. batterics—the chicl use of red lead—took 29
percent less than in 1947, when shipments were 31 percent below the
all-time peak rate of 1944, but substantially the same as in late prewar
years. Shipments for paint manufacture declined 4 percent, but this
use about ap(f)roximated prewar levels, Ceramics took 31 percent
more red lead in 1948 and doubtless consumption was higher than
in any previous year cxcepb 1941, being 20 percent below that year.

Production of red lcad amounted to 29,698 tons in 1948 compared
with 36,041 tons in 1947.

Distribution of red-lead shipments, by industries, 1944-48, in short tons

Industry 19441 1944 1916 1047 1048
Storage batterles....o.ovoioimiiiaiaas 30, 21t 26, 726 19,116 20,883 14, 854
Paints. .. .- 18,074 10,438 9,318 11,362 10, 863
Ceramics 878 G20 1,228 v77 1,276
Other... 4, 809 3, o2 2, Bon 2,812 1,704
53, 072 47, 381 32,0620 36,004 - 1!(),_787

1 Reported as sales,

ORANGE MINERAL

No shipments nor production of orange mineral was reported in
1948 and 1947.

Distribution of orange mineral shipments, by industries, 1942-48,! in short tons

Iodustry 19421 19431 1942 1945 1646
Ink manufscture. ... ... .. u3 44 : 56 63 78
(Color plgments. . ... .....ooiomiiiiiiiain 7 8 205 161 18
Other oo et 2R 22 PA] 16 27
128 70 284 230 123

!} No shipments reported for 1047-48.
3 Reportod as sales.

LITHARGE

Litharge gave the best performance in'1948 of all pigments covered
by this report. Although shipments dropped 7 percent, compared
with 6 percent for zinc oxide, they were smaller only than the all-time
peak in 1947, whereas zine oxide shipments were lower than in fivo
carlier years. Storage batlerics, as always by far the leading use
and responsible for the 1947 peak record, took 10 percent less than
the record tonnage, or more than the average decline. In 1947
and 1948, two-thirds of total litharge shipments went to storage-
battery manufacturers, compared with an average of 44 percent in
the 5-year period 1935-39. In addition to the litharge used to make
batteries, the storage-battery manufacturers themselves produce from
pig lead a black or suboxide of lead which they usc as a substitute
for litharge. The quantity for 1948—G9,000 tons—was unchanged
from the high record established in 1947 and was 13 percent above
the previous peaks in 1944 and 1941. Black oxide production

LEAD AND ZINC PIGMENTS AND ZII

required 66,000 tons of pig lead in both 1948 a
oxide tonnages are not included in Bureau of Mir

Ceramics, which have been taking increas
1945, established a new peak in 1948, cxceedin
for 1947 and 1941 by 9 percent. The manufa
ments has been falling since 1945 and had the
drop (19 percent) among the uses of litharge.
much more than half of the peak established in
of lithargo shipped for oil-refining use decreased ¢
with 1947; the latter, however, was the large
insceticidal use of litharge has made the poore
years of the various outlets. The 17-percent
1948, on top of successive drops since the all-t
made the tonnage shipped for this purpose on
1944 peak. Varnish and rubber manufacture
the former 4 and the latter 29 percent. Sale
wore the largest ever, so far as it is possible to
to rubber manufacturers were the greatcst since

Lithargo production totaled 159,489 tons in
174,341 tons in 1947.

Distribution of litharge shipments, by industries, 1¢

Industry 1944 1 146 1

Storage battories. ... coocviiciviiiii i, 72,342 79, 881
T 12,381 11, 511
Chrome plgments. . 8, 11,384
Qil refining.... 5, 608 6,419
Insactlcides. 25,057 18, 061
Vernish. ... 2,988 2,752
Rubber... ..... 3,03 1,864
Floor coverlngs. . ................ 17 115
L1 ey 7, 504 4,701

138, 203 138,798 | 1

! Reported as sales.

ZINC OXIDE

Shipments of zinc oxide (lead-free) dropped €
were greater than in all other carlier years exce)
1927-29, and 1925. The manufacture of rubber
shipments, slightly exceeded 1947, and except fo
probably the greatest on record; distribution ¢
1929 are not available. Consumption of zinc o
facture declined for the seccond successive ycar.
differed little from the average for the prewar
clusive. Use of zinc oxide for ceramics rose 9 p.
for the third successive year. This use did not
tionate importance during the war. Since tho wi
reached in 1942, however, shipments to ceramic
been continuously upward. Coated fabrics anc
fourth place among users of zinc oxide in 1947, h
by ceramics, and continued below the latter u
fabrics and textiles, chiefly. the manufacture of r
moro zinc oxide in 1948 than in 1947. TFloor cov
4 percent more zinc oxide in 1948,

883326—060——47
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Production of lead-free oxide totaled 146,565 tons compared with
159,149 tons in 1947. Closing of the plant of the American Zinc
Oxide Co. by a labor strike for several months in 1948 was principally
responsible for the disparity between production and shipments. Of
the 1948 total, 76 percent was made by the American process from
ores and primary residues, 15 percent by the French process from metal
and scrap, and 9 percent by other processes compared with 73, 17
(revised), and 10 (revised) percent, respectively, in 1947,

Distribution of zinc oxide shipments, by industries, 194448, in short tons

Industry 10441 1645 1846 1047 1948
59,518 63, 487 83, 776 82,248 82, 805

24, 900 28,014 34,785 32,867 28,779

I T

9, 863 12,177 { 2,848 4,735 4,938

27,680 PR X TS IS I

15, 250 17,178 17,364 20,471 11,848

140,676 127, 956 167, 851 160, 771 150, 958

1 Reported as sales. ? Includes tho followlng tonnages for rayon: 1046—,343; 1917—7,302; 1048—8,200

The varied uses of zinc oxide recently were reported in ZincfBulletin
5, published by the Zinc Development Assoc., Oxford, England.
Purposes served by zinc oxide in natural and synthetic rubber pro-
duction, as given in the aforementioned bulletin, were outlined in
the technical press.t

LEADED ZINC OXIDE

The use of leaded zinc oxide has continued at high levels in recent
years. Shipments established & new high record in 1941, were close
to record levels in 1944-46, inclusive, and established a new peak in
1947. Shipments in 1948 were 17 percent less than the 1947 peak
but were smaller only than in 1947 and 1941, being approximately
the same as in 1946. Of the total shipments in 1948, 96 percent was
reported for paint. Doubtless a better break-down of the ‘Other”
class would add to the paint classification. Tigures for basic lead
sulfate used in blending to make leaded zinc oxide are included in
tonnages for the latter pigment. i

Leaded zinc oxide production totaled 67,480 tons in 1948 compared
with 78,799 tons in 1947. The totals comprise grades as follows
(1947 for comparison in parentheses): 53,915 (68,413) tons of 35
{)ergent lead and under, and 13,565 (10,386) tons of over 35 percent
ead.

Diatribution of Ieadéd zinc oxide shipments, by industries, 1944~48, in short tons

Industry 1944t 1945 1946 1047 1948
Paints. oo cimecamm e e 62,223 £8, 852 64, 816 77,00 64,012
Rubber. oo 119 200 188 131 218
(0317 R 2,063 3,540 2,989 3,334 2,311
04, 395 62, 508 87,071 81, 450 67, 441

t Reported as sales,

¥ Chemical Age (London), Varied Uses of Zlnc Oxide: Vol. 60, No, 1838, Jan. 1, 1849, p. 22,

LEAD AND ZINC PIGMENTS8 AND

LITHOPONE

Shipments of lithopone dropped 15 percen
smallest since 1945; the 1948 tonnage was lar
(1945, 1943, and 1942) since 1938. Paint
manufacturers took 23 percent less lithopone
for 1947, which was smaller than in only tv
1928 and 1929. Paiats, etc., which regularl
more of the total shipments, tool 75 percent
82 percent in 1947. Other broad classificatio
in 1948. Consumption for rubber, which has
1944, rose 36 Eercent and was the largest sinc
and coated fabrics and textiles together rose 1
total since 1941. The gain was due entirely t
took 12,423 tons compared with 9,048 tons In
for coated fabrics were 8,436 and 8,421 tons
of lithopone by paper manufacturers was at
1944; it was 4,814 in 1948, 4,069 in 1947, 3,01
and 6,488 in 1944. Shipments for use in the
tinued in 1948 at about tho 1947 rate—727 an
Sales for this use have been falling; the tonn:
864 in 1945, and 830 in 1946. One manufac
tonnages for ink as not separable from those
tonnages in the foregolng sentences are fc
Exports are included mainly under ‘“Other,” b
classifies part of its exports according to end t

The lithopone statistics in this report are
ordinary lithopone sold as such plus the ordi
of the hi%1 -strength product. This method o
conceal the operations of one company that
output of the high-strength product and has
in some years. In 1948, as in 1947, one ¢
plants produced high-strength lithopone.

Production of lithopone amounted to 151,00
with 162,685 tons in 1947._ Plant capacity 1
lithopone was reported to be 157,000 tons :
from 1947.

Distribution of lithopone phipments. by industries

Industry _ 10441 1945

Palnts, varnishes, and lacquers?....... .. 108, 800 109, 308
Floor coverings anad textllos.... . 14, 740 15,821
Rubbor. oo . 726 977
Other. oo 18,633 9,065

142, 905 136, 161

1 Roportod s sales. * Includos]alquantity,’not soparable, used

_ Consumption of ordinary lithopone in the j
lithopone has trended downward almost contin
19,400 tons—was used in 1937, There was a
1,700 tons or only 9 percent of the peak to
figures in the following table are included in
lithopone in the preceding table.
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Titanated lithopone produced in the United States and ordinary lithopone used
in its manufacture, 1944-48, in short tons

Pleanatan Ordinary Y rlnnated Opdinnry
Yenr lithopono lithopong Year lithopang lithopouo
produced used produced used
9, 800 8,300 || 1047..._ cenn 2, 600 2,200
9, 200 7,800 || 1948, ... - 2,100 1,700
7, 500 6,350

ZINC SULFIDE

In 1948, as in several preceding years, only one company produced
zinc sulfide; the Burcau of Mines is not at liberty to publish figures
for this pigment. :

ZINC CHLORIDE

A new high record doubtless was established by zinc chloride ship-
ments (50° %3 solution) in 1948; they were 5 percent higher than thoso
in 1947, bolicved to have been the provious penk. The record for
1935-41 is somewhat incomplete, making a more preciso statement
impossible. The figures shown hero includo the zine chloride equiva-
lent of zinc ammonium and chromated zinc chloride produced. Com-
plete figures covering distribution of zinc chloridé shipments by usos
are not available. ‘

Production amounted to 67,908 tons in 1948 compared with 67,475
tons in 1947.

ZINC SULFATE

Zinc sulfate shipments in 1948 continued at the high level of 1947,
second only to the peak in 1946. Rayon, which was displaced hy
agriculture in the record ycar, continued in the first place regained in
1947 and required 19 percent moro zinc sulfate (dry basis) than in that
year. This use established a new top in 1948, whereas agriculture,
in second place, dropped 31 percent from 1947 and took little more
than half of its peak tonnage for 1946. Chemicals, regularly in
third place, continued to decline in 1948, decreasing 17 percont from

Distribution of zinc sulfate shipments, by industries, 1944-48, in short tons

10441 1045 1040 1047 1048
Industry
Qross | C(ross Dry (ross Dry C(ross Dry C(ross Dry
welght | welght | basis | weight | basls | weight| basis | weight | basis
RAYOD. . ceiima e 5,954 6, 720 5,303 1 7,634 5,833 | 8,210 6,173 9, 000 7,333

Yy
4,974 | 6,615 5002 [ 10,816 | 8,178 | 7,827 | 6,125 §,210 4,248

Chemicals.._.... 1,459 2,617 1,740 2, 254 1,488 | 2,120 1,439 1,734 1,103
Flotation rcagonts b L3 1,232 035 1,084 043 1,112 n7 1.032 1,306
Qlue . 203 200 180 61 335 024 414 601 402
Electrogalvanlzing.......... 278 255 161 488 s 233 146 310 205
Paints and varnish process-

[1:7- 23— B & (1] 589 530 174 151 61 51 121 104
Textile dyeing and printing_|........ 534 474 552 491 60 38 102 66
(0731 SR 1,737 1,083 1,342 1,418 0943 1,300 864 1,034 1,191

17,156 | 20,854 | 15,841 | 24,031 | 18,427 | 21,547 | 15,007 | 21,513 16,168

1 Reported as sales.

LEAD AND ZINC PIGMENTS ANI

1947. (The lowcring of tonnages for chemi
precise separation of distribution data.) ¢
facture of flotation reagents nearly doublec
established a new high record, although dat:
ments are somcwhat incomplete. The oth
increased notably in 1948 but accounted for
total shipments.

In 1948, 20,125 tons of zinc sulfate wero
23,423 tons in 1947.

RAW MATERIALS USED IN MANUFACTU
PIGMENTS AND ZINC

Tigures covering the raw materials used
salts in 1948 were not available when tl
Data for 1947 arc given below, and those f
next annual issue of this volume.

Lead pigments and zinc pigments and sal
o variety of materials, including ore, refinec
ary materials as scrap. In 1947, roughly !
pigments was derived from pig lead and the
the lead in ore used to make leaded zine ox
from foreign sources.  The proportion for z
72 percent from oro and concentrates, 9 pe
19 percent from sccondary materials; about
was foreign,

The following tables give the source of th
turing each pigment and salt. Pig lead
either directly or indirectly, in the manufact
red lead, and orange mineral and is used al
basic lecad sulfate. The lead content of leac
basic lead sulfate, which in turn was made
to pig lead in the table. Zinc oxide is the o1
siderable slab zinc is used. Ore is employ
zinc oxide, leaded zinc oxide, lithopone, zinc
basic lead sulfate. A substantial proportios
(63 percent in 1947) and most of that in z
United States are derived from sccondary
of years before the United States entered the
had been a large.increase in the quantity c
the manufacture of zinc.oxide. The scarcity
and scrap caused the proportion of the total
process, which uses only mectal and scrap, to
to continue comparatively low in 194346,
percentage from mefal and scrap rose in 19
n 1944-47. The production of zine oxid
accounted for the following percentages in
tion: 41 percent in 1939, 16 percent in 194
percent in 1944, 25 percent in 1945, 26 perce:
In 1947. ’
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Lead content of lead and zinc pigments produced by domestic manufacturers,
by sources, 1946—-47, in short tons "

1946 . 1047
Lead In pigmonts pro- Lead lh pigments pro-
duced (rom— duced from-—
Plgment Total - Totnl
Ore lemls_ln Ure leg(xig-ln
Pig ments - Tig ments
Do- For. lem! Do- || For- lead
mestic clgn mestic ;| cign

40,826 | 49,826 |.. ; 57,701
32,676
101,823

113
® [Of)

(
Leaded zinc oxlde. 170 | 19,016 | 18, 3169 ) A 21,024

117,412 1,434 |3 200,800 {210,730 | 218,000 | 2,356 [2252,289 | 2 273,313

1 Bureau of MInes not at liberty to publish figurs. :
8 Excludos lead In basic lead sulfato, datn for which Burcau of Mincs not at:liborty to publish,

Zinc content of zinc pigments and salts produced by domestic manufacturers,
by sources, 1946-47, in short tons -

1046 1947
Zinc In plgments and saits Zinc in pignients and salts
produced from— Totnl produced from— Total
Pigment or salt zln‘c in v zlu‘c In
Oro plg- Ore pig-
ments : ments
Slab (Second-] “and —| Slab [Second- “gnq
Domos-| For- | #8¢ [teriat 1| 988 |Domes.| For. | ZR¢ terial 1 | Salts
tlo olgn tic cigan
Zincoxide....._.._.... 68, 113 [15,799 [17,991 | 12,050 | 113,953 | 72,639 {19,164 (17,332 | 18,106 | 127, 241
Leaded zino oxide.....| 31,8465 | 3,010 218 o._._... 36,133 | 34,667 | 5,067 {____._{._.._... 39,634
Lithopone.......... 11,370 110 26 | 17,582 | 29,088 | 10,602 | 1,280 12 | 20,237 | 32,121
Total pigments ? 111,328 (18,010 178,174 |117,798 25,_611 17,344 | 38,343 | 198,096
Zinechloride. ..o | oo, foene . 32,668 ... I 71 14,8063 14,870
Zino sulfate. . 3,073 7 7,686 | 2,606 | - 10 66| 4,412 | 7,081

1 These figures are higher than those shown In the report on Secondary Motals—Nonferrous because the
include zine recovered from byproduct sludges, residues, etc., not classifled as purchasod scrap matcrlar.
3 Excludes zine sulfide, data for which Buroau of Mines not at liberty to publish.

PRICES

Total and average values received by producers for lend and zinc
pigments and zinc salts are given in the tables in the first part of this
report. For the second successive year, average values for lead pig-
ments for 1948 wero tho highest ever recorded, and those for zinc
pigments and salts were again the highest in many years and in some
nstances probably for all time.

Quoted prices for lead pigments repeated the 1947 performance.
They were at all-time penks at the beginning of the year, and all
changes during the year were upward, the quotations following the
movement of pig-lead grices. Ah price changes for the zinc pigments
likewise were upward during 1948 as in 1947. ;

LEAD AND ZINC PIGMENTS AND

Ranée of qudtations on lead pigments and zinc ];!ig
(or delivered in the East), 19456-48, in

{Oll, Paint and Drug Reportel

Product 1946
Basic load sulfste, or sublimed lead, loss than

carlots, barrels. ..o 7.60- 7,76 7.
W hite load, or basiclead carbonate, dry, carlots,

L0 71% 0 Y U RO RSO 8. 26 8.
Lithargo, commerelal, powdered, barrols. ____._ 8.00- 9.00 8.
Red lead, dry, 95 percent or less, less than car-

lots, barrels. . ..o oo iiiieaeieeaas 9. 50-10.00 9.
Orange minersl, American, small lots, barrels..| 12.00-12.50 | 12
Zinc oxldo: :

American process, lcad fres, bags, carlots.__. 7.25 7.
Amerlcan process, 6 to 36 percent lead, bar-
rels, carlots | 7.25-17.38 7
French process, red seal, hags, carlots. . 8.60 8
French process, green soal, bags, carlots___. 9.00 9.
French process, white senf, barrels, carlots.. 9.76 8.
Lithopone, ordinary, small lots, bags - 4.50 4.
Zinc sulfide, less than carlots, bags, barrels_____ 8.50- 8.76 8.
Zino chloride, works:
8olution, tanks. 2. 50
Fused, 5.00- 6. 50
Zinc sulfat 3.65- 4.40 3.

1 Quotations for bags.

FOREIGN TRADE
Imports of lead and zinc pigments are i
domestic shipments of the items. The tots

more than quadrupled in 1948 owing to sha
for the various constituents, and to the more

Value of foreign trade of the United States in lead
1947-48

[U. 8. Departmont of Commeor

]
Imports

Load plgments:
hite lead. $23¢
Red load... 7, 087
Litharge. ... 127,37
Other lead plgments. ..o ieeeas 15, 0GC
150, 360

Zinc plgments:
e 30, 504
LALDOPODO .« e oo m e 21
30, 61¢

Lead and zinc salts:

Load 8rsonate. .o coenoceceommcm e iecccaciaanas 20, 7
Othor lond compounds. I PO
ZING SUIBEO - e oo rem e aeene 10, 807
37, 667
Grand total 218, 549

1 Dato not available.

¢ Figuros on {mports and oxports compllied by M. B. Price, of th
U, 8, Department of Commerce.
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of litharge, the chief item. Despite rising pric in¢ pi :
less than one-fourth of the smullptotal forg1847.es’ zin¢ pigments fell to
Total values of exports of lead pigments, zine pigments, and lead
and zinc salts all dropped in 1948 despite higher prices characteristic
of that year. All lead pigments except red lead were shipped abroad
in smaller quantities in 1948 than in 1947. Of the two larger zinc-
pigment classes, exports of the higher-valued zinc oxide were cut
almost in half, while those of lithopone were more than half again as
large as in 1947, ',

Lead pigments and salts imported for consumption in the Uniied States, 194448

[U. 8. Departmont of Commerce]

Short tons

Year ) T'otal

Dasie i
carbonato | Red Jead | Lithargo Suboxido 'Olzgfn)fml veluo
white lead oflead | pounds
Oy ; % 801
W . . 7,801
1 22 410 173, 060
203 A7 1,064 1033, 776

! },csls gmn { ton. '
ncludes also lead plginents, n.s.p. (., as follows: 1046, $07 (5 H i H
lead arsonato: 1040, $5 (552 pounds); 1947, $20,700 (120,000 posuml(s‘sz.‘z pounds); ma,im,w (60,573 pounds);

Lead pigments and salts exported from the United Statés, 194448

{U. 8. Department of Commerce]

Bhort tons
Yeor Whi Red Tﬁta,
Mo o Orango {Bublimod ad valuo
lead load | TAhaTRO | o) lead arls‘c(‘r?lto
3,052 2,117 2,381 13 82 133 1 2
4,070 1,022 2,512 3 63- 17" 170 sz,’ ?gg,' Alg
0‘18 1,355 2,180 ('; N 1,308 1,184,872
8 7§7 1,212 {! ! . 1,652 1,032, 143
603 93 M4 ") U 1,010 1, 404, 001

1 Data not avaliabio.

Zinc pigments and salts imported for consumption in the United States, 1044-48

[U. 8. Department of Commerce)

§hort tons

Year Zine oxido Total
Litho- lerlllg Zinc Zinc value
O
bry ol pone sulfide | chloride | sulfate

O] [ 2 542 | $30,220
10} I () 421 16, 806
”]., __________ ('; 415 26, 528
by , 1 (! 205 47, 482
(O 2 S, 180 17,758

1 Lcss than § ton.

LEAD AND ZINC PIGMENTS AND ZIN(

Zine pigments and salts exported from the United
[U. 8. Dopartment of Commorce]

8hort tons
Total
Year Zine Litho- value! Year
oxide pone

6, 811 11,561 | $2, 104, 203
7,102 11,578 | 2,564,177

10,955 9,851 | 2,011,457

1 Includes also—1944: Zinc sullide, $7,195 (40,223 pounds); zinc chloride,
sulfate, $83,566 (2,020,801 pounds); other zinc salts and compounds, $46,587
fide, $25,390 5173.176 pounds); zinc chloride, $83,590 (1,499,755 pounds); zinosu
other zlne salts and compounds, $179,747 (750,108 pounds). Boginning Januo
classes soparatoly recorded.

WORLD REVIEW

Australia.—The Glidden Co. is said ’ to have
Lead Co., Ltd., of Australia, to use the Euston p:
facture of white lead. Tho Australian company
constructed a plant at Melbourne, expected to |
the end of the year or the beginning of 1949.
said the plant was to have an initial capacity of

Canada.—A report of the Dominion Bureau of
published in 1949 gave data on pigments consum
varnish industry in Canada in 1946 and 1947. '
are as follows (1946 figures for comparison in
carbonate white lead (dry) 3,264 (2,989) short te
white lead in oil 1,741 (2,087) tons, basic sulfate w
red lead including orange mineral 625 (567) tons
tons, zinc oxide (Fead-free) 5,209 (4,923) tons, lea
(700) tons, lithopone (30 percent zinc sulfide)
titanium dioxide 4,117 (3,416) tons, extended tit
ments 7,199 (6,442) tons, and “ other white pigmer

Canada’s imports of lithopone, 12,736 and 8,85
in 1947 and 1946, were large enough to more the
years. Imports of zinc white (zinc oxido) wero
respectively. Imports of the other items give
paragraph are very small, although titanium pigr
separately. According to United States records
end pigments, 13,274.tons were exported to C
12,020 tons in 1946.

Union of South Africa.—According to the Feb:
of Toreign Commerce Weekly, a branch factory
of red lead, white lead, and litharge is being cor
South Africa, by Associated Lead Manufacturers
Kingdom.

' Chemica) Industrles, vol, 63, No. 3, September 1948, p. 522,
¢ Chemnnical Engincerlog, vol. 85, No. 3, March 1948, p. 220.



TITANIUM

is destined for pigment purposes in the early d
the operators are looking forward to an even
reduction to metal.

Productlion and shipments of ilmenite in th
both 14 percent greater than in 1947. Imp
8 below 1947 but were above all earlier years cxc
¢ ing those for 1946. Shipments and 1mports |
cent more than consumption; stocks in indu
percent and were equivalent to nearly 1 year’s.
sumption rate maintained in 1948. Consum
creased 18 percent in 1948 to a new top.

Earlier reports of this series have discussed
f of Mines investigations in connection with the
. titanium, resulting in the development of at le
. cable to large-scalc operation. ator technolo

cussed under Technology.

b Rutile production declined 14 percent from
1947, but shipments rose 92 percent over the lo
.and cxcecded all earlier years. Imports fell |
I owing Lo curtailment in receipts of rutile in mixe
f concentrates from Australia. Industry stocks
R in 1948 and at the end of the ycar would suppo
§ 1048 rate for nearly 1 ycar.
i Quotations for ilmenite were virtually unch
year, a slight downward revision during the y
¢ drop in the content of titanium dioxide spi

(57-60 percent Ti0O;) per gross ton, f. 0. b. Atla

ing to grade and impurities, were quoted at the
8t $19~-320, and at the end of the year 56-5¢
were $18-320. All the quotations were repc

Rutile quotations continued to be nominally 8-
§ concentrate guaranteed minimum 94 percent ']
number of years, until December when they we

DOMESTIC PRODUCTION

Both production and shipments of ilmenite v
1947, and both established new all-time peaks fo
ear. Rutile production was 14 percent lower
F1n 1947, Shipments, on the other hand, were n
. tively low rate for 1947, were one-third larger
: were the largest in the industry’s history. S
rqu(J)ged from 44 to 60 percent Tig, and of rutile
1U;. H
- Qalifornia.—Live Oak Mines and Ferro-Tita
" ating in Los Angeles County, produced small
and of mixed ilmenite-magnetite concentrates
expansion appeared to hinge on the developme
on the west coast or on sufficient reduction in proc
§ entering more distant markets.
Florida.—The report of this series for 1947 disc
advent of a new producer of titanium-bearing
The E. I. duPont de Nemours & Co., Inc., opel

Titanium

By HELENA M. MEYER

GENERAL SUMMARY

interest in titanium has boen stimulated by recent dovelop-
Pg}o}xﬁ}aghat foreshadow large-scale use of tho metal as u'eructurul :
matorial. The popular (as well as technical) press has given much #
space during the past year or more to information on titanium p.ng :
predictions as to its future. Despite the very recently dr}cqp(ilre
ublic awareness of this metal, the paint pigment—titanium 10}:{1 le—
Eas been an important article of commerce for years; since the l;a.ta
nineteen thirties it has been manufactured in greater quantities hhnn
any other white pigment. Production of titanium pngn}fi‘nts a3
followed annual expanding plant capacity and has establis o?d hnew
peaks each year since 1943. Production facilities, however, have |
been inadequate to supply the total extra tonnages required for war i3
and subsequently for swollen postwar consumer needs. 4
The titanium industry in 1948 was featured by the new recor g
high production and shipments of pigments for the fifth consecutive i
year, by new peak domestic production and shipments of 1l_men;te b
for the second successive ycar, by new maximum cogxsumlptlon or 8
the sixth year, by higher domestic shipments of rutile tmrll over
before, by imports of ilmenite that were smaller than in only two
prece(fing years—1947 and 1939 (being about the same as in 119463 A
and by extensive research in connection with titanium metal and 3
alloys. oo, codly
4 ited States postwar Llitanium supply differed markedly
fron{let,hlem;)t;ewar bulur{)cc. Before World War II India was sup-
plying United States consumers with most of their needs for ilmenits,
chief source of titanium. War disruption to sea-borne ll:rac}e gaivle ¢
impetus to the search for alternate supplics, with the result that the &
United States now has the largest single 1lmemte-p1;oducmg m&ne an
the world, the property of the Nationa Lead Co.-at I‘ulmwu's,d i ¢
and that other new properties are 1n production, plan LQ produce inf
the near future, or are being investigated. D_oubt,le.ss the prospeo}
tive need for nearby sources, capable of assuring large tonnages o
titanium-bearing ores, for the time when tho metal will colmc into
{arge-scale production, was a contributory factor n the development
of new sources of supply. In this connection the z)‘nnounceZn'mnt,C in
1948 that the Kennecott Copper Corp. and the New Jergey Cmc do.
"\ were to exploit a very large deposit of ilmenite in Quebec, Cana :.,
\ was an outstanding event of tho year. Titanium from this property

NS Ao 1234
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Production and mine shipments of titanium concentrates from domestic ores in &

- Consumption of ilmenit d rutile i i
O N er 40, 1 shors 1cs : P e and rutile in the United

1947-48, by products, in shor

Ilrenito - Rutile Tim
Year Shipments Shipments Product
Produc- Produe: v?e?ﬁxst
tion Qross Ti0s Value tion Gross T1Os Value
welght | content L weight | content

- : 360, 841
128,006 | $7,371, 270 6, 022 6,770 6,312 (81,088 112 33}' ;;g
141,852 | 7,340,170 7,179 0,837 6414 | sadem .- 3
130,624 | 4,878,047 7,463 1. 7,61 7,040 | 006,989 1047
157,328 | 5,020, 400 8, 662 5, 167 4,813 533,48
177,447 | 5,799,073 7, 380 9, 907 9,220 | 647,34

not get into production in 1948 but was expccted to begin carly in

1949. Production of ilmenite and rutile in Florida in 1948 came ;
from the Rutile Mining Co. of Florida near Jacksonville and the Riz
Mineral Co. near Vero Beach. The latter property was operated

. : ' P ts fact
under the name as given and under the name of the Florida Or | W oaimeren contines 1o antum dloxlde) 1| 666, 448
Processing Co., Inc. ) ' B carhide. 6,377
New York.—Production of titanium-bearing ore at Tahawus, Essex ; 1L - NSO 30
County, by the National Lead Co. continued to break records in 1948 -3 Total cONSUMPLION..._. .- ceeemomemsccemmmmmnannns 565, 000 |

and was again the predominating reason for the record performance :
of the United States as a whole. The mine continued to lead all -4
others in the world in production of ilmenite. Drilling and blasting
at Tahawus were recently described.!
North Carolina.—The Yadkin Mica & Ilmenite Co., subsidiary of &
the Glidden Co., produced 28,990 tons of ilnenite (averaging 51 per-
cent Ti0,) at Finley, Caldwell County, and shipped 28,790 tons. Tha -
1948 output was ¢ percent above 1947, itself 60 percent higher than
in 1946. .
Virginia.—Ilmenite and rutile were produced in Virginia again in "
1948 near Roseland, Nelson County, by the American Rutile Corp.,
subsidiary of the Metal & Thermit Corp. The Calco Chemic
Division of American Cyanamid Co. continued to produce ilmenite
at Piney River, Nelson County. The Roscland property was close
from January through August, there being no mine nor mill activity:
during this period. i

. V“Pigments” include all manufactured titani
was 1,257 tons fn 1947 and 1,338 tons In 1048, dloxide, consump

Titanium Pigments.—Production and shif
: ments in 1948 were greater than ever before,
g for the fifth successive year. Recent produ
¥ largely by pigment plant capacities, because
. over-all demand has called for even larger t
E quentitics made available. Figures on this ;
. confidence and, consequently, are not gix
' Increases in pigment-plant capacities for sever:
i owing to difliculties in obtaining structura
e Tota, ca.pacl.t{' was expanded another 10 pe
¢ 1948, and still further gains are expected in
p ilmenite was at a new maximum in 1948.
. series have pointed out that use of titanium 1
f largely on merit, have been influenced also
- petitive products, notably those made from le
. "According to information received from a
the use pattern for titanium pigments in 1
percent was for paint, varnish, and lacquer
8 percent for rubber and plastics, 2} percent
2 percent for floor coverings, 1% percent for v
cent for other purposes.

Paint capable of resisting temperatures o
have been developed as a result of research by
for Scientific and Industrial Research.? Bas
: butyl titanate.

. *Motal Bulletin (London), Titanlum: No. 3346, Nov. 30, 1048, p. 1.

CONSUMPTION AND USES

The consumption of ilmenite in 1948 was 18 percent higher than in
1947, marking continuation of the establishment of new high recor
rates of use for the sixth consccutive year. The manufacturs o
pigments, as usual, took 99 percent of all ilmenite consumed. Rutil
consumption, which had dropped notably since the end of the war
gained 28 percent in 1948 and was the highest since 1944. Weldings)
rod coatings took 80 percent of the botuf compared with 84 percent?
in 1947.

t Begor, O. R. and Quam, C. A.. Drilling snd Blasting at Tshawus: Min. Cong. Jour., vol. 34, No.
August 1948, pp. 24-27.
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According to the November 5, 1948, issue of Chemical Trade
Journal and Engineer (London), titanium dioxide is being made from
rutilo on a pilot-plant scale at Molbournoe, Australia, by Zircon Rutile,
If the pilot-plant results justify it, consideration is to be given §

Ltd.

MINERALS YEARBOOK,

1948

it was said, to the erection of a larger plant.

Welding-Rod Coatings.—Production of titanium-coated welding
rods was 188,000 short tons in 1948, o gain of 23 percent over 1947, 3
itself 15 percent above 1946; 267,000 tons were produced in 1945,
In 1948, 56 percent of the rods °
were coated with natural rutile, 32 percent with manufactured tita- §
nium dioxide, and 6 percent each with both varietics and with ilmenite.

Other Uses.—Titanium metal, a laboratory curiosity until recently,
has become a widely discussed subject with the advent of production ¥
on a commercial basis and with publicity that production at costs }
that would invite large-scale operations is an carly possibility. The 3§

382,000 in 1944, and 481,000 in 1943.

metal is discussed under Technology.

Developments in titanium enamels werc discussed ® in a recent
article, which said that the superior performance of titanium enamels 3
has enabled them to make inroads into the zircon business, despite 32
Antimony cnamels were said still to lead where acid
resistance is the principal requirement and where low opacity is no
Another article * discussed the improved physical prop- if

higher cost.

draw-back. /
erties of titanium enamels.

STOCKS

Inventories of ilmenitc rose 17 percent in 1948 and those of rutile :
fell 34 percent. Totals for each closely approximated 1 year’s needg

at the consumption rates maintained in 1948.

Stocks of titanium concentrates in the United States at end of year, 1947-48, in &

TITANIX

' revision coincided with a drop in cont
i from a range of 57-60 percent TiO; co
. tions for 57-60 percent TiO, conce:
. Atlantic scaboard, according to grad
when the year began; beginning Ja
¢ content specified was dropped to 56
¢ reported as $18-$19; and from Septern
. with no change in grade indicated.
' ‘as nominal, Nominal quotations for
¢ pound for concentrate guaranteed m
. number of years until December 19
. was reported.
- At the beginning of the year, Stee
© Zone, contract, ton lots at $1.35 and
. of contained Ti for 20 to 25 percent,
. C 0.10 percent, the last three all ma
© $1.23 and $1.25, respectively, for ton
« cent Ti, with the following maximusy
¢ aud C 0.10 percent. For the Central
. for 20-25 percent Ti grade and 2.1
. Western, 13.5 cents for 20-25 percent
For high-carbon ferrotitanium, 15-20
f ton, f. 0. b. Niagara Falls, N. Y., fre
- of Mississippi river and north of Balt
3 C, the quotation was $142.50; 3—5 per
K tions held until October 4 when the
g -lor the remainder of the year as follo
g - Ferrotitanium, Low-Carbon: (Ti 20-25 pe
g percent maximum, C 0,10 percent maximu,

- per pound of contained Ti; less ton $1.4¢
- maximum, Si 4 percent maximum, C 0.10

4

short tons l:g(si té%n $1.35, f. 0. b. Nigggra Falls, N. Y.
. ! Forrotitanium, High-Carbon: (Ti 15-18 |
1947 1948 $160 per net ton, f. 0. b. Niagara Falls, N.
.. of Mississippi river and north of Baltimore
Iimonite Rutile Ilmenite Rutlle Ferrotitanium, Medium-Carbon: (Ti 17-21
Blocks $176 per ton, f. o. b. Niagara Falls, N. Y.,
Estl- Esti Estl- Estl- allowed,
Gross mated QGross mated Gross mated QGross mated . .
welght | TIO | welght | TiOs | weight | TIO; | welght | Ti0 Titanium metal, 96-98 percent, we
content conten conten content; : bhl:?' }}):tegmning of the year, dropping
MIDO. ..oeooooceenee 1,706 778| 3,053| 3,687| 3,083| 1,800] 1,600 which level ‘1t cogbmued for the ren
Disurfbitorsi_ 11| | g6 | g0z goaa| BIa| 44| 1800 sats - Pont de Nemours’ production was av
Oonsumors.........| 140,052 |1220,128 | 1,3¢2| 1,22 622,077 260,08 40 _sponge metal and in ingots of 10 and
Total stocks...| 1 453,442 | 1233,030 | 13,037 | 13,042 [ 530,650 | 254,168 9,211 % Manufactured titanium dioxide (a
, P RE——— — and (rutile) nonchalking, in bags, car
-fllaniam concentr . M M »
:T?Lt:g:s qgg{;:;egr%%{o‘ﬂlg 3%'3§fﬂa°as'§z$3kf»§§3“w‘?ﬁ'zen o?i company books {n 1047, ’ the Oil ), Paint and Dl‘Ug Report,er at 1’
") respectively, when the year began.
PRICES }'ange of 17}%-18 cents in midyear, con
) ) B L eptember, when they were establ
Quotations in E&MJ Metal and Mineral Markets co‘verm(ig ilmenité £88. ¢halking grade moved to 20 cents.
were virtually unchanged throughout the year. A slight downward esistant and plain grades were quo

2 Chernienl Industries, Titania on Top: Vol. 63, No. 5§, November 1048, pp. 770-7

71,
¢ King, Burnbam W., Tltanlum Enamols; 8teol, vol. 122, No, 25, Juno 21,1048, pp. 108, 111,128, and 120, ¥

nonchalking at 20-21%; they were the)
_of the rango, whoro they continued fo
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FOREIGN TRADE®

Imports.—Recceipts of ilmenite werc only 80 porcent of the peak
quantity imported in 1947 but were smaller only than that year and
1939, approximating the total for 1946. Indin continucd to be by far
the chief source of imported concentrates, supplying 76 percent of
the total compared with 87 percent in 1947. Norway continued to
ship increasing quantities to the United States, the total for 1948
being 37 percent above that in 1947; Norway supplied 17 percent
of total imports. A noteworthy gain was made in receipts of ilmenite
from Brazil, and British Malaya appeared in tho import declaration
as a supplier for the first time. Australia was the only country to
ship rutile of the United States in 1948. Receipts dropped, owing
to discontinuation of entries of mixed zircon-rutile-ilmenite concen-
trates from that country. Imports of ferrotitanium for consumption,
all from the United Kingdom, were 28 short tons.

Titanium concentrates ' imported for consumption in the United States, 194448,
by countries, in short tons

{U. 8. Dopartmont af Commerce)

Country of origln 1044 1945 1046 1047 1048
................................. 1,763 | e
.......... 6,611 10, 2
............ 32,580 |6, 087 |1, 260
4,848 b oo ... RS R
. 62, 066 179,603 218, 623
............ I 9, 805 21,077 30, 026 41,248
Total as reported..... 104,884 208, 836 240, 052 301,311 242,110
Australia: In “zirconium ore” %............ 4,004 41,236 1,388 | |eieeiaaan
Grand total. ..o oioiooioian- 108, 048 211, 072 242, 340 01,310 22,119
Value of **asroportod” . ve....cvnet $500, 094 | 81,217,330 | $1, 440,112 | 3,791,020 | $1,758,838

RUTILE

Australia
Braeil. ..

Totalasreportod _ . _..ooooiovaenno-

Australia:
In ‘“‘zivconjumore’” . ...i.iceeioas 8,320 A
In “Hmenite” « v ceneeeccmceemmmmmmn[emmmmmmem b 35,061
Grand total__._..__ 10, 019 10, 602 12,637

5,864 8,771
Value of “‘as roporto $272,283 $98, 170 $213, 795 $468, 810 $588, 713

1 Classifled a8 ““ore” by the U, S. Departmont of Commeoreo.

1 Most of the imports of titanium from Australia In 194447 were In mixed zircon-rutite-limenlle concen-
trates. Totals of mixed concentrates arc derivod by addition of the U. 8. Dopartment ol Commerce
figures for mports of ilnenito, rutile, and “zirconium ore” from Australin. These totnls are apportioned
by the Bureau of Mines {on the hasis af survays of finporters) into the 3 component minerals, The excess

uantitles of ilmenite and rutilo over the quantities reported by the U. 8. Department of Commerce in
those specific categories aro entored as “'In ‘zirconinm ore.’ "’

3 Most of the llmonite, rutile, and zircon from Australia i1t 1947 was importod in tho form ol zircon-rutile
or gircon-rutile-il ito mixod trates. ‘I'hese concentrutos (nchiding saparated concontratos of &
single mineral) totalod 36,074 short tons, of which 1,659 were fimonite, 12,521 rutilo, and 21,804 zircon, For
statistical convonionco, it can bo assumod that 6,001 tons of the materin raported by tho Dopartment of
Commorco os limenite was actually rutile; the valuo of this 5,001 tons of rutilo, however, Is Inseporablo from
the limenite as reported,

¢ Logss than 1 ton.

1 Includes 309 tons not rocovered fromn mixed concentrates.

¢ Includos quantities reported by the U. S. Dopartiment of Commerco as originating in French Equatorial
Alrica, from which no rutile production hns boon rocorded.

i Bt

¥ Figuros on fmports and oxports compiled by M. B. Price, of the Burcou of Mines, from rocords of the
U. 8. Dopartinent of Comnmerece. .

TITANIUN

Exports.—Of the concentrates expor
Canada, 474 to Netherlands, 141 to B
of South Africa. Of the pigments, 19,7
to Netherlands, 1,005 to Belgium, 848 t
to Mexico. Virtually all of the forro-
to Canada. Total titanium product
$7,400,000; tetrachloride and other com;
separately and are not included in this t

Exports of titanium products from the Uni
(U. 8. Department of Cq

Concontrates Ferro-alloys
Year
Short
tons Value Stl;g;t Value

$51, 828 1703 | 18127,1

! Includes metal and nonferrous alloys
} Beglnning Jan. 1, 1946, not separately classified.

TECHNOLO(

Many reports on titanium technolog
year. |

. The interest of the Department of the
1ts promise as a structural material led tc

_sponsored by the Office of Naval Resear

Washington, D. C. 'The papers submitt
entitled ‘“Titanium’ and incl:)luded the fc

The Bureau of Aeronautics’ Titanium P
Materials Branch, Bureau of Aeronautics, N:.?/‘
The Program of the Air Matériel Command
R"I¥l{1en'il‘?tdy" Wri ht-PattergtK) Air Force Base.
e Titanium Program o
Arls)enal Laborator .g‘ ey Ordnance, t
roduction of Titanium Powder at Bould
lurgist, Bureau of Mines, Boulder City, Neva.gg
Fabrication of Titanium and Investigations
Bureau of Mines Laboratories, by J. R. Long, C
DJI\;x}:uox_), IBureau of Mines, ’
ysical and Mechanical Properties of C
Bradford, J. P, Catlin,’and E. L.p Wemple R%nr:lri]
Production and Properties of Iodide Titaniur
Sugervxsox:, Battelle Memorial Institute, Colum
roperties of quide—T{‘pe Titanium, by F, B.
Induction Melting of Titanium Metal in Gra
De;Fartment, E. I. DuPont de Nemours & Co.
he Production and Arc Melting of Titaniun
Eass(t;woo% %&tpelle I\:Iremoria.l Institute.
Some Preliminary Tests to Determine Appli
Wllllamsi) U, 8. Naval Engineering Experirrrxjgnt:
Some Preliminary Data on Alloys of Titaniur
L. 8. Busch, and R. H. Freyer, P. ﬁ Mallory &
Titanium-Base Alloys, by Howard C. Cross, I
883326—50——79:
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"Some Aspects of the Metallurgy of Titanium Alloys, by P. H. Brace, Westing:

e R h Laboratories.
ho"ll‘?xee 'f?::;fum-Bme Alloys Program of the Naval Research Laboratory, by

i ision, Naval Research Laboratory.
E.I;I{rghag_lgérlz’::tt}{llg rgll',tD()l:ls'l?it;aniuln-09rbon and ’l‘itanigm-Nitrogen phasge
Diagrams, by J. P. Nielsen, College of Enginecering, New York University.

Long’s paper summarized two recently completed reports, sub-
sequently published,® and concerned the fabrication of titanium and
the studies of titanium-rich alloys being conducted in the laboratories
of the Bureau of Mines. Titanium is active chemically and at high
temperatures reacts readily with the atmosphere, making it extremely
difficult to produce o pure metal by melting and casting, as with most
other metals. However, the Bureau developed a process in which
titanium powder can be heated to clevated temperatures while scaled
in ductile, gastight containers. llot-rolling the complete assembly
produces a solid, nonporous metal for working into construction
members, machinery parts, and other iaterials. As a byproduct
of research on pure motallic titanium, Bureau metallurgists also are
investigating the possibilities of titanium .alloys for engincering

urposes, as pure metals in genpml show rolat,xvely’ arge lmprovements
n properties when alloyed with other metals. The titanium-nickel
series 18 the first of several alloys to be tested in Burcau laboratories.
The report describes experiments on alloys containing up to 40

rcent nickel. .
pe’I?he article by Bradford and others stated that Remington’s
program has progressed to the point where 20- to 25-pound ingots
are being cast and small quantities of narrow sheet and round rod
are being produced. Most of the company’s effort was said to be
devoted to research on titanium-rich alloys. Preliminary work
indicated that the machinability of titanium is similar to that of
austenitic stainless steel. Tho General Electric Co. River Works
at West Lynn, Mass., and several other companies were said to be
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conducting preiiminury welding experiments with Remington titanium. ) '
The experiments indicate that titanium can be readily spot-welded,

seam-welded, and inert-arc-welded to other pieces of titanium.
Titanium’s sca-water and marine abtmospheri¢ corrosion resistance
weroe said to be truly outstanding, being better than austenitic stain-
less, Monel, and the cupronickel ullolys, and as good as tho best-
known materials—platinum and Hastelloy C. ) o
Tn his paper, Gonser says that interest in the production of titanium
by the iodide process is broader than merely the {)roductlon of a
relatively pure metal as a base for investigations, almost regardless

of cost. It is a method for making a high-quality metsl in a compact . L

form, which can be processed directly without smelting or without
compacting and sintering into ingots by powder metallurgy. IEssenti-
ally, he says, the process depends upon the formation of a volatile

jodide by reacting crude titanium with jodine in the abscnce of any § |
other reactive gas, then depositing the titanium on a hot filament by

thermal decomposition of the iodide. This action is cyclic, as the
gaseous product of decomposition reacts with more crude metal;

¢ Long,J. R., Hayes, E. T., Root, . C., and Armantrout, C. E., A Tontativo Titanlum-Nickel Diagram: &

Bureau of Mines Rept, of Investigntions 4463, 1949, 13 p)

p- i
Long, James R., and Hayes, Furl T., 8heath Workllt)\g of Motal Powders: Tureau of Mines Rept. of K

Investigations 4404, 1949, 13 pp.

Y in Australia.
. titanium totrachloride from rutilo sand d

f: gpalo____
& hited Sintes.

RUTILE
Aystralia:
K New Bouth Wales.__.._..__...... 3,540 | 4,408 | 4,828 ¢
ucensiand....._. - 267 | 1,00 1,002 | 4
Brazil {(exports) 2,360 | 4,816) 4,857 1
Oameroun (French, 1,800 | 2,400 | 2,735 :
ndia......._...... 1,801 | 2,206 2,306 1
Norway.._ _._... 172 77 118
Uunlted Btates......._.._.. | 2,839 | 2,402 | 3,617 ¢
Totalrutile .. .......__.. e-eme] 12,887 ( 17,292 | 20,151 | 21
1 Data not avallable,

TITANIUM

i 80 the sction in its simplest form is refi;

At present iodide titanium is still on a lal
produced by this method, Gonser states,
alloying and for studies of fundamental pr
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‘the Northern Miner as stating that Don
producing a few pounds of titanium metal
plant production, using a process said to
practice, points to a price of around $1.
used by the Canadian company was des
and D. W. Rostrom,

An article 7 recently published discussed
It commented on the large

of purificd titanium tetrachloride with 1
on a small scale and reasonably pure me
either cold or at 500° to 600° C., has |
process, it is stated, could easily be mod
alloys directly, for example, alloys of tita

WORLD REVIEV

Available data on world production of il
years are shown in the accompanying ta
in certain important producing and const
world table,

World production of titanium concentrates (ilm
countries, in metric t
[Comhpiled by B. B. Mitch

" .;' silicon, and tantalum.

Country 1041 1942 1943
ILMENITE
- Australia:
New Bouth Wales.__.._....._... 3,621 | 3,651 3,818
Queensiand. .__ - 258 837 | 1,856
: Tasmanla. ... ... .o oo
R Brazll (exports). 447 | ...
i dn 11,477 0,100 | 02,002 | 3

Total ilmonite__.___...........|234,974 |200,036 [368, 735 |46

. ¢ Exports.
1 Includes 26 tons of garnet-ilmenite, ¢ Approximately 20 pol

3 January to September, inclusive,

! Wornor, H. W., Titanium and Zlrconlum, New Motnls in Al
Min. Rev. (Molbourne), vol. 40, No. 7, APpr. 10, 1048, pp. 254-262,
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AUSTRALIA

ils covering heavy mineral production n.ry} other data were
mng(ét:\lrnilables 'ugl the latter part of the year. Tho most cxlensive
known deposits of black sands were said to occur along the coast near
the border of New South Wales and Queensland, largely bletwegn
Southport, 17 miles north of the border, and Ballina, 50 miles below lt; 8
border. (See fig. 1.) Information on reserves 18 fragmentary, but

NORTH
STRADBROKE

ISLAND

Scale:
tinch#|6 miles

nernl doposits in Northern Now Bouth Walcs and Boutbern « .

_ tion of heavy ml
Fiaure 1,—Map showing location y Queensland.

]
[

i izations of all deposits aroc in progress in conncction with the;
mlreesst,tilogr?(;f the probublg amount of monazite available. In the areas,

ose to the beach along the New South Wales-Qucensland coast, no(;v
being worked, it has been estimated that reserves of high-grade st(),in 8
are sufficient to last only 10 to 20 years at the current rate of produc-
tion. Much larger unworked deposits, however, are said to occurin
allan Beach ‘Bands: Consular Rept. 86, Amerlcan

¢ Lamm, Donald W., Hoavy Mlnorals of the Austr
Embassy, Csnberrs, Australla, Sept. 9, 1048, 17 pp.

_and plant at Southport.
" tons.

¥ 650 long tons.
- ‘The sands are treated
 .followed by clectrostatic and electrom
. concentrates of 90 percent and rutile of 96

TITANIUM

the sand dunes behind the present beach
Bay, New Brighton—Cudgera, Cudgen,
areas. The report states that compotont
‘“very large’’ reserves of sands on the eas
Island. The average mineral content is
workable by methods now being used in

Production figures are given in the
Domestic demand for rutile and zircon i
markets are necessary to keep production
ly refrain from expanding production to v
accumulation of cumbersome surpluses.

In the fiscal years 194546 and 194647
and 11,090 long tons, respectively, and o
respectively. The United States was tl
percent and the United Kingdom 21 anc
the rutile shipped from the country.

The ilmenite produced on the east c
content to be usable for pigment purpos
ilmenite stock piles are said to have acct

In earlier years Australian rutile, ilmer

shipped from the country chiefly in the fo
L. separation in the importing country.

monazite content of thé concentrates b
however, has made exportation of mi
possible. .

Seven firms are actively engaged in cc
for zircon and rutile; another company
temporarily, and two others were planning
tion on these compeanies, given in the rep«

Mineral Deposits Syndicate.—Deposits
area and plant at Southport, Queenslanc

B of mixed concentrates is 600 long tons.

the overburden with a bulldozer and sclec
trucks, the overburden being replaced.
plant by the use of Wilfley tables, drainin
magnetic separators are used to elimina
electrostatic separation of the zircon-rut
netic separator. Products are zircon ar
and 95-percent purity, respectively.

Associated Minerals.—Deposits in the
Average mon
Mining methods same as foregoir
by Wilfley and curvilinear tables, rotary
and electrostatic separation of the zirc
cleaning of each product by both electr
methods. Products are zircon (93-per
percent) concontrates.

Rutile Sands Pty.—Deposits on the Tu
plant at Currumbin, Queensland. Ave
Mining methods same
y Wilfley tables
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Pty., Ltd., which is doing preliminar
" subsidiaries of the Zing C%rg. y
B James Scott-Moffatt,—He has applie
} 80-acrc arca on South Stradbroke Islan
g Plans to concentrate heavy minerals on
§ Brisbane to be separated.
}  Rare Metals Pty., Ltd.—Had just cor
§ mercial scale when report was prepared
B 40 miles east of Albany, Western Aus
100 tons of sand sent to England had a:
percent. Concentrating plant will be ¢
. planned soon to send 10,000 long tons tk
In this deposit is virtually free of chrom

Tweed Rutile Syndicate.—Deposits at Cudgen and the adjacent i
beach erea and plant at Cudgen, N. S. W. Monthly output 13 500 ‘%
long tons. The sands arc mined by stripping the overburden with 3
horse-drawn scoops, then loading the black sands on motor trucks by
use of a small Diesel shovel. The sands are treated by the use of 3
Wilfley tables, then moved by conveyor to the drier and separated i
and cleaned by electrostatic and clectromagnetic mcthods. Products 38
are zircon and rutile concentrates of 95- and 96-percent purity, 38
respectively.

Titanium Alloy Manufacturing Co., Ltd.—Deposits and plant the 3
same as Tweed. Average montlglly production is 900 long tons. The §
overburden is removed by power scoops, and the heavy minerals are 3
_ then piled, and loaded by use of & small drag scraper into 2-foot-gage -
railway trucks drawn by a Diesel locomotive. The sands are treated 8 of Australia’s ilmenite) and is thus s
by using Wilfley tables, draining, rotary “drier, then electrostatic 8 Zircon and rutile will also bo marketed.
treatment (the company has six units). The ilmenite is removed by 8 British Titan Products.—A subsidiar
s magnetic separator. Products are zircon and rutile concentrates #i§ tries (British). No information avails
of 98- and 94-percent purity, respectively. E

Metals Recoveries, Ltd.—Daeposits in the aren botwoen Cudgera and. 8
New Brighton and plant at Crabbe’s Creck and Mooball Landing, #&
N. S.'W. Approximate monthly production is 250 long tons. The % Announcement was made during the
overburden is removed by horse-drawn scoops, and there is solective #& ment program in new titanium-iron ore f
hand loading of the black sands into trucks. 'The sands are treated by & of eastern Quebec. ' The work has been
the use of Wilfley and curvilinear tables at Crabbe’s Creek and carted B and has been carried on jointly by the I
to Mooball where they are dried, passed through e electromagnetic i the New Jersey Zinc Co. ~According to t|
geparator, and through an clectrostatic separator. Products are J& of 125,000,000 tons of high-grade, easil;
zircon and rutile concentrates of 97-percent purity each. i ore has been outlined by diamond drillir

Zircon Rautile, Ltd.—Deposits at Seven Mile and Tallow Beach, & credits discovery of the deposit to J. A.
Byron Bay, and plant at Byron Bay. Largest of the operating firms - of Mines, who carried out 1n 1941 the fir:
with an average monthly output of 1,000 long tons. Mininggby re- J§ 0 the Lower Romaine River area, in Sag
moving overburden with bulldozers and stacking the heavy mineral . J§ shore of tho Gulf of St. Lawrence, abc
sands, then loading on trucks by an overloader. “A dragline loader is |8 City. Dr. Retty called attention to tl
also used. The Wilfley tables are at the beach, and the concentrates J§ M838¢S of anorthosite rocks, some of w
are carted to the main plant at Byron Bay. The zircon is removed by end indicated that ore bodies of consi
flotation, the tailings, being passed over cleaner curvilinear tables ‘8 devcloped. o
then through the drier. The ilmenite and other slightly magnetic ‘i The Quebec Iron & Titanium Corp.—
minerals are removed magnetically, and the zircon concentrate i} cott and one-third by New Jersoy Zinc—
dried and cleaned magnetically. The zircon concentrate is graded operate the property, according to the 1
at 99.5 percent and the rutile at 96-percent pure. H h'?ldel's of th,e ennecott Copper Corp.

Swanses Minerals.—Deposits and plant at Swansea Beach, N. S. W.. |8 will be required to transport the ores to
when firm was producing, average monthly output was 300 long tons;¢ .Havre St. Picrre, and grading for 4% mil
but operations closed temnporarily at end of Junc 1948. The blackj; complqted carly in 1949. TFrom Havre St
sands were hand-loaded into trucks and only Willley tables used infil$ “P the St. Lawrence about 600 miles t
treating themn. The firm marketed a mixed concentrate consisting{Jl operation will be conducted utilizing the t
of 44 percent zircon, 41 percent ilmenite, 10 percent rutile, and 5§ § in that area. Production on a small sca
percent other heavy minerals. 1R in 1950, and the company hopes to be |

Alluvial Gold, Ltd.—Leases covering about 590 acres in the Mur- 1% day by the end of 1951. An over-all
willumbah district, N. S. W, Preliminary borings indicate that the/ about two-thirds in the Sorel area, is exp
area contains 130,000 tons of rutile and 250,000 tons of zircon ore.ii the operation to the Initia}l capacity inc

Zinc Corp.—Large mining firm investigating deposits on North[ research an electric smelting method for :
Stradbroke Island, for which it has important lease holdings. Leases ¢ Northern Miner,
apparently taken in the name of Australian Mining & Smelting Co., & 1948, pp. 1, 8-9.
Ltd., and later transferred to the Titanium & Zirconium Industries {8

CANADA

i

» New Tltanium-Iron Ore Fields Add Imp
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chantable iron and high-grado titanium oxide slag was developed. In 3
speaking of the market for their product, Kennecott stated: '
At the beginning of operations tho principal demand for the titanium slag will
be for conversion into titanium oxide for use’in the paint, white rubber, paper and :2
ceramic industries. ILventually, however, there should be a substantial market 3
for the slag to process into titanium metal, which, because of its strength, corrosion
resistance and relatively light weight, should be superior to other metals for many
purposcs. As research is currontly heing carried on by many organizalions to
find a low-cost process for producing the metal, it is quite possible that develop-
rents in this direction will be realized within a reasonable length of time. e
According to the Northern Miner of January 20, 1949, plans cover
an initial 1,500-ton unit, but the plant is laid out to accommodate HEE
four such units. The annual treatment of 550,000 tons of ore is 3
expected to yield 175,000 tons of high-grade iron and 250,000 tons of !
TiO, slag. ‘
OTHER COUNTRIES

Czechoslovakia.—Production of titanium oxide at Aussig was ;S
discussed in a recent report.”® The data were given entirely from 3
‘memory. The plant was said to have had a capacity of 600 to 800 /g8
metric tons of titanium oxide beforo the war. Planned cxtensions to §
1,200-1,500 tons were not completed. Supplies of ilmenite had come ;3
from Travancore, Portugal, and Norway and just before the war were %
largely from Malaya. Norwegian ilmenite was used solely during the
war. Another report ! stated that a deposit of ilmenite of excellent
quality had been located near Pilsen. {

United Kingdom.,—Tho British Titan Products Co., Litd., whichhas ;
operated a titanium pigments plant at Bellingham since 1934,
planned * to completo a new plant at Grimsby before the end of 1948.
Production was expected to begin early in 1949 and to expand to
10,000 tons of rutilie-gmde titanium oxide pigment annually. The
Grimsby works will have its own sulfuric acid plant, which is expected
to produce 110 tons of sulfuric acid a day and is said to be the f)argesb
single contact unit in the country. Imports of titanium ores into the
United Kingdom totaled 57,493 long tons in 1948 compared with
71,250 tons 1n 1947. :

1¢ Richmond, J. T. (Interrogation of Walter Neusnann, Nov, 17, 1847}, Productlon of ‘Tltanium Oxido st
Aussig: British Intelligenco Objectives Subconunitieo Final Rept. 1410, 1047, 4 pp.

11 Chemical Engincering, vol. 55, No. 10, October 1948, p. 226,

13 Chemical Age (London), A Triumph for Engincers: Vol. 50, No. 1516, July 31, 1048, pp. 157-150, .
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By HUBERT W

GENERAL Sul

level of consumption, reduction
prices were features of the tung:
Despite a 24-percent reduction in t

j: GREATLY expanded domestic p

. put and shipments of tungsten concer
§ ward trend. Production and shipmen
§ percent WO, basis) were 4,210 and 4,
¥ 1048, increases 6f 32 and 29 percent o

" Nevada as the premier tungsten-prod
-max Molybdenum Co. began commes
§ contrate as a byproduct of molybde

mine in Lake County, Colo., in May 1

- Balient statistics of tungsten ores and concer

in pounds of contain

8hipments | Imports

Year P ';?g:c from lorpcon-
mines sumption
9,704,647 | 9,786,037 | 18,368, 277
5,388,630 | 5,206,818 | 4,773,801
4,071,042 | 4,042,282 | 6,809, 438
..... 3;026,470 | 2,044,622 | 6,018 005
............ 4,000,741 | 3,811,630 { 7,648,101

.. 'Revised figure,

Imports of tungsten ores and conce

- United States were also larger in 1948;

ercent WO, basis), an increase of

p I Y
chiefly China, supplied 68 percent of th

percent more than in 1947. Imports
were 28 percent smaller in 1948 than i

.1,792 tons (60 percent WO, basis) were

or the United States Government.

Consumption of tungsten concentra
e United States was 9,300 short ton:
ns in 1947. The quantity of conces
fen was 8 porcent greater in 1948 than |

1



