L1GL6VN

.

DEPARTMENT OF COMN

' HERBERT HOOVER, SECRE

BUREAU OF MINES
SCOTT TURNER, DIRECI(

' MINERAL RES

OF THE

UNITED ST
1924

FRANK J. KATZ
Chief Enginesr, Division of Mineral Resou

PART I—METAL

UNITED STATES
GOVERNMENT PRINTING O
WASHINGTON

1927
AN



' LEAD AND ZINC PIGMENTS AND

By C. E. S1eBeNTHAL and A. STOLL

GENERAL CONDITIONS

g Lead and zinc pigments and salts are made both
by chemical processes. Sublimed lead, or basic le:
various lead oxides are lead pigments produced
xidizing furnaces; basic carbonate white lead and
Mede by chemical processes. Sublimed lead, or bas
made directly from ore, but the lead oxides as w
B0d lead salts are made from pig lead.
Zinc oxide and leaded zinc oxide are made by the .
irectly from ore by sublimation in_an oxidizing fu
nc oxide is made 1n this country by the French )
etallic zinc is sublimated in an oxidizing furnace.
ne salts are made by chemical processes, the zinc be
om zinc ore, metallic zinc, galvanizers’ ashes, or sci
e is made by mixing equivalent portions of ¢
hate and barium sulphide, which brings abou
Mnitation of zinc sulphidg and barium sulphate ei
Fmbination or as a very intimate mixture.
fThe sales of nearly all lead and zinc pigments and |
¥iproducers, showed gains in 1924 as compared w
blimed lead, or basic lead sulphate, made the
‘cent. Demand for white lead, or basic ca.rg
rted good and sales increased 15 per cent. S
fowed a continued increase, making a gain of 11 pe
23. The sales ‘of zinc oxides also kept pac
ands and advanced 5 per cent.
he French process zinc oxide plants of the In
ng Co.,at Akron, Ohio, and Iast Chicago, Inc
erationin January, 1924, and October, 1924, resp
Bling their capacity. Some crude zinc oxide was
git-year at the Bully Hill plant of the California Zin
Buf... The lithopone plant of the Chemical & F
delena, Md., doubled its capacity. Increased capac
Mthe lithopone plants of the Krebs Pigment.&
ort, Del., and the St. Louis Lithopone Co.
new lithopone plant of the Mineral Point Zino
d a substantial output. Former producers o
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have either permanently or temporarily discontinued the manug

facture of this product are:. American Smelting & Refining Co. LMd pigments sold by domestic manufacturers in the United Sla

. : . hort tons
Omaha, Nebr.; American Steel & Wire Co., Donora, Pa.; Americanj afort ton
Zinc & Chemical Co., Langeloth, Pa.; Bartlesville Zinc Co., Bartles Soblimed rood or
ville, Okla.; Bertha Mineral Co., Austinville, Va.; Trenton Zinc . White lead baslo lead sulphate
*Year i Red lead

Chemical Co., Trenton, N. J.; and Utah Zinc Co., Murray, Utah ‘
Dry Inoll White Blue

PRODUCTION -
gg. 678 uz mz iz, 412 028 | 34,431
In this chapter the pigments and lsalts ?olld are t]?ken tl,o re r(zs:ﬁ ;;: §§§ %é: §é§ %ézzgg 34%2 21, 80s
1 s 8 g 3 1,04 38,037
the production, no account being taken of the stocks on hand a ] | wmor | ol 0| o

beginning and end of the year. The amounts used by producers af

their own plants are included under sales, :

B

Flgures for rod lead includo orange mineral prior to 1921,

Zinc pigments and salts sold by domestic manufacturers in the Um

Lead pigments and salts sold by domestic manufacturers in the United States, 1924
and 192 3 1924, in short tons

. 1928 1024 3 N
: d
Yesr Zino oxide zllﬁ':?ﬁde Lithopone rlJ
Value Value i '
(at plant, exclusive (at plant, oxclusive N, "
8hort of contaloer) 8hort of contaluer) (NI ... .. .. .. ... 09, 444 30, 460 80,373
tons tons K 74,320 16, 103 55,010
128, 405 19, 613 83, 360
Total Average Total 128, 987 23, 504 08, 190
131,470 26,729 109, 409
IO :
d sulphate:
Subwll:]c’gelcnd or basic lead sulp ne_ 11,040 | $1, 068, 208 ‘lg: 1:, gg sz,agaggg "Flguros reprosont production.
.- 800 134, 350 1 ' '
Rcdll’;gg 38,037 | 7,011,608 00| 36,813 ( 7,707,264 SOURCE
Orango mineral 840 181, 060 280 331 80, 825 R i
LALBATRO e mee oo oo a o 75,107 | 14,059, 970 187 | 74,724 | 14,507,434 elal content of lead and zinc pigments and salts sold by domesti
White lead s7.780 | 6,016 i14 s | aza2z| 7000519 1923-1924, by sources, in short tons
27,010, 116 216 | 144,872 | 35, 0U3, 084 . .
160, 13; 200 (*) ()
2,220,431 418 (*) () 1923 1
ye;rsst'ausucs for lend arsennto and lead acetato collected blennfally by the Buresu of tho Census, for 0 Bource Lead Zino Lead
i i 1 rs in the it lates, 1988 Plg- | Pl Pig-
Zinc pigments and sgalts sold by dorr:ze,:mcl manufacturers in the United S , 19 mentse | Saltss | & | Balts mlf{a_ Salts ®
» | 15490 1,67 ’
1923 1924 3 480 |..__] ! fl_ ‘“'332 -;
oal. . .. l} 25,780 6 | 250,930 s
condary materlale |- oo s 10,322 | 10,719 (.......... ‘g
} vuluel i t pl V?Iuel 250,163 D)
( at plant, exclusive {at plant, exclu 50, 162,072 12,208 | 266,81 U
Bhort of container) ghort of container) ( ! 813 )
tons 003 .

- ’ ITpoludes also lend recovered In zinc oxide and leaded zino oxtde.
Total Average 1 Total | Ave 22'The source of tho lead contalned in lead salts is unknown to the authors, as st
- ;! llected biennlally b}' the Bureau of the Census and for odd yesrsonly. Lead
B¢, from granulated lead, snd from white-lead residues. Lead arsenate is mad

ZINCOXIAB oo oeeeeeeeeaenee 120, 937 1818, 750, 972 348 [ 131,470 sxg, 184,257 . mitrate. ~All having been derived from plg lead, their content bas already been
Leaded zioc oxido 23, 504 2, 815, 986 1 , 5

TAhoOpODo® o .. 98, 100 | 17, 008, 443 1181 100, 409 | 12, 631, 307 : 'f" asbes, skimmings, drosses, and old metal.

Zino chloride, 60° Baumé. 42,431 % 1,068, 187 40 61,0564 | 2,051,782 gt

Zlnosulphate ..o &, 376 201, 449 49 4,074 228, 700 IMPORTS AND EXPORTS

» Zino oxide contalning & por cont or more of lead 18 olassed os lcaded zlno oxide, he fOlIOWillg statistics of imports and exports of ]

ments and salts have heen compiled from the pi
gords of the Bureau of Foreign and Domestic Comn
rsey, of the Bureau of Mines,
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Basic carbonale white lead red lead, litharge, and orange mineral imported _fof'
’ consumptwn in the United States, 1920- 192

LEAD AND ZINC PIGMENTS AND 8.

White lead @ exported from the United States, 19.

{Figures in parontheses not duplicated In totol

B'::gﬁ';']be:%""e Red lead Litharge Orango mineral 1023
Year Destluation A EEE—
Pounds | Valuo | Pounds | Value | Pounds | Value | Pounds Short tons | Val
160,077 | $19,440 [ 23,070 | 81,780 21,002 | 2,047 82,004 ) s
12,608 | 12, 230 08 100 7| 779037 s o
21,385 1, 405 94 1,770 162 | 111,419 3
Wi W m|ORE| e Do |
13,47 X , ), 341 &
8 g | o4
3216 3o,
126 25,
Zinc ozide, lzthopone, zinc aulphuie (white), zinc chloruie, and zinc sulphale tmported a g?‘; 3,%%
for consumption in the United States, 1920—1924 'oooi fl?s,
400 (7,
99 623,
288
Zinc oxide Lithopone 1, 300 229:
(12 ?,
D Inotl” {8 %
Year i (44 24,
Bhort 1 ég ég'
tons "
Bhort Bhort
tons Value tons |’ Value 5,172 836,
1,431 | $289, 800 14 $3, 596 3,714 *White lead and sublimed land not classified separately after 1022; the figt
1,286 | 145,071 57 17, 549 5, 247 Guantlty of sublimed Jend.
2,712} 361,500 42| 8805 10,203 $ Leas than 1ton.
1,036 | 169, 415 89| 21,034 | 10,440 :
1,703 | 326,020 noy 26,874 , 83 643, 023 Zine ozide and lithopone exported from the Uniled S
Zinc sulphides Zinc chlorido Zinc sulphate Zinoe oxide
Year Year
Poundse| Value B"ggl;t Value stgg';‘ Value Short tons | Val
".11, 164 | $2, 161
$15,027 565 | $76,405 50 2,511 426
330 2,190 | 213,905 17 _ 3,077 5%
8,463 1,374 | 87,500 17 - 5 743
5,403 551 | 44,164 20 3,927 606
5,721 319 [ 2811 13

¢Zlnc sulphide is atatod in pounds rather than tons because of its high value and amaller quantities,

White lead and red lead exported from the United States, 1920-192}

Whitolead o Red lead ¢

Year
Short tons Valuo 8hort tons
14,901 | $3, 195, 101 1, 632
5 16 003, 130 548
4,608 710, 765 1,683
° 5172 836, 261 s 1,840
° 5,006 863, 444 )

* White load and sublimed load not classified separately aftor 1922; the flgures for 1023 and 1024 may
fnclude an unknown quantity of subllmed 1end.
* Exporta of red lead and It hnrf;o not classified separately after 1022; the figures for 1923 and 1924 may;
Include an unknown quantity of litharge.

E
Y

* Not classifled separately prlor io 1§22.
Zinc oxide exported from the United States, 192

{Figures in parentheses not duplicated in totak

1023
Destination

Short tons Val:
______________ a8 $10,
nla 115 19,
Phlllpplno Islands 40) (8,
Cannda. 8, 477,
Cuba_.. 42 9,
Europe .. 1,188 183,
France... [(} (14,
Qreat Britaln.. (1,074 (134,
Italy... (B (4
Mexlco .. 104 - 18,
Panams. . 26 5,
South Aruorlm 140 31,
______ a9 | - ;Z‘
Olhor countrlsa. 73 'f
5,024 743,
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PRICES AND VALUE E E
: g Figure 4 shows the relation of the avera%e quots
Ewestern slab zinc in St. Louis to the weekly quota
ments—zinc oxide and lithopone—and on the sa.
E- 1924 ‘
Jan.  Feb. Mer. Apr. May  June July Aug.  Sept

M =DUNND INND NE = T DN N MO
VNRONOEY —RNNRNNDEMARI I NIGBNNNGNIRYICIRRY:

.The total value and the average price per ton received from sales§
of lead and zinc pigments and salts in 1924 are given on preceding?
pages of this chapter. 3

igure 3 shoys the relation of the average weekly price of lead in
New York in 1924 to the weekly quotations on the lead pigments—

. . . 10
sublimed lead, white lead, litharge, red lead, and orange mineral—j £
1924 ' H
JAN. FEB. MAR. APR. MAY JUNE JulY AUG. SEPT. OCT. NOV. pec. “H
7 DNDENA GO - DR NANUAROOD M IZRUNARNO RIRONGRT IR CUJRYIRR" H
£ [ né-—- ol o | =g =g ol e bt e 2 o o 2ed e e - - ol od ot L I
16 [ 4gqan] brder 17 i H
(! H - H
H i H E
! '. / LTI T
s " 3 N I | Yithopene
| . b -
g KLk ninena ¥ : §:;4 o g o S »
145 H ¥ H WA = 1
H Uead| heetdte| | 14 3 o b T ne| welsfterﬁ zinc{-
H P+ St'Louis
134 sH
13 1 H H
i f H
glzf Ref! Iepd \ /'.. 5 ):
£ Lithprge H s
g fna: : AN :
w l:: L inc sulpha;ce
& HAr VARKEN ! SET ine c'h]lgrlrer""
: - P T 7 : L] fine chlendel T
E 0] !
u ; ’ ‘-.._ 7 ﬂ?l i Tepd ' E. ¢
v oH A H E F1GURE 4.—Relation of weekly prices of zino pigments and salts to the ave!
. H L V1 H . prime western zino at 8t. Louls, 1024 -
H :
N ] pa H tand zinc sulphate. The quotations, taken from
i L EPaint, and Drug Reporter, represent the following ¢
i b ([ pike] teap| ot New rort i : Zino oxide, ‘“‘commercially lead-free, in barrels.”
Lithopone, “in barrels.”
t H Zine chloride, “‘solution, in drums.’’
s H Zinc sulphate, ‘“industrial, in barrels.”
i , PRODUCERS
s ; The following companies reported sales of lead
. d zinc salts of their own production in 1924:
. 4 H hite lead: .
1aURE 3.—Relation of weekly prices of lead pigments and sslts to th Anaconda Lead Products Co. (electrolytic
of lead at Now York, 1924 0 the average Weekly quoted prm: procegs) _____________________________ Jz -. East (

Carter White Lead Co_ .o oo West |
E. I. du Pont de Nemours & Co. i

and the lead salts—Iead arsenate and lead acetate. The quotations, 3
taken from issues of the Oil, Paint, and Drug Reporter, represent the
following grades and forms:

Sublimed lead, or basic lead sulphate (white), ‘“in casks.”

White lead, basic lcad carbonate, ‘‘Americau, dry, in casks.” John T. Lewis & Bros. Co-oovoo oo -- Philac
Litharge, ‘‘commercial, powdered, in casks.” Matheson Lead Co. ... __-—cee_cooen ... Long .
Red lead, ““dry, in casks.” National Lead Co. of California ... ... Melro
Orange mineral, “American, in casks.” National Lead Coue oo iaan Chicag
Lead acetate, “brown, broken, in barrels.” DO e 8t. Lo
Lead arsenate, “‘paste, in barrels.” DO e e Brook
Do cmmmmmmmmmem———— e Port ]

Do e e eeieciciicoan Cincir

National Lead & Oil Co. of Pennsylvania__._.. New ]

Sherwin-Williams Coucvveramecnannaamcaans Chica
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White lead—Continued.
United Lead Co
Wetherlll & Bro

Sublimed lead, or basic lead sulphate:

Perth Amboy, N. J.
Philadelphia, Pa.

Eagle-Picher Lead Co._ . __ .. _ceeuo_o__ Joplin, Mo.
Bt. Louis Smelting & Refining Works of
National Lead Co. oo oo Collingville, TI1.
Red lead, orange mineral, and litharge: !
Eagle-Picher Lead Co-__._____ . _______.__ East St. Louis, Iil.
DO e Joplin, Mo. )
DO e e Newark, N. J.
Do.._.._. e a e m Cincinnati, Ohio.
EvansLeadCo______ . _______ .. ...._- Charleston, W. Va.
W.P, Fuller&Co.___ .. South San Francisco, Cal
Grasgelli Chemical Co__ .. .. __.._._._. «.. Grasselli, Ind,
John T. Lewis & Bros. Co. .. _..._._..__. Philadelphia, Pa.

Matheson Lead Coo . .. .._.

National Lead Co. of California Melrose, Calif.

National Lead Co ... o._. Chicago, Ill.

DO i aee St. Louis, Mo.

DO e e Brooklyn, N. Y. .
National Lead & Oil Co. of Pennsylvania____ New Kensington, Pa.
Pennsylvania Smelting Conoocmmmeen oo Carncgie, Pa.
Sherwin-Williams Co.o oo . .. Chicago, Ill.
Wetherill & Bro_ .. .. . ... Philadelphia, Pa,

Zino oxide and leaded zinc oxide:

" American Zino Co. of Illinois._ ... ._..-.__ Hillsboro, Ill.
American Zine Oxide Co_ .o . .__._ Columbus, Ohio.
Bertha Mineral Co_ ..o oo oo ao- Austinville, Va.
Eagle-Picher Lead Co-—.._ ... o ocoee- Hillsboro, IIL.
Empire Zine Co. o _ .o eiaaan- Canon City, Colo,
,Grasselli Chemical Co______________.______. Grasselli, Ind.
International Lead - Refining Co. (French

PrOCOBB) o oo e East Chicago, Ind.

Do. (French process)..._... -.. Akron, Ohio.

Mineral Point Zine Co_ .. .o oouooaoo Minersal Point, Wis.
‘ New Jersei; Zinc Co. (of Pennsylvania)._-._. Palmerton, Pa.

Do. (French process) ..o oo _. Freemansburg, Pa.
Ozark Bmelting & Mining Co...._.__.._.-_.. Coffeyville, Xana.
River Smelting & Refining Co._...__ . __.___ Florence, Colo.
U.8. Zine Cooom oo e Pueblo, Colo.
Western Zine Oxide Co.. ... _._..___ Leadville, Colo.

Lithopone:

hemical & Pigment Co. (Inc)...o-_.__.___ St. Helena, Md.
E. I. du Pont de Nemours & Co-__.____.___ Newark, N. J.

DO i Philadelphia, Pa.
Grasselli Chemical Co. ... ... .._. Grasselli, N. J.
Krebs Pigment & Chemical Co..__._.______. Newport, Del.
Midland Chemical Co. (Eagle-Picher Lead Co.) Argo, 1L
Mineral Point Zinc Co_ ... .. _.____.___ Depuc, Iil
New Jersey Zinc Co. (of Pennsylvanis) ... Palmerton, Pa.

St. Louis Lithopone Co...__________.._.__. Collingville, Ill.
Sherwin-Wiltiams Co_.__________.___.____. Chicago, Il
United Color. & Pigment Co._._._.__...._.. Newark, N. J.

Zinc salts:

American Zinc & Chemical Co__.._____.__.._. Langeloth, Pa.
Arkansas Preservative Co..._____._._____.__ North Little Rock, Ark.
Bﬁ-Products Steel Corporation_.__._.._____. Weirton, W. Va.
Charles Cooper & Co. . ..o oo oo Newark, N. J.

General Chemical Co____.________._______. Chicago, 1)l

Grasselli Chemical Co. .. __ . ____._____.__. Graaseelli, Ind.

DO e e Cleveland, Ohio.
Great Western Electro-Chemical Co__....__. Pittsburg, Calif
Charlea Lennig & Co. (Inc.)c. .o couoen.o _. Philadelphia, Pa.
Merrimae Chemical Co_. . _o_._.- Everett, Mass.
Monsanto Chemical Works_ .. ____.__._.._.._. East St. Louis, Il

New Jersey Zing Co. (of Pennsylvania)....... Palmerton, Pa,

LEAD'

By C. E. SIEBENTHAL AND A. ST

SUMMARY
Statistics of refined lead, 1923 and 1924, in &

. Domestic desilverized load.:

Long Island City, N. Y.

PRODUCTION

Domestic soft Jead._........_
Domestic desliverized soft load

. Forelgn desilverized lead.oomcvacnaanens

Total refined primary lead
Antimonial lead . comvemvecananan
Becondary 108d®. ... .c.vovmmccomcacmnnemmecmeciren s

CONSUMPTION ¢

Apparont consumptlon of primnry lend, refinery stooks disregorded......--.

" ,” which Is produced directly from ore, {s here dlstingu
wt')lctr‘l';[:tl\:rt{llr‘:gg b “:'oﬂnlng Eklmmln s, drosses, and old metals. The :
given on p.162. In this report the wor “Jead " used without qualificatioz

» For method of catculating consumption see p. 164.

The output of refined lead in the United State
in 1924 wpus 566,407 .tons, valued at $90 62_5{
gelling price of i% lead, a.gain, as compared wit
in quantity andpo 19 per cent in value.

PRODUCTION

Quantity and value.—The total refined lead pro
States from 1720 to 1924 from domestic ores ar
and base bullion and it8\value are shown in the:

Refined lead produced in the United States, ]

) ) Short tons
Year | pogtiver- | 0 Total dfnﬁ%ﬂlc From
{zed 3?‘;&" ,S:é‘. produc- | ores and | forelgs
lead ¢ ¢ | F9cadl| . tion « base ores
solt bulilon

7 020, 180 | 10,432,608 | 8,545,383 | 1,8
QT | . '43% 460 l$'4u, 878 | 13,
240307 | 43,500 [ 168,219 [  B42192| 612,704 ¢ 7

' a| se @) g
) 375 244 | 107,518 )1
ggﬁ oot gg: 58| 188803 | 610,760 | 248,450 | 18,
282, 314 47,418 210, 463 640, 195 530, 905 | 15,
20h538 | 67,938 | T4 | 482,201 424331 T,
273, 136 66,008 | . 180, R84 529, 057 ;76, g{zg 8, 41
238, 3

49, 107 74,308 208, 250 532,662 468, 748 | 13, 8
goﬂ. 241 61,332 100, 749 618, 322 843, 841 2{: 28
13475 | 03,449 { 208,615 | 090,493 | 668, 407 | 46,38

11,063, 113 [1,002,300| 5,045,833 | 17, 111,346 14, 496, 162 2, (

« Tho lead content of sntimonis) lead 1s excluded; ses p. 151,
» Dosllverizad soft lead Is excluded. e :
* Onapuers oo lom han ordinary detall blished In
t Chapters o0 lead glving more than ordina etall were pu
torical tgble of production) and 1018 (the lendraldusuy 1u relstion to the
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Details for years prior to 1913 are shown in the annual chapters.
The value for years prior to 1917 is based upon tho average price
in New York; beginning with 1917 tho value is based on the total
sades of each producing company. _ _

The argentiferous lead ores of the Western States ure desilverized
to recover the silver and to refine the lead. The nonargentiferous or
soft lead ores of the Central and Eastern States do not carry cnough
silver on the average to pay for desilverizing or to make that opera-
tion necessary. Kor certain purposes, however, a considerablo
quantity of lead ore from southeast Missouri has been desilverized
each year.

Production by States.—In addition to the domestic lead ores
smelted in this country, small quantities of domestic lead ore havo
been exported to smelters in Canada. Ores from Washington

ielded 1,388 tons of lead at Canadian smelters in 1918 and 3 tons
in 1919, but no lead ore from the United States was treated in
Canada in 1920-1924.

Primary lead smelted or refined in the United States, 1920-1924, by sources, in short
tons

Bource of ore 1920 1921 1922 1923 1024

Domestlc ore:

773 324 400 682
3,313 7,218 8,828 9,372
614 3,018 5,108 2, 305

3,553 4,204 8, 044 8,070
384 1,230 1,038 2,

40, 902 67,436 59, 602 56,017
OFBROMD . - oo oo cccee iccamacaeeecceeemnn|emmsccmece]eneeaean 37 [ T
Bouth Dakotn. . 2 b2 R 2
‘Tonnessce * 2,705 |oceooano.. 761 1, 020 185
Texas.. 6 27
Ttah. . 64, 000 51,872 63, 130 104, 678 110, 318
Viegindn oot femnecmae oo e 1, 583
Washingt. 2,460 325 478 2,008 2,057
Wisconsin = 3,841 1,070 1,323 601 1,073
Undistrlbuted .. .. R 201 01 75 001 15
Zincresldues. - oo o oooiiiiiiiiiiiiaaaen 4, 300 713 1,284 302 1,320

404,347 | 305,287 | 481,689 | 654, 030 582, 000

Forelgn ore:
Alrl E Ik} O S I, o [
L1108 (AR R, IR,
1,180 2,877 3, 604 3,632 4, (33
22 14
19 17 519 130 329
2,720 1,012 7,200 | 18,867 33,328
2,747 2, 235 2,458 1,461 7,663
Other 10reIgn . - .« ociiiieeciai s caccaaans 20 73 43 72
Forelgn base bullion:
1,010 1, 608 2,000 foeormnaaifienaaa..
42,421 41,648 47,118 B0, 19073 77,701
.2 N (RRRRN SR N (R

£2, 808 60, 367 63, 016 74, 481 124, 080,
Grand total ... 547,155 | 445,854 | 6H45,0605 | 628, 517 706, 036

« The lead produced by these States Is nonargontiferous or soft lend. A small quantity qf the laad pro-
duced from Colorado and New Moxico oros I» also nonargentiforous.

LEAD

Soft lead.—The lead ores of the Mississippi
from silver, and the lead produced from them
Tho output of the lead pigment basic lead sulj
is derived from these ores.

The lead ores from the southeastern Missc
little more silver (slightly over an ounce to tl

“in all) than those from other regions of the M

likewise small quantities of other metals, so tl
though soft, is resistant to acids and is much

acid chambers. It_ is known to the trade.as

Soft lead produced in the United Stales from domestic ore

Bolt pig lead Solt

load rc
Your Undesll Desll clove;e

ndesll- esll- n pig
vorized | vorized | TO | ment

189, 864 06, 008 | 250, 622 15
167, 613 62,747 } 210,260 9,
200, 260 74,306 | 283,566 3,
100, 740 01,332 | 252,081 13,
203, 016 63,440 | 207,004 15,

¢ Includes domestic refined lead, domestic Jead In antimonlal lead, al

The zinc ores from Western States that ar
may contain some lead which goes into the p
it is not strictly accurate to speak of the lead ¢
entirely soft lead. :

In addition to the domestic lead so recoves
is also rccovered in pigments. Prior to 1919
not distinguished from that of domestic origih.
of foreign lead recovered in zinc pigments w
1920, 808 tons; in 1921, 169 tons; aufin 1924,
lead was used in pigments in 1922 or 1923.

Antimonial lead.—The production of by-pr
from argentiferous lead ores derived from all s
all lead refineries operating in this couritry, is
1871-1914 in Mineral Resources, 1914, and for

Resources, 1920.

By-product antimonial lead produced in the Unite

Antlmonlal
Total
load Potr-
rofined c:" ;ge
from -
Year oduct| From From
bbl‘ﬁe P o] domestic| forelgn
(lslhog? uiuné&l (a?ll:rt (s%r: ¢ 8hort ‘ !
13 or
tons) ca tons) tons) tons Value
4.0 9, 604 2, 03t 12, 536 | $1, 963, 2
4.2 7,881 2183 X 870, &
3.2 7,008 1,007 8,076 844, ¥
3.0 11,038 2, 585 14, 100 |- 1,080, 8
4.9 13, 693 7,184 20,787 | 3,376,7.
[ ] DRI SRR SR PO,
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Lead pigments.—Leaded zinc oxide, zinc-lead oxide, sublimed
white lead, and sublimed blue lead are made directly from ore;

MINERAL RESOURCES, 1024—PART I

white lead, red lead, orange mineral, and litharge are manufacture
from pig lead. These pigments are discussed and their output given

and salts.

The lead recovered from domestic and foreign ore in the form of 2
pigments during recent years is given in tie following table, which
also gives the primary end secondary lead used in making those

pigments that are made from pig lead:

elsewhere in this volume in the chapter on lead and zinc pigments

Quantity and source of lead in pigments,® 1920-1924, in short tons

Domestle Foreign Primar; Becondary
. Year ore ore motal © | metal ¥
15,212 808 216,431 .. ...o.e.
, 980 169 200,500 (......_._...
FEN T 3 P 241, 004 m
13,612 |eeaee.... 230,841 | ... ...
,338 545 260,930 (... TI1TI0

« Inoludes lead recovered in zinc oxide and Jeaded zino oxide,

% Primary metal is that made from ore; secondary metal is that derived {rom old metal and from drosses

and skimmings.

Secondary lead.—Secondary lead is obtained mainly from skim-
mings, drosses, old metal, and alloys, such as babbitt, solder, and

type metal. The recovery of lead
stitutes an integral part of the lead industry.

y refining these materials con-

Secondary lead recovered in the United States, 1920-1924, in short tons,

. ‘Total re-
Lead in
Year Pig lead alloys col:::icd Value .
56, 3 68, 300 124,060 | $10, 914, 000
46, 370 67, 410 108, 780 9, 340, 000
75, 480 84,080 150, 500 } 17, 552, 000
06, 430 98, 060 104,400 | 27,220,000
90, 400 114,100 204,500 | 32,720,000

Mine groduction.—’l‘he preceding tables give the quantity of lead

recovere

lead may not correspond at all closely to the product of the mines for

the same year.

by smelting and refining operations either as metallic lead,
or in the alloy antimonial lead, or as lead in pigments.

The origin of
the lead is much more accurately shown by the reports of mines,
because smelters necessarily treat mixtures of ores, sometimes long
after they have been received, so that the actual output of metallic

‘The following table gives the mine output of lead from 1920 to

1924, inclusive. The statistics of mine

roduction, which for years

prior to 1921 had been expressed as lead content of ore mined, were
reduced to recoverable lead in the chapter on lead for 1923 by deduct-
ing an assumed loss in smelting and refining, thus making the figures
comparable to the statistics of mine production of zine, which have
always been stated as recoverable zinc. 1In these calculations the loss

LEAD

it smelting and refining has been taken as

k(at plants with bag houses) the soft nonarg
Bthe Mississippi Valley, and about 5 per cent |
the argentiferous lead ores of the Wester
sumed factors are close to the truth is sl
repancy between the mine and smelter out

he table of comparison on page 136 of the ch
tResources, 1923, and in the following sectic

Mine production of recoverable lead, 1920-1924,

State 1020 1€

496, 81¢ | 4

' o It I3 said that a-few tons of Jead ore were mined at the old Chipr
s treated at 8 small smelter-owned by the mine operators, -
$ 513 pounds. .

" The following table lists the principal le
. the order of magnitude of their output in

production during the period beginning in t
b production took Its stride, and continuing d
B the production of domestic lead ores was &
Ji-peak. It shows the fluctuation in the outp
By and demonstrates the security of the sout
in first place and of the Coeur d’Alene regic
v The Egures by districts for years prior tc
duced in the following table to recoverable
explained above.:

47892°—27——18
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. LEAD
Mine production of recoverable lead in the principal lead-producing districts of the,

United Stales, 1916-1924, in short tons SUPPLY OF LEAD

The future of the lead industry depends on the
ajter on supply and demand, and t e supply in |
fngw and oldp XeYds as well as on higher recovery tl
i ptallurgical methods; these of course have always
‘factors in the industry, although imaginary f
their part in spoculative movements. Relief from
lipay therciore be afforded by dlscover{) of new ore

Diatrict 1916 1917 1918 1018 1Qw 1921 1922 1923

....................... 197,508 1200, 464 (177,704 {154,015 (168,033 178, 735 [176, 768 167,458
Coeur d'Alene rogion, Idaho. 109, 211 {176, 704 (132,342 | 70, 641 (112,200 | 84, 543 | 91, 216 114, 426
Joplin reglon_(Kansas, Mis-

» sourl, and Oklnboma)...._| 44,315 | 67,814 | 74, 609 60, 801 | 84,317 | @), 581 | 87,771 | 84,787
Bingham, Utah.___.._ 40,848 | 34,024 ) 37,803 | 25,040 | 24,082 | 12,288 | 19, 348 | 25, 363
Tintic, Utah... 18, GO | 16,602 | 14,560 | 11,020 | 19, 580 18,158 { 23,040 | 38,900
Park City regl

Leadvills, Colo. ... 10,765 | 8,922 | 11,387 | 5,038 | 4,270 | 1762 ] 2742 2804 dment in soparation and concentration }r’ which gri
Ban Juan Mountains, Colo. ad0 | 11178 20,262 | 8003 | 13,62 | 530 | 63wy 167 dnworkable are added to the count:rﬁ shor wor
spen, Colo. ... .. ......_. )y 'y 5, 2, 655 2,235 1,108 1,778 1,486 - : M M |
Ophir, Utah_ .. ! 4,851 | 4,310 3 3,628 480 2021 3443 Ymethods in reduction, which accomplish the sam%
M | 158 0 B 228 GG R R o o el ition or by alocung a sepaas
: glon (Towa, northern 1llI- reduction; an essening o e
! nols, and Wisconsin)._ ... 3,440 ) 4,072| 5827 | 5,703 3,384 | 1,000 1,260 | 048 process of re ! g

egsation or by substitution of other metals. =~
'The price c))rf lead has fluctuated greatly in t
fowing to the opportunity for speculation offered
spot lead. at times. These fluctuations have t
fproducing and the consuming branches of the
ﬁave aroused fears for the adequacy of the futu
the country. Of course, a temporary shortage o
indicates that the lead reserves of the country
partial failure of the wheat or corn crop indicate
of the soil is waning. When production runs'be
fhowever, and a greater supply is Decessary, 1t tak
find and open new deposits and to reopen old :
nstancy of price only the experlencedil arseeing
/companies wil?undertake such work. The smaller
will remember that though lead averaged 8 cent
and has averaged 6.8 conts for 1916 to 1924, inclus
for 1921 was 4.5 cents, the same as the pre-war-:
1915, Many promisihg prospects and mines mu
d Ke operating companies wiped out i
receipts for their product and high postwar cost
thero is yot hope that some of them will be reopene
.If the price of lead could remain stoadily at th
‘no_one need doubt that our Froductxon would s
‘of .a scarcity of spot lead. If lead had no more
price with the average of metals and metal proc
would have sold in 1924 for about 6.9 cents.?

529, 351 |643, 689 1460, 603 (380, 831 {446, 607 1391, 034 438, U8B0 {403, 733
Percentage of United States
total mine production. .. . _ 8 87 88 00 00 24 92 00

COMPARISON OF MINE AND SMELTER TOTALS

!
)
Iy
i
i
1

The Geological Survey published annually from 1907 to 1920 the
statistics of lead output by mines, but because of lack of knowledges
of the average smelting loss for the whole country, the total was, in
%encml) given as lead content of ore mined, not as recoverablo lead

eginning with 1921, the lead output of the mines has been expressed
as recoverable lead by estimating as closely as possible the losses in -
smelting and refining. For the sake of the following comparison the
mine totals for 1906 to 1920 have likewise been calculated as recov
erable lead. In addition to the domestic lead recovered at smelters
as refined desilverized lead from argentiferous ores, as soft lead from |
Mississippi Valley ores, and as Icad in antimonial lead and in pig-
ments, considerugle lead has been recovered at Canadian smelters :
from lead ores exported from the United States. This is included in
the recovered lead given in the table below, which balances the pri-
mary lead recovered in all forms against the estimated rocoverable .
lead in the ore mined for 18 years, the whole period for which such
data are available. ‘

Domestic primary lead balance sheet, 19071924, in short tons

with the average of all commodities it would have
R | Rosopared | M Eyar Recovar. | Recovared |72, 5%55 Soof 6.6 cents in 1924 if with agricultural produ
able iend en . . .
Year | (mine pro- | (smeltor | melter Year | (mino pro- | (smeitor | Sinelter with nonagricultural products, at 7.2 cents; an
ductlon) |productioun) 5 duction) |production) P o g, at 7 6 cents. t would seem, therefore,
. (= ’ y ey N
wns| wsos| 7o o o U@ with other commodities (except, of course, copps
, 715 , 5 —7 , 464 578, 025 49, 53 ‘W : 3
330,27 | 320 657 +3. $80 502402 | 66 600 B apound, the average for 1924, is notcimtf&llt:h o loa
B EE @i B8 E B o present situation with rogrd to the lo
420,585 | 407.707 |  +18 K18 414, 491 414, 880 305 his: The United States and Mexico produce
442,120 | 410,228 [ 131808 477,633 | 488,448 |  —10,815 LU : Canada has quadrupled he
#1133 ]  delew sir217]  sov2e7 | oo ythan ever before. Canada quadrup Aust
Srom | enuss| v 0,008) 503,48 42882 ;#bwar and is still expanding her capacity. Austra
001, 392 582, 180 +10, 212 B,015,518 | 8 611,444 | 104,074 “two years been well u towa,_rd her large war-tim

® chief reserves upon which Australia and Canad

—r
{3 Bureau of Labor Btatlatics, Monthly Labor Review, Department of Labe
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been reﬁmtly said to be e utcxil to abgut %0 yelars’ draft at che priaser:it . _ " METALLURGY
rate. oreover, a new field is under development in Queensland, .
and & concentrating method is being sought for the oxtensive Read-§ ADVANOE IN METALLUR
Rosebery complex ores of Tasmania. "The Burma output has]
nearly trebled since the war and the reserves are equal to nearly 203
years’ output at the present rate, disregarding current additions to}
reserves by mine operations. Tho output from other sources ofy
lead in Africa, Asia, and South America remains about stationa
but Europe is approximately 220,000 tons short of her pre-war pros
duction, chiefly because of the lessened output of Spain, Germany;
and Poland. Apparently, the Old World misses the efficient ore
gathering machine of the German metal companies. The world’s}
production in 1924 was the largest in history by over 125,000 metric§
tons, according to the American Bureau of Metal Statistics. - '§
Residence and business building has been extremely active inj
this country ever since the World War, and has required supplies_of;
plumbing and other lead material. Such construction was needed§
not only to accommodate the great expansion of business immediately}
after the war but also to catch up with current needs and with arrearsg
in residence building. Dow’s Agency recently noted that apartment
building is threatened with overproduction in certain directions, andy
continuing the erection of business buildings is, of course, contingent}
upon continued business prosperity. The automobile industry cons§
sumes much lead, but the saturation point in that industry must be
reached eventually, and then the salvaged lead will practically)
equal the consumption of new lead. There is, moreover, a pro<
nounced trend toward the use of less lead.. A substitute for
lead in underground cable coverings will probably be found:3
Moreover, encouraging experiments are undéer way on reduction in}
the size of individual cable wires as well as in the amount of insulatin
material,” which will permit many more wires in the same spa
and reduce the consumption of lead for cable covering. Recentl
a radio tube has been put on the market which uses alternating cur-
rent, where that is available, instead of the more usual storage battery}
or the occasional step-down transformer on external direct-current]
supply. Transformers and rectifiers which eliminate “B’’ batteries]
(some of which are lead storage-batteries) have been in use for somg
time. There is now a tendency to make the ordinary tube set mor,
portable bgv replacing lead storage-batteries with dry batteries whi
use no lead. ‘ o
According to the American Bureau of Metal Statistics, storag
batteries (all kinds, of course) consumed the largest amount, abou
170,000 short tons, of lead in 1924; white lead took 150,000 tons
and cable covering, 138,000 tons. France, Soviet Russia, an
Argentina have legislation, not yet in effect, restricting the use o
white lead, hence legal measures or economic necessity might force
substitution of other white pigments for part of the lead used in$
white lead. The examples of lead conservation cited show tha
the rapidly increasing consumption of lead in the immediate past}
may not continue indefinitely. Lastly, attention is again called to
the 100,000 tons of lead in ore, matte, and bullion in bonded wares
house, December 31, 1924, B romoiaTurey of e e Avnin, Bl g ek Bage
. L.. *Present tendencies lu treatment of complex ores'’: Trans. Xm

(% 1924, pp. 471-485. Parsons, A B., “P b F
Pross, vol. 110, 1025, pp.sogr,. " Trourese la bydrometallurgy ofd

Recent advances in the se&mration and co
ores have been made possible mainly by re
especially differential flotation, but also by va
roasting and leaching or volatilization. Thes
to be iml)ortant to the lead industry because
ment will increase the supply of lead by allo
b:‘lead from ore, and especially by making avail
of complex sulphides or mixed sulphide and ¢
unworkable, some because of the penalty exac
which may thus become an asset.’ ‘
g The present movement for more effective c:
started at the Sullivan mine in British Col
golidated Mining & Smelting Co. after much e
by differential flotation in overcoming the ot
tion and saving of the lead and zinc in the o
be the largest sulphide ore body in Nortl
success in treating the ores the company
capacity of the lead smelter and the elect:
constructed & custom plant which pays mines
complex ores. A plant accomplishing the
by the International Smelting Co. at Tooele
has been started by the United States Sm
Utah; and still others have been built by i
anies. Operation: of such plants increas
ecause greater quantities of the lower-gra
market. )
No attempt will be made to discnss the adv
of the proposed roasting, leaching, or volatil
geems advisable to review a few processes wl
commercia]lg'. : '
The Coolbaugh process, now operated by
& Refining Co. 1n connection with its lead sm
by & closelK controlled roast renders a high
blende leachable as zinc sulphate; the residu
ment in the lead smelter. It has not yet b
market outlet for the zinc sulphate will be a
pone, lead-free zinc oxide, or electrolytic zinc

At Harold, Utah, the Tintic' Standard Mi
Dern process for an oxidized silver-lead ore.
with salt and coal dust and leached with br
finally lead are precipitated separately. ]
melted into refined lead bars in a suitable
initial output in 1924, '

The Combined Metals Reduction Co., a su
Lead Co., is using the Snyder-Christensen |
The finely ground unroasted lead concentrat
acid brine, silver is precipitated by lead, and




" Kansas:

j
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ar
fBubsidiary of the United Stafw 8melting, Reflning & M(nlog Co,
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cooling the liquor and is reduced to bars by mcll,inlg with a mixture '

nuer tho zine is ‘i
mainly floated in concentration, but any zinc remaining in solution 3
is precipitated by IS and filtered off for electrolytic reduction or 9

of limee and coal dust. As the oro js worked at

shipmont to zinc smelters.

t the Bunker Hill & Sullivan Mining & Concentrating Co., 3
U. G. Teinton and others have developed a process for the treatment 3
of the zinc-lend oro from the Star mine. Tho oro is roasted and 7§
leached, the zinc recovered by Tainton’s “high-acid”’ process, and ‘j

the leady residues leached with brine and precipitated electrolytically..
The contracting of the Star mine’s zinc concentrates to Belgian:
smelters, as recently announced, may delay the construction of a
commercial plant employing these Tainton processes. ’

It is to bo noted that these mothods of brine lcnchini(;l are applicablo - ;

not only to the complex ores, both sulphide and oxi ized, from the
mines and to tailings and middlings from their concontrating plants,
but also to tailings from electrolytic zinc plants, to leady flue dusts,
and to leady sludges from sulphuric ucig chambors, and the like.
In this adaptability lics much o? their promise.

LEAD SMELTERS AND REFINERIES

UNITED STATES
California;

Belby—Setby plant, American Smelting & Refining Co. Refinery also.
Colorado: .

Duran_,io—Durango plant, American Smelting & Refining Co.
i

4 iLeadv le—Arkansas Valley plant, American Smelting & Refining Co.
Idaho:

Kellogg—Bunker Hill & Sullivan smelter. Refinery also.
Iilinois:

Chicago—Goldsmith Bros.’ Smelting & Reﬁniné Co.t
Chicago—Great Western Smelting & Refining Co.4
Chicago—Illinois Smelting & Refining Co.*
Chicago—U. S. Reduction Co.¢
Collingville—St. Louis Smelting & Refining Works of National Lead Co.

Refinery also.
Indi Federnl—~American Smeiting & Refining Co.  (Formerly Iederal Lead Co.)
ndiana:
East Chicago—International Lead Refining Co.5 Refinery only,
Grasselli—U. S. S. Lead Refinery (Inc.).® Refinery only. Hetis electro-
Jytic process.

Galena—Galena plant, Eagle-Picher Lead Co.
Missouri:

Granby—American Zine, Lead & Smelting Co.

Herculancum-—St. Joseph Lead Co.

Joplin—Eagle-Picher Lead Co.
Montana:

Bast Helena—Last Ifclena plant, American Smelting & Refining Co.
Nebraska:

Omaha—Oinaha plant, American Smelting & Refining Co. Relinery only,

Betts clectrolylic process.

New Jersey:

Irvington—Irvington Smelting & Refining Co.¢

Newark— Balbach Smelting & Refining Co.

Perth Amboy—Perth Amboy plant, American Smelting & Refining Co.
Oklahoma:

8t. Louis—Ontario smelter, Eagle-Picher Lead Co.

{8meltera of secondary materlnls but treating some lead ores,
$8ubsldlary of Anaconda Copper Mining Co.

=

.. British Columbia:

. .On

LEAD

Pennsylvania:

Carnegie—Pennsylvania Smelting Co. Refine
emlﬂﬂ:l Paso—IKansas City Consolidated Smelting

ah: .
|d—Tintic Standard Mining Co.
g\ué:;ornatioulal—International Smelting Co.t &
Midvale—United States Smelting, Refining
Murray—Murray plant, American Smelting &

CANADA

Trail—Conasolidated Mining & Smelting Co.
also. Betts electrolytic process.

m(r.‘:zl:etta—Esbate of Jas. Robertson.

MEXICO

lientes: X . X
Aglm/fgl\‘ulxgcnlicntes—Amerlcun Smelting & Refinir

Chlh(l‘lj?x}illl\lg;hua—American Smelting & Refining ¢

‘Coahuiln:
Saltillo—Mazapil Copper Co. (Ltd.). .
%‘non\-cén———Ameﬁcan Metal Co. (Ltd.). (Cia

Duml::s?r:co (Velardefia)—American Smelting &

Agarco.) :

Guer(rjg:l:po Morado—Reforma Mining & Milling

Nue‘{\zol:\%z?;ey——American Metal Co. (Ltd.). (¢

Refi also. . .
Monot::x?g—-American Smelting & Refining (

is Potosi: . .
Sen I[\"Iu&i:ehus.la—-American Smelting & Refining
San Luis Potosi—American Srr elting & Refin

TRADE CONDITI
WORLD'S SMELTER PRO

In tho following table, prepared by W. 1
of Mines, the figures in italic type are take
of the countries named; those in ordinary
yearbook of the American Bureau of Meta
sources regarded as reliable. However, |
substituted when they are available, as i
ollicial sot of statistics of world productior
sot like that of the American Bureau of M

There is always a possibility of dupl
world’s production, for some countries s
bullion to other countries for refining. F
antimonial lead are often included in the
production, so thet to put the United Stats
stotistics it would be necessary to include i
tic output of secondary lead and antimo
the United States represent refined lead th
try, whatever the source of the ore.

1Subsldinry of American Bmolting & Refinlng Co.
'Babsldl‘:\rry of Anaconda Copper Mlining Co.
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World's production of lead, 1918-1924

[In metrio tons, by countries where Ited, bu:“ml:t” lly refined. Figuros In Itailo type are
officia. o
—_—
Country 1918 ’ 1019 1920 1921 1922 1023
Australia . 163,376 &3, ?08 5,474 81, 482 106, 128 132, 166
Austria. . 3,347 3, 360 4, 266
- 28,750 43,680 81,100
8274 0, 1891 46, 801
a @ (-
2,388 2,228 2, 462
16,476 13,044 17,413
13,743 %4, 188 (9
70,487 | . 50,100 35, 000 P
2,474 5, 036 8,816 6,388
5,676 4, 408 4,835 5,108
34, 268 39,848 46,799 51,870
18, 494 10,710 17,181 £2,068
3,138 3,239 £, 700 2,841
588 114, 235 121, 607 131,113 ¢
...................... 242 648
(9 8,385 16,205
1,010 . (=)
] 17,069 20, 829 b, 959
] 682 £
Russla_____° (*) 04 1625 ¢
8 4, 804 5, 039 5, 081 11,612
8pa 135, 881 118, 461 121,614 1 141, sts
B 863 818 315 £23 588
Tunlsia 11, 407 12, 285 14,652 14,080 14, £81
Turkey. .. , 600 1, 000 1,000 8, 345 5, 400 1,400 5, 1
Unlted 8tates (refined)._ . _ 608,702 | 391,088 444, 221 367,718 487,846 816, 395 666,913
Yugoslavia_.._______ 0" (O] 14 5,099 4,828 8,467 8, £60 11, 487

Knownproducuon_ 1,140,000 | 802, 000 927, 000 885,090' 1,073,000 | 1, 100, 000 1, 313, 000

¢ Data not avallable,
b Flrst gix months; for second six months, seo Poland.
¢8es Poland.
8ee Germany, .
¢ Second six months; for Arst gix months, see Germany,
/ Data for operating year Oct. 1, 1923, to Bept. 30, 1024, . ,

IMPORTS AND EXPORTS

The following tables were compiled from the records of the Bureau
0}' Il&qreign and Domestic Commerce by J. A. orsey, of the Bureau
of Mines,

Lead Temaining in warehouse in the United States, December 31, 1920-1924, in
pounds
[8tated in the form in which the material was entered for warehouse}

1920 1921 1922 1923 1924

—
13, 679, 465 10, 470, 144 76, 031, 250 103, 474, 370
24, 802, 350 7,076, 544 | 80, 306,856 | 95, 007, 018
603,440 (... . 5,234,475 10, 080, 868
Lead imported for consumption in the United States, 1920~1924
8hacts, plpo,
. Lead In ore © Baso bulllon Plgs, bars, and old & and shop 0{‘{]‘;‘;'
Yoar [ — iy | Tota

Pounds | Vslue | Pounds Value Pounds Valus [Pounds|Value ’}])gﬁ"
—_—, | —
1920, . 13, 700, 499 $908, 810166, 8186, 82083, 340, 600 68, 901, 069/$3, 887, 821 81, 390/$5, 483 $21, 328($8, 163, 851
19211 e, 842,807 327,046 56, 819, 980| 1, 668, 410 61, 909, 094 1 972,718/ 3,087 1400 11, 204{ 3, 970, 518
1022 *23, 640, 8511 812, 603 85, 859, 4221 1, 815, 142(» 8, 563, 110, 335, 924 68,018 607| 12, 280 2, 976, 662
1923 22, 420, 046(1, 100, 414(11, 124, 161( 626, 201(%42, 925, 265, $2, 510, 468 10, 525/ 4, 405 90,027 4, 421, 603

W4, 45, 147, 976)3, 145, 701 28, 700, 402| 1, 542, 167, 27, 362, 302|%1, 850, 862

11, 666{ 4, 384{138, 637, 6, 081, 841

¢ Includes also lead {n matte beglnnln’g 8ept. 22, 1922,
Bo. {ng’zl.ni‘g'iz. also imports of antimonial ead, antlmonlal scrap lead, babbitt metal, solder, etc., boginning
pt.

LEAD

Type metal imported for consumption in the

Typet

Pounds

29,887, 363
38, 971, 351
44, 805, 130

« Flgures oot available.

General imports of lead into the Uniled States, 19

Year Lead in ore L

96,320,168 | |

4 General imports of lead into the United States, in ore

1924, by sources, in po1

Bouth
Canada Maexico Amorlca
8,189,234 | 131,816,278 7,085, 351

27,168 | 106,406,238 | . 2,381,365
s'tlms 236 | 141, 216, 138 3, 803, 478
242,352,788 | - 5,300, 161
243,161,060 | 15,820,807

he high price of lead shortly before a
mt;I(‘ieeit,n;g)rogtable to export domestic le
1914, the exports soon reached large qus
mpic{ly after the war.

Refined lead, made from domestic ores, e:cpor-ted fro

8hort tons Value

88,306 | $7,028,618
3, 454, 066
100, 500 l\) 580, 598

, 560,
41,831 5, 889, 381
10,510 | 1,471,266

The lead of foreign origin which has
mn.nuefn,c(iured in th?s country and then
in the following tables, : .
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Foreign lead exported from the United States, 1920-1924
Exported from warchousa
Exported in
manufactures
Year Pigs, bars, and old ¢ with bhonsfit
Alb othor | of drawback
t“"tmu' (pounds)
Pounds Value actures ,
34,725, 501 $2,. 570,535 | $35,146 12, 360, 794
50, 000, 259 2, 284, 107 613 18,738, 027
64, 700, 3056 3,177,360 1406 11,354,070 W
97, 471, 320 5, 195, 250 5‘; 25,062, 107 -}
163, 515, 863 9, 685,619 b 30, 549,116 &

* Bince Jule{ 1, 1915, the Dureau of

or refined in this country and ex

The above figures include also thoe ex
* Not separately classified after 192

Domestic and foreign pig lead exported from the United Stales, 1923-24, by

ricd as ‘

ca has cl

Forelgn and D tic C

deslinations

(Figures in parenthesos are not duplicatoed In the totals)

all foreign lnad smelted
doniestic exports of plgs, bars, ctc., produced from forolgn ore.’!
ports of forelgn lead Imported In the form of pigs and bars,

192U

TIIT

TTIY

IT

TT

TTICTTTIT

N

Fand

N

e

Domestie Forelgn
Dostination g
8hort tons Value Short tons Value
N .
£12, 950 2 8144
(17 () I I S
(1,104) 2) (144)
23, 584 -1 128
15,313 62 6,725
80, 852 45, 547 4,843,859
............ (224) (24,034
(36, 064) (10, 335 (1,078, 061
(17, (6,611 (685, 831
%25, 17 (21,248 (2,310, 482,
12,322) (4,348) :
17,821 48 X
90, 669 3,074 338,320
(41, 002) (843) (04, 065;
(32, 323) (1, 942; (211, 433,
3, 829) (284 (31, 583)
9, 254 °) 42
10, 034 2 182
260, 487 48,736 5, 195, 266
1824
33 5,650 2,353 287,307
....................... (2,072) (256, 427)
(30) (5, 037) ¢} (158)
120 23,476 ) 64
105 17, 308 126 16,
3, 870 483, 671 70,271 A, 870, 361
{1, 118) (130, 350) (10, 899) | (1,400, 08
Y [N S (10, 069 (1, 210, 009
(2,000) | (274, 002) (38,003) | (4, 887, 487
(588) (00, 893) (2,340 (258, 780)
4“5 10, 609 35 4,077
1,008 153, 217 3,958 4, 084
éa%) (87, 584) (1, 327; {144, 065
250) (43, 030 (2,418 (312,471
3) (571 (140) (17, 547
39 8.477 | ...
54 10, 879 15 2,834
5,332 T, 147 76,768 9, 685, 619

¢ Less than 1 ton,
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~ CONSUMPTION

Apparent consumplion of refined aprimary lead in the United Stales, refinery stocks
disregarded, 1920—1924, in short tons 9

1920 1921 1922 1923 1924

234 1,322 Yy P 2,617 |
deemmne-. 35,719 31,301 3, 851 21, 099 "
520,857 | 448,589 | 532,062 | 618,322 | 800,493 -3

805,610 { 481,212 { 630,500 § 630,421 708, 367

Bupgly:

tock in bonded warehouse Jan. 1.
Imports of pigs, bars, and old
Production.

. (MINE REPORT)

Withdrawn:

Exports of foreign lead— : Herxes
'rom warchouse.. ........................... 17,363 | 25,000 | 32,355 | 48,738 76,768 | B y V. C
In manulactures, with benofit of drawback . . 6,176 | . 9,380 5,677 12, 620 15, 27 .
Exports of domesticlead. . ...................... 2730 |  1ou 5,823 1,900 5,332 3
Btook in bonded warehouso Deo. 31.... ... . " 1,322 L L S, 2,017 8,045 3
21,600 | 36,340 | 43,855 ) 05,878 | 102,410 PRODUCTION
Apparent cORSUMIPLION. .. oecuneennennnnne 538,020 | 444,872 | 402,705 | 573,543 | 602,847 >‘: N

E The mines of Arizona produced in 1924
Hoad valued at $99,610,379. Compared wit
Bof the output decreased $4,690,821, or 4
ECornelia, Miami Copper, Calumet & Arizol
sion, United Verde, nited Eastern, Arizon
Hand minin companies paid dividends amot
elps Dodge Corg&ratlon, operating mine
Ariz., and also in Mexico and New Mexice
s not included in the total ?wen above. .
Although the quantity of copper incres
#less. This decrease in value form.d the gre
$in the State total, though there were als
Wsilver, and no zinc was reported. The a
Pand tailings decreased from $6.13 in 1923
hvalue in gold and silver decreased from 71

PRICES AND VALUE

The accompenying graph (fig. 5) shows the trend in the quoted 3
rice of lead for prompt delivery in the New York market in 1923-24
e price rose from 8.3 cents a pound at the beginning of the year to
9.87 cents the last of February, and then declined to 7 cents in June
A decided upward trend through the remainder of the year culminated
In & quotation of 10.2 cents at the end of December. The average
quoted price for the year was 8.3 cents, compared with 7.4 cents m
1923. graph of tge lead prices quoted in London is shown for §
comparison; in it fluctuations in exchange have been taken into
account. . k-
The following are prices quoted on lead throughout 1924 by the
American Smelting & Refining Co., in cents a pound:

Jan. lg ...... ; gg Apr. Oct. Mins production of gold, silver, copper, and
Feb 18222220800 N
ume-
T g gap M Des BTl omena | aoar [suvers| oo
14______ 8. 40 uocers| ’
16 __ 8. 50
) S 8. 70 | July Fine
27 ... 8. 90 Short tons ounces | Po
28 9.00/Aug.  1l._____7.75{ 23 " T o950 275| 19, 820, B05| $4, 878, 4856, 649, 276{ 677,
Apr. ... 8.75 e T S —80|+2, 805, 327 — 1, 242, 680{ —0%4, 408{+ 68,
. The average selling price, based on total sales, was 8 cents a pound '
In 1924, compared with 7 cents in 1923. The value of the refined Includes placer produstion. ORE

lead produced in the United States from domestic ores, based on the
average selling price a pound, was $90,625,000 in 1924, compared with

$76,138,000 in 1923 .. Copper ore led in quantity the ores mine
H b .

grand siliceous gold ores B.(Illd lqtla..d ore followe:
Eemetals in the ores and tailings were as
439,171,505 ; dry gold and silver ore, $177,70(
g copper ore, $94,575,415; lead ore, $2,308,9
Bl $65,182. In addition the placers produced
%:$3,167. Thus the State total was $99,610,3
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SECONDARY ZIN
Zinc dust sold by producers in the United States, 1919-1924

¢ Secondary zine recovered in the Uniled Slates,
Prepared **blue powdor*’ Zlac dust “atomized” s
. v Value Value —
ear .
8hort 8hort ary t:BC. redlaﬂlgg_d .-
a . 8] zinc, rems coemmen
fons Total Av:;r 80 tons Total Avpegt 80 ve:?t; zinoin alloys, ding °}d bmis‘remalted
pourd pound ) vered zinoinr 888 :
- Becondary rinc recovered as matal.
d In zino dust
4,083 | 3801,386 | $0.008 | 2,715 | $500,204 | $0. 104 2 ndary zina recovered
9,000 | 2, 000,117 L1 2,463 | 565 773 113 6,428, ndary 21 recovered {n plgments. -
vl EEm| | G BE) ) AR
3 5 1078 , ! .  otad BecORABEY 0. o oo oem e e mem e
3,670| 043,786 088 4376 | 70208 | om0 . Total secondery zino.......... :
3,804 | 620,078 080 | 4,083 | 621221 0%

¢e p. 236 for definition of secondary zloo.

The average price of zinc dust, “blue powder,” as calculated fro _ ~BY-PRODUOT SULPHU!
sales during the year, was 8 cents a pound; “atomized’’ zinc dust S : inc-smel
brought 7.6 cents a pound. ‘“Blue powéer” brought a higher An 1mporban(f ?y-r};’lr c:ﬂ:cﬁt’;ﬂ;fhlz&ncassgls‘
average price than ‘“‘atomized” dust, because much of it was sold! phuric acid made S atory to their distill
in the far West, where m§her prices prevailed. The weekly fluctusa plphide ores pl‘epalzs. ulphur gases fro
tion in the quoted price of zinc dust is shown in Figure 7 (p. 253). yXide:or toﬁ“‘iﬁ?‘ on & Hegeler, st La

The following operators reported the production of zinc dust itilized by Matthiessen ¢ lants using thes
1924: there are numerousal ?’cld P ?ziz}:flo ;{1 do

N i 1 an P
. ‘llaagtleryule h%ieclc\}g" Eargesvligle) Okla. Calif ":gcb:e;:riﬁggsmplalﬁ at the mines, o
" Grasselli Chomical ((J);.,Bbl;-rﬁsbrq?zl{:’?'vfl. o roasted concentrates being shipped
’II\;he I}lerrill ZCo., %an E;):-alncis%o, CIa,lif. . ¢ plants. blo e " outpu
ew Jersey Zinc Co., Palmerton, Pa., - Co i table gives t.e

United States Zinc Co., Sand Springs, Okla. - i’flh?nafggoa‘.’:u:)% in assogcia.tion with zin
1919, 1021, and 1923, as collected by the
#1924, as collected by the Bureau of .\

utput of zinc smelters: .

1

~ZINC PIGMENTS AND BALTS .

Zince forms the base, either in whole. or in part, of three white
pigments—zinc oxide, leaded zinc oxide, and lithopone. Two zine
salts, the chloride and the sulphate, are likewise made in part from
ore and in part from secondary zinc. Details of the production o
zinc pigments and salts and of market conditions are given in the:
chapter on lead and zinc pigments and salts. '

e zinc content of the pigments and salts made in the United
States from ore, both domestic and foreign, for the period 1919-1924,

‘ i id produced at zinc-blen
-product sulphuric ac&tatz" 1570 fos1 195,

m lishmeits
umber of estab s‘:l;o. g

gld reported as 50 _ghort tons.-| ' 39
is given in the table below. Statistics of the secondary zinc re- : ol
covered in the form of pigments and salts are given under the next N A Bold....... - somemereee a'qﬁ
heading, . Akt
; e
o . - . . . . short tons..| ' '7
- Primary zinc content of zinc pigments and salts made in the United States, 1919-1924, ..do A
By in short tons ey Donsumed @ do..o| . T
Year Belts | Pigments Year Salts | Pigments* : “ﬁv%?g’o -----------------
- i Quantity.
3, 303 06, 817 1,801 03, 113 0 alue. ...
6,284 | 110,605

1873 onsumed at

» 115, 970
1,078 108, 282

3,740 | 53,480

.Expreﬂodlfﬂo’l!.,‘._ r
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TANTALUM

Tantalum and its close associate,.columbium, are still among thy
experimental metsls—those possessing attractive properties but npf
shown to have wide uses that some other and cheaper metal o}
alloy will not fill as well or better. Inasmuch, however, as constantg
experimentation is developing numberless new uses for the eleme
and their alloys and compounds, other uses than those now kknown-§
uses they will be particularly adapted to fill—will probably :b

found for these metals. -7

To obtain these metals in a pure state, or a state of purity. com
parable to that of the iron, aluminum, or copper of ordinary com:
merce, is difficult and tedious, though not’ impracticable. I.ike
vanadium, however, they can be converted into ferroalloys with
comparative ease. Several patents have been taken out for their
use 1n steel, but the steels have been made only in experimental lots
So far as is known the steels made have all containedp
ia:nd columbium, and the effect of either metal alone is therefore nof,
inown, o

The only known output of ores of these metals made in the United'§
States for several years has been that shipped by Dr. A. T. Roos; 8

Rapid City, S. Dak., who states that the production of columbite in "3

1924 was 1,197 pounds, " valued at about $598. The columbite has A8

come from pegmatite dikes near Keystone and Hill City, in the

southern part of the Black Hills, and all the ore is thought to huva' 7}
been used for experimental purposes, most of it in ferro-tahtalum- E

columbium, without separation of the two metals.

Columbite, mined in the United States, shipped in 1918-192}4

Year Pounds Value . Yoar

No imports of tantalum ores were recorded in 1999, The records
of the Bureau of [orcign and Domestic Commerce show that 5,600;
pounds of “tantalum steel-hardening ores,” valued at $3,081, were,
umported for consumption in 1923, but none were imported in 1924,
American ores are not sufficicntly free from columbium to make them,
suitable for the manufacture of tantalum under present processcs.

The Fansteel Products Co., of North Chicago. Ill., markets a
charger for storage batteries in which tantalum is used as an elec-.
tronic valve. The use of tantalum in stellite has been patented.’®
Columbium has been found more difficult to isolate than tantalum,
and is not known to have been put to practical use.

TITANIUM

So far as the Bureau of Mines knows the only titanium mineral

‘produced in the United States during 1924 was ilmenite mined from: 5

¥ Mgures are published with the express perwisslon of Doctor ‘Roos. A
¥ McCurdy, Frederick T., Tool nllov conlalning cobalt, tantalum, und a chromiuw-group
metal.  United States Uatent 14403438, Mur. 20, 1093,

both tantalum's

l’ounds‘l Value ; -

4.500 $2250 |1 19220 ..ol .. 600 $A40

300 80 (1192 ... 110 1TITTTT . 1,350 540 .
4,000 1,450 | 1924, TTITTTIIITTTTT 1,197 58
3,400 1,150 "
'

RARE METALS

h sands about 4 'mi_les south of Pablo
: gzl:nbgcl’ritchard (Inc.), a subsidiary of the -
¥ (Inc.), which in turn is controlled by the 1

During the year 4,769 short tons of ilmenite, |

Zabout 52 per cent Tiof_z were ‘shipped from

plunt of the Titanium Pigment Co. at St. L

fialso shipped from the same deposit 281 short

A

Titanium mincrals produced in the United S

Rutile conce

Year ) P
8hort tons

at

« Bureau of Mines not at liberty to publish values.

Titanium Pigment Co. formerly ha

,[ra',{l};.? N. Y., but dlfring 19d24 erect_:zg 2 new
ith a considerably increased capacity.

w%hn&the shore o Montereg Bay, near Apt
goutheast of Santa Cruz, Calif., the Trium
to work titanium-bearing sands of the beac!
100 or 200 feet long and as much as 50 feet
detrital bluffs carry layers of black sand froc{r
board to as much as b or 6 inches, separate
through a thickness of several feet. The san
is said to carry 5 per cent of black sand, tho

' | the eye.

nd is said to be mostly magnetite,
16'1;:}:- ::nt of TiO, in the form of ilmenite. .
part is said to carry 40 per cent of 'ILO]:I._
to use the magnetite and martite for ma ing
without melting, and to save the ilmenite .
treatment. The sand was used by another c
f pigment.
fa%ﬁlx‘-?n?g t}?eg ear the Bureau of Standards
gpecifications for outside white titanium zinc
tﬁe following ingredients for pigment:

Specifications for white titanium zinc pain

 Ipgredients

T f 114+ 111 SR P F P P |
Zincoxide.... o cceiecaccmanaeenaecann

Exundlnq plfmenu
Matter soluble i

Lead
Sulphide sulphur..
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In no case shall the sum of the titanium pigment and zinc oxide b
less than 90 per cent. The titanium pigment shall contain 25 pe
cent titanjum oxide, the remainder to be blanc fixe (precipitat
barium sulphate). -

rante
orestall discoveries by some one else rather than discoveries tha

have been tested. Ferrotitanium for use in stecl, like the titanium

white pigment, is made from ilmenite.

For paint.only very high grade ilmenite is deéired; otherwise the §

consumption of chemicals Is increased, more iron has to be re-
moved, and obtaining a white pigment is more difficult.

The various titaniferous iron deposits of the country, such as thos
of the Adirondacks,”” Iron Mountain, Wyo.,'* and western Nort

Carolina,’® are magnetites containing only intergrowths of ilmenite
plates, so that they are very much leaner in TiO, thdn the Florida .

beach sands. The richest and best supplies of ilmenite yet found ar
the beach sorted materials that have been derived from weathere

gnoisses extensively intruded by pegmatites. Such was the origin -

of the ilmenite sands of Florida, Brazil, Travancore (southwest
India),* and Ceylon.* .
A new use for ilmenite-bearing iron ores is covered by a patent

in which E, C. Eckel *2 describes the manufacture of a quick-harden- ¥
ing chemically resistant cement by smelting in a blast furnace titanif- @
erous iron ore with enough lime and aluminous material to form a 3

titanium-calcium-aluminum-iron slag, which consists essentially of

calcium titanate (TiO,.CaO) with subordinate quantities of ferrites, .1
aluminates, and calcium silicate, and contains 2 to 10 per cent of #§

iron oxide. The remainder of the iron is reduced to metal and
drawn out below as in ordinary smelting. The slag, fincly ground,

forms “titan cement.” It is claimed that if the lime 1s kept 3

below 50 per cent, preferably about 30 to 40 per cent, the cemen
hardens rapidly after a normal set, attaining high strength in 22
to 48 hours; that at all periods it is stronger (han Portland or

alumina cements; and that its resistance to chemical attack is higher E

than that of either Portland or alumina cement. The specific
gravity is given as 3.35 to 3.55. :

Rutile, the natural titanium oxide, is used mostly for arc-light
electrodes and for potassium-titanium oxalate to be used in dyeing
and in the manufacture of leather, but the demand is smull. There
can not be said to be a market price for tituninm minerals, as the
buyers are so few. Ilmenite may, perhaps, be said to be worth
$10 to $25 per short ton for material carrying about 52 per cent
TiO,, if a buyer can be found. Concentrated rutile sells at 10 to

7 Kemp, J. I, ** The titaniferous ores of the Adirondnciks ”: U, 8. Geol. Survey 10th
Ann. Rept.. 1807, pp. 877-422.

@), S 1., Titaniferovs Iron Ore of Iron Mountain, Wyo,: U. S. Geol. Survey Ball,
815, 1007, . 206-212. i

* Nitze, i{, B. C,, Iron Ores of North Carolina; a Prellminary Report: North Carolina
Geol, Survey Buil, 1, 1883, 239 pp.

® Maslllimari, E., and Chacko, C. I.. Report Travancore Geologicnl Survey. 1907-1910.
Tlpple;i‘_cmé:l.. be monazite sands of Travancore: Recs, Geol. Surv, Indla, vol. 44. 1914,
pp. .

" Imperial Inatitute, London, Recent work on monazite and other thoriun tminernln In
('ozlon: Vol, 14, 1018, pp. 321-369.

Ickel, &. C., Cement and ifron. Unlted States I'atent 1511323, OcL 14, 104,

Mang gatents covering the use of titanium in alloys have been®
! uring recent years, but many seem to cover cfforts to:3

%

RABE METALS

B25 cents per pound, depending on quality. quantity.
ing, and above all, on the needs of the buyer and

Imports of “titanium-potassium oxualatc and all

fvalued at $3,639.

fmixtures containing titanium ” in 1924 amounted ¢
Tn 1923 they were 39,763 pounds,
fIn 1022, after September 22, when the new tariff

the imports were 82,544 :pounds, valued at $20,596.
arately recorded prior to the new tariff.

he tariff act of 1922 provides duties (par. 91) |
Kpotassium oxalate, and all compounds and mixi
titanium, 30 per centum ad valorem.” Paragraph 3
fduty on many ores, concentrates, and alloys, among
E25 per cent ad valorem on ferrotitanium and titanit

TUNGSTEN

¥ The year 1924 saw a considerable increase in the «
isten ore produced in the United States over other
¥ since the Great War, but the tonna
fthat of the 10 years preceding the ¢ '
E only 374 short tons, which sold for $200,000. Bes!
§ duced during the year, 191 tons of ore that had t
b years was sold for $87,000.

ge was still smal
Jose of the war,

The table that follows shows the production ¢

£

E sinco 1900, which practically marlkdd the beginning
¥ing in this country, and the average
{ prices are surprisingly low in view o
& market quotations,

rice per un
the great f

Thus in 1907 $15 per unit wa

E ore, in 1917 more than $100 per unit, and in 191
8 quantity of ore was sold at $75 per unit. On th
£ 1900 and 1901, some ores sold for less than $2 per ur

¥ Concentruted tungsten ores (reduced to an equivalent of

produced in the United States, sold in 1900-1924, with th

unit

\ Average n

5&;‘;‘ Value pr:;:;‘ger Year swg
46 $11, 040 $4 00
o179 27,720 268
0184 34,040 3.08
202 43, 639 2 49
«740| 184 000 13
~803 | 268 676 5.57
928 | 348 887 6.28
1,640 | 800, 048 004
671 220, 055, 5.71
1,010 614, 370 8.32
1, 821 832,902 7.68
1,139 407,988 8.97
1,330 , 188 6.27

- Pt

* For the yoars 1901 to 1905 the tungsten oontent of the col
ut of 1923 was made b,
e market.

g *The ou
ably abowe

101 tona prod

y one company ounly, wh
d In 1910, sold in- 1024 {or $87,000.

ncentrates is estis
ich sold to its ow

In 1924 the Wolf Tongue Mining Co., the only

sten in Colorade, worked the Cold Spring n
but conditions were not encouraging. All c



