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SUMMARY, &L
Statistics of refined lead, 1921 and 1922; tn'she

PRODUCTION.

estio desilvorized load
estio softlead. .. ...
n eluuo desilverized o

CONSUMPTION.®

# A_mnt consumption of primary lead, stocks disregarded...
o - . ateini

¢ Primary lead,”” which 13 produced directly-from ore, i3 hers distingu
hich 1s obtained b, reﬂn.ln% s gs, drosses, and old metals.” The s
ven on p. 20. In this report the word “lead’” used without qualification
(8. For rdethod of calculating consumption see p. 34. . - R

#The output of refined lead in the United States
fi1l 1022 was 468,746 short tons, valued at $51,56%
Ebelling price of(i)ig lead, a gain, as compared with

jN.quantity and-of 44 per cent in va.lu.e.- o

- PRODUCTION.;

t Quantity and value.—The refined lead produced
m 1720 to 1914 from domestic ores and from f
ion and its value at the average price in New
blein the chapter on lead in Mineral Resources
ater years are shown in the annual chapters.

Refined lead produced in the United _State;s, 19

Quantity (short tons).

. T.tal -Frortn do- | .
otal pro- imestic ores

lzed ~!8oftlesd.ci 3 ction.b | and base

bullion.b

422,266 | 188,508 | 610,769 | 548,450
i29)732) 210,403 | 040105 639,005

Desliverlzed soft lead i3 Included: for quantity, see p. 28,

e Antimonial lead i3 excluded ; for quantity, see p. 20. ..
¥ Deetl verized soft lead {3 exaluded. IS L

3 Chneaters on ledd giving more than ordinary detail were gubllshed fn 2
able of production) and 1918 (thalead industry in relation to the We

B IR RS RN ANV UPFTY
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28 MINERAL RESOURCES, 1922—PART L

Production by States.—In addition to the domestic fead ores smelté
in this count,l'yi smell quantities of domestic lead ore have be

exported to smelters in Canada. In 1917 gilver-lead ores from Id
and Montana smelted in Canada produced 4,570 tons of lead.
from Washington yielded 1,388 tons of lead at Canadian smelters

1918 and 3 tons in 1919, but no lead ore from the United States wa

treated in Canada in 1920-1922.
Primary lead smeited or-refined in the United States, 1917-1922, by sources, in short

Source of ore. 1917 1018 19019 1920 1921
Domﬁsﬂﬁ)re: 8 )
7,468 6,195
. Arknpsaso
Callfornla. 11,471 6,228
Colol 29,327 29,385
Idaho.. 174,045 | 142,640
Ulnolsa. . 1,0
Kansaso.... 2,083 , 023
anmﬂry - 21
isgouri 3 218,192 | 187,743
Montana 5,933 17,588
evada 12,334 8,726
New HAampshire. . ..c.ceeeeeeerseansss|smeosveseifoanoeesans
New Mexlco, 3,428 5,140
NeW YOrK. .. vervvenraeerssssamseavasfosesaanass
Oklahoma ¢ 19,648 58,755
Oregon.......evrveieiereremmenennenenc]iecenensse
South Dakota. 34 28
ennessed ¢ 843
Texss B 30
Utah. 82,081 | 78,160
Virgin
Washin
Wisconsina. . 2,930 4,275
Undistributed. R 146 50
Zine 1eslAUes. .o veeieiiaaiiieiiieaiaans 6,489 5,359
579,385 | 538,878 | 427,825 | 404,347 | 395,287
Fomifn oro:
Africa., 1,738 1,519 044 [ 78] U PPN
Australif.... icecvieriennenvosrnancanalasieriian 282 69 450 [cenusraaen
Canada. 1,100 7,550 1,895 1,188 2,871
Central America. eofesmssisesi]ienerasaae 12 2: 8
Meoxieo,......... .y 1,607 4,708 2,201 2,728 1,012
Bouth Ameriea. . 1,633 1,101 2,537 2,747 2,235
Other foreign. 3,804 84 238 109 80
Forelgn base bulli
anada 6,760 8,108 567 1,019 1,599
exico. .. 30,508 | 76,800 | 49,084 | 42,421 41,848
Bouth America. 189 30 |eee-enana 54 |oiinnnes
62,319 | 100,200 { 57,787 | 52,808 | 60,367
Grand total. ..oeveeererierninranrene 641,704 l 657,168 l 485,612 | 547,155 445,664

s Tho Jead produced by thoso States 13 nonargentiferous or soft lead.

Soft lead.—The lead ores of the Mississippi Valley are almost.i
from silver, and the lead produced from them is known s “‘soft lea

Soft lead produced in the United States, 1917-1922, in short lons.

( Soft plglead.

Someae?l Total Total
Year. recover otal | gomestic
in pig- |softlead.
Undesil- | Destlyer- p lead.a
verized. | 1zed. Total, | ments. .

50,268 | 244,771 | 12,870 | 257,641 | 574,338
47,418 | 257,881} 13,083 | 270,974 | 562,218
e7,038 | 215082 | 1479 27,1811 444,260

X 500, 841
52,747 | 210,260 | 10)158 | 220,418 | 415,055
74,305 |. 283,655 | 13,802 | 207,447 488,448

htimonial lead —LThe: prddu(;t;ibn-;dfiyli\%
ut b(,irge_x}itifexjous- lead ores- derived"»ffbrﬁ)yy
ldad refineries operating in this countiy
5) Y o . 4 bt
‘1914 in Mineral Resources 1914llandiio;
ftrces, 1920, - i - Purces; 1914/ and for

ED AR gl o
ot e MOt Baal o

By-product antimonial lead produced in the: United
. P . e et Trs

AN n

65 5.1 0
382314 | 4.9 1570 |
260,538 | 5.2 el
273,135 | 4.6 Rt
28 4.2 i 10,084 |1
%9107 a2 Lo (i

o O J astl ;

N

ments.

gs, drosses

cad pigments—Leaded zinc oxide, zinc-lead
ang sublimed blue lead are ma;de::_ljr'eéﬂ;i"%i
gments is discussed and the Wutput given els
the chapter on lead and zinc pigments and
t of pigments smelted directly from: ore. i
umn of the last table on page 28.  The. pi
m pig lead (white lead, red lead, orange min

scussed and the output given in the cha

P FEEREREY

econdary lead.—Secondary lead is obtainec

,,0ld metal, and -alloys, .such .as

e-metal. The recovery of lead by refini
tes an integral part o

_the lead. industry,si

Year,

duction.—The preceding tables.
smelting an vreﬁning%perat,io%%ge"
he slloy antimonial lead, or as lead in;p
{e-lead is much more accurately shown.:hy,
suse smelters necessarily treat mixtures’
263°—25—11 L
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" after they have been received, so that the actual output of metg]
lead may not correspond at all closely to the product of the.m
for the same year.’ . o o

The following table gives the mine output of lead since :1¢
Figures of mine production for 1907-1918, inclusive, are giver
page 946 of the cﬁapber on lead in Mineral Resources for 1918. "2

W3

Mine production of lead by States, 1917-1922, in short tons. 3

State. w7 | o8 | 910 | 20 | 1921 | 198

852 564 687 875
11,733 §,252 5,102 7,300
382 120 28 8

0,688 1,784 | 2,407
Colorado 33,006 | 32,080| 18,5636 21313

{asourt.
- Montana
Neveda..........
New Hampshire..
New Maxico......

“|-r
194,175 1 163,29
18,568
13,839 | 11,658

30

414,491

50,940 | 581,054

TRADE CONDITIONS.
WORLD’S SMELTER PRODUCTION, .

In tho following table, prepared by W. I. Whiteside, of the Unif
States Geological Survey, the figures in black-faced type are tak
from the official statistics of the countries named; those in ordid
type, for years prior to 1922, are taken from the 1921 issue of}
yearbook of the American Bureau of Metal Statistics, an associat
of the copper producers, the lead producers, and the principal 2

roducers of this country. Those in ordinary type for 1922 are ta|
rom the trade press. The official statistics will ge substituted in]
record as fast as they are made available.

There is always a possibility of duplication in ﬁgures showing w
production, for some countries send “work lead” or base bulli
other countries for refining. Furthermore, secondary and antim,
lead are included in the figures showing the foreign production, s4
to put the United States on an equal footing in the statistics it'%
be necessary to include in its production the domestic output'o
ondary lead and antimonial lead. The figures for the United S
represent refined lead that was smelted in this country, whateve
source of the ore. C

1 ',zo_n.s, by countries where smelted, but not necsssarily feﬂ;ed
5 : e “official.):

B3 World's smelter production of lead; 19

S

; Country. e | e | sms

110,444 | 144,850 | 103,376
G pm im
3 6|. 20 630
17,202 20,709 | 17’008
2,817 | 21,238 | 120778

41,300 960 [ 23 960
148 667 ,268 | 40817
18,420 | - 11,430  11)083
300 1,422 [
L1837 . & {ai
5,061 | 17,233 9,
21,674 | © 18,237 118 333
3,7 15, 807 10,8
1(535433 5005 ?‘33705
296 3,422 9,936
(¢) (
vl Ol Gl
© 4,148 4
108,820 [ 176,309 mf;gg
L23s [ 3| 2| |
QR 15,833 18,533
A : o 2 5RO 1
-] 385,643 | © 511,942 | x 503)702 4-.391132%-,
‘ 1,151,000 | 1,92, 000 1,140,000 |..852,000 |.
il.;tlcs not available. T
u:iRumunln. E :
o .
‘ro;ﬂggnnsn:gported by American Bdroau of Metal Statistlcs, losy
, Russis. n
‘Hingary. . ot ey

| year, Apr. 1 of year given to Mar, 31 of following yesr‘av-l -

i

Ry
)

MPORTS AND. EXPORTS.

the following tables were compiled from the re

preign and Domestic Commerce by J. A. Do

T-!Z}Geologicul Survey. S

1
v

Ty

‘i;emming i warchouse in the United States,. Dec. ;81,-.;

{Stated In tho form in which the maleral wag ouLe.rod fmlw.

o
sl 1917 1018 - (. 1919 ‘ 31020
R RS
N o - N - =
fid base bulllon... . . 47,853,045 | 33,007,822 102, 440,

basebulllon.....,.... ,853, , 90,052,

f8,and old.... 1000 5,370,446 | ' 044483 ’2‘33,% “’3:312:
N ST

Ures not available,
IS G .

imported and entered for ormmmptbn in th; Un'uad

Lead in ore,

Base bullion. | Pigs, bsni,stmd old. [

Pounds. | Value. ' Pounds,
. ’ X C ..

8,065,840 3470, 5301 1,756, 223 *

3,659,071 "180,070| 1’ 139,050 d

rsser e 1 e I 8
. 816, ,340, 600168, 901, 1821 " 8
1046166, 819, 980| 1,059,41001’90 004 1070 708 -

s

909,004} 1,97
, 80355, 850, 422) 1, 816, 142{a8. 563, 110] 4 395" aps
‘%e:c :lgf}mports of antimonis! lead, anszpnlal scrap lead, babblq;
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Type metal smported and entered for consumption in the United States, 1917-1922.

By foreign-lead exports are meant' tha "e'xpél.'

it origin which has been smelted, refined, :OI:.IRB;QPI
. Typometal. - Lead contest. and then shipped abroad. - ) Vol
i Year. ‘ ‘Foreign lead d ; )
Pounds Value Pounds. ign lead exported from the United States, .
19 Exported from
1018 ; : .
1919 13,394,803 6, . e
1920 20,887,353 | 1,349, 45 Year. Pigs, bars, and o}
1 38,971,351 1,191,553 ¢ — !
122 43,365,120 1082, 832 TR
Average lead content, 1015-1022. . Zueee oo oceeeeereneieecnns eeees Foudds.” | . Val
. 'lgg%%m . 38,8l
General imports of lead into the United States, 1917-1922, by classes, in : sﬂoafﬁg% 43
84,726,601 | 1..2,5
50,000,200 | 212
Base bulllon. : - 64,700,305 3,1’
Plgs, bars euil 2D -
Year. Lead in ore. K ahoets, and | Totslleads B o 8inco July 1, 1018, tho Burcau of Foro! ¥
Qross Lead old. content, 7 i or rofined in this country and ecxaportedw'@uﬁ‘g&?ﬁg&%ﬁﬁfﬁﬁy
weight. content. ' Thess figuros include alo the re-exports of foreign pigs and bars. =~ . )
wamem| e mem) s s i foreon vl bed eprud fom e il St
1070,340 | 155,810, 1663, 10, 480, 531
10,673,856 | 115,317,160 | 112,024,518 | 10,214,753 (Figuros In parefitses aro not duplicated in the.
20,488,816 | 101,476,660 | . 96,103, 71,437,108 e e
14/234,039 | 77,882,834 | 71,733,838 | 62,602, 534
24,474,481 (a) 124,074,485 | 7,101,628 Domestic.
Destination. B Y

& Figures not available.

General imports of lead into the United States, in ore, base bullion, and refined, 191 7—192£ .

by sources, in pounds.

Bhort tons.| - Va

apan.
unnSJs and Oceanla. ..

. Philippins
Bain, ad'.pp e Islands

Bouth . Othor
Year. Csnads. Moxlco. America. Europa. countrics.
11,738,379 | 125,782,759 4,558, 460 8,945,809 5,620,323
28,225,878 | 162,259,109 1,962,124 62,510 4,705,049
10,391,115 | 125,541,614 5,504,416 89,840 286,1
8,109,234 | 131,815,278 7,085,351 38,768,504 11,163,160
8,127,158 | 106,406,238 2,381,365 30,224,701 ,430,
8,003,230 | 141,218,136 3,803,478 1,454,384 613,335

The high price of lead shortly before and during the World Wa
Beginning in March

made it profitable to export domestic lead.
1914, the exports soon reached large quantities,

ut they
rapi&ly after the war.

Refined lead made from domestic ores and exported from the United States, 19141982

decl

Year. Short tons.| Value. Year, 8hort tons.
58,722 | $4,501,674 10, 510
88,300 7,928,518 2,73
100,500 | 13,494,065 1,624
53,888 | 9,560,508 5,823
41,831 | 5,889,381
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CONSUMPTION.

Apparent consumption of reﬁngd dnrimary lead in the United States, refinery stocks disre
ed, .

gurded, in short tons, 1917-1922.
T 1917 1918 1919 1920 1921 1922 -
Bupgly:
tock In booded warohonse Jan. 1..... 536 2,085 472 234 1,322 34
Imports of plgs, bars,and old......... 6,793 5,240 5,107 35,719 31,301 3,561
Productlon..........ocovviiiiiiiiinins 610,700 | 040,105 | 482,220 | 520,067 | 448,580 532, 66!
017,007 |~ 648,120 | 487,700 | 605,010 | 481,212
‘Withdrawn:
37,052 | 59,416 | 40,978 | 17,363 | 25,000
back .. .- 7,537 3,426 1,938 6,176 9,309
Exports of domestic tead .| s3,688] 41,83t | 10,510 2,730 1,024
Stock In bonded warebouse Dec. 31.... 2,685 472 234 1,322 347
101,562 | 105,145 ) 53,668 ) 27,500) 30,340
Apparent copsumption.........ee.-t 515,635 | 542,975 | 434,143 | 538,020 | 444,872 402,708 .
@ Figures not available.
CUSTOMS DUTIES ON LEAD. :

In the following table are shown the tariff imposts on lead in or
and as metal in the tariff acts of 1909, 1913, and 1922. As the
duties levied on lead in the tariff of 1913 were ad valorem, in part,.
the average duty collected over the whole period that the tariff of ¥
1913 was 1n effect (October 3, 1913, to September 21, 1922) has been.
calculated, to make comparison easy. The total duty collected on
each class has been divided by the total number of pounds of lead in
that class to obtain the average duty collected per pound, and this
has been inserted in the table in another column for comparison
with the specilic dutios of other tarills. :

Comparison of tariff imposts on lead in acts of 1909, 1913, and 1922, in cents per pound.

1913
1509 | 1922 5
Tarigt,  [Average 2
' Cents. Cents Cents.
Lead-bearing ore, lead content........oooeeviiiiiiiennna. 1 cent.......
Base bulllon, lvad content...... . 2 5 per cent. . 1
1, pigs, bars nnd ofd. ... 24 | 26 per cent.. [y
Sheefs, pipe, shot, cte.... 23 | 25 per cent.. 2
Type metal, lead content.....cc..cvvuiirenneeiainneennnnns 14} 15 per cent.. ]

PRICES AND VALUE.

Lead was quoted for immediate delivery in New York at the
beginning of 1922 at 4.7 cents a pound in the open market and.
remained at that figure through the first three months of the yea.
By early June the price had risen to 5.8 cents, and it stood s}llfhtly
under this figure until the later part of August. A gradual rise
. brought the price to 7.25 cents at the end of the year. . o

The average quoted price for lead for prompt delivery in New i
York for the year was a little under 5.7 cents a pound, as compared
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with 4.7 cents in 1921. The average selling price, figured on the to
sales during the year, was 5.5 cents a pound, as compared with

cents in 1921. 'The. average selling price is used in calculating th
value of lead produced from domestic ores in the United States.

Prices quoted on lead by the American Smelling & Refining Co. in 1922, in cenls a pound
Sept. 27....cueee... 6.8
o] .

Nov. 1.

Nov.2........ :

Nov.24............. : o :

Dec.19......ccunnn. ' : Sl

Dec.29...coenvnn.n. SUMMARY. - :
ST TRTETOWA GLYVER T

The London price of lead was very close to the New York pri Zine produced and consumed in the United States, 192188, ¢
Cee e ders

at the beginning of the year, but the difference between th
gradually widened until it was nearly 2 cents a pound at the end
the year, in part owing to the tariff of 1922, which imposes a duty oi8
2} cents & pound on imported lead. These facts are shown in a st iled
ing way by the graphs in Figure 1, which take into account th
fluctuaiions in exchange and show that the London market w
more responsive to trade conditions than the New York market.
As'stated on page 27, the value of the refined lead produced
the United States from domestic ores in 1922 was $51,562,000
the average price of refined lead, as compared with $35,840,000
the average price in 1921, a gain of 44 per cent.

fice - T B A T

E"tloli o(im.ma zlne: o
Frond domestle er;a‘

qgﬁumﬁ;idn of prl_mm'-y' ;&ﬁc..; e

il

L

Imary zine,” which Is produced directly fro s oo it
obtained by re zinc ashes. skmeSl'n rsn?ir%;e’ o e e inguihad
%%n on page 40, _\?;bgralyg_r in this repo:tgtﬁe yoxs-as"aud Slg megllls' ot

Owing to Decessary economies in Government printir
ed advisable to ‘omit the notes explaininig”the t
grts. The reader will find the full notes in 't e chaj
ral Resources for 1918. For the same reason the 1
¥ thei tables has generally been limited to the years I

e tables have been omitted.

' . . PRODUCTION-, .
| PRIMARY zINC.

R RO R '

 Priruary zinc produced in the United States, 1917-1922, in

- Apportloned according to source of ore, . ...

w7 e8| 119 | 1030

ommestic. - e cseeeonn| 584,507 | 492,405 | 452,272 | 450,045
%272 | 2008

. RERNET --_)’1‘{: Ty i
12,’3400 3 é,ow
. 3. 083
15 gog 751
u3|.. ..
L8| )
25,524 | |-13;471:|:1- 28,832

© 517,027 [ 1485, 743 !
N EETERE T

............................... 8,787
o 140, 360,

1 . : LY (e S
zinc that wers more than ordmer&{ detalled were Issued i Minen
t

ters on
gargel with metallurgy; for 1915, dealing with tho zinc deposlts of th
and for 1918, dealing with the zinc industry in relation tg the Worlg_U.arf
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ZING DUST. BY-PRODUCT .. SULPHURIC- ACID,

Zinc dust produced in the Tnited States, 1917-1922. ‘AAin important by-product of ‘zinc-smelting opera
huric acid made from the sulphur gases evoFV.e ‘in'

ilphide ores preparatory to their distillation-or;co;
¥1de or. to zinc salts. . %fhur gases_from zine or

(=
Hilized by Matthiessen & Hegeler, at La Selle; TIL;; i

Prepared ‘blue powder.” Zinc dust “‘stornized.”

Avorago . Lo T
Bhort | Values prico po Bhort | value.s lere are numerous acid plants uging these gases: T

ch be located at zinc smelters and 'zinc-oxide pla
I!magnetic separating plants, at-the:mines, or.

g é‘,% ‘3%;32% - g 'ﬁi'kets, t,.he roasted concentrates being shipped- to
AR ARl ther zinc plants. Figures of output of this hy-]
0a | ¥ ma He,period 1914-1920 were given in the chapter on

Rciesources, 1920. “The following table is'made up:'f
ful the biennial census of manufactures by the Bures
epartment of Commerce. The quantity and .valt

m copper ores. is included for comparison. "

o Valueis csleulated from tho total value of matorisl sold dur(né year,’
b Statistics of the quantity of secondary zlnc recovered as zinc dust are given in the table below heal
“gncondary zinc.” .

'The average price of zinc dust, “‘blue powder,” as calculated fri &

sal~s during the year, was 7.8 cents g pound, and “atomized”’ zin. By-product sulphuric am'dproducéd in the -United S{atu, 194

dv - brought 7.4 cents a pound. ‘“Blue powder” brought s high — &
average price than “atomized’” dust because much of it was sol é ' A PN
in thé far West, where higher prices prevailed. The weekly flugy . e
tu-tion in the quoted price of zinc dust is shown in Figure 3 (p. 52 _ Acid made from zinc ores.
' : : Ntifiiber of estabiShments. . .............oocceivrueerreiianiinnns PRI (A

ZINC PIGMENTS. reported as 50°~60° Baumeé

“inc forms the base, either in whole or in part, of four white pi
m¢ 1ts—zinc oxide, leaded zinc oxide, zinc-lead oxide, and lithopone:
Deinils of the production of zinc pigments and of market conditiond}
are Fiven in the chapter on lead and zinc pigments and salts. iy
- "tlie zinc content of the pigments made in the United States fromj
‘orc. both domestic and foreign, for the period 1917-1922 is given-in
the table below. Statistics of the secondary zinc recovered in the
form of pigments are given under the next heading. )

ofal. .. i
Consumed at works.
8old

g0,
reported as 66° Baumé and stronger: .

TOtBl e e\ttt i et eeerarnaen short
gonzumed at works.. :
old. ..

Primary zinc content of zinc pigments made in the Uniled Stales, 1917-1922, in sho

. tons.

1017 e 97,573 | 1920.............. e
1918, et 102,778 | 19210 it
109, 96817 | 1922 e,

SHUUIHPAG
LY

SECONDARY ZINC.? MINE PRODUCTION.. -1

Secondary zinc recovered in the United Stales, 19201922, in short tons. 2'The receding tables. ivé the uant,ityl of jzi]ic rec

matal by smelting and g-electro ytic reduction,yor;

sinc In pigments.. The following table shows- t}
Othestic zinc that-is recovered by .metallurgiciio
hgin of the zinc by States is obtained more,acqy
orts of mines, because smelters necessarily treat
netimes long after they have been Teceiv:

Secondary zinc, redistilled. ..
Secondary zinc, remelted. ...
Recovered zine in alloys, excluding old brass remelted.
Recovered zinc in remelted brass...........ciiiiiiiiiiiiiiiiiiiiiiiiaenn 85,000 | 38,627

Becondary zln¢ recovered 85 Tetal..........ocvven cereeieernireins 78,300 But. of metallic ziné may hot correspor ‘
jisoondary siue recovered i stne dust.... 5 euct of the mines for the same year. ~Tho dats™f
. Becondary zinc recovered in zinc salts.... 10;225 prodqchqn are t’,a’k;en from the rep QI.'tS, On-:gq‘lg.

Total 58coNAATY ZINC..e . v vttt eiiae e 93, 000 a.pd zine in the dlffer_ent States. - '“...'”-’

3 8es page 37 for definition of secondary zinc.
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ehemdi.cal reaction during manufacture, and not by grinding, as might be su
" posed,” ) /
In additlon to the method of manufacture of calcium arsenate outlined abov
by which practically all the calcfum arsenate heretofore used has been mad
there "are several new methods being developed in response to the great dex
mand ¢aused by the ravages of the cotton-boll weevil. Of these, the one which}
is based on the use of a natural deposit of ferric arsenate (the mineral scor
dite) -has received the greatest notice and i{s now beling opernted on a comme
clal scale. In this process the arsenic does not have to he oxidized, for it
already present in the pentavalent form. Other methods using chlorine fot}
the oxidation of arsenite to arsenate are belng developed, but they have not§
yet assunfed commercial Importance. ‘
Calcium arsenate from scorodite~The Salt Lake Insecticide Co:
at Salt Lake City, began in January, 1923, to manufacture calcium
arsenate direct from ore, the principal arsenic mineral of which ig
scorodite, a hydrous ferric arsenate. As is common with new manu4
facturin%plants, progress was slow at first while details of the prog¥
ess were being perfected, but the first car of calcium arsenate, routed
for Georgia, was shipped in April, and the company is therefore iii
time to contribute to the late demands of the 1928 season. -
Tha ore contains from 12 to 40 per cent of arsenic pentoxide ands
about 2 ounces of silver to the ton. The deposit is at Gold HillJf
Utah, on a branch of the Western Pacific Railroad, and is probabl
the largest deposit of the kind in this country. The ore is crushed
in rolls and ground with caustic soda solution in a ball mill. This
mixture is further agitated in mixing tanks and filtered, after which’
the residue is washed. To the filtrate is added 4 calculated quantity;
.of milk of lime, which precipitates basic calcium arsenate. '
precipitate is filtered, washed, dried, and pulverized. The ‘solution
of regenerated caustic soda is concentrated and again used for leach
ing ore. The residue of the leached ore is sold to sroelters for the g
recovery of silver and other metals. -

----- 1 po

By C. E. StepentaaL and A.3rop

LEAD AND ZINC PIGMENTS |

T B
|

PRODUCTION., |

i . [
/Lead and zinc pigments and salts are made both
by chemicel processes. ~ Sublimed lead, or basic lead-
arious lead oxides are examples of lead pigments’
imation in oxidizing furnaces; basic.carbonate,w
ad salts are made by chemical processes. Sublin
ad sulphate, is made diwectly {rom ore, but' thy‘la
white lead and lead:salts are made'fromg:x%jle&d
: Zinc oxide and leaded zinc oxide are madeby th
8 directly from ore by sublimation:iin anjoxidiz
ome zinc oxide is made in this country, by the F
swhich metallic zinc is sublimated in an. oxidizing
tbpe’ and zinc salts are made by chemical process
:being -derived from zinc ore, metallic zinc, |galve
crap ziné. Lithoponé is made by mixing equiv
titions of zinc sulphate and barium sulphidé, whit
utual Frecipitation of zinc sulphide and. barium.s
emical combination or as & very intimate mixturs
The increase in the quantity of: lead.and zine pij
LEAD ARSENATE. 1922 over that marketed in 1921 is indicative o
A bulletin on the composition of lead arsenates and methods of e industry and also of some expafision. The '}
home manufacture was published by the Department of Agriculture Mining Co. began the construction of two zin¢ oxi
in 1910.%¢ ast, Chicago, Ind., near the Anaconda Lead Prodt
A mixture of the basic and acid arsenates of lead can be prepared. lytic white lead plant, and. the other at Akron, Oh
electrolytically from disodium arsenate or arsenic acid.’ twill make lead-free French process zinc oxide fron

olytic zinc for the rubber trade.

‘ELEMENTAY, ARSENIC.

i . -

e new plant of the American Zinc Oxide Co., of
A plant using the Hoskins process for the manufacture of ele- tarted operations early in 1921. An additional:1

mental arsenic from white arsenic was operated near Chicago i apacity was operated 1n 1922. Zinc sulphide ore.

.1920. 'The competition of a German product that sold for about 20 ascot, Tenn., roasted at Hillsboro, IH-EIS used..

cents a pound prevented the operation of the plant in 1921 or 19929; (the Wedge type were installed at Columbus in 1922

The Hoskins plant as described % consisted of four furnaces in which! as produced is sold to an adjacent ferfilizer Plfm

metallic arsenic was made by reducing As,0, with charcoal. The

furnaces were heated by gas to temperatures between 1,200° and

1,300° F. The furnace charge ranged from 200 to 450 pounds, with?

-the proportion of 1 pound of charcoal to 4 pounds of As,O,. The#®

zinc oxide is used in the rubber industry. . . =l
. Marshall Evans, late of the Eagle-Pither Ledd™
smaller charge was reduced in 7 hours and the larger one in 10 hours
& Haywood, J, K., and McDounell, C. C., Lead arsenate: U. 8. Dept. Agr. Bur. Chem*j}

N it
¢plant at Charleston, W. Va., under the name:of:th
roduction in 1923 will be limitéd 'to-litharge.and
’stg’l‘gl"lt!nl.} Li}.' e"..ﬁg}xég%ﬂiut. @. G., Jour, Ind. and Bng. Chemistry, vol. 101, p. 61;‘
Aprii 24, 1923 : ,

ead also will be made later on.

10253°—25——14 . " 1eor AL EALOL
% Jones, C. H., Pure metallic arsenic mapufncture: Chem. and Met. Eng., vol. 23, pp
057-960, Nov. 1%, 1920, -
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‘ment of Commerce, by J. A, Domey, of the Um qd;
Survey.
i

Lead pigments and salts marketed in 1921 and 1922.

1921 . 1922 Bam carbonate white lead, red lead, litharge, and orange’ minéral th
conmmpuon in the United States, 1917-1982
Value. - Value. - lp,nNLn
Soney ot " Basic carbonate
Total. Per ton. Total. Per ton. v white lead.
' car. o
Suhglmod lead, or basle lead sul- Pousds, | Value.
te: 3 . [
$1,418,403 | $122.01 | 13,765 | 91,820,805 | $132.94 )
58,603 [ 120.55 972 120,230 | 132.95 S 20,28 81, 965
3,414,452 | 150.59 | 30,500| 5,104,200 { 167.30 { 508
< oLes7 [ 241,17 370 83,022 21,213 2, i
« 5,735,824 136. 88 58,261 8,892,172 }249, ;777; llg, gsg 2,%3
3,755,418 | 140.45| 41,508| 5,785,165 222,465 | 21,835 | 1,405 1,770 T
27,505,145 | 19161 | 153,383 | 28 723 230 k
LA A
4 N a (3
2 090, Ztm: oxide, luhoporue, zine su.lphuie (white), zing chlonde a’nd mm
o Statistics .fqr Isad te and lead acetate collected t {ally by the Buresu of the Census. - entercd for commmptwn in the United Sta(‘e" 191.
’ Zine pigments and salts markéted in 1921 and 1922. . " 2tnc oxide.
1821 1922 Year, N . Dm. - In oll,
Value. Valuye. » Short . si;;;m T
Short i Short - toms, - | VBIUO | gong i | ey
tons. . tons. =
Total. Por ton. Total. Por ton., | . .
Rk e 52,800 5| -
- o 182 82,703 T4
Zinc oxid, 74,329 { $11,231,716 | $151. 11 128,465 817 994 704 | $140.07 105 | 44,338 3t
Lea 16,103 2,002,320 | 129.9 19, 613 1,601 114,80 1,431 | 280,890 4] 3
thho%one 55,018 8,681, 563 121.45 83, 360 9 214 040 110.53 1,288 | 145,071 67 |17
Zlne ]0ride,50° Baum.. 59,457 | 3,552,619 |  50.75| 41,627 2,009,147 8.2 i e 72| 3BLHO | 4201118
Zinc sulphate 3,205 180,360 | 67.47| 5,078 251, 528 49.53 i3 e
Zine sulphides |  Zine chlorid
SOURCE. Year. T .
Metal content of lead dnd zinc pigments and salts, 1921 and 1922, by sources, in short tong; Poinds.o{ *Vlue; -%Egg‘- Ve
1821 1022 { SR 1017 ... | %m0l seel’ - 2f.:-
' o 4 A B .0
" . 11 .
Source. Lead. Zinc. Lead. Zine. (4,{35::38? 12 ‘%7 565} 7!
0| 2,109 2t
| P! Pl P} ' s 8’453 'l"a"
Pl . . . Nt PRy
ments.a | Salts. g galts. | B | salts. | of. | Salts, =

ments.

% Zinc sulphide ls stated in :
$ oo unpn lo s pounds rather thzm tons beeause of lzs hlgh valu

52,087 | 3,749 13,82| (@ 91,874 ;
1,393 [oosseieren|innanane 5 138 |,
7,465 528|241, 096 b 16, 298

4024 | 10,225 nef s 8,609

210,757 | d4,811| 64,99 14,502| 255,009 | (b) 118,019 Wh!tele_sd"

. s Includes lead from 2lnc oxlde snd leaded zinc oxide.
® Statlatics not collected In
. ¢ Zinc ashes, skimming; drosses, and old metal.

Short tons. -‘Value,

' The gource of the lead ‘contained in lead salts is unknown to tho Geologlcal Survoy. Lead acetate | 9, 869
made from litharge, from granulated lead, and from white lead resldues Lead arsenate is made lroni 7,74
lead acetate or lead nitrate. . Vi 14,017

4, 801
IMPORTS AND EXPORTS. - f égg -

The following statistics of imports and exports of lead and zincj
pigments and selts have been co glled from the publications or}
records of the Bureau of Foreign and Domestic Commerce, Depart

a July 1-Dec. 31, inclusive. Not separately classified prlor to July’
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White lead exported from the United States in 1981 and 1922.°
[Figl_xres in paretheses not duplicated in totals.)

LEAD: AND ZINC P

CUSTOMS DUTIES
In the following table are shown the -tariffra

IGMENTS | ANDLEAT,

tes
_ 1921 1932 d zine pigments &nd‘chémiqti_ls"Li’ﬁ"g,th“é"ﬁia;I‘i,ﬂ%- B
Destination. ind 1922. As most of the rates le ried on: thegd'lro
8hort tons.| Value. {Bhorttons.{ Value, &nff O_f 1913 were ad“va.lorem,g PI"BGfSBTO,f;i?‘
orresponding specific rates of the t}ﬁ)_r_e_cedgn Sk aﬁn
18| w2 o he average duty collected over: allife o -_ithe,;ﬂ
28 | 0817 165 913, to September 21, 1922) hasibeen cal¢ulatas
Now Zealand §é‘:§ 57 ?i; 'ob’fmr column after the ad valorem rates,”
Pmpﬁue‘hhh’as. (182 (41,0423 (41 b o R
Canada............. 12 o, 108 -8 i Comparison of tariff impoats on lead and zine pigmehts and
%‘,‘,,b“ 2,93 504973 2,800 : , 1918, and 1922, in c;ent;! per po
g)eel.... (322) (105,%9) (?%gg CLe . | :A : . eed
""" 1,58y | (273, 108) | 1,377 !
| G
Yexico......- 236 62, 433 )
South.Amerl 1,139 | 240,143 1,109
Bradl.. (2 (762 (6
| %38 (&
Vg SR ©
Other countries. ... .. coovviiiieeniiianiiiecinracnnnnn.s 114 3 118
5,161 | 993,130 4,608
Zinc oxide exported from the United States, 1917-1922.
Year. Short tons.
15, 448
12, 421 rid .
l;,'é?‘f 0 sulphate..........o..iiiiiiianienna... . ;-.
3,97 s ““manufactured srticlo * *' * not speclally provided|fors”” 'Statlstic
b As “other lead compounds not spec!, Biatistics of]

Z1ine oxide exported from the United States in 1921 and 1922.
[Figures {n parentheses not duplicated in totals.]

¢ Not containing lead
d Not more than
4 Not more than

/ Containing lead

ally providvgd. for.)'t 8
i

er cent of lead, °

RN

gt ¢ More than g;er'eent of lead; statistics of mebrts not 4vaild
AMoro than 25 per cent of lead, -: , o

of,

im

s

1021 1922 he tariff act of 1922 contains. the :follow _

estnation. 1 ] b 3 ‘T  I A e

P Ho Bhort tons.| Value. [Bhorttons.] Value, e#'d' and zine plgm_eﬁtg. '”‘;nd 's_'alta.' I i o ! k ]
Par, 47. Lead: Acetate, white, 2} cents per !potnd; ‘acetal
; %5 43 . ellow, 2 cents per pound; nitrate, arsenate, ad rFaniu;f,e, 8-conf

Axl.nua e G 23 s a1 ther lead compounds not s e_cmliygprovided for, 30! per ¢ont
m“p'?uupﬁne Toronds (1| (2008 (37) Pax: 74. Lead pigments: Litharge, 24 centsi per 'p'ounc}_;,"qraz
T Le8s" | 271,788 528 pound; red lead, 2} centy per pound; white! Jead;|24'canta
Cuba.. a3 M 351 td containing lead, dry 'or'in pulp, or ground; amixed-w
Eurg A Ewg 37, 511 (70 cially provided. for, 30 per centum ad yalorem [ Fs
Great B 150 221,798E (%gxl)i AR. 79, Zinc ‘oxide and leaded ‘zinc loxides containingino
Italy.. N B e R tum of lead, in eny form of dry:powder; 11 ents ‘pef pouhd}
uﬁ&!""‘“ 150 34,608 109 th oil or water, 2} cents per pound; hthf one; and..gther- G
PanAma. ... ... 12 ?‘2{30“5 1z§ of zinc sulphide and barium sulphate, Ft’ientb.' Pef pound.f
South Americs. “23) Ao h B PAR. 93. Zinc chloride, 14 cents per’ pound;:zinc:{sylpkats
Other sountriss. 1110 L0 3, 3 foent per pound; and zinc sulphide, 1 cents per pmlm?-e e
2,511 | 426,253 3,977 P . PRICES AND IV%LUE fimiba
R ... Sore B e ]
"o Less thaa 1 ton. e total amount and the average per ton received

lead

1504

ew York to the weekl
as_given in the (3’

and zinc pigment and salt areé gived in the ta
e 6 shows the relation of the average weekly:
quotations on several pigm
il, Paint, and Drug Report
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shows the relation of the weekly average quoted price of primeg
western slab zinc in St. Louis to the weekly quotations on certainis
pigments and salts of zinc, as given in the same journal. The quali:
ties:and conditions of the pigments and salts on which the prices

were quoted are designated as follows:

Sublimed lead, or basic lead sulphate (white), ‘‘in casks. ”
" White lead, ‘‘ American, dry, in casks. ”

Litharge, ‘‘ commercial, powdered, in casks.”
Red lead_. ‘dry, in caafcg. ”

Orange mineral, ““American. ”

Lead acetate, ‘“brown, broken. ”

Lead arsenate, ‘' paste.” ‘

Zinc oxide, ‘‘corhmercially lead-free. ”.

Lithopone, ‘‘in barrels.” .
Zinc chlonde, ‘‘granulated. ”
Zinc sulphate, ‘‘industrial.”

LEAD AND ZINC PIGMENTS AND! SA

anc oxide and leaded zinc oxide: - ’ .f'
: American Smelting & Refining Co.! ... ... : Omaba,. Nebr

American Steel & Wire Co.'.......... SO Donora, Pa, i
~ American Zinc & Chemical Co g

............ Langeloth, Ps
American Zinc Co. of Illinois........ . Hﬂlgboro,’lll.
American Zinc Oxide Co............ . Columbus, O}

.. Akron, Ohio,’

LT East Chicago,
Bartlesville Zinc Co...oovvnvenenin..... Bartlesville, (
Bertha Mineral Co.!...................... Austinville, ¥

- Eagle-Picher Lead Co.............. 0.0 10 Hillsboro, 11l.

. Empire Zinc Co.!.......................... Canon City,.C

Grassclli Chemical Co...veneunnisinnn..nn .. Gmeuiﬁfnd"

- Grubnau Chemical Co., Inc............_. Waldo, N. M
Mineral Point Zinc Co.!................... Depue, IIl."

Do Mineral Point

. New Jersoy 7inc Co. of Pennsylvania...... Palmerton. P
Do. (French process)............... Freemansbur,

PRODUCERS. Ohio Zinc Co.!.... . s e Canon City,
_ ) . . Ozark Smelting & Mining Co.&............ Coffeyville, K
The %roducers of lead and zinc pigments and salts in 1922 are listed létﬁgtra Szxr_xcln;:gc & Reﬁamg Coterin.l. I‘goreﬁfe, dc?li
P , ) : ; inc opper Co....... cieieieenns inthrop, Ca.
below, but the list includes some plants that did not operate in 1922 Trenton Zine & dhpemiml Go: (formerly M. P, LA
* White lead: . ] M. S, Metal Co.)...........: e eeeereean. Trenton, N. ¥,
Anaconda Lead Products Co. (electrolytic . U.8.ZincCo............. Pueblo, Colo.
PrOCEBS) e enenvsrunconnannreonaranneannns East Chicago, Ind. Utah ZincCo............. Murray, Utah,
- Carter White Lead Co...................., South Chicago, Ill. Western Zinc Oxide Co Leadvx.ﬂe, Col
E. 1. du Pont de Nemours & Co............ Philadelphis, i?a. f.h%pone; i o

Eagle-Picher Lead Co...cevvnnnnnon.... *. Cincinnati, Qhio. ) Collinsville Zinc Corporation *............ Collinsyille,

Do...... e rae e, East St. Louis, Il Consolidated Chemical Produfts Co.!. ..... Federal, IlI.
Euston Process Co......... <ev.... Scranton, Pa. L E. I, du Pont de Nemours & Co. .......... Newark, N, J,
W. P. Fuller & Co.oenesonoeeniniiiiin, South Sah Francisco, Calif. DO s eeesaeeaiam e Philadelphis,
John T. Lewis & Bros. Couueevvrinnnnnnnnn Philadelphia, Pa. = SR Glidden Co. . ......coeeieeinnnniannnn... St. Helena, M
Matheson Lead Co.covveevnvnnnnnnnenennn. Long Island City, N. Y. . Grasgelli Chemical Co........ ... Grasselli, N, J
National Lead Co...... J . Melrose, Calif. - Krebs Pigment & Chemical Co............ Newport, Del.
Do Chicago, 111 Metals & Chemicals Extraction Corporation. Oakland, Calif

Do. : St. Louis, Mo. Midland Chemical Co. (Eagle-Picher Lead .

Do.. Brooklyn, N. Y. (& 2 P et Argo, I11.¥"~

Do . Port Richmond, M. Y.

Do Cincinnati, Ohio.
National Lead & Oil Co. of Pennsylvania.. New Kensington, Pa.

Sherwin-Williame Co..uvvvennnnnnennan.ns Chicago, Il.
United Lead Co.ueeeevenninnniniinnn... Perth Amboy, N. J.
Wetherill & Bro...oeeueeeecrnennvnenennn. Philadelphia, Pa.

Siablimed lead, or basic lead sulphate: .
" Eagle-Picher Lead Co......-c............. Joplin, Mo.
St. Louis Smelting & Refining Works.. . ... Collinsville, Ill.
Red lead, orange mineral, and litharge: .
Chadwicki%oston Lead Co.l............... Cambridge, Mass. .
E. 1. du Pont de Nemours & Co.!.........: Philadelphia, Pa.
.. Joplin, Mo.
Newark, N. J.

............................ Cincinnati, Ohio.
.................................. East St. Louis, IlI.
Evans Lead Co. (new)....cocevveiennnnnnn. Charleston, W. Va. .
W. P. Fuller & Co..cc........ LA .. South 8an Francisco, Calif.

John T. Lewis & Bros. Co

Philadelphia, Pa.
Matheson Lead Co..ooevvnnonaotn.

.... Long Island City, N. Y.

Natlonal Tead Covunvennirinvennnnnnnennnn Melrose, Calif.
0 Chicago, 111,
0 St. Louis, Mo
Do...oo...... e nae e Brooklyn, N. Y.

National Lead & Oil Co. of Pennsylvania.. New Kensington, Pa.
Pennsylvania Smelting Co Carnegie, Pa.

Mineral Refining & Chemical Corpopation. . 8t. Louis, Mo.

New Jersey Zinc Co. .. ...coceeaiin..... Palmerton, Pa
Sherwin-Williams Co. . . ................. Chicago, 11.
United Color & Pigment Co.............. Newark, N. J.
c : . .
American Zinc & Chemical Co............ Langsloth, Pa.
i -Arkansas Preservative Co...cueuveennn ..., Argenta, Ark.
= By-Producta Steel Corporation............ Weirton, W, V
Consolidated Chemical Products Co.!...... Federal, 111,
Chas. Cooper & Co..o.vvvverenenennnnnn. Newark, N. J.
Delaware Hard Fibre Co......suooevnn.... Wilmington, D
General Chemical Co.................... Chicago, Ill. -
Grasgelli Chemical Co................. ... Grasselll, Ind.
Do. e Grasselli, N. J.
.................................. Cleveland, Ohi
C -.. San Francisco
Charles Lennig & Co. (INC.)- +.ivun.nn.... Philadelphis, ]
Merrimac Chemical Co......c.o.ooon.i.... Everett,%![nas.

Metals & Chemicals Extraction Corporation. Oskland, Calif.

Monsanto Chemical Works. .. ............ Eaat St. Louis,
New Jersey Zinc Co. . . vovveeeronennnnnn. -Palmerton, Pa.
Newport Co. .. .oovvvinienrunnnnn. . «.... Milwaukee, Wi
Pennsylvania Salt Manufacturing Co......

Wyandotte, Mi

L No produotion in 1922.

Sherwin-Williams Co...................... Chicago, IlL. ‘
Wetherill & Bro....ceveuverevioraanaaanen Phﬂagelpma, Pa.
1 No production in 1022,
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1921, From the value given it seems probapte that this mateiia
tantalum ore. The records also show that 6,785 pounds of “ tintd
steel-hardening ores,” valued at $1,327, were imported for consuf
tion in 1921.

An excellent paper entitled ** The story of the production an
i:)'fhdlcllcme tantalum,” by Dr, Clarence W. Balke, was recentl
1shed.? - :

3 Chem. and Met, Eng., vol. 27, pp. 1271~-1273, 1922.
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f- During 1922 the American Rutile Co. (owned®
jMetal Corporation, 120 Broadway, New York); o
it Roseland, Nelson County, Va., and produced 310
concentrates carrying about 95 per.cent of titaniur
thy-product 600 tons of ilmenite concentrates carr
cent. The ilmenite concentrates carry a little r
tontain more than the theoretical quantity of TiO
i Buckman & Pritchard (Inc:), s subsidiary of
sment Co. (Inc.), with works at Niagara Falls, ]
Bbeach’ sands 4 miles south of Pablo Beach, Fla.,
fhas been concentrated between high and low tide
Eniso contains considerable zircon, a little rutile, an
EDuring the year 4,581 tons of ilmenite carrying
Pper cent of TiO, was shipped to Niagara Falls:
fmanufacture of both ferrotitanium by the Titani
affiliated company, and titanium pigment by:the"
£Co. (Inc.). . o - o
g The use of titanium pigment is apparently.
ftanium oxide is not used alone but is precipitate
Eralcium. salts or both, so that TiO, forms only |
kper cent of the mass. Even this is not used alo
tbecause it tends to “chalk.” It is therefore mix
kand is thus said to form an excellent pigment. I
kof the pigment it is, of course, advantageous to:
¥an ilmenite as possible, because the iron and oth
Ebe removed, and iron is the most troublesome
Ebecause it destroys chemicals and has a high colo
- The operator of the pioneer pigment plant, tl
Fredrikstad, Norway, has a deposit of ilmer
carrying about 35 per cent of TiO, and anothe
bearrying between 40 and 45 per cent.. Both'ar
fRaagefjord and Jossingfjord, south of Ekersu
flarger 1lmenitic deposits in the United States a:
funless concentrated artificially, as at Roseland,
'y water action are the only known deposits tl
menite. The largest known are probably'those

‘.Tel)s;n, I(3., Den Norske titanhvitt-Industri: Teknlsk Ukebla.

¥
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‘Bahia, Brazil, wher¢ ilmenite concentrates of theoretical richf
.(52.7 per cent TiO,) can be produced as s by-product of mona
mining. The high titanium content is probably in part due
small quantity of rutile in the sand. ‘
- After September 22, 1922, when the new tariff became effectiv
imports ofp “titanium potassium oxalate and all compounds
mixtures containing titanium” amounted to 82,544 pounds, valy
at $20,596. The duty was 80 per cent ad valorem. i
The market for rutile, used mostly for arc-light electrodes
for potassium-titanium oxalate to be used in yeing and in
manufacture of leather, is small; that for ilmenite, to be used T .
ferrotitanium, i3 apparently not growing much; but the outlook 1 1922, as in 1921, no' tungs 8,
its use in the manufacture of pigments seems more promising, - S otes. The Cold Sprihig mine, in Bou
' Nt ffumped out by’ he.%fﬂ% Longue:

e i ore is exposed by the ‘workings, but' i, onlys;
s anything more thap assessent worle done. .,
* The production of tungsten ore in the United' Sts

Béen as shown in the table blow: “* ol 1T han
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