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The average price of zinc dust, “blue powder,” a3 calculated!
from sales during the year, was 8.8 cents a pound; “atomized” zing
dust brought 8 cents a pound. ‘Blue powder” brought & higheg
average price than ““atomized” dust, because much of it was soldg
in the far West, where bl%her prices prevailed. The weekly fluct
tion in the quoted price of zinc dust 18 shown in Figure 2 (p. 99). |
The following operators reported the production of zinc dus
1923: -
Bartlesville Zinc Co., Bartlesville, Okla. QiaY. v )
John Finn Metal Works, San Francisco, Calif, gQidsmagnetic separating plants, at t
Grasselli Chemical Co., Clarksburg, W. Va,
The Merrill Co., San F‘mncisco, Calif,
Metals Disintegrating Co., Townley, N. J.
New Jersey Zinc Co., Palmerton, Pa.
United States Zinc Co., Sand Springs, Okla.
Wheeling Steel Corporation, Wheeling, W. Va.

BY-PRODUCT SULPHURIC AQII
important by-product of zinc-smelting ope
ric:acid made from the sulphur gases evolvedP ir
Iexi,de‘ gres_ prepxlmgztor thohtheir distillation or c
gite or to zine salts. ur gases from zingc or
zed by Matthiessen & ﬁegele%, at La Salle, III.,
. are numerous acid plants using these gases,'
be located at zinc smelters and zinc-oxide p
he ‘mines, ‘o
Kets, the roasted concentrates being shipped t
ther zinc plants. * Figures of output_of this' by
eriod 1914-1920 were given in the chapter ol
ources, 1920, and for 1921 in the chapter or
ources, 1922. Sulphuric ‘acid statistics for'1
Bureau of the Census, are not available at the
: . 2y

ZINC PIGMENTS AND BALTS f this report

Zinc forms the base, either in whole or in part, of four whi
igments—zinc oxide, leaded zinc oxide, zinc-lead oxide, and lithopongd
o zinc salts, the chloride and the sulphate, are likewise made*
part from ore and in part from secondary zinc. Details of’
production of zinc pigments and salts and of market conditions’)
given in the chapter on lead and zinc pigments and salts. e
The zinc content of the pigments and salts made in the Unj
States from ore, both domestic and foreign, for the period 1918-1923
is given in the table below. Statistics of the secondary zinc’yg
covered in the form of pigments and salts are given under the ni
heading. v

MINE PRODUOCTION  ~ i

he preceding tables Eive the quantity of .zinc.ye
jby smelting and by electrolytic reduction, o.
¢1in pigments and salts., ‘The following.table

domestic zinc that is recovered by metall
rigin of the zinc by States is obtained more ac
8,0f mines, because smelters necessarily traat

18 long after they have been received, so
of metallic zinc may not correspond. at a
¢, of the mines for.the same year.  The.data
Production are taken from the reports on gol

Primary zinc content of zinc pigments and salls made in the United Siales, 1918~ l}nd zine in the different States i
£ 4 SR R TSN

in short tons

i_he' production of zinc in the Uniled States, I 916’—1925

Yesar Balts | Pigments Year Balts
=3+ State 1918 1819 - 1920 19
(a) 102,778 3,740 :
3,303 80, 817 1,801
6, 284 110, 605 1,573 1,138 859 729
961 189 azg [T
a Figures not avallable. 442'. Zg‘; 18, gzl!g 2, gg‘; 1,
. 8811 7,007 13988 '
BECONDARY ZINC 3, 792 6, 788 4720 2
30,107 47,636 61,073 38,

Secondary zinc recovered in the United Slates, 1920~1923, in short lons

1020 1921 1922

1
8102318 | 002 516 | o78 811
- 12,025 8,797 2:007 o,

. 8,778 5,120 654

18], 401 1 278,410 218,727 | 121,

-], 31,071 23, 247 16,217 |7 9,
9, : 4,079

Becondary ging, redlstilled. . 21,371 17,673 32,988 |
Becondsry rine, remelted. ..
Reocovered zino in alloys, excluding old b

Reocovered zing in remeltod brass

23 -
37,288 ) -3,

'] 2036,091 | o 548, 846 | 0587, 624 |, 286,

Becondary tlno recovered a9 jnstal
Becondary tinc recovered in xinc dust. .
Becondary zinorecovered in pigments
8 y tino recovered in x{no salts. ..

" Total 86CONAATY TA0C. - e e e 130,000 | 93,000} 161,000

tput of New Jersey r;ar 1907~1920, Incl, ’
e to alight but compensating error. e l)fen rovised beos !

1 §ee page 79 for definition of sccondary ziue.
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LEAD AND ZINC PIGMENTS AND:

g By C. E. SreBENTHAL and A, STOLL

. 4 GENERAL CONDITIONS
ead and zinc pigments and salts are made both
9y chemical processes. Sublimed lead, or basic lead
gvarious lead oxides are examples of lead pigments p
ation in oxidizing furnaces; basic carbonate wh
salts are made by chemical processes.. Sublim
sulphate, is made directly from ore, but the les
hite lead and lead salts are made from pig lead.-
ino oxide and leaded zinc oxide are made by the
Iréctly from ore by sublimation in an oxidizing"fu
i oxide is made In this country by the Frenc T
tallic zinc is sublimated in an oxidizing furnace.
c.salts are made by chemical processes, the zinc be
m zinc ore, metallic zinc, galvanizers’ ashes, or:sct
e is made by mixing equivalent portions of soluf
phiate and barium sulﬁh.ige, which brings about’a
gfation of zinc sulphide and barium sulphate- eit
Btombination or as a very intimate mixture.
RiThe quantity of lead and zinc pigments and salts
e, sold by producers in the United States in 1923
le 4 slight increase over-the sales in 1922." Th
decrease in the sales of white and sublimed le

showed a slight gain. Sales of lithopone ind.
ar and were the largest in the history of that ind
the ownership of several lithopone plants occurred
| ‘one ‘new plant was constructed. The plant ¢
hemicals Extraction Corporation, Oakland, Calif
gtober and offered for sale. The works at Feder
rated by the Consolidated Chemical Products Co.
d by the Basic Chemical Manufacturing :Co
of the Collinsville Zine Corporation, Collinsvil
was sold to the St. Louis Lithopone Co. in 1923
i_a.%alu near the end of the year. e lithopone p
Refining & Chemical Corporation, of St. Loui
nantled. A new Plant for.the production of litl
cted at Depue, Ill,, by the New Jersey Zinc Co. :
anch process) plants of the International Lead:

‘Chicago, Ind., and Akron, Ohio, started: oper
‘ofjthe year, using electrolytic zinc made by the A

g Co. An addition to the plant of W. P."Fy
cisco, doubled its capacity. . '

v P ubnlrvu
9785 —27—17’ : o
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PRODUCTION

In this chapter the pigments and salts sold are taken to represents;
the production, no account being taken of the stocks on hend at the
_beginning and end of the year.

Lead pigments and salts sold by domestic manufacturers in the Uniled Stales in 1922.
. and 1923

1922 1923

Value
(at plant, excluslve
of container)

Value
(st plant, exclusive
8hort of contalner) 8hort
tons tons

Total | Avcrage Total | Average -

Bubllmed lead, or baslo lead sulphate:

$1,820,865 | $132.94 11,049 | $1, 059, 008 $163. 95

20, 230 132. 95 800 134,356

5, 104, 200 167, 30 38,037 | 7,011,608
40

8 181, 086
8,802,172 | -152.63 75,107 | 14,060,970

5, 785, 166 30. 07 ' 37,786 | 6,016,114
29, 728, 30 103.80 | 125,087 | 27,010,116

G & | 6| &

« 8tatistics for Jead arsenate and lead acetate collected blennially by the Dureau of the Ccnsus, for odd
years, Figates for 1923 not avalilable.

’ .
Zinc pigments and salls sold by domestic manufacturers in the Uniled States in 1922

and 1923
1922 1923
Value Value
(at plant, exclusive (at plant, exclusive
Short of contalner) Bhort of contalner)
tons tons
Total Averago Total Averasem‘

128,465 (817,904, 704 | $140.07 | 126,087 |$18, 750, 072
10,013 | 2,251,601 | 114.80 | 23,504 | 2, 815,08
83,300 | 0,214,040 | 110.63 | 98,160 | 11,608,443
41,027 | 2,009, 147 48.27 | 42,431 | 1,058,187
| ‘&0 251, 528 49.53 5,375 261, 449

Zino oxide ¢
Leadsd zlnu oxide *
Lithopone__.._........

Zino chlorlde, 50° Baumé.
Zinc sulphate

&

* Zinc oxlde contalning 5 por cont or more of lead is classed by tho QGoologleal Burvey as leaded zino oxide.

Lead pigments sold in the United States, 1919—1:923, in short tons

Sublimed lead or
White lead basic Jead sulphate Orange
Year Ied lead mineral
Dry Inoll White Blue
30,086 | 109, 0605 9, 068 1,350 | *32,362 2"
33,078 | 112,017 12,412 928 | 234,431 a
26,738 | 143, 646 11,608 463 21, 805 381
41, 608 153, 303 13, 765 972 30, 509 370
37,780 126, 087 11,040 800 38, 037 646

¢ Figures for red lead Include orange mineral prior to 1921,

LEAD AND ZING PIGMEN'

Zinc pigments and salls sold in the United S

Le.
Year Zino oxide 2100

................................... 117,839

Flgurcs represent production. .
‘ SOURCE
. &

Metal content of lead and zinc pigments and salts :
ghort tons

1922
Lead Zlno

Pig- Plg-
ments ¢ Balts * ments Balts
13,802 s 01,874 | 1,8
.......... L 1,238 [auzean-.
. 241,008 3 18, 208 1, O
ondary material 4_ 111 D 8, 609 9, 0]
2565, 009 ®) 118,019 11, 8¢

it 24 Includes also lead recovered in zino oxide and leaded zino
s gtatistics not collected for 1922.

* The source of the lead contained in lead salts {s unknowt
made {rom litharge, from granulated lead, and from white-]
ead acetate or lead nitrate. All having been derived from pl
to statistical account.

¢ Zino ashes, skimmings, drosses, and old metal.

IMPORTS AND E:

i The following ‘statistics of imports a
plgments and salts have been compil
records of the Bureau of Foreign and I
nent of Commerce, by J. A. Dorsey, of

gic carbonate white lead, red lead, litharge
consumaption in the Umtetf St

Baslo carbonate

white lead Red lead

Pounds | Value | Pounds | Value

21,213 | s2,400 | 7,300 | 81,
150,077 | 10,440 | 23,076 1,76
124,176 | 12,508 | 12, 236 68
222,465 | 21,335 1, 405 [
335,802 | 31,386 [ 3,600 b=
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Zinc ozide, lithopone, zinc sulphide (white), zinc chloride, and zinc sulphate imported,

for consumption in the United States, 1919-1923 Zinc ozide and lithopone exporied from the T

Zino oxide Lithopone ' Zi
. Year T —
Dry In oil
Yo 8h hort schm Short to
ort Shor! ons
tons Value tons Valu?
........ 14, 7(
...... cevsconcecnsnrrrmseetamavennanaaen 11, 5
105 | $44, 338 3] 81,351 739 2
1,43t { 289, 800 14 3, 606 1,714 J s,
1,280 | 145,071 571 17,840 5, 247 80
2,712 | 301, 599 42 8, 508 10, 263 - '
1,030 | 169, 415 1 21,034 10,440 ! - -
X . _ ot separately enumerated prior to 1922. i
Zino sulphide « Zing chlorlde Zine sulphate Ze ozide exported from the United Stai
Year i - i
Poundse| Value E?;:;t Value stl;g;t Value {Figures in parentheses not duplicate
19.0eceeeenene rmememsammscnaanncaeones 10,035 [ $4,413 1 $192 G
}gzg 45, 482 16,027 565 76, 4056 50 . Destination —
93, 637 8,330 2,190 | 213,005 17 . " ' Bhort tor
27, 159 8,453 1,374 | 87,500 17 1 : |
11, 844 5, 403 551 44,164 1 20 : 3,460
« Zino sulphide 13 stated In pounds rather than tons because of its high value and smaller quantities. 3 T 0T T A KE
* Leaa than 1 ton. L. : . - P Islands .

White lead and red lead exportéd frorh the United Stales, 19191923

. ngt_e lead o ~ Red lead ® i
Year ol T
Short tons [~ Value | Short tons
1010, e oceeeeeeeevemm e e e ema e as 14,017 | $3,037, 292 3,11 |
14,001 } 3,195,101 | - 1,532
5, 181 993, 130 548

4,568 710, 765 1,683 33
a5172| 836,261 b1,840 372,828
M

« Sublimed lead has beeu classified by the Bureau of Foreign and Domestlc Commorce with white Jead

in exports since 1922; the figures for 1923 may possibly include some sublimed lead. "
xports of red lead and litharge have been combined since 1922; the fgures for 1923 may include au,
unknown quantity of litharge.

White lead exported from the Uniled States in 1922 and 1923
[Figures in parentheses not duplicated In totals]

L WORLD’S PB.ODUCTION OF
'Tl'le following table showing the product
official figures are available has been compi
the United States Geological Survey.

3
1922 1923 o % Zinc oxide produced in countries where reported,:
Destinntlon —
Bhort tons Value Short tons
Australla
1
G0
165
i
1
141
53
2,800
(938)
(60)
(1, ang
(417
124
8
1, 199
% ‘In o
-In addition to the countries listed, Oanada reports a small amot
. ' Uruguay... E83 in are avalilable. The HA/S.Titan Co.of Norwg')hqa a capacity o
Veneruela.. l§9 ts are not available. : R
Other countries. . .cevuvemeaecroecei i ccereacaaas 8 ' ) !"I;hez only figures a::jllabl’e for production in Poland exclualve of
. o tons was reported, - TP
4,508 710,766 5172 : ncludes leaded zino oxide.’ “
ncluded under Germany.

« White lead and sublimed lead not classified separately after 1822; the figures for 1923 may include ' oxlde. . Clheing
unknown quantity of sublimed lead. E “Upper 8llesia only.
b Less than 1 ton. No.data avallable.
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CUSTOMS DUTIES

Mineral Resources for 1922 contained a tablo comparing the tariff C CENTS PER PQUND
rates imposed on lead and zinc pigments and chemicals in the tariff; S S N N W SR NN - - M
acts of 1909, 1913, and 1922. The tariff act of 1922 contains t, i

following paragraphs relating to lead and zinc pigments and salts:

Par. 47. Lead: Acetate, white, 214 cents per pound; acetate, brown, gray, or}
yellow, 2 cents per pound; nitrate, arsenate, and resinate, 3 cents per pound;3
sl:l;i all other lead compounds not specially provided for, 30 per centum- adj§
valorem.

Par. 74. Lead pigments: Litharge, 214 cents per pound; orange mineral
cents per pound; red lead, 234 cents per pound; white lead, 214 cents per pound
all pigments containing lead, dry or in pulp, or ground in or mixed with oil o]
water, not specially rovidec( for, 30 per centum ad valorem.

Par. 79. Zinc oxide and leaded zinc oxides containing not more than 25 per,
centum of lead, in any form of dry powder, 134 cents per pound; ground in orj
mixed with oil or water, 214 cents pcr pound; lithopone, and other combinatio:
of mixtures of zinc sulphide and barium sulphate, 13/ cents per pound. :

Par. 93. Zinc chloride, 1y cents per pound; zinc sulphate, three-fourths of
cent per pound; and zinc sulphide, 1}4 cents per pound.
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SPECIFICATIONS FOR LLEAD AND ZINC PIOMENTS

The departmental committee on staridardization of paint spe
fications, later the Federal Specifications Board, has recommend
specifications for the purchase of materials by the Government.

hose relating to lead and zinc pi(gments have been published iness |
circulars by the Bureau of Standards, as follows: B

84, Basic carbonate white lead, dry and paste. Issued December 27, 181
85. Basic sulphate white lead, dry and paste. Issued Januar§ 26, 1920.
87. Zinc oxide, dry and paste. Issued February 16, 1920.

88. Leaded zinc oxide, dry and paste. Issued ¥ebruary 16, 1920. o

90. Red lead, dry and paste. Issued April 3, 1920. N 3

111. Flat interior lithopone paint, white and light tints. Issued June 24, 1922}

147. Gloss interior lithopone paint, white and light tints. Issued Septembery
19, 1923. .

-1

I X

A
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PRICES AND VALUE

N

The total amount and the average per ton received for sales o
each lead and zinc pigment and salt are given in the tables on pageg
120. Figure 3 shows the relation of the average weekly price of ];ea.d
in New York to the weekly quotations on several pigments and sal
of lead as given in the Oif,’ aint, and Drug Reporter, and Figure
shows the relation of the weekly average quoted price of prim
western slab zinc in St. Louis to the wegkly quotations on certai
pigments and salts of zinc as given in the same journal. The qua
ties and conditions of the pigments and salts on which the pric
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 casks.”

Orange mineral, ‘“American.”

Lead acetate, ‘brown, broken.”

Lead arsenate, ‘‘ paste.”

.Zinc oxide, ‘ commertially lead-free.”

Lithopone, *in barrels.”

Zino chloride, “fused.”
Zino sulphate, ‘‘industrial.”

N

Feur

| |ttt

A




126 MINERAL RESOURCES, 1923—P{\IL’1‘ I . LEAD. AND ZINGC PIG.MENTS

PRODUCERS

T RO OO T 1E8RUEECEIRANTIRANSINPANI

19828 08051Ra T I T

Producers of lead and zinc %gments an

B ) o he list includes some p]unts at did not
st LY
1 {I Yhite lead:
§2‘, { ; Anaconda. Lead Products Co. (electrolytic I
[+1} T T T 1T T T 11T SRS €88). e enececeecmcceamec e ——am——
52 1 (Earter White Lead COcncm e oooo,
& } I. du Pont de Nemours & Co._.........
& Eaglo-Picher Lead Cov oo o
3 —— DO reelcmcmeeee
o 1 Euston Lead Co...
55: i W. P Fuller & Co_ ol 11T
i S John &. Lewis & Bros. Co._-.. .. _.____.
ke AY Matheson Lead Coove o ocecoi s
T S e e e e e e e e S 4 o e e e e et . AR e
2 ottt Tt T HOEE" Do oo
5 A R Do
Tt T T T Tt Tt Tt T T T Y 3 Do e e
-8 — T 1 D
€l - T O e R PP
* 3 — - 1 &g National Lead & Qil Co. of Pennsylvania
: gﬁ % Byt Sherwin-Williams Co_ ... __.__
& e |
1€ T I 7T STAy - YYCLNCTIL & D0 e e ccmve e
Wit - - limed lead, or basic lead sulphat
.29 Ea e-chher Lead Co- .ol _____.
# '
. §, x 1 . " ) mxnera.l and litharge:
ggz, - =~ : B8 Chadwick-Boston Lead Co.!
) o 8 ; Eagle-Picher Lead Co
ge Emi=cs gl o, Do
z .
s 92 % ¥ B
§'ﬂ j = ; Evans Lea.d Co.
1 ‘W, P. Fuller & Co. oo
i S John T Lewls & Bros. Co_____.__.. ..
L
0f (ot S Miatheson Lead U0ean v maoe oo
§€2 _________________
9l
0 Y11 ———1—H1— B )0~ ---vemem et e e,
5% =3 R
Hi 2Tt " Do .o eeeeoao-.
| 1 ‘ National Lead & Oil Co. of Pennsylvania. ..
355 > ~ Pennsylvania Smelting Co. .. _.oo......._.
§3% herwin-Williams Co. ___. PR S
- Jo ] = ill & Bro. . oo ...
28 ; = -
H tg' o 5
62 o = i
gzij T ?EJ' 'f %
% = ol .
'; - . F-A\ - ol wEagle-Picher Lead Co
= I 1 s Empire Zino Co..__..
Redl] - £ % Grasselli Chemical Co._.___ -
§s§ : T € fro/ $¥ Grubnau Chemical Co. (Inc.) - ...
%) - L A nternational Lead Reﬁning Co. (French ;
“n N o= g ” ) ~ ° ) « m ~ €88) e ---o

Do. (French pro
Mme];al Point Zino Co.l_

' gNNOd ¥3d SAN3ID

i

0 mantfacturing in 1923.




128 MINERAL RESOURCES, 1923—PART I

Zinc oxide and leaded zinc oxide—Continued.

New Jersey Zine Co. (of Pennsylvania)._...._. Palmerton, Pa.
Do. (French process) - - - - o ccomeoaeoaons . I'regmansburg, Pa.
Ohio Zine Cout o v oo Cazion City, Colo.
Ozark Smelting & Mining Co... ... _.___.___ Coffeyville, Kans.
River Smelting & Refining Co. ... .__.__.__ Florence, Colo.
Shasta Zino & Copper Co.* ... __._.... Winthrop, Calif.
Trenton Zine & Chemical Co____ ... ______. Trenton, NCJ.
U.8.Zin6 Com oo oo Pueblo, Colo.
Utah Zinc Co.t oo Murray, Utah.
Western Zine Oxide Co_ ... .. _____. Leadville, Colo.
Lithopone: . .
“hemical & Pigment Co. (Ine.)? ... .__._._ St. Helena, Md.
E. I. du Pont de Nemours & Co-_._____.______ Newark, N. 7.
DO e e Philadelphia, Pa.
Grasselli Chemical Co_ ... .. ______.._. Grasselli, N. J.
Krebs Pigment & Chemical Co-___ ... ____._.._ Newport, Del.
Metals & Chemicals Extraction Corporation.___. Qakland, Calif.
Midland Chemical Co. (Eagle-Picher Lead Co.).. Argo, Iil.
New Jersey Zino Co. (of Pennsylvania)_._______ Palmerton, Pa.
St. Louis Lithopone Coo ... _.Z.._________ Collinsville, I11.
Sherwin-Williams Co- .. ... . ... .._._. Chicago, Il
United Color & Pigment Co___ ... ______._.._ Newark, N. J. *
Zinc salts: -

American Zine & Chemical Co__._.________.__ Langeloth, Pa.
Arkansas Preservative Co-...__._._____
By-Products Steel Corporation

Weirton, W, Va.

Charles Cooper & Co__ . .. _________...__ Newark, N. J. .
Delaware Hard Fibre Co..___.. S ‘#_ Wilmington, Del.
General Chemical Co. - ... .__..._ Chicago, Ill. .
Grasselli Chemical Co. . . ... . __._._. Graasselli, Ind.
~ DOuceccaena- e Grasselli, N. J; -,
DO e e et cicaeeaen Cléveland, Ohio.
Great Western Electro-Chemical Co_......_... Pittsburg, Calif.
Charles Lennig & Co. (Inc.). ... ._.. Philadelphia, Pa.
Merrimac Chemical Co. oo Lo o_ Everett, Mnss.s
Metals & Chemicals Extraction Corporation '. _ . Qakland, Calif.
Monsanto Chemical Works_ . _._.___.. Tast St. Louis, Il
New Jersey Concentrating Co. (Inc.).___.____. Elizabethport, N. J.
New Jersey Zinc Co. (of Pennsylvania)_. . _._.____ Palmerton, Pa.
Pennsylvania Salt Manufacturing Co.__.___._. Wyandotte, Mich.

---» North Little Rock, Ark.

LEAD!
By C. E. SigBeNTHAL and A. 8

SUMMARY .
Statistics of refined lead, 1922 and 1923, in
A g

14 PRODUCTION

Domestlo desilverlzed doad . oo,
oraestic soft load. ...

’ Jomastlo desilverized so(é  LT-1; S

orelgn dostlverized lead. .. oo oo ool

:! Total refined prlmary = lea:
kAntimonlallead. . .. .......
Becondarylead 6. i

CONBUMPTION 0
pparent consumption of primary lead, refinery stocks disregarded. . __.

'a “ Primary lead,”” which is produced directly from ore, is here distin,
hich is obtalned by refining skifnmin S, drosses, and old metals, The
ven on p. 132. In this report tho word “lead*’ used without quallficatio
& For method of calculat{ng consumption ses p. 141.

The output of refined lead in the United Stat
in 1923 was 543,841 tons, valued at $76,138
elling price of pig lead, a gain, as compared wit
qugntityvsand of 48 per cent in value.

PRODUCTION

[
Quantity-and value.—The total refined lead pr
gStates from 1720 to 1923 from domestic ores a
%bu.se bullion and its value are shown in the

Refined lead produced in the United States,

! No manufacturing in 1923, # Subsidiary of the Qliddon Co.

8hort tons
De- . From
Desilver- | siver. Soft Total [ domestio | From
) 1§d R ized lead 3 ptrloduc- orgu and | forelg
cad o - on ¢ RS ores
soft lead bullion
7,176,497 | 326,991 | 2,029, 180 { 10,432, 668 | 8, 545, 383 1,
301,160 [ 20,433 131, 867 462,460 | 411,878 | 13,22
340,307 | 43,500 158, 219 542, 122 512, 7041 7,63
344, 503 | 44, 00Y 161, 461 550, 055 507,026 | 9,58
335,375 | 68, 244 167, 515 571, 134 552,228 ( 6,08
365,908 | &6, 268 188, 50 810, 760 548, 450 | 15,87
382,314 | 47,418 210,463 640, 105 539,905 | 15,33
266, 538 | 87,038 147, 744 482, 220 424,433 | 7,65
273,135 | 68, 668 189, 854 529, 857 476,840 | 8,41
238,320 | 62,747 157, 513 448, 580 308,222 | 7,11
) 249,107 | 74,305 | 209, 250 632, 68 468, 746 | 13, 80
...... 386, 241 | 61,332 190, 749 618, 322 543,841 | 4, 28
10, 639, 634 | 938, 851 | 4, 842, 318 | -18, 420, 853 [13, 920, 785 3,

The Jead content of antlmoiﬁal lead is excluded; see p. 131.
Desllverized soft lead i3 excluded,

3 f! Chapters on lead glving mors than ordinary detail were pﬁbllshnd in
torical table of production) and 1918 (the lead industry in relation to the V
L ) '
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Details for years prior to 1913 are shown in the annual chapte
iThe value for geal_'s prior -to 1917 is based upon the average prig
in New York; beginning with 1917 the value is based on the to
sales of each producing compan{. .

The argentiferous lead ores of the Western States are dosilveriz
to recover the silver and to refine the lead. The nonargentiferous

soft lead ores of the Central and Iastern Statcs do not carry enough
silver on the average to pay for desilverizing or to make that opera
- tion necessary. Ifor certain purposes, howover, a considerablé

quantity of lead ore from southeast Missouri has been desilveriz
each year. : .
" Production by States.—In addition to the domestic lead ores smelt
in ‘this country, small quantities of domestic lead ore have be
exported to smelters in Canada. Ores from Washington yield
1,388 tons of lead at Canadian smelters in 1918 and 3 tons in 19
but no lead ore from the United States was treated in Canada
1920-1923. -

-

Primary lead smelted or refined in the Unitez{ Stales, 1919-1923, bz/"saurces,,,in .aho'(
’ [ LA o

ong ~ -
e
4 .
Bource of ore b 1819 1020 1921 1922
Domestlc ore: v » ,
Als 645 2] 73 324
Art 5, 407 5, 087 3,313 7,218
Cal 2, 2, 260 4 3,018
Col 18, 867 17,762 12,104 17 11,108
Idaho... 89, 001 117,101 | -09,707 01,487
Illinols = 977 . 948 271 7
: Kansasse._. 7,951 ° 8, 421 10, 939 10, 800
. Kentucky 8 114 41
. 1 150, 341 171,800 | 151, 0 202, 245
Montans . 17,513 13, 231 11, 56 14, 564
Nevada .. 5, 058 , 660 3, 563 4,204
Now Hamps ) R A
New Mexlco 1,418 1,123 384 1,230
Oklshoma . 40,084 | 68,404 | 46,002 | 67,430
[ €247 AR UPUPPNURPUUPIN PPN (NPT SO 537
South Dakota. 18 27 2.
n0eS808 * 2,371 2,706 {...ooo_... 751
Texuns..... 1 ]
Utah_____.. 65, 102 64, 000 61,872 63,130
Wasbington 1,000 2, 400 5 8
3,076 3,841 1,079 1,323
Undistribute 1 1 575
4,887 4,366 713 1,284

Zino residuss

427,825 | 494,347 | 395,287 | 481,689

Foreign ore.
v A

frlea . . e 644 ) 55 & J O RS I
“ 3u.st|;tlﬂla. sgD 450 ..o ol
.- Canada... 1,895 1,188 877 3,601
0. Central A 22 A 14
: exico... 2, 261 2,729 1,012 7,200
South Amerl 2,837 2,747 2,235 2,458
Other forelgn . . 238 109 2
Foreign base bullion:
. JCanadas. 587 1,019 1, 500
" Mexico . 49, 564 42,421 41,648 47,118
South Amerlea. ... .. .iiiiiiiooiicaniins : -2 1 (RS R
67,787 62, 808 50, 367 63, 918
Grandtotal ..o oo 486,612 | B47,155 | 445,664 | 645, 606

« The lesd!?roduoed by these Btates Is nonargentiferous or soft lead.
* Revised figures,

Softlead.—The lead ores of the Mississippi Valley are almost free
from silver, and the lead produced from them is known as “soft lead,

boutput of the lead pigment basic lead sul]
dérived from these ores. e bead
{Che :lead ores from -the southeastern Miss

é’-‘more silver (slightly over an ounce to the

Bfthan those from other regions of ‘the*M

wise small quantities of other metals so tk
ugg.soft,-is resistant to acids and is much
dicRambers. ‘It is known to the trade as
' ad produced in the United States Srom domealic[ or.<

’ N . = P e
. Bolt pig lead Boft
. lead r
Year - : | cover

Uundesil- [ Desll-
= | Verlzed | verlzea [ Total .| men

M7, 744 | 67,938 216,682 v11,1
180,854 | 66,668 | 258,522 | 15,2
157,613 | 82,747 210,200 | % 9,0
200,250 | 74,305 [ 283,855 | 13,8
100,740 | 61,333 | 252,081 13,8

L = .
RPircludes domestic refined lead, d tio Jead in antimonial lead, an
PR l_&_ad figures. - .

3 h
i The zinc ores from Western States that a.
y,contain sormde lead which goes into the
'not strictly accurate to speak of the lead’
tiely soft lead. """~ A
'addition to the. domestic lead so recove
also ‘recovered in pigments. Prior to 191
'distinguished from that of domestic origin.
f6reign lead recovered in zinc pigments w
20, 808 tons; and in 1921, 169 tons. 'No'fo
higments in 1922 or 1923. _ -

\ntimonial lead.—The production of 'b};.-lf‘r
6 argentiferous lead ores derived from all s
1l‘lead refineries operating in this counfry, i
1871-1914 in Mineral Resources, 1914, 'and for
éé;gurées,lQZO. )- - .- . n D

d;-" ‘By-product antimonial lead produced in I'tha‘Um‘ﬁt
(o ; ST ST LA,

Penil ma

| Antimenig
Total . NE
lead | Per-
"refined ‘| gel . <
1 ofby- |- .
rom | o odyct] , From ) From |-
u]ﬂﬁe " |"anti- | domeatio| forelgn
b ry ":'. monial}f ore - ore .’ .
(shor lead | (short | (short | B8hort
tons) tons) tons) tons
.| 268, 5.2] 9,674 4, 200 3,874 | $1,513,9
273, 138 4.6 0,604 2,031 13,835 1,008,2
238, 3. 13 7,881 2,183 10, 870, 0
249, 107 3.3 7,008 1,007 8,078 844, 0
360, 241 3.9 11,635 2,858 14,100 1,080, 3
.......... IE) AR AR MU N
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" Lead pigments.—Leaded zinc oxide, zinc-lead oxide, sublimed white SEREF B 182 | NGB 1% Lg% Lo
lead, and sublimed blue lead are made directly from ore. Each off B AR g T T
these pigments is discussed and tho output given clsewhere in this} : :
volume in-the chapter on lead and zinc pigments and salts. Thef ’g RESERTEE 188 | CHE 18 88
lead content of Fi ents smelted directly from ore is given in thi R Y g S
fourth:column o 5‘;: first table on page 131. The pigments man PR N T T i
factured. from pig lead (white lead, red lead, orange mineral, andi ' BRe3g WEge@Ax g m
litharge) are also discussed and the output given in the chapter ong F' W orEse ¥
lead and zinc %ﬁments. : s =" % g = p P
Secondary lead.—Secondary lead is obtained mainly from skimd 8 ’53 Vi .g:- ;,5 —‘5-%3 MERLE
mings, drosses, old metal, and alloys, such as babbitt, solder, and; 5 Hgrid | gne i SE
type metal. The recovery of lead by refining these materials con! ) SREs 198 i 38R gl i
stitutes an integral part of the lead industry. ; ‘3 '&f- ig ;3 2 gaﬁ-'i g |
N - TR s
Secondary lead recovered in the United States, 1919-1923, in short tons $3253 I8 ':EE l§§§8§ g
¢ oS piged g
L. Total re- —— : L
Year Piglead Iﬁ?fy‘s‘? co‘;:gzd Value 5 5%5.’%3 i%ﬁ%ﬁ E.E:?}ﬁg "g% 35"5
. X = = 2887 gE== A
&5 v '
R ot < | S3R35 (25228 | 83555 | g2 {=nw
1 %isc| svaso| 19500 ¢ FedigT T oged T
. 96,430 | 98,000 | 104, 460 : P
' , P — : 2 g8SL8 183 2% | RAY"R | BRUU7E
Mine groduction.—'l‘he preceding tables. give the quantity of lead, r gy (RO ° PN
recovered by smelting and refining operations either as metallic lea . | s5e88 838 = i iggg g | ignivie
or in the alloy antimonial lead, or aslead in pigments. The origin -3 e e i 5. ;ﬁ:g B
the lead is much more accurately shown by the reports of-mine h c = = :
because smelters necessarily treat mixtures.of oreg, sometimes long: o | 23233 i3g%En iiggg iR iigvicin
after they have been received, so that the actual output of metalli ) & NS lg o L igde 1 e iy
-lead may not correspond at all closely to the product of the mines for, = -
the same Yeay. . U o | RS2 IBR93T | IBER S iSR2 T W
The following table gives the mine output of lead from 1907 :to% Bl e gigT e g W o
1923, inclusive. As more fully discussed in the next section, theil - : Ce = - ,
_ statistics of mine production, which for years prior to 1921 have; T | 93883133%8 ;) RBB B im 8 °
. heretofore been expressed as lead content ofs:)re mined, have now beel LB g S ige e
: reduced to recoverable lead by deducting an assumed loss in smelting; et =
and refining, thus making the figures comparable to the statistics o%v o | BRSEE [UBNET  FEZ BT E
mine production of zinc, which have always been stated as recoverable? = alial: B¢ N 1 b A S R U R
zinc. In these calculations the loss in smelting and refining h neon eaa<s e 1%
been taken as 2 per cent in smelting at plants with baghouses the soft’ g | TSTREBRTRT K35 3118118
nonargeglplferousl! lead (g‘es of the Mississippi Valley, and about - g T
er cent 1n smelting and refining the argentiferous Iead ores of the een o omn i e
%estern States. That these assEmed facgt’ors are close to the truthl; g §§—§§_ 52‘?’8?; ““’Ei EREC N
shown by the small discrepancy between the mine and smelter outpu S E g PHIRTT m
totals as disclosed in ‘the table of comparison on page 136. ‘ . | iS9%3 igoRImiiBRR 2 g S
B | et mgid e igae s
: SRR EEVERRERE
| g g iigtiad
2 H H i 188 1% ! :ﬁc :
I _g:,dhnaﬁagi,ﬁ |
[7] i o0 k= 1
4 il
2 SERES222 2285088
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' ' SMELTER PRODUCTION.OF L
COMPARISON OF NEW YEAR ESTIMATES AND MINE AND . : . A
SMELTER TOTALS OF LEAD PRODUCTION ; The error in the New Year estimates of the ]
' ' lead by smelters and refineries ranges from a ve
5,000 tons but has never exceeded 3 per cent.
ates are based on production for 10 or 11 mon
by each company of its output for the remainde
ng business conditions during the final months

or the pmall errors in the estimates.

The Geological Survey published annually from 1907 to 1920 th
statistics of lead output by mines, but owing to lack of knowledge o
the average smelting loss for the whole country, the total was, i

eneral, given as lead content of ore mined, not as recoverable lead
gimila.riy the New Year estimate of mine production of lead was
expressed as lead content, and these figures were compared with eac]
other and with the figures of smelter production of lead. Beginnin

i Smelter. production of refined lead, of domestic and fore
with 1921, the lead output of the mines has been expressed as recov .

erable lead by estimating as closely as possible the losses in smeltin, 4 ° Ne;i';m
and refining. If a considerable term of years is taken to eliminate; Yeur . ’ ostimate
the effects of lag in smelting by reason of which ore accumulates in7§ N ‘ ey

the smelter bins or the effects of depression in mining on account of

which the ore stocks are depleted by being smelted faster than they::
are renewed by mining, the mine output may be compared with th
smelter output and serve as a check on the estimated smelter lossesy
- and on the accuracy of the statistics generally. “A similar compariso
of recoverable and recovered zifi¢ 13 made in’the chapter on zinc i
Mineral Resources for 1923, to which the reader is referred for fulle
explanation, * ' E

MINE PBODUOEION OF LEAD .

In view of the generalized character of the New Year estimates o
mine production of lead for years preceding: 1921, it is not advisable]
to try-to reduce them to the basis of “rpcoverable’” lead. In th =
following table, therefore, the figures, for those years are givea 1 No ditimate mado.
terms of lead content. To make the comparison essier the fina
figures for those years are also expressed as leall content, but in th
other table of mine production in this chapter (p. 133) allowance hs
}>ee51 made for smelting losses and the result expressed as recoverabl
ead.

The New Year estimates of mine production have generally bee
too low, the error ranging from a smaﬁ fraction of 1 per cont to nearl
8 per cent. The discrepancy arises largely in the Joplin' district
where it is impossible to obtain weekly reports of sales of lead con-%
centrates as accurate as those of zinc concentrates.

L -. RN
| ./ COMPARISON OF MINE AND SMELT
X R . FE . Lo el e
addition to the domestic -lead recoverad a
ilverized lead from argentiferous ores, as soft
: [q.}ley ores, as lead in antimonial lead, and.in.p:
&d 1s recovered at foreign smelters from lead o
Blnited States. The Bureau of Foreign:and ..
¥does not enumerate se umbe}erv the exports of le
lhe later years of the World War they have nat
7, however, Cangdian smelters recovered 4,
nited States ores. ., The.lead salts and :many.
anufactured in-the United States are made.r
brm of manufactured lead, and therefore the,l
re as recovered lead. The following table .l

Lead content of ore mined in the United Stales, 1911-1923

New Error {n estimate

Final ki . ry . .
Yoar wiear | fgures (— ' |'c'l, recovered .in all forms against the:estimate
(short (f:n‘;')t 8hort , b
T

.ore mined, for 17;years
qi.lable._ Lot

Bya. . i T N T
(it N N : i
f (”“97_85“—27-—,—-1&-; e Lo g

tons) tons e whole pe_riod fo;

:;;, 160 | —18, 180 .
1305 | -3, 636
400, 188 | —39, 76 . o1 !

*)
501, 841 | +4-38, 350
—876

Doy s Vo . B . i R RN VRN

Co Yo

* New Year estimate not made. ¢ Recoverable lead,
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Domestic primary lead bglance sheet, 1907~1923, in short tors r LBAD SMELTE.RS. ‘A.ND REFINERIES"

Recovered lead (smelter production) The following smelters and. refineries were in operation i
Recover- ' ,
able lead Roflned . UNITBED BTATES
Year (m&g;r Josiiver. | Boft lead. Leadin | 100q et ifornia:
Hiorops | tiferons & monial Inple, ",;’o':}:;‘ Total i Selby—Selby plant, American Smelting & Refining Co. Refine
lead oro ¢ olorado:
- Durango—Durgngo plant, American.Smelting & Refining Co. '
364,718 %, ;g; }?ﬁ' gg? g, S‘}} g’ 574 3065, 506 hi;_eadv&le——A‘rkansaa Valley plant, American Smelting &gReﬁpu
) ) , 1377 : . .
e éég 23, 149 }33’ ggg g. ggg 7,292 %ﬁ?’ %Z ; Kellogg—Bunker Hill & Sullivan smelter. Refinery also..
, , , , 60: 301! 543 ois: . . L
13‘2‘:‘1‘% 221’,13(') }‘7’{353 -‘7’:3% 131233 ..::‘,’Z,' ;g; : CBhicago-—Goldsn{,i’}h Bros.’ Smgltinﬁ & Refining Co?
S| i o0 10L300 1+ 412463 10,8 435,474 * Chicago—Great Western Smrelting ¢ Refining Co.?
a8 | aorees| Dyid| iR 1hoM 4537, 690 Chicago—Illinoig Smelting & Refining Co.?
601,302 | 316,460 | 235,750 | 414,600 | 13,262 ik " Chicago—U. 8. Reduction Co.? - .
gozg::g; ggg,g;s‘; ;;;g} 413,035 g,ggg 4578, 026 Collinsville—St. Louis Smelting & Refining Works of Nation
, A . 503, Refinery also. o :
oot | mar| sl seay|eima 4443, 004 B FedoralFederal Lead Co.t ,
Gras| il mm| suel vl “uses Rigai: - . ;
547319 g 25, 553 g.%g , }g.g?g - ggg.;:g ), 815 g East Chlca&o—glnternatlonﬁl IIi[.md }%iaﬁnmg C}({.‘ Reﬁnexiy ong
- " : 4 g Qrasselli—U. S. 8. Lead Refinery (Inc.). efinery only. B
8,010,450 | 4,004,062 | 3,467,120 |7 102,818 | 136,640 7,917,958 _lytic process. R
. i nsas: . !
« Includes desilvered soft Jead. (. ) : ) Galena«-(i}aleun plant, Eagle-Picher Lead Co.
\ ’

# Prior to 1919 includes small quaotities recovered from foreign ore, ' dlssouri:
v ; gm&ng gi-x: ganudlan ameltors (rom ores exporl.ed‘rom the United Statea. ) - Granby-— Am@ricn.n Zine, Lead & Smelting Co.
’ - Herculaneum—St. Joseph Lead Co. .~

Joplin—-—gagle-}’icher Leng Co.

tana: . S
k? . East Helena—East Helena plant, American Smelt'mg & Reﬁlmn

aska: Lo
- Omaha—Omaha plant, American Smelting & Refining Co. R

-

It is not to be expected, of course, that all ‘the.recover 3
mined during any year will be recovered ot smelters anda}t:ilgnlxeh
plants that same year. There is always more or less lag; in somy ' i3
years more ofo wi be loft in the bins at the epd of the year thanWll:.  Bette electrolytic process. . |

: &hd ersey: : ; o
exg egsv_v_atsh it, the beginning of the year, and this will show as a mijn; B Irvin yon——Irving‘bon Smelting & Refining Co.? Coe i
18, more ore was mined than was smelted; in other yes New%—Balbach Smelting & Refining Co. :
the demand for the metal may exceed the rate of ore producti . Perth Amboy—Perth Amboy plant, American Smelting & Refis
resulting in depletion of ore stocks and giving a smelter excess—th homa: i | -
18, more ore was smelted than was mined. gBut, for a long seriés'% ennSt'l\Ir‘:r‘xlifr_ontmo smmelter, Eagle-Bicher Lead Co.
years these factors should balance. The table shows annual smel Carnegio—Penneylvania Smelting Co. * Refinery also.
ggngtglte tixcﬁsqesil :ax}gzﬁg {’I\'foml (%OVS\E} than 400 tons in 1921 to 50
e height of the Wor ar. '

The recoverable lead in the ore mined during the 17-year peri
shown by the table, amounted to 8,019,450 slﬁ)rt tons‘? andptheotfl(';‘
lead recovered in all forms, including that recovered in Canada, fr
United States ores, was 7,917,958 tons, constituting a mine excess L8
102,;4192 tons, t:qupi to 1.3 per.ﬁegt o}l; the total recovered lead. '3 " tsh Columbi

n apparent mine excess will be shown if the smelting and refinii . Trail—Consolidated Mini Smelting Co. of Canada (Ltd
}ioss :s ?nde}l;esmmated,for such a low estimate will give an exaggerats T'r:l;o. C%net%{a qe?ecgroll\gticnxg'otesf . o8 ©o- of * €

gure for the recoverable lead output of the mines. But a real min tario: iy
excess results when the working stocks of ore are increased on accoun " Galetta—Estate of Jas. Robertson.
of 1irzcrease in stlﬁe or numbbe}' lof fln‘xelters, and similarly when there. ig}3 ‘
an increase in the amount of lead ‘“‘in process’’ at the plan Y wascali :
has come about by the increased output}) of the smelters irx)x reézﬁ:;f;rs ""“ﬁ;’i‘iﬁ?ﬁffan
Only a very considerable total mine excess at the end of 1917 coul g ohihuahua: '
have withstood the drain of over.50,000 tons depletion of ore stocks} Chihuahua—American Smelting & Refining Co.
2}n;:32t3hat; year and still have left more than 100,000 tons at the en |

‘exas: :
hEl Paso—Kansas City Consolidated Smelting & R.aﬁni‘ng Co3
Midvale—United States Smelting, Refining & Mining Co.

- Murray—Murray plant, American Smelting & Refining Co.

International—International Smelting Co.4

CANADA

MEXICO

tes—American Smelting & Refining Co. l

Smelters of secondary materials but treating some Jead ores.
8ubsidiery of American Smeltlnzh:: Refining Co. .
Subsidiary of Anaconda Copguer fning Co. .

8ubsldiary of United States Bmelting, Refining & Mlining Co o
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Coahuila: :
Saltillo—Mazapil Copper .Co. (Ltd.).
Torreon—Compafifa metalirgica de Torreén.*
Durango:
Asarco (Velardefia)—American Smelting & Refining Co.
Guerrero:
Campo Morado—Reforma Mining & Milling Co.
Nuevo Leon:
Cerralvo—Compafifa minera de Pefioles (S. A.).”
‘Monterrey—American Metal Co. (Ltd.). Refinery also.
Monterrey—American Smelting & Refining Co.
San Luis Potosi:
Matehuala—American Smelting & Refining Co. (National Metallurgi

World's production of lead, 1913, 1 918~

) Country 1 1013 1918 1918 1

. g |
8 ¢ )cu
9, 938 12, 889 1
o B
0 (= |
4,781 | 6,505
169,709 | 125,721 | 17
2,24 827 |
18,533 tlsggg 4
500 | '
so§Z 703 | 291,983 | 44
(s 5,921
1, 150, 000 | 1, 140, 000 859,000 | 93

San I:luia Potosi—Compafifa metalirgica mexicana.
TRADE CONDITIONS
WORLD'S SMELTER PRODUCTION

In the following table, prepared by W. I. Whitesido, of the Unit
States Geological Survey, the figures in black-faced type are takenl
from the official statistics,of the countries named; those in ordinary
type are taken from the yearbook for 1923 of the American Burealy
of Metal Statistics, an_asgociation of the copper producers, the lead
producers, and the principal zinc producers of this country. Th
official statistics will be subgbtituted when they are available. "

There is always a possthility &f duplication in figures showing§
world’a production, for some “countries send ‘“work lead” or basg]
bullion to other countries for rofining: Furthermore, secondary andj
antimonial lead are often included in the figures showing the foreigd]

. production, so that to put the United States on an equal footing in the
statistics it would be necessary to mclude in its production the domes<
tic output of secondary lead and antimonial lead. The figures for
the United States represent refined lead that was smelted in this coud:
try, whatever the source of the ore. :

Germany,
éoond 8ix m};ntha; for firat six months so&_Germnny. -

uded under Russia.

IMPORTS AND EXPO!

‘he following tables were compiled from
oreign and Domestic. Commerce by J.”
afes. Cgeolqgicql Survey.” R

;
. A

d yemaining in\warehouse in the United States
e pounds

[Stated in the form in which the material was en

1919 2920

SO 20, 643,811 |- bg,,gﬁ,ggg
bullion. .| 61,408,873 | @9,
ig, bars, and oldLIIIIIIIIIIIIIINIT "468, 154 | 2,644, 576

World's production of lead, 1913, 1918-1923 Lead imported for- consumplion in the Uni

{In metrio tons, by countrles whoro smelted, but not necossarlly refined. Figures in black-faced type <. . ' f
are officlui] Lead in ore » Base bullion Plgs, bars, and 9‘<'1
Country 1913 1918 1019 1920 1921 1022 1923 Pounds | Value | Pounds | Vslue | Pounds | Value
Australla_ ... _________ ... 110, 444 163, 378 83, 408 5,474 51, 452 108, 126 4, 108, 823181906, 363}31, 706, 603181, 130, 037(10, 174, 115] $415, (
Austrls. - e 22,312 4,743 L84 3,913 3,347 3,360 h 700, 490| 908, 610]66, 816, 820| 3, 340, 600(08, 001, 950 3, 887, |
Belgium. . 83, 590 20, 630 4,228 16, 040 28,750 43, 580 E . 842, 807] 327, 046/56, 819, 980} 1, 668, 410161, 000, 094| 1,972, "
Canada.. 17,202 17,008 16, 143 13, 133 28,274 40,708 922, ,649,861| 812, 603l55, 850, 422{ 1,818, 142148, 563, 110} ¥ 335, ¢
Chosen._. B S 204 653 888 ° 8 22,420,046(1,100,414[11, 124, 151} 628, 201}442,025,265/42, 810,
Czechoslo R {» (2) [Q)] 2,008 a 0 . -
France.....e... - 28, 817 12,778 10,928 [ 15,060 15,438 13,944 4 g -
QGermany: +# Includes also lead in matte bexlnnlnf Bept. 22, 1922,
Upper Silesla. .. 41,300 23,960 18, 380 18, 008 13, 743 *6, 188 * Includes also imports of anti ial lead, antl jal scrap lea
_ Other Germany. - 1486, 667 40,617 39, 006 82, 495 70, 487 57, 500 . Bopt. 22, 1022, .
Great Britaln........ .- Ig. 420 11,083 lg, 441 ];, 136 2,474 5,036 ) :
%un“;,‘,: o -t 1 4 4093 841 o1 N <f$ 408 Type metal imported for consumplion in the U
ndla (B 5,951 19, 380 19,390 24, 203 84,258 39, 843
Yo-. v 21,874 18, 332 186, 530 185, 947 12, 494 10,710 LS ‘
8pan. . 3.1 10, 684 5, 171 4,167 3,138 3,239 ype me
Mexfeo. oot 87,488 83, 706 76, 384 82, 480 58, 586 114, 235
Pounds -
« Data not available. ' - -
$ Included under Austria. R . . \ - .18, 304, 803 |+ ¥
« First six months; for second six months sce Poland, ) o R - G 3 i 29, 887, 358" | o
¢ 8eo Poland. E 88:97]:351 K
¢ Bubsidlary of Oom?nﬂla minera do Pefioles (8. A.). 43,305,120 |
1 Bubsidiary of Amerlcan Metal Co. (Ltd.). S :

Flgures not available.
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General tmports of lead into the United Stales, 1919-1923, by classes, in poud

stic and foreign pig lead exporl

LEAD

ed from the Uni

nalions :
[ heses are not duplloate
5 Plgs, bars, {Figures {n parentheses <
Year Lead ia ore Iﬂi‘aﬁ?‘)ﬁue shoets, : —
aad old Dot
10,673,866 | 112,024,518 | 10,214,753 N Destlnation
20,488,810 [ 00,103,603 | 71,437, 108 Bhort tons
14,234,030 | 71,733,838 | 62, 602 634
24, 474, 481 124, 074, 465 7,101, 623 Y
68,883,860 | 101,406,405 | 42, 198, 848 1022 .
"""""""""""" (ggg;
General imports of lead into the United Stales, in ore, base bullion, ind refined, (3?‘
1923, by sources, in pounds ' 331;
. % a9
S| other | ..t EYTYC - 1
Year Capada Mexico Asn‘:)::l'::a Europe cogtﬁ'zi{es 0’(;31
(3t
10,301,115 | 125, 541,614 5,504, 418 89, 840 286, 142 ‘18
8,100,234 | 131,815,278 ( 7,085,360 | 38,766,504 [ 11,163, 180 1,120
8,127,158 | 1D6; 400, 238 2,381,385 | 30,224, 701 1, 430, 040 . sos
8,663,236 | 141,216,136"| 3,803,478 | 1,454,384 513, 336 , 650, § 456
11,399,671 | 243,362,788 5,300,161 { 11,004,838 620,635 | 270, 578, 10NN D racll. - - oo oo oo oo ) T i
——— n A RAIDA .- -oso o nnaessn st 7
The high grice of lead shortly before and during the World Way . 5,828
made it proiitable to export domestic lead: - Beginning in March} 103 12t
1914, the exports soon reacheg "large quantities, but t ey decline > an
ra.puily after the war. - : < L P PLlI pDine I81andge . o oo oe e onccennnneeneanenas] i
P ; pou RPN 1
Refined lead, made from domestic orgs, exported from thé United States, 191 4—-19% ______ 690
g e U e
Year | Bhort tons | “Valup Year 8hort tons ¢ 135}
- g
88,722 | $4,501,674 (| 1090 .. .. ._______ ... 10,510 | $1, 471, 250 NN X100 .. . . - . - - 743
88,300 [ 7,028,818 || 1920 , 730 384
100, 500 | 13, 494, 065 1,624 2257‘
53,683 | 0,560, 598 5,823 34
41,831 5,880,381 1,990 ]
. . . 1,509
The lead of foreign origin which has been smelted, refined, or m . '
ufactured in this country and then shipped abroad is shown below. ; et than 1 ton. Lo
. . . N
Foreign lead exported from the United States, 1919-1923 o CQNSUM?T,IO :

pparent consumptio

n of refined primary lead in th

Ezxported from warehouse . . disregarded, in short tons, 19
Y Pigs, bars, aad . 1019
ear B bers, eadald 1 ) other | XY
manu- T
Pounds Value fectures i
a2,
{ pigs, bars, an g 107

81,961,308 | 4,536, 273 $44 D eonr o Dot 52,220 | !
34, 725, 501 2,570,535 | 35,146 g

50, 083' ggg § 284, 507 613 ) 487,700
84, 700, , 177, 380 146 itk . =5
1,471,328 5195258 | (% e rts of forelgn lead— worsl
! . From warellouse. ....cceveoieannoeansnanon - d !

) In manufactures, with benefit of drawback ... s

* 8lnce July 1, 1015, the Bureau of Foreign and Domestlo Commerce has classed all foreign lead smelted § { Exports of domestic Yend -.] 10,810

or refined in thls country and elg)orlod as ‘‘domestlo exports of g:as bars, etc., produced {rom forelgn ore. 8took in bonded warehouse Dec. 31, B4
The above figures include also the exports of forelgn lead imported {n the form of pigs and bogs, ” P
"5 Not separately classified {n 1923, : 83, 658 »
‘ N YRR
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OUSTOMS DUTIES ON LEAD

In the chapter-on lead in Mineral Resources for 1922 there was
tabular comparison of the duties on lead in ore and as metal impoggd
in the tafiff acts of 1909, 1913, and 1922, The tariff act of 1922
tains the following paregraphs relating to lead ore and lead in n
tallic forms: K

Par. 392. Lead-bearing ores and mattes of all kinds, 114 cents ger pound
" the lead contalned therein: Provided, That such duty shall not be applied $Hi8
thelead contained in copper mattes unless actually recovered: Provided Surth 4
That on: all importations of lead-bearing ores and mattes of all kinds tH@)
duties shall be estimated at the port of entry and a bond given in doubld
the amount of such estimated duties for the transportation of the ores or ma
by common carriers bonded for the transportation of appraised or unappr
merchandise to properly equipped sampling or smelting establishments, whet
desi%nated‘aa bonded warehouses or otherwise.. On the arrival of the ores
mattes at such establishments th&y shall be sampled according to commei
methods under the supervision of Government officers, who shall be stationed f
such establishments and who shall submit the samples thus obtained to a Govery
ment assayer, designated by the Secretary of the Treasury, who shall mak
prcaper agsay of the sample and report the result to the proper customs officers
and the import entries shall be litiqldated thereon. And the Secretary of!thg]
Treasury is authorized to make dll hecessary regulations to onforce the Proy
ions of this paragraph. . R wl
Par. 393. Lead %ullion or base bullion, lead in pigs and bars, lead dros
-, reclaimed lead, scrap lead, antimonial lead, antimonial scrap lead, type metal
Babbitt metal, solder, all alloys or comhinations of lead not specially provid
for, 2% cents per pound on the lead cpntained therein; lead in sheets, pipe, sh
glazier's lead, and lead wire, 234 cent{,per pound. - T
! " . .. - ’
Lo . PRICES AND VALUE A he
" Lead was quoted for immediate delivery in New“York ut the be:
inning of 1923 at 7.23 cents a pound. The price rose to 8.6 cents in
March, dropped to 6 cents by the middle of July, and after a sha;
recovery ‘to 6.65 cents in August remained neariy stationary un
December, when a sharp rise brought it to 8.12 cents at the end of ith:
year. ) S ,
‘The average quoted price of lead for prompt delivery at New Yor
for the year was 7.4 cents a pound, as compared with an average
quoted price of 6.7 cents in 1922. The average selling price, figured
on the total sales during the year, was 7 cents, as compared with

5.5 cents in 1922. The average selling price.is used in calculatingd

the value of lead produced from domestic ores in the United States.

poun
Jan, 9___.___..... 7.40(May 9. _.__._._._. 7. 25| July 27
Jan. 10 __.______ 7.50  June 2y ___.___.___ 7.00| Aug. 27
Jan. 22 _.______._ 7.75 | July 2. _____ 6. 65 | Sept. 13
Jan.23_ ... __.__ 800 July3_ . ________. 6. 50 | Oct. 25
Feb.23_ .. _...... 810 | July 6oL 6. 36| Nov
Mar. 1. __..___._ 816 July 6. ___._______ 6. 25 Dec
Mar. 2 _______... 825 July 9 __._______. 6. 10| Dec
Apr.19._ .. __ ... 8.00|July 10._______.__ 6. 00 | Dec.
Alu)r. 28, . - 7.76|July 23_ . ____._ 6. 25 | Dec.
May 3. .. 7. 60

ew York price through the first half of the year,

, '.."’i.The;London-g\II'ice of lead ranged from about 2 to about 3 cents

lower than the ]
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but in July the decline in price at New York left scarcely more than!
a cent difference in the price in the two markets. In November and}
early December the rise in lead at London brought the two markets§
within less than a cent of each other, but by the end of the year thd}
_spread was equal again to more than the tariff differential, 214 centa)
a pound. These facts are shown in a striking way by the graphs ing
Figure 5, which teke into account the 1luctuations in exchange and]
show that the London market was more responsive to trade condid}
tions than the New York market. .

As stated on page 129, the value of the refined lead produced in th
United States from domestic ores in 1923 was $76,138,000 at thd}
average price of refined lead, as compared with $51,562,000 at th '
average price in 1922, a gain of 48 per cent. ' N

By Herena M. Mex
INTRODUCTION

e year 1923 marked an interesting per
%anese industry, affording the first che
what domestic operators would produce
PAlthough the tariff became effective Septer
: 2(; sufficient time before the end of that ye
Bhot a large increase in production would'
pments in 1922 were slightly lower than
pments of ore containing 35 per cent o
based to more than two and one-third tim
iderably less-than tariff advocates’ho
qunted to qnly a little over 4 per cent of tk
the production of ferromanganese in 19!
slightly less than in 1923. Sixty-two’
h-grade ore shipped in 1923 was chemi
ont., and a large part of the remainder wa:
arromanganese. h
he imports of manganese ore in 1923’
8, when domestic production was nearl;
923. The domestic goduction plus impos
s) was less than three-fifths of product
97,000 gross tons). As nearly 95 per cen
‘industries in the United States is consu
omanganese and spiegeleisen for steel
assumption from the foregoing comparison
ly less steel was produced in 1923 than in
owever, there was an increase in steel pr
oss tons in 1918 to'44,943,696 gross tons
ply in 1917 (45,060,607 tons). The large
possible, in spite of the low total of
ports of manganese, mainly because large
re were imported and stocked at the furna
922, and because in both 1922 and 1923 1
imported than in any other year since 1913
+In 1923 an average of about $28 a.ton ¥
nanganese ore, compared with about' §:
-rease is apparently due to the fact that.
large part contained only from 35 to 4
vhereas in 1922 little of this grade was §
taining 50 per cent or more. R
o owe DT e ' PRI RS B
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RARE METALS
Nickel, nickel ozide, and matte exporied from the United States, 1917-19

the ore is thought to have been used for expe

st of it in ferro-tantalum-columbium; without

o;metals. a

0-imports of tantalum ores were recorded in 1

he Bureau of Foreign and Domestic Commerc
ds of “tantalum steel-hardening ores,” value

orted for consumption in 1923,

American ores are not sufficiently free from co

Rhem suitable for the manufacture of tantalu

ocesses. . :

During thg year the Fansteel Products Co., o
}ilaced on the market a charger for storage |

tantalum s used as an electronic valve. .
{1

_ TITANIUM
P Pounds | Valuo | Pounds During 1923 the American Rutile Co. (ownec
etal Corporation, 120 Broadway, New Yo

Year Pounds Value Year Pounds

.| 21,002,820 | 88,036,620
17,469, 500 6, 927, 041
3,810,656 | 1,607, 544
1, 215, 232 574, B45

426, 851
9,317,520
11, 200

 Nickel oxide and matte only. Separate figures for nickel not avallable. See following table.

Beginning with 1922, additional classes of nickel exports wé\ &
shown. The complete exports for 1922 and 1923 are given in the fo
lowing table: ;

- Nickel exported from the United States in .i922 and 1923, by classes

122 1923
Class -

$1,013,000 | 11,200 fuarry at Roselahd, Nelson County, Va., a part
i 192;3?} 863:;:8 foroduced 270 short tons of rutile concentrates c
179, 0 488, 088

per cent of titanium dioxide and as a by-prog
flmenite cdncentrates carrying about 52 per cent of
glhe production of rutile and ilmenite from' this
) lagf ﬁvp years has been as follows: - g

121,765 |* 481,178

A

TANTALUM

Tantalum and its close assotiate, columbiym, are yet among the e:
perimental metals—those which possess attractive properties buig
which have not been shown to have extensive uses that some ether and}
cheaper metal or alloy will not serve as well or betfer. With thég
numberless new uses for the elements and their alloys and compoundgj
that constant experimentation is developing, it seems probable tha{®
for these metals also places will be found that they will fill better§
than any others. o

"To obtain these metals in a pure state, or a state of purity coma
parable to that of the iron, aluminum, or copper of ordinary comgg
mercs, is very difficult and tedious, though not impracticable, as it-
with vanadium. However, like vanadium, they can be made” intg}
ferroalloys with comparative case. Several patents for their use iff}
steel have been talen out, but the steels have been made only ‘inf
experimental lots. So far as is known, the steels made have ¥During the year 5,804 tons of.ilmenite carrying pro
contained both tantalum and columbium, and it is therefore ng fcent of titanium dioxide was shipped to Niagara F
known what the effect of either metal alone would be. i fthe manufacture of both'titanium pigment by t]

The only known output of ores of these metals made in the United] pinent Co. (Inc.) and ferrotitanium by the Titanit
States for several years has been that shipped by Dr. A. T. RodsX taffiliated company. This is an increase of 1,223t
Rapid City, S. Dak., who states that the production of columbite i fments in 1922. The company also shipped 153 ton
1928 was 1,350 pounds,® valued at $540, and in 1922 was 600 poundsJihe vear. . : N
valued at $240. In 1921 Doctor Roos shipped 3,400 pounds of colum: ®: 'The use of titanium pigment is growing. 'The.
bite guaranteed to contain 70 per cent of the combined tantalum a. not used alone but is precipitated with barium o
columbium oxides. The material was valued at about $1,150. T gboth, so that titanium dioxide forms only about:¢
columbite came from pegmatite dikes near Keystone and Hill C baass. Even this is not used alone for most work, ]
in the southern part of the Black Hills, Previous shipments by Doc# ¢ ohall.” It is therefore mixed with zinc oxide ‘a.
tor Roos have been as follows: 1920, 4,000 pounds, valued at $1,4503 fform an excellent pigment. In'the manufacture-
1919, 300 pounds, valued at $90; 1918, 4,500 pounds, valued at $2,2508 8is of course advantageous'to start with as pureai

* Flgures are published with the express perurssion of Doctor Roos. lble’ because the iron and other lmpumtles must

N

le and ilmenite produced by American Rutile Co., 191

Buckman & Pritchard- (Inc.), a subsidiary ofit
iment Co. (Inc.), with works at Niagara Falls,:]
beach sands 4 miles south of Pablo Beach, Fla.,-
s been concentrated between high and low. tide-
o contains considerable zircon, a little rutile, anc
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iron is'the most troublespme of the impurities, because it wal
chemical reagents and has a high coloring power. 4
The price of concentrated rutile ranges from 10 to 25 cents
pound, depending on quality, quantity, fineness of grinding,':
other factors. The price of 1lmenite ranges from $15 to $25 a sh

n. ’ ’ 1P

tOThe' imports of “titanium-potassium oxalate and all compoundy
and ‘mixtures containing titanium in 1923 amounted 'to 39,
pounds, valued at $6,423. In 1922, after September 22, when!
- new tariff became eflective, the imports were 82,544 pounds, val
at $20,5696. The duty is 30 per cent ad valorem.

The market for rutile, used mostly for arc-light electrodes an
otassium-titafiiam oxalate to be used in dyeing and in the mang
acture of leather, is small, and that for ilmenite, to be used in f¢§

rotitanium, is apparently not growing much, but the use of ilmeny{
in the manufactdyve ,0f pigments is Increasing and the substituty
of titanium oxide.pigments for white lead should increase ¥
greatly and tend 4o conserve the supply of lead for other uses.

scale held in the United States, kept price
$3 above the duty. ,
ices in- the United States ranged from $7.
amite and $8 for scheelite at the beginnir
epending on quality, for Chinese wolframi
t the end of the year. The price of ferrc
)3, per cent of tungsten ranged from 88 to ¢
pphtained tungsten; some was forced on the m
2928 'at 76 to 80 cents a pound. '
ices in England for wolframite carrying
of fungsten trioxide were, at the beginnir
d.%per long-ton unit (22.4 pounds WO,)
rotungsten carrying 80 to 85 per cent of ‘tu
ut 1s. 5d. throughout the year, and tungst:
jfithe beginning of the year and Is. 9d. at the
Would probably have been shaded had. there be
ness. .
ever Bince tungsten became an article of tr:
ungsten used and the quantity in stock been
“gmong those most familiar with the trade
mates of either quantity. Throughout 192:
:;T’a'rt’ and a canvass of the industry was th
reular letters, which were sent to every per
hgve tungsten in any form at any time afte:
aen the new uty went into effect. The inqu
; }Iovember 1, 1923, because the first letters
Some firms, however, did not find it c
figures at once, and for somé other reason
g the statistics occupied an unexpectedly
nse to the rather tedious inquiries was grat
IX .few found it inexpedient to give the dat:
sAlthough the tungsten used in making in

TUNGSTEN

In 1923 the first domestic tungsten ore mined in three years
produced by the WAf Tongue Mining Co. and the Vasco Mining
in the Boulder field, near Nederland, in Boulder County, Colo.
two companies produced: and shipped an équivalent of 241 sh
tons of ferberite concentrates tarrying 60 per cent of tungsten |
oxide, though the ore shipped ranged from 55 to£3 per cent.

William oach, manager for the Wolf Tongue Mining Co., est
mates that tungsten cgn not be mined in Boulder County at a ¢
of less than $12 & unit, and this figure probably does not incl
amortization. There are few if any known deposits in the Uni
States that can be profitably operated even at that price. The duty : .
on tungsten ore ($7.14 a unit) bas thus far not stimulated minin ents, contact points, and chemicals. has a'
but has benefited those holding ores in stock, The Vasco Minin Farlsqn with equal quantities used in steel
closed. its mines and mills and probably will not sgain open t giteel put in hairsprings is not to be compared in
Both companies operated because they were largely owned by s d 1n rails, the quantities used for these purp
companies that used the ore themselves even though it cost more t ghey affect the general market very little, so't
the market price. ' 4 up%lsten is fixed by its use in'steel. i

Chinese ores, as before, dominated the world’s markets. - 'In ‘the following ‘table all items are . reducex
‘centers of production are reported to have swung southwestw. inishort tons (2‘000 (;unds) of ore carrying 60
from Kiangsi to northern Xwangtung. It is said that Chinese cq gitloxide. Ore “used” means ore put in'a fi
centrates can be landed in New York or London at $2.75 or less] g0l steel, lamp filaments, or chemicals. Ferrot:
long-ton unit. { wder are regarded as intermediate products'

e still reaches England from the Malay Peninsula and Bur gthe ore for use. Stocks “ on hand ” include all
These countries continue to produce considerable quantities of « B roducers, investors, and users and in warehous
because it is obtained mixed with cassiterite, which commande In estimating the quantity of ore represented
‘fairly good price during 1923, though probably not what would fof-tungsten powder or ferrotungsten the tungs
a normal price if Europe were back to a peace-time business basis 188 been multiplied by 2.5 on the supposition th

Owing to the disturbed conditions the European demand : gmetallurgical practice about' 800 ‘pOllndﬁl of’*t

‘tungsten was poor during 1923, so that the ver cheafn and gog ffrom a short ton of ore carrying 60 per'cent
* Chinese ore seeking a market, in connection with the large stocks] ome will probably disagree with this estimat
of tungsten ores, ferrotungsten, tungsten powder, scrap alloy st loyed is stated, corrections can be made as.d

v
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