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BIBLIOGRAPHY FRutile was produced in 1928 at the plant of

rat Roseland, Nelson County, Va., with abc
i ghilmenite. llmenite and rutile were also shipp
g & Pritchard (Inc.) operation 4 miles south o
Blal: A little ilmenite was produced in Los Ang
Minerals Conversion Co., of Los Angeles.
'here were only two shfippers each of ilmer
ited States in 1928, and the Bureau of Min
iblish the figures. The production of titaniu
gast 10 years, so far as data are available to tl
fion; is shown in the following table; the qus
hipments rather than direct production.
i

The following articles are among those on tantalum that appes
or became available during 1928.

CaEMicAL ENGINEERING AND MiINING Review. Tantalite in Australia.
20, 1928, p. 384. :
‘““The Pilbara field, Western Ausiralia, is the principal producing cente
tantalite in Australin. Messrs. Young and Moulden, of Adelaide, work leasd
at Wodgina and also purchase any small lots raised. The production in 1
was 19.45 tons, valued at £2,357. In 1927 the output fell to 15.28 tons;
the value was higher, viz, £3,808. The output is regulaied by tho deman
The firm mentioned is under contract to sell the whole output to an Ameridgl
concern. Tantalite also occurs in association with tin in the same district a8
at Greenbushes, but the separation is o difficult matter. It has also -‘:'
reported from doolgardie. I nig
“In the Northern Territory Messrs. James Gitsham and A. J. Johnsos!

developing a find of tantalite on the Finnis River, about 65 miles from
Darwin. They have a contract for the supply of 20 tons to the Fansteel;
of New York [North Chicago]. Inquiries are reaching Australia from d
Britain, America, and Europe, and the price offered has increased from 30s;
unit for 60 per cent ore to 80s. Some buyers offer to accept concentrates'
taining as low as 45 per cent T2,0s5." .
INDUBTRIAL AUBTRALIAN AND MINING STANDARD. Tantalite mining in Wes
Australia. Vol. 80, 1928, p. 303. .

Titanium minerals produced in the United Sic

Rutlle concentrates

Year Pe ¢
rcentage
8hort tons | * ok i0, Value |Bh

‘“Since June last there hasbeen increased activity in the mining of the min T ;33 gtgg ‘(2.‘)" 400
tantalite in Western Australia. Prior to 1923 the total value of this prodiBMER--,---------:-esoceeoeeeee)  HT| 0686 ) -
mined in the State was £18,092. Last year the yield was worth £3,746, and) 310 05 2')

1026, £5,761. For the months of May, June, July of this year about 714 tog 270 9 Y
were obtained at a value of £1,814. The tantalite mines at Wodgina are bg ] TTTTTTTS6 05 V11,000
worked by a compaiy in which Lady Hacket Moulden, of Adelaide, and formefl§ 95 17,500

30
of Western Australia, is chiefly inferested. Whilst in America recently _ ((:; E') (';
Moulden was able to arrange a contract for several years ahead with certd} : Sememome
interests in the United States.” 3 o " ding Flotlds not svailsl
Kieny, S. J., and Hart, Davip. The reduction of columbic acid. Jour. . .‘_;{,',‘g:f,"o‘,"ﬁf‘l‘;‘;ﬁ";‘;{’ﬂ{’;',t,‘:,{’;‘%’:pﬁﬁlﬁﬁ“égu‘:ﬁ,,
*  Chem. Soc., vol. 50, 1928, pp. 1608~1620. ) Arbltrary value. M ¢ at Liberty to publis!
M-O Varve Co (Ltd.) and Srorroup, C. W. Thermionic valves. Bri g Figures lor Florida only. Bureau of Mioes not a yiop
Patent 277754, June 25, 1926. Chem. Abs., vol. 22, July 20, 1928, p. 24 e !
“The filament is secured to ite supports by a solder consisting of a mixtur
- powdered form, of C, a metal such as molybdenum, tungsten, or tanta
having a higher melting point than the normal temperature of the joint, an
metal such as copper having a lower melting point. Various structural de
also are specified.”
Saw, W. W. Tantalum and niobium. Chem. Eng. and Min. Rev., vol.
1927, pl). 468-469. .
A general article covering the occurrence of Ta and Cb in Western Austra :
It also gives the properties of the minerals and their constituents. it
Scrivenor, J. B. The geology of Malayan ore deposits. London, 1928, 216
Briefly describes tantalum deposits in the Malayan Peninsula.
Taut, Hennique G. (Rare-metal deposits in Brazil.) Chim. Ind., vol. 1, 1
pp- 349-354; vol. 2,'1927, pp. 383-384, 403-404.
WeLLs, R. C. Note on the J. Lawrence Smith method for the apalys
samarskite. Jour. Am. Chem. Soc., vol. 50, April, 1928, pp. 1017-1022

IMPORTS

$=During 1928 a considerable quantity of ilme:
#he United States—13,305 short tons from Inc
33,61 per ton); 2,240 tons from Senegal, valu
er ton); and 1,679 tons from the Netherlan
$3.63 per ton); a total of 17,224 short ton
Imports of ilmenite for earlier years are not se
the Bureau of Foreign and Domestic Comme
pmes from Travancore and is said to carry 53
0,; the high percentage is due to tiny particl
gith the ilmenite. No figures are at hand to s|
fas were imported from Canada during 1928,
f15:t0 18 per cent of TiO; has been shipped at
Witates from Ivry and St. Urbain, Canada, fo
farrotitanium. The St. Urbain deposit carries

ol
18

TITANIUM

DOMESTIC PRODUCTION
GENERAL CONDITIONS

C. O. Terwilliger, the National Lead.Co., an
ration of America did some drilling and other
County, Va., but the only production known t
that of the American Rutile Co.

During 1928, as in preceding years, the principal interest in ti
nium was in its use in pigments. Asrutile is comparatively rare, ol
ilmenite has been used for this purpose, and the production of ti
nium has been mostly in that form.
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& . The following articles and patents c
4recently appeared.

BarToN, L. E., and Ryan, L. W., assignors to
Manufacture of composite titanium pigm
August 14, 1928.

Booge, JaMESs E. Recent improvements in the
° Paint, Oil, and Chem. Rev., vol. 86, 1928, p

November 10, 1928, p. 4260.

ki~ *“ Lithopone production is now over 175,000 ¢
Rwhite lead and zinc oxide. Recent improvement
Bare reviewed. Texture is defined as freedom fr
Aggregates, etc. "Three tests for hiding power ir
klindirect tinting strength, cryptometer, and paint-o
Fand a method given. " Relative hiding powers ac
E100 are as follows: American process ZnO 85-9(
ZnS lithopone 135-140; ZnS and TiO; run betwe

Bitesting texture and ease of mixing are given.”
BrakkenN, H. The crystal structure of titanium r
eral.,, vol. 67, 1928, pp. 647-549. Chem. Ab
. 4020.
i ‘“ ’FiO has a sodium chloride type of structure, w
Blated density is 5.636. The data seem to indic
Pironized.” .
BrowN, Bruce K. Large-scale titanium pigmr
Jaboratory process. éhem. and Met. Eng.,
Describes operations of Commercial Pigment:
EBaltimore. .
WOANADIAN MINING JourNAL. Canadian titaniun
Crocuina, J.  Gravimetric determination ef titan
(of titanium). Ztschr. anal. Chem., vol. 73
Ind. (London), vol. 47, April 27, 1928, p. 301.
“The alloy (0.5-10 g.) is dissolved in agua reg
with 5-20 ¢. ¢. of sulphuric acid (d 1.8) until cof
golution is cooled, diluted with 100 c. c. of cold
oarbonate, treated with 2 c. ¢. of sulphuric acid
thiosulphate, and poured slowly into 400 c. c. of k
1 to 2 minutes the liquid is cooled, filter pulp adde
Riwashed with hot water, and ignited to titania. ]
Kiphate is stated to prevent precipitation of part ol
ECoauiLL, W.H. Titanium in bauxite ores and slu
Serial 2867, Bureau of Mincs, 1928, 4 pp. Ch

_All three of the new operations are reported to be on nelsonite, a §
dike rock composed typically of rutile and apatite, although in some;3
dikes other rock-forming minerals, such ab feldspar and quartz, are}
also found. 3

If operations actually begin a quantity of apatite about equal in®
quantity to the ilmenite and of comparatively high purity will be
roduced. There is at present no known market for this phosphate;

ut it seems probable that some use may be found for it. Apatite i
said to be less soluble in sulphuric acid and therefore more difficult;
to make into commercial fertilizers than the phosphates of the sedis
mentary rocks; when produced in a comparatively pure crushed form,
however, it may form a profitable bf'-product. ;

Many bauxites carry considerable titanium dioxide, and Indian
bauxite is reported to carry as much as 11 per cent of TiQ,. At theJ
East St. Louis plant of the Aluminum Ore Co., a subsidiary of3
the Aluminum Co. of America, the waste sludge daily discharged
from the treatment of bauxite contains more than 75,000 pounds of %
TiO;. The results of experiments (see reference in bibliography on’
page 119) carried out by W. H. Coghill, of the U. S. Bureau of }I\'Iines,
on deslimed sands carrying 24.33 por cent of TiO. encourage further$
work on gravity separation of the titanium dioxide. '+

The market for titanium minerals is very limited; sales are all at™§
prices which are more or less a matter of bargaining. Ilmenite c#a
taining 50 per cent of TiO; was quoted by the Igngineering and Miningg
. Journal at $9.50 to $11 per long ton. Rutile in carload lots was®

"quoted at 914 cents per pound. The best artificial titanium dioxide}
was quoted at the beginning of 1928 at 44 cents per pound in 300-%
pound barrels and on June I at 35 cents. , :

WORLD PRODUCTION
.

The world production of titanium minerals in 1927 and 1928, as}
gathered from Government reports and other available sources, is
shown in the following table.

World production of titantum minerals, 1927 and 1928, in melric tons

i ] gx 2341,

| w2 1928 ‘“Specific gravity (float and sink) fractionatic
Mineral snd country | e B Indicates that titanium oxide distribution is nc
Ore Content |y 0y Ore | Content '\. Jus b g concentrate by gravity methods. Table concen
produced | of 'Oy produced | of TiO; alue fititanium was In a mixfure of clay and bauxite, v
- I E - . e lndlcatu}g' its presence in minerals such as leucoxe:
Hinenite: . Metrictons| Per cent Metrlc lomI Per cent ‘h & Whlhsh’ '%-81““]&'.' ﬂoccu].ent mineral lndls.t
12‘“':! S Gebee I 1,307 1 $25,7937 1o o] amorphous AI(OH);, and xanthitane (a hydrous tit
e e o : ) 841 3 8,977 2,036, (4 ‘earthy substance. A general distribution of tits
b}lor;a(y ravancore) ‘2' 932 ! ﬁ v mf’ 33; o n €40 accord with the well-known statistical informa
3 3. 1", ‘ (v 3 - Pyl P
s:;::glal.. ) 383 (.')50 fé’ :1‘2 (‘2; I| (.; , tenor of 0.77 per cent TiO;. Much of it is too di

. X , 32 2,110 50 , ! ; ;
ungited Blates...o..... 3,175 60 44,000 o m ® p ANfén‘ﬁ’r‘;f l%“dmgg“‘,"g‘l‘k If"xrlfé 3;‘{"3;“‘;‘4;
N siaics 51 0093 14, 000 ® 9 0] 44 titanium ore containing iron is reacted on wi
ited Stat g > containing iron is reacted on wi
United States ® o ® PO & ® gdouble the quantity of the ore and the reaction

Rabout equal in quantity to the orc trcated; the |

! Values as ollclally reported, converted to Unlted Stales rurrency al the annusl average rate f Qlo’ the action of a reducing agent such as iron «

ox'chzg%e.:_ a8 published by the Federal Reserve Board, RS Ereduce Fe (SO,); to FeSO, and the latter is remoy
3 3. N : B .

1 Estimated. i tallization. The mother liguor is then heated’ te

¢ Data not available. nder pressure to precipitate titanium oxide.”
Vv Bureau of Mlues uol sl ety Lo publish fgures. g .
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B The land is held under lease 9620/M ai p
§Bowling.

g The Arthurs Lake deposit consists of ilmonit
Efloor of the uppor lake. An analysis of a cl
£25.76 per cent of titanium.

4 . Vol. 79, 1928, p. 512.

{-*A substantial deposit of ilmenite, assaying 4
eported to have been discovered within 40 m
fls:endeavoring to secure its commercial exploit

NsoN, J. Y. Destructive hydrogenation of
Patent 300703, 1928. Chem. Age (Lond

DitMAR, R.  Titanium dioxide rubber enamels. Chem. Ztg., vol. 52, 1928, pp.§
506-607. Chem. and Ind. (London), vol. 47, August 17, 1928, p. 614. 3}
“ Fine—frajned titanium dioxide is very suitable for tho production of enows,
white and highly luminous, colored rubber enamols, sinco it has a better white.]
coloring power than, for example, zinc oxide, improves tho rubber material, and,$
unlike coloring agents containing zinc, is nonpoisonous. Such cnamels may’ be
produced from vulcanized rubber, since the latter is rendered very plastic and
adhesive by the titanium oxide. By the use of sulphur monochloride vapor the§
enamels may be vulcanized in 6 minutes instead of the usual 34-44, giving well3
aged and more durable products.” 3
Evenson, O. L., and McCurcuen, D, T. Use of buffers in the determination
) 'lcgzcsolor 8%)'1 means of titanium trichloride. Ing. and Eng. Chem., vol. 20,
, P . &
' The color content of Amaranth may be determined by titration with titanium}
trichloride in the presence of sodium citrate, sodium bicarbonate, or potassium§
antimony tartrate. That of Ponceau 3R may be determined by titration with
titanium trichloride in the presence of sodium citratec or sodium bicarbonate
Orange I may be titrated in the presence of sodium citrate, sodium bicarbonateé, :
or the tartrates, except potassium antimony tartrate. The correct buffer salijisure 1s above 50 atmospheres and the temperad
must be determined for each dye.” : iSOl kg'd“,':’[.‘f“ 18 empzoyt;d or fmlx&xres Or compa
. i ; uged. e apparatus is preferably composed «
Gnpuns, I, Paints onamel, jupans, ete, U. & Patent 1662741, Maroh 10 SOUCy, "1 Eirbonasents materal 1o axpased
.‘*An anhydrous colloidal lcad-free paint, enamel, japan or like composition, con-§
taine a pigment (such as TiO, and titanium ‘trioxide') comprising a base?
constituent and at least one filler constituent in which the oxide of the base conej
stituent is positively charged relatively to the charge carried by the oxide or3
oxides forming the filler; all the constituents introduced into the vehicle may¥$
be compounds of the same metal as that in the case. Titanium borate gnay be
used as a drier.” sE
GesTETNER, D. Stencil sheet. U. 8. Patent 1664675, April 3, 1928. Che
Abs., vol. 22, May 20, 1928, p. 1832. .
‘“A white titanium pigment is used in the coating applied to yoshino or similar
paper, the coating may also contain gellatin and glycerol.” E:
1 GiLMoRE, L. E. ILffect of various elements on malleable cast iron. Trans. Am$
. TFoundrymen’s Assoc., vol. 36, 1928, pp. 287-292. Chem. Abs., vol. 228
July 20, 1928, p. 2535. T ° .
““The elements present in ordinary malleable iron are: Iron, phosphorus, mand
gancse, sulphur, silicon and oxygen. In,solution phosphorus is harmless, bu .
iron phosphide causes brittleness and loss of strength. The manganese-sulphur
ratio must be carefully controlled with manganese in slight excess, but t
absolute amounts are not so important. Low carbon with high silicon makes§
the strongest and most ductile iron. Titanium, nickel, uranium and zirconium
act like silicon in precipitating carbon. Inhibitors of graphitization are abnof#
mal amounts of sulphur or manganese and antimony, boron, cerium, chromiun}
molybdenum, selenium, tellurium, tin and vanadium. Malleable iron shouid bg}
regarded ns a mixture of compounda and interacting elements which, when pro|
erly balanced, determine the quality of the iron.”
INDUSTRIAL AUBTRALIAN AND MiINiNG STanparp. Tasmania’s mineral indu
try. IX. Paint materials. Vol. 80,1928, p. 227. ' ’
As in most countries, rutile and iimenite are found in small quantity at var
ous places. The principal deliosit is that at Naracoopa, King Island, at the
mouth of the Fraser River. The sea sand here contains ilmenite, Snd);, goldy
monazite, molybdenite, etc., ilmenite and SnO; being most plentiful. Thg
enriched portion appears to be about half a chain in width, lessening toward th#
seashore. The depth of the deposit varies slightly, its average being about §
feet. The surface is but,6 feet above high-water mark. The highest assay |nj
:I‘iO, from tho most finely divided material of tho magnetic product of tho sand
is 44.88 per cent.  Tho results of some tests carried out on the black sand arg
appended below: i

. 589.
g gatalysts for the hydrogenation of coal, tar
tion, and conversion products at high tempera
silicon, titanium, vanadium, tantalum, molybc
‘tombined, or cobalt in a combined state, togetl
fof copper and zinc (or cadmium) either in a fr

BEMANN, I{. B, and Henowr, L.  Hygienic |
“titanium white.”” Chem. Ztg., vol. 51,
Ind. (London), vol. 47, February 3, 1928,
i Titanium dioxide proved harmless when a
gover periods up to 16 months, and titanium wi
fnonpoisonous pigment. Methods for the ans
gare described. .
ELusowsky, Simon J., assignor to Metal &
f,' transforming titanium-dioxide or rutile
/1 - Patent 16409562, August 30, 1027,
‘Rutile, ground to 1560 mesh, is intimately
magnesium oxide, preferably dead-burned m
he mixture is then transferred to a kiln, f
approximately Seger cone 18, until a hard sen
@oalcined mass is then ground to about 150 mes
o approximately 90° C. with sulphuric acid
rts acid to 1 part of the calcined product by
stirred or agitated. This produces an exotl
ptoduct combines with the sulphuric acid a.
Padded in the proportions of about 2 parts by
isid employed and the whole stirred until a cl
ich solution contains the titanium values ir
atever titanium .compound may be desire
gsolution and boiling the filtrate, a brilliant whi
s obtained, which, when calcined, is converte
Rbxtremely finé texture and excellent covering
eIER, C. Ferrousalloy. U.S. Patent 1662]
. vol. 22, April 20, 1928, p. 1321.
“An alloy adapted for casting in permanent e
jwith carbon 2—4, silicon 2.5, 60 per cent chrom
0.5-1.0, manganese 0.6-3.0 and phosphorus 0.
BORNE, F. . Certain magmadtic titaniferou
Geol., vol. 23, 1928, pp. 741-~745.
LuING, N. B.,and ScHOENER, J. G., assig
’ fInc.). Welding rod. U. 8. Patent 187

Mognetic nd. (London), vol. 47, October 12, 1928,
product, T’Se';np“ ‘A welding electrode comprises a nickel rod 1
e | percent ‘an alkaline-earth metal and coated with a
On 60 mesh. . d’ & calcium alloy in such proportions tha
On 80 mesh__ = .08 3016 10 per cent and the calcium 0.1-8 per cen
Ou 100 mesh. 31.37 43.52
Ob 120 mesh_ 20,32 44.66
Through 120 mesh._ 12. 51 44.88
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Prices in the United States ranged between $10
kentrates of good C}uality. Many tons of concentl

i3 rices for the lower

'"The copper-colored crystalline compound of titanium produced during the p.to 65 pelilcozlbb() Woat' ?3(‘)1 pognds of WOj).
blast-furnace process for the manufacture of iron is titanium nitride, of thé & .25 per short ton uni pour 22 4 pounds
empirical formula TiN. It is intimately admixed with graphite, a circumstanod) rom $3.25 to $4 per long ton unit (22.4 p
which has probably given rise to the fact that it has been regarded as a cyanon rates carrying 65 per cent or more of t,ungst,qn t
tride of the formula Ti(CN),.3Ti;N; (Wéhler, 1850). i %' Arizona.—In Arizona the Minerals Conversion

““The crystalline compound obtained by the action of chlorine on this substane d ' 1l mill in the Tip Top district. and
is an oxychloride of titanium and not a cyanochloride, 2TiCl,, CNCl. The con prected a small mill 1n l‘g duction Co ! (Inc
stitution of the oxychloride is correctly represented by the formula 3TiCl,, Ti0,.'§ was produced; the Tungsten roduction .

Rupag, Ernest A., and ArNaLL, FRANCIS. “Titanium cyanonitride” and the]
titanium oxychlorides. Chem. and Ind. (London), vol. 47, 1928, ppf
376T-380T. U

SreNcE & Sons (Ltp.). Preparation of titanium compounds and pigmenta‘ ‘id some prospecting for scheelite in the Hu_a.chu
British Patents 200883 and 200684, November 17, 1926. Chem. and Ind,} dward C. O’Brien & Co. erected a small mill at
(London), vol. 47, August 3, 1928, p. 568. - :

ungsten ores of the region.
b California—The Atolia Mining Co. worlked th
placer deposits and the dumps from the East Ut
kThe placers carry only about 2 pounds of concent
and the Iast Union dumps yield about 10 pounds
fton. Such material, of course, can be made. to
foperation. During the year the Capitola Mining
fwork near Atolia. Cooper Shapley was in cha
tactite deposits at Round Valley, near Bishop, &
of scheelite was made. Beauregard Bros. prospect
bn the Chedago district, 20 miles north of Bishor
&' Colorado.—Near Nederland, Boulder County,
duction Co. (Inc.), the Wolf Tongue Mining Co., t
Co., the Molybdenum Coll\'/f'or&tlon of America, (
the Ferberite Tungsten Mines (Inc.) all operat
the year. It is probably fair to say that mos
during the year was prospecting for new ore b
the known ore bodiesdhave been worked out,
Fhodies have been found.
boﬂi:souri,——'l‘he Ozark Tungsten Co. and Edwa
mined a little wolframite in sec. 23, T. 33, R. 5 E
bout 10 miles west of Fredericktown. '
{ " Nevada,—The Nevada-Massachusetts Co., in
dtains 12 miles northwest of Mill City, was the
Eungsten concentrate in the United States in 192
Bsoveral years past. The ore is tactite (a cont
Jimestone) carrying scheelite. The concentrate
¥and carry about 70 per cent of WO;.  About 50 m
fthe mine and 12 around the mill. Alex Ranson
fmined in 1927 from a vein, the Silver Dyke, 9
ina. As the water supply was inadequate to
e moved to a deposit near Quartz Mountain in
M assachusetts Co. is also interested; this deposi
Beray scheelite replacing limestone. The compa
fare reported to have purchased from Garrett
Edeposit on Jew Mountaln, 43 miles northeast of
E ~‘}i‘he Tungsten Production Co. (Inc.), of. Boul
Ework on the tactite on the east side of the Nig

‘ Titanium phosphate is prepared by addition of a soluble phosphate to s
solution of a titanium salt containing more than 10 per cent of titania and morel
than 15 per cent of free sulphuric acid or its equivalent. 1o obtain a precipitat:
that filters readily, o tewmperature of 50° must not be excecded. Titaniu
phosphate is converted into hydroxide or oxide by heating with alkali carbona
or hvdroxides either in aqueous solution or in powder form. The soluble alkal !
phosphate is retnoved by leaching. "o obtain colored ‘pigments, the titaniumy
;)hosphate may be calcined with salts of a colored base with a volatile acid—e. g.7g
errous sulphate for red pigments or barium sulphate and ammonium dichromat
for green pigments.” b
STANSFIBELD, ALFRED. Smelting titaniferous ores of iron. Emp. M. & M. Cong,

Proc., 1927, pp. 552~569. : -
ViNassa, Paoro. Molecular number. Gazz. chim. ital., vol. 58, 1928, ppj
178-180. Chem. Abs., vol. 22, July 20, 1928, p. 2499. . g

‘In drawing the general conclusion that nearly all compounds, whether naturaly
or synthetic, organic or inorganic, have even molecular numbers, certain imporg
tant exceptions must be recognized. Among inorganic compounds with unevea}§
molecular numbers, compounds of manganese, cobalt, chromium '
cerium, molybdenum and iron predominate, with a few compounds of titanium,
iridium, mercury, chlorine, phosphorus, nitrogen, tin, nickel, ruthenium, vanad
dium, tungsten, uranium, gallium, neodymium, and.praseodymium. Only a smallg)
Eroportion of the elements form compounds with uneven iholecular numbers:j
ixtremely few organic compounds have uneven molecular numbers.” T

TUNGSTEN *°
, UNITED STATES ¥

In 1928 tungsten miners of the United States sold an equivalent of§
1,208 short tons of concentrates carrying 60 per cent of tungstenyy
trioxide (WO;) for $753,900, and of these sales, 180 tous came fromk
stocks. Very little stock was held at the end of 1928, and the pro-
duction for the year was somewhat less than the salos in 1927, which
amounted to 1,164 tons, valued at $724,000. Tungsten ore wasig
produced and sold in 1928 by 12 companies. IKight of these com-%
panies, employing 210 men, produced 93 per cent of the total outpu

The tungsten production of the United States during the last 10
years has been as follows: ’

Concentrated lungsten ores (reduced Lo equivalent of 60 per cent WO;) produced in
the United States, sold in 1919-1928, and averaye price per unit ‘

S

Averags !
Valuo price por
unit

8hort
. tous

Short

Year tons

Yenr

©
3
i
j

327 . . .

- . hich follow the east shore of Lake Winnemucc:
33’?3 — ' 1:: i South Dakota.—The Homestake Mining Co. e
L Gl I ML) o ) wolframite deposits at Lead until November 1,

fexhausted. Prospecting in the vicinity of the o!
n Yellow Creek, 2 miles south of Lead, is unde

ttle encouragement.

$The output of 1923 was made by one compauy only, which sold to Its owners at a price conslderabiy X8
shove the market, 5
Includes 101 tons produced in 1910, solit In 1924 for $87,000. k
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Among the other countries producin,

tina, and France.
WORLD’S TIN SMELTERS

Name, location, control, and capacity of the world's tin smellers in 1928

Bmelter Locatlon Control

Stralts Tradiog Co.......... Slgl;?ﬁore and Butterworth, Straits | British
Willlams-Harvey.___. ettlements. .

---| Liverpool, England_._...___ 1
Eastern 8melting Co ---| Penang, Btralts Settlementa. .. ........ ﬁl?llél‘;lll:"
--{ Nothorland Zast Indlos. Duteh.
............................ Redruth, Cornwall Dritis

B German’

b t s small amounts of tin in 1
or developing tin deposits are Portugal, Spain, Japan, Frenc}inlnft)iffE
na, Canada, Mexico, Russsia, Germany, Czechoslovakia, Arge

Capuclty
(tony,
tons) !

LEAD AND ZINC PIGMENTS ‘A

By Evmer W. PraRrsoN !

SUMMARY

. The value of lead and zinc pigments and zir
¥ducers in 1928 amounted to $98,000,000, or 1
927. Lead pigments accounted for 54.5 per cel

! Annual production of pig tin as reported in Mining Magazine (London),

vol. 30, August, 1928, p. 86.

inc pigments 43.5 per cent, and zinc salts 2 per
ead pigments sold in 1928 decreased 6 per ce:
igmenis increased 6 per cent, and the value of
£ 1 per cent. :
[’ The quantity of lead pigments sold by produce
.to 297,734 short tons, an increase of about 1
i Sales of litharge, dry white lead, basic lead sul
ncrensed substantially;. sales of white lead in
ent and accounted f¥>r 38 per cent of the to
P pigments sold; and sales of orange mineral de
'but represented an unimportant part of the tota
" The quantity of zinc pigments sold in 1928 s
- tong, an increase of 9 per cent over 1927. Sales o
13 per cent, zinc oxide increased 6 per cent, wh
decreased 7 per cent. i
» Sales of zinc chloride (50° Baumé) amoun
ons, an increase of 8 per cent; sales of zinc st
2,293 tons as compared with 3,211 tons in 1927.
< Quotod prices of white lead in il and basic
constant throughout the year at figures equal tc
’grice ranges. The quotation on white lead
g’ first 10 months of the year and then dropped
E per pound, notwithstanding a general upward
S of lead during most of the year. Litharge, re
@ mineral fluctuated with the price .of lead, and
P quotations at the same level as at the beginning
g of zinc oxide was constant throughout the yea
£ The price of lithopone was steady but sligh
L' quotation. : )
- Imiports of lead pigments decreased in 1928
.. unimportant. IExports, however, increased in
i value and amounted to 3 per cent of the total
B domestic producers. The principal exports w
g red lead. ’

K 2 Tho statlstles in this ropurt wore proparod (unless othorwlso Indicated)
[ on [mports and oxports were complled from records of tho Bureau of Fo!
X by J. A. Dorsoy, both of the Bureau of Minos.

i
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: . . . L . ; in the United
Imports and exports of zinc pigments as a whole increased in§ Lead pigments sold by domestic manufaclurers i

both quantity and value. Imports were equivalent to 3 per cent §

and exports 5 per cent of the domestic sales. Lithopono was the § _ soz1
principal import and ranked second in expdrts, while zinc oxide § | R
was the principal export and ranked second in imports. ) 3 MraA vl ot N
An outstanding feature of the lead and zinc pigment industry Short e
during the last few years has been the severe competition batween j dotal | Average
white lead and other pigments for the paint trade. The effect of § ) e
this is roughly indicated in the comparative sales of the pigments | - 0
concerned, Sales of white lead in o1l decreased from 153,000 tons & iead: g2 | - szozmass| s | 16
in 1922 to 112,000 tons in 1928. During the same period the com-  Jhie----mmommromeme Lot | s 410 ol b
bined sales of zinc oxide and lithopone increased from 212,000 tons % Red lesd-...... T IR e aa|
to 361,000 tons. As three-fourths of the lithopone and about onc- & Lithirgon e 81,655 | 13,084,046 100 | 85,
third of the zinc oxide produced in the United States are used in f Whiiplesd: .| asoee|  o707,38 e A
the manufacture of paints, these figures indicato tho marked degreo § oIl oo "9, 020 23,770, '
to which the zinc pigments have invaded the paint industry at the §
expense of white lead. X Zi ;oments and salts sold by domestic manufacturers in th
he rapid expansion in the usc of nitrocellulose paints in rocont § e pm ' 1928, in short tons
years has not materially altered tho quantity of pigmonts consumed. §
The average nitrocellulose paint contains considerably less pigment
: 3 H L ({’ : - Zine oxide Leaded | 1¢nop
per gallon than oil paints, but & heavy pigment priming coat and more § - Year zioe oxide
finishing coats are used to offset the low pigment content. White ¥ :
lead is seldom used in these paints owing to its chemical instability §&. 117,639 27,501 78,
in contact with nitrocellulose produects. Zinc oxide and lithopde 3 155 Sodd |  dode) BB
are the pigments generally used in nitrocellulose paints at the present & 128, 485 gig& %,
time, but as a low pigment content is desirable an increased use of & Loogr) DNl 100
. L P - . . . . . 131,470 N
high hiding-power pigments, such as titanium oxide and zinc sulphide, | lenasad LI 1
! ng- : ) 600 | 23,850 | 159,
is a possibility for the future. : 151, 240 ) 170,
' 160, 904 24,28 200,

PRODUCTION .

In this chapter the pigum‘nt's. and salts sold arc taken to represent
the production, no account hging taken of the stocks on hand at the &

1 FIgures cover production, not sales.

Zinc pigments and salts sold by domestic manufacturers tn
¢ and 1

beginning and end of the ycar. The amnounts used by producers § 928
al their own plants are included under sales. The total valucof lecad § _ e b i
and zinc pigments and zinc salts sold by domestic producers in 1928 } 1027,
was approximately 897,974,000, as compared with $99,026,000 in 1927 " —
and $106,253,000 in 1926. 'T'ho following tables show the production § Valuo (at plant, exclu- | - °
of lead and zine pigments and zinc salts as reported to the Burcau | ghot | SV0O° gh
of Minos: . tous to
' 3 . Total Average
Lead pgments sold by domestic manufacturers in the United Stales, 1919-1928, & )
in shorl lons ] 181,240 | 810,887,212 $131 L 100
. e ( Hinooxide . 26,004 | 3,103,014 U
. Basle bead sulphuts | " Lithopone. _..... ‘Zg'gg‘a '1’333’233 2175 38
) Y lan S1C Tueie phoate ° ° v
White lead or sublimed lead 3 %ﬁﬁ :J};ﬁg{’é % Bnuf.é: ......... 3,211 " 185,865 8 :
Yeir ‘ Red doud | SITUOBE e, S ST
- . - - mineral ulge 4 —_——
Dry In oil White Blue > s Ztnc oxlde containing 6 por cent or more of lead fs classed As jeaded tino
B T B it B ) IUPURPRESPEPIN ISP + ot et e— : .
3 30y, 005 U, U8 3,300 42, 362 [} 46, 739 ¥
X 12,m7 12,412 02 1344, 431 () 2,320 3
X 143, 545 11, 568 -Hixg 21, 80S 381 41,909 4
153, 3u3 13, 765 ure $0, 504 w70 68,201 H
125, 087 1), 94y 20O 8, 037 46 75,107 9
144, 872 14, 572 [ 46, 818 341 74,724 4
120, 470 14, 0u6 1,000 41, 669 R0 86, 546 §
$11,845 12,27 1, 280 42, hHo 813 H2, 640 3
(19, Q24 13,482 i, 081 39, 073 it 81, 050
; 111, 023 16, 002 1,234 40, 497 459 85,570 §
1 Figures for red load include orange mineral prior to 1021,
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Statistics for lead arsenate, lead acetate, zinc stearate, and otheri
lead and zinc salts and compounds are collected biennially by theg
Bureau of the Census for odd years. :
production (exclusive of pigmonts) during the past few years,

Lead acclate, lead arsenale, and other lead salls (cxclusive of lead pigments)
duced in the Uniled Slates, 1919, 1921, 1923, 1925, and 1927

The following tables show the;

LEAD AND ZINO PIGMENTS AND |

t paint and varnish produced in the United States
40 per cent over 1926. Although it is impossibl
f the offect of this product on the mineral pigment
of interest may be noted. First, the growing
f paint is limiting the field of white lead, which 1s
on account of its chemical instability in contac
products. Lithopone, zinc éxide, and titanox ar

. -l
pro I

Year

Londd acotnle

titanox being a recent development. The secc
is that, notwithstanding the lower pigment c«

Other salt43E nitrocellulose paint, there probably will be no m

quantity of pigment used per unit of painted surf

1:‘,’&2112?' Produced for sale
Short tons | Short tons Value 9
2, 506 2,092
1,408 372
2753 616
3,432 1,251
0] 1,508

pigment base coat and more finishing coats are 1
E° Titanium pigments have been increasing in
L ospecially since the development of titanox. T
¥ per cent of titanium oxide and 75 per cent of bal
claimed that this pigment excels the lead and zir
'power and inertness; consequently, it is ﬁndini 4
ywith the nitrocellulose paint manufacturers. Ir
chiefly in interior enamels and mixed with zi

! Not given,

* The statistics for 1027 are not comparable with those for preceding years as the figures prior to 1027 do n
include data for the production reported by establlshments engaged primarlly In the manufacture

patént and proprletary medicines and compounds.

Zinc stearale and other salls and compounds of zinc (exclusive of zinc pigmen
zine chloride, and zinc sulphate) produced ‘in the Uniled States, 1923, 1988

and 1987

paints. Used alone in exterior paints it has not &
tory. Extensive development of titanium pigm
been rotarded by limited sources of raw mater
b production; recently, however, new sources and
B developed, and it now appears that titanium wi
fload and zinc pigments. The fact is significan
:Lead Co., one of the most important pigment pre

Year

'.gt’lﬁes' has secured & commanding position in
eld.
' The poisonous qualities of white lead have lon
much discussion which at times has resulted ir
gainst its use, particularly in France and Bel,
928, a royal decree was issued in Spain which
ovember, 1828, the use of paints containing mc

COMPETITION BETWEEN PIGMENTS

Throu%hout the njnetcfenth century white lead was used almostj
y as the pigment base in the manufacture of paints, butg
osilion has been challenged by#
The increasing use of!

exclusive

during the last 25 years its dominant
the competition of zinc oxide and lit
these two pigments, particularly lithopone, is due to their lower}
first cost and to the constantly improved properties that have bee
attained as a result of scientific research on the part of the producers
Production of lithopone hpas increased from less than 30,000 tons i
1913 to more than 200,000 tons in 1928, three-fourths of which i

used in the manufacture of paint.

Another influencing factor in the pigment industry has been th
development of nitrocellulose paint, lacquer, and enamels.
cellulose paint was developed for use in the automotive industry, inf
which the practico of mass production required a satisfactory paintd
that would dry quickly and thus assist in speeding up the productionf§
process. During the past few years, however, its use has extended to¥
many other branches of industry; in 1927 more than 11,000,0003
gallons of nitrocellulose paint, lacquer, and enamels were produced
This represents between 10 and 15 per cent of the total volume of 2

Nitro.

ead -for interiors would be prohibited except .
uthorized by the Ministr{ of Labor. It also 1px
reparations containing lead must be labele
egislation of this nature has as yet developed in

n the lead and zinc pigment industry white le
ed as competing against the field. Although tl
ompetition on the consumption of white lead i
an not be accurately gaged, undoubtedly the pr
ad industry has been seriously hampered. T
and lithopone will probably increase with furthe
'paint, in which white lead is seldom used, Leg
tending to restrict the use of lead paints on accc
us qualities, Further development of tital
robably provide competition for both lead and
igments bearing the brunt on account of their I
A red pigment known as minium of alumin
actured 1in France by dehydrating, grinding, an
ades of bauxite. This.pigment has been used
Ethe railways of France as a substitute for red le
gwith oil it 1s said to have a greater covering powt

30631—31—31
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Zinc sulphide has long been noted for its excellent pigment qualities
and is one of the principal constituonts of lithopone.  Its use unmixed
as a pigment, however, has boen very limited in the past owing to its'd
comparatively high cost, but recently it has heen used in incroasing

In 1928 the production of zinc sulphide for market was:
reported, but the amount produced can not be disclosed as disclosure’3y
would divulge confidential information.

amounts.

MINERAL RESOURCES, 1928—PART I

132,000 pounds in 1927 to 338,000 pounds in 1928.

Through the cooperation of the producers of lithopone the Bureau
of Mines is able to show the distribution of lithopone sales in 1927

and 1928.

Distribution of lithopone sales by industries, 1927 and 1928

CONSUMPTION OF LITHOPONE

Imports increased from

1927 1928
Short tons | Por cont | Short tons  Per cent
131,145 4.1 149,122
31, 186 17.6 35,418
7.653 4.3 8,808
7,010 4.0 9,032
. 176, 004 100.0 | - 200,468

Lithopone producers reported. an “annual productive capacity of

202,000 tons at the end of 1927 and 227,000 tons at the end of 1928.

zine contained 1n the pigments and selts produced in the United States 3
in 1927 and 1928.- It shows that in 1928, 96 per cent of the lead in 3
lead ;ﬁments-was derived from pig lead, 4 per cont from ore, and less
¢ _per cent'from socondary material.

proportions wére 70 per cent {rom oro, 21 per cent from metal, and §
9 per cent from secondary material.
largely from secondary material,

than

Metal content of lead pigments and zinc pigments and salts produced by domestic

o SOURCE
The following table gives the quantity and source of tho lead and

manufacturers, 1927 and 1928, by sources, in shor! tons

Swiirce

Domestle ora

1e7

For zinc pigments the

The zinc in zinc salts is derived 3§

1928
Zlne in— Zine In—
Lend in . L I LeadIn | . ____ ..
plgimonty ! pigments ! N
Pigments ' Salts Piguments Salts

[T ! JESRCEEESUNY SR A
13,130 124, 500 47 10, 4G5 123, v44 126
............. 242,713 34, 008 4 242,014 37, 684 4
1,240 13,072 0, 544 654 14, 800 10, 403
257, 096 254, 033 170, 438 10, 603

169, 879 [ 9,605

Bureau of M}

nes.

! Includes also lead recovered in zing oxld; ul;‘l Ic-|;c;v<;d zlue oxl(l;\. -’I‘hu .I;;t;nl;:o.uu;l;t t;'l-J.nrl-(l 8 'N tot
lend arsonate Is not avallable, ns no cauvass of thelr production is made by the e cotate aud

More-

uvor, these salts nre dorived [row pig lond, and thelr metnl content bns already beeu taken into statistical

accouant {n the

covering lead productioa.

? Zinc ashes, skimmings, drosses, and old metal.

" in slowly rotating wooden cylinders.
" about, 12 days. . '

LEAD AND ZINC PIGMENTS AND S

The American Bureau of Metal Statistics repo:
quantities of zinc materials were used in

in

]itiopone in 1928: Roasted ore, 35,805 tons; galve
‘tons; and zinc oxide and fume, 8,000 tons. I
£ amount of slab zinc was used which was omit:
E. accounting to avoid disclosing confidential inform¢

PREPARATION AND USE
WHITE LEAD
White lead is the basic carbonate of lead an

k. most important of the white pigments used in oi
- erties of white lead that contribute to its usefulr
¥ very great hiding power and the facility with wh
§ can be worked with a brush. Owing to its relat
¥ and the fact that white-lead paints are blackened
 taining sulphur, the use of less-expensive zinc oxi
f paint pigments has increased during recent yea
k. retarded expansion of the white-lead industry.

The largest part of the white lead manufact

£ States is produced by the ‘“stack” or old Dut

perforated disks of high-grade metallic lead, call

B inches in diameter, are placed in small clay pots,
~ well in tho bottom containing dilute acetic ac
- arranged in tiers within a large room. FEach

boards and a layer of spent-tanbark. The lead
basic carbonate by the action of acetic acid va
CO; and the heat necessary to vaporize the acet.
by the fermentation of tﬁe tanbark. The pr¢
three to four months for completion. The cor

-are washed, crushed, screened, and ground in wa

form dry white lead or ground wit
In the United States

either dried r
to form the oil pigment.

i of the product is ground in oil.

Some white lead s also made by the Carter pro
lytic process. In the former metallic lead is fin
of steam and is then treated with dilute acetic acic
The proc

In the electrolytic process.a lead anode and
used,. each of which has an independent conti
electrolyte kept separate by a porous. diaphra
are solutions of sodium acetate containing sodi
anolyte contains the exact amount of carbonate
itate the basic lead carbonate, whereas the catho
tively large amount of carbonate. During elect

" golves at tho anode surface and is immecfiatelx
1

basic carbonate in suspension in the anolyte.

is generated at the cathode, passes through t
replaces the CO; precipitated with the lead, ti
anolyte et o constant concentration. The cathe
a carbon-dioxide absorption tower where it is res
strength. The basic lead carbonate is filtered
washed, dried, and barreled.



LEAD AND ZINO PIGMENTS A

354 MINERAL RESOURCES, 1928—PART I

Ein the process of manufacture. About two
¥ duction is used in the manufacture of stora
f an important pigment in paints used as a pr
;surfaces and accounts for the familiar orange
all steel construction. Red lead is the mo:
¢ compounds used in the production of flint
b also used in potter’s' glaze, enamel ware, anc
E facture of varnish.

It is estimated that more than 85 per cent of the white lead pro-
duced in the United States is used in the manufacture of paint. Itis §
the only important white pi¥ment that is ysed unmixed with other :
pigments in oil paints; it is also used in varying proportions in many 4
mixed pigments. The dry white lead is used in paints, as a constituent 3
of the glaze used in the finer grades of pottery, and to some extent in §
the manufacture of rubber. .

The United States produces an export surplus™of about 6,000 tons 3

annually, most of which is manufactured in bond from foreign lead. J ORANGE MINERAI

BASIC LEAD SULPHATE ¥ Orange mineral is a form of red lead; it
£ composition but differs in physical properties
é gravity and lighter color.. It is usually mad
punder a process that requires great care al
fthe price is higher than that for any of t
#Orange mineral is used chiefly in the man
k.vermilion color pigment known as eosin la.
K production of printer’s inks and enamels.

Basic lead sulphate is also known as sublimed lead and is marketed %
in two forms, “white’” and ‘‘blue.”” The white variety is usually 3
made by vaporizing powdered galena at & high temperature in the §

resence of air, which oxidizes it to the basic sulphate. The resultant §
ume is collected in bags, and owing to the zinc content of the ore §
used it usually contains about 5 per cent of zinc oxide. This product 3
is usually not as white as basic carbonate white lead but has a more §
stable color in the presence of sulphur gases. It is used chiefly in the 4
manufacture of prepared paints and mixed pigments. A small §
amount is used in the manufacture of rubber. Some sublimed lead :
is made from pig lead. .

The blue variety is generally a by-product of the smelting®f pig :
lead and is collected from the fumes leaving,the smelting furnaces. ;
Its color is due to small amounts of carbon and lead sulphide. Paints ]
made from blue load are especinlly useful as pratective coatings on §
metallic surfaces. Some blue lead is also used in the manufacture 4
of rubber. - ) 3

i LITHARGE

ZINC OXIDE

v

SRS Sy

Zine oxide, the monoxide of zinc, is made
- United States—the French and the America
lic zinc is heated in a current of air, and th
g collected in long chambers. The product i
f fineness and is labeled ‘“white seal,” ‘“gre
g The white-seal variety is the finest and wh
fravit,y is much lower than the specific gravi
1t is used chiefly in high-grade enamei;r air
al are the intermediate and heavy grades,
American process zinc oxide is made by 1
jore and anthracite coal to produce a meta
‘turn is treated with air to form the oxide. T
bag ‘houses. As lead is usually present
oxide contains some lead compounds. It
white as French oxide but in other respec
American process of making zinc oxide pre
tates.
Zinc oxide has been used a8 a paint pigm
for several centuries, but the increase in |
tates during the twentieth century has been
of the rubber industry. In an estimate ma
e of zinc oxide in the various industries ¥

Litharge is the monoxide of lead and is produced by the oxidation |
of molten lead at g moderate temperature in a reverberatory furnace.
The oxide forms.on the surface of the molten metal and is raked off |
into iron pots. The texture and color of the litharge, which affect -
its use in the various industries, are controlled by the temperature’
of the furnace and the method of cooling. The chief use of litharge is §
in the manufacture of storage-battery plates. The negative plates
are usually made of straight litharge, whereas the positive plates:
are a mixture of red lead and litharge. It is estimated that more:
than half the litharge produced in the United States is used in the
battery industry. The second largest use of litharge is in the rubber]
industry where it acts as a cure accelerator and toughener in the ;
production of mechanical rubber goods and rubber clothing. Other ¥

uses are in the manufacture of lead-chromate color pigment, in the P“?; Ceramics
refining of petroleum products, in the manufacture of insecticides, § Paints ;;&'é;;&fei; -------------- 33 Misce].lan-q
pottery glaze, and enamel ware, in making glass, and as a drier in 3 Oilcioth and linoloum.. ... ... b
the manufacture of varnish and linoleum. o T

Zinc oxide is used in the manufacture of ru
ficial properties it imparts to rubber. It inci
end the resistance to abrasion and tear
_qualities by counteracting the tendency of ru

RED LEAD

Red lead is the tetroxide of lead and is made by heating powdered-
litharge at a moderate temperature in a ‘‘coloring oven.” The}
marketed product varies in compoiition, averaging about 85 per:
cent pure red lead and 15 per cent J' harge; the latter is unchanged $




' 856 MINERAL RESOURCES, 1928—PART I LEAD AND ZING FIGMBITS AND

under action of light and heat. All of these properties are essential: ZINGC BALTS
in making automobile tires, tubes, and accessorios, which toprese
about 756 per cent of the entire rubber industry.

Zinc oxide is seldom used alone s a paint pigment as it dries-
a hard smooth surface which on aging tends to crack and peel off,]
leaving an unsatisfactory surface for repainting. -It has a more}
stable color and costs less than white lead, has excellent white color]
and covering properties, and is durable. These many advantages}
meke zinc oxide a useful constituent of mixed paints, in which it}
. finds a large usage. It is generally mixed with lithopone, white]
lead, and inert pigments. kK

Zine ox1de is also used in the manufacture of oilcloth and linoleum/y

ottery glazes and glass, celluloid, druggists’ supplies, pnntersmks
eather finishes, anf for many other purposes. et

The United States produces an exportable surplus of about 13, 00
tons annually.

B Zinc sulphate, somotimes known as white vit
by treating secondary zinc material with di
which upon ovaporation yields the white crysta
f:to some extent in calico printing and in dyeing,
‘0il, as a disinfectant ahd astringent, and as a si
Eto painting. JIn addition to these uses, sever:
fused yearly in the manufacture of lithopone, b
fan intermediate product it is not separately rec:
‘of Mines.

§ Zinc chloride may be prepared by treatin,
fchlorine. or with hydrochloric acid, the latter
fused. Practically all zinc chloride produced i
fis made from scrap metal or seconcf) ary materi
g ashes, skimmings, and galvanizer’s scrap. Owi
B properties it is usually marketed in solution, alf
& may be obtained in- air-tight containers. Zi

:tj k
. i i
. Loaded zinc oxide is made by a method similar to the American zl;gﬂ&;sz;ésf&gf:sega&gieof{n&rgt())(:ﬁrpl;yo]l:ug,stl)n

process of making zinc oxide. The ore used contains lead in varying®l: “tho manufacture of hard fiber, for medic
proportions, and the finished product may contain from 5 to 35 per; ¥ dentistry. ’

cent of basic lead sulphate.” The propertics of this pigment aro simulargiie
to those of zinc oxide and basic lead sulphate. It has fair hiding power:
but is not so white as American process zinc oxide. Leaded zingj
oxide is used chiefly in the manufacture of phint. 1

LEADED ZINC OXIDE

PRODUCERS AND PLAN’

¢ Tho following companies roported sales of lea
pand zinc salts of thelr own production in 1928.

* LITHOPONE ... hite lead:

Anaconda). Lead Products Co. (electrolytic East
Lithopone is the newest of the 1mporta.nt, white pigments, and - 3 PTOCEEE) o e o e oo e e B8
its introduction into the:United Statos dates back to the close of] E“’I“Quwé‘;f,'i f;g“f;egfgg;;gag_"j"j";"; 1‘1‘{,‘2‘,’}
the nineteenth century. .It contains about 70 per cent of barium:sul-S8€ *  Eagle-Picher Lead Co____“__--'":_::-:_ East
phate and about 30 par cent of zinc sulphide. The latter, & powerful] Do o e ean ino
&"lgment is respons1ﬁle for the useful pigment qualities of lithopone:} %“’{?"F*Lﬁ“dg"c- -------------------------- Sora

he process of manufacture consists in mixing proper proportions of; o e Hrm === e oY

solutlons of barium sulphide and zinc sulphate The resulting pre-j
clgjtato is heated to a red heat and plunged into cold water, after
ch it is ground, dried, and powdered. -
The use of lithopone in the United States has increased rapidly andj
has spread to many industries. Its chief use isin paint manufacture;
in which it is favored on account of its low cost and many goodj
qualities. Formerly the use of lithopone was confined to interiord
Emnt as the pigment would discolor in sunlight. In recent years;
owever, the refining process has been changed, and it is claimed that]
lithopone with a stable color suitable for exterior paints is now;
being produced. It is generally mixed with other pigments, nota.bl
zinc oxide.
A large quantity of hthopono is used in the manufacture of oﬂcloth
and linoleum, artificial leather finishes, window shades, and puntera
inks. The distribution of the 1927 and 1928 sales of lithopone is§
given on page 352. S
The United States has a small excess of lithopone imports over " Evans Lead Co oo
exports. b ' Franklin Lead Oxide Co

Do
National Lead & Oil Co. of Pennsylvania.... New
Sherwin-Williams Co. - Chic
United Lead Co.___
: Wetherill & Bro.._..
Basic lead sulphate, or sublimed lea .
Eagl(]a)chher Lead Co. oo ecceceeea

..................................

St. Louis Smelting & Refining

National Lead Co.o oo omnnaona oo C

Red lead, orange mineral, and litharge:
Eagl(]e) -Picher Lead Co
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Red Jead, orange mineral, and litharge—Continued.

LEAD AND ZINC PIGMENTS AND 8/

W Busi hite lead, red lead, litharge, and orange
Harshaw Chemical Co ......... vememmmceane Cleveland, Ohio. :Busic carbonate wcomff:,p'uon in the Um'u;é7 étales, 1919~
.I)vcl:htn T.Rlé%wiis &CBros. [0 TR II_’lhila,delp(guiar P]n.
otala ning Coo e ammpn nd.
National Lead Co. of California..._.________ Melross, Calif. Baslc aarbonate Red lead Litbe
Natig)nal Tead Cooo o ___ gthiingq, Ill{/i
0 memm e m e e m e . Louis, Mo. ds
15 P Brooklyn, N. Y. Pounds Vlslua Pounds | Value { Poun:
National Lead & Qil Co. of Pennsylvania..__ New Kensington, Pa. -
Sherwin-Williams Co. v ____ Chicago, Ill. 2,213 | $2,480 7,100 | $1,136 fou ... -
Wetherill & Bro......_._.._..___._____.C Philadelphia, Pa. 10,077 104491 20781 17801 31,02
Zine oxide and leaded zinc oxide: il el hine 94| 1,770
American Zinc Co. of Illinois. . .o ...____.__ Hillsboro, Il1. 336,802 | 31,388 3,600 220 22’5‘%3
American Zinc Oxide Co.-oo.o__..____.. Columbus, Ohio. WLIso: 134781 1814 | zir
Eagle-Picher Lead Co. .o cvoeoommno .. Hillsboro, IlI. us0m| el M 817 122
Empire Zine COuee oo Canon City, Colo. 330,421 | 29,901 | 51,088 4,403 1,182
Grasselli Chemical Co_ _ ..o _ East Chicago, Ind. 106,236 | 15,880 ( 24,676 | 1,810( 2,100
Internatic;nal Lead Refining Co. (French East Chi Ind
FOCEBE) « o v mmm e e e e m e m e m e 28t Chicago, Ind. . nited St
Proses (French process) oo TTTIIITTIs Akron, Ohie] White lead and red lead exported from the U
Mineral Point Zinc Co...o..eo oo Mineral Point, Wis. White lead !
New Jersey Zinc Co. (of Pennsylvania).____. Palmerton, Pa.
Do. (French process) ..o moo ... Freemansburg, Pa. 8hort tons | Val
Ozark Smelting & Mining Co.. -~ Coffcyville 1%& 1e 017 | 83001
River Smelting & Refining Co. oo ___ ‘Florence, Colo. 14,901 | 3108
‘ Lithopone: ' ) 5,161 3
hemical & Pigment Co. (Inc.)_ ... _______ -Oakland, Calif. A
DO e Callinsville, Iil. 15, 055 853
) 0 s —-- St. Helena, Md. 18,832 | 1,203
E. I. du Pont de Nemours & Co___.. ‘eee--~ Newark, N. J. :3'323 L w
Do e e -.<:Philadelphia, Pa. 16,470 063
gagle-Picger Lead] (CDO___..........._-,,.__~ érgo, llll. NI 3
rasselli Chemical Co.__.. ___,_._.._..._._ Grasselli, N.J. . ad and baslo lead sulphate or sublimed lead not class
Krebs Pigment & Chemical 0..-uwiveu-—: Newport, Del. 3 ngu]?exsp&:-uw%‘-‘glz?r?nyInclud:san upknown quantity of baslo lead sulphal
Mineral Point Zinc Co.._.___.____.._______ Depue, IlI, . o, Exports of red lead and litharge not classided ?Dﬂ;‘,';g‘,z;?;,f@;,“,:‘:g
New Jersey Zinc Co. (of Pennsylvaniz)...._. Palmerton, Pa. . Years may Include an unknown quantity o ge.
Sherwin-Williams Co. _.__..o._.o .. _.__._ Chicago, 111. White lead ¥ exported from the United States, 19272
4 Unlitted Color & Pigment Co________._______ Newark, N. J. ! o
Zinc salts: e : S
AC;kansasé Preseriag.vg COm e I1"‘Ion'th l}litl&]eJROCk' Ark. i Destlnation Short ;um Val
arles Cooper S U ewark, N. J. o
General Chemical Co______..______________ Chicago, 111.
Grasselli Chemical Co_ _._____.__________.__ East Chicago, Ind. 61 $10
) 5 7 Grasselli, N J. Cuba... & P
D0 e e Cleveland, Ohio. .Mal:k:'?;- : 356 87
Do ... --- Weirton, W, Va. A 88 20
g}?l‘ﬁ{l&w LeChemiquCCoEI___S - -- gze;re(lia]nd}; Ohli)o. 668 134
arles Lennig 0. (Inc.)-. e ———— riladelphia, Pa. i . . =
Merrimae Chemical Co__._________________ “Everett, Mass. Bouth America: : 0]
Monsanto Chemical Works. _._.__..________ Monsanto, Il lomb L u g
Ozark Smelting & Mining Co.. .. ._____ Coffeyville, Kaus. Uruguay. .. 20 6
- Other B8 92
IMPORTS AND EXPORTS r 642 | 113
’ . . . S Europe:
Lead pigments.—Imports of lead pigments into the United States jil etherlands. : - PN
. . . . . United Kingdom.. 4
are relatively insignificant. In 1928 imports of white lead and red § oth 2

lead decreased, while imports of litharge and orange mineral increased.
Exports of white-lead pigments increased 7 per cent in 1928 and 3
amounted to 4 per cent of the total domestic output of basic car-j
bonate white lead. United Kingdom took 66 per cent of the white-
lead pigments exported in 1928. Combined exports of red lead and .}
litharge increased 46 per cent and amounted to 2 per cent of the total 2
domestic production of these two pigments. '

4, 588 658

‘Asin: .-
Phlllpploe Islands. ccnoceeeivuerenmmeemmrenmamaaan 14: 35
Other

l(? 36
AfICB . co e e e eeac e s cmemcaccecensemmemmam— v .-
Oceanls, including Australla. o oo oocmroaaacecaianae 10 3

6, 047 27

I White lead and baslc lead sulpbate or sublimed lend not classified separat
include aen unknown quantity of basio lead sulphate or sublimed lead.
1 Less than 1 ton.
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Zine pigments and salts.—Lithopone is the principal zinc pigment }
imported into the United States. Imports of lithopone increased 3
24 per cent in 1928 and were equivalent to 5 per cent of the domestic |
output. Imports of zinc oxide did not change materially in 1928;
they were equivalent to less than 1 per cent of the domestic produc-
tion. Imports of zinc sulphide have increased from about 8,000 ]
pounds in 1926 to 338,000 pounds in 1928. Imports of zinc chloride
and- zinc sulphate increased substantially in 1928. The Nethorlands
supplies about 75 per cent of the zinc pigments imported into the
United States. .

Zinc oxide is the principal zinc pigment exported from the United :
States; in 1928 there was a slight increase in the quantity shipped Y}
abroad. Exports amounted to 9 per cent of the domestic output, §
Canada took 43 per cent of the total, and United Kingdom took 29

per cent. Exports of lithopone increased 58 per cent; imports, how- 3

ever, exceeded exports by 6,600 tons, or the equivalent of 3 per cent
of the United States output. .

Zine ozide, lithopone, zinc sulphide (white)

ide ( zinc chloride, and zinc sulphale im-
ported for.consumption in the.

nited Stales, 1919~1928

Zinc oxlde

Lithopone
Year Dry - In oll
T e e e ———— - — Bhort
Value
. Short ; Short toos
. tong . Value ns Value
105 | 344,338 3 $1,351 739 | $122,708
1;431 0, 880 14 3, 500 1,714 203,240
1,286 | 145,071 57 17, 849 5, 247 432,019
2,712 | 301,549 42 8, 505 10, 763 885, 671
1,038 | 109,415 89 21,934 10, 440 778,383
1,703 | 229, 620 110 25,874 6,830 543, 025
1,274 205, 682 132 31,187 6, 330 478, 308
1,127 | 108,807 o4 | 23,10 8,688 | 661,700
1,399 | 220,427 77 18,619 7,979 856, 166
1,348 107

208, 657

Zlnc sulphide ! Zlnc obloride Zlac sulpbate
Year e e ,_S‘.__t e e -
hor! hort
Pounds!| Value tons Value tous Vaoilue
.

10,035 | $4,413 1 $192 o) $162

45, 482 15, 027 585 76, 406 60 3,038

83, 637 8,330 2,109 | 213,905 17 820

27, 160 8,453 1,374 | 87, 500 17 1,004

11,844 5,403 551 44,104 20 3,468

, 078 5,727 319 [ 23 011 13 1,285

14,604 6, 589 409 60,712 17 1, 368

7,800 , 125 508 51, 605 68 4, 500
192, 223 22,984 470 40, 080 205 0,390 .
338, 030 47,236 563 47, 186 683 28,888 -

! Zlno salpblde is stated {u pounds rather than tons because of Its bigh value and swmaller quantitles,
3 Less than 1 ton, -

LEAD AND ZINO PIGMENTS AND SAL

Zinc oxide and lithopone ezported frbm the United Stat

Zlne oxide
. Year -
Short tona Value
- 14,703 | $3,050,27
. 11,164 | 2 151, 64
- 2,811 420, 2¢
- 3,977 503, 12
- 5,024 743, 67
- 3,02 606,
- 10,856 | 1, 503, &¢€
- 14,601 | 1,017, 4
- 14,404 | 1,82),7¢
................................ 709 | 1,849, 8
+ Not classified separately prlor to 1922,
Zinc oxide exported from the Uniled States, 1927 and 192
: 1027
Daostination
Short tons Value
s Nortéb America: 5 544 570;, .
: 4
Masico 87 18, &
73 13,0
30 7, 4
5,786 809, 3
14 2,0
131 28, 31
145 29, 0!
1,708
686
3,410
1,836
7,638
09 12,7
711 84, 3
810 97,0
b 8
111 15,7
14,494 | 1,821, 7
! Loss than 1 ton. v
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PRICES AND VALUE

The total value and the average price received b d .
from sales of lead and zinc pigments &ns salts are given grn g?gc:cfi%rs 3
gages of this chapter. The range of markot quotations as reporteg'

y the Oil, Paint and Drug Reporter is shown in the following table.

Range of quotations on lead pi, 3 7
gmenls and zinc pigments and sall
1926-1928, in cents a pound alts at New York,

Produot 1928 1927 1928
Basic lead sulphate, or sublimed lead, d 4
Wh%o l“’ldr e E““; Joa0 carbararnd: ry, o casks............ 9. 00-10. 00 7.75~ 9.00 7.7 3
(24
9.76-10.76 8.60~ 9.75 8. 26~ 8,
L2 ol carload Tois- 12,16-12,30 | 10.73-12. 15 10,73
B land’, p i ca'sku..._._.. }(l) %]l. 78 8.76-10.76 8.60- 9.00
Orange mineral, Amerlcan, casks. .. 13 25-}3' gg 1‘1)' ;g—{é s oo
mg :l?:::‘gt,ebr%:g, brgksn, barrels. 13, 00-14. 60 12'00:13' gg :é%;i % E
br , X . 00-13. )
Zlnquxlde: , P , drums -| 1 10. 00-12. 00 13. 60-15. 00 13. 00-15. 00
merican process, lead-iree, bags, car lots.____ 5
American process, leaded, barrals, car lots. . -o-o. 2 277" ggg- ggg 0. 76~ g go oo s
French process, red seal, hags, car lots... . 0. 38-10. 13 ' 0'18 oo
French proceas, green sesl bags, car lots. 10. 38-11. I:S 10'51,1 05
Ly Freneh process, white sesl, Barrels, car lo 2 o11,03-12 38 1183 e
Lithopone, ; + bags, car Jots 6.38 5.03 5.38 525
Solu%on, drums. . 3.00- 4.25( 276-4.00 | 2.76- 3.2
£. 25~ 6.00 5.25 5.25 3
3.00- 4.00 3.00- 3.75 3.60- 3.72
'l Reported'as *paste, barrels,” in 1926, 1 At works.

Quotations on’ basic “lead sulphate and white lead in oi
constamt throughout the year, notwithstanding an upwuxﬁi (z;lenvgeirg
the price of lead: during” most of the year. Dry white lead was 7
quoted at 8% cents during the first 10 months, but in November
1t was cut to 8} cents. Quotations on litharge, red lead, and orange .4
mineral fluctuated with the lead market and were the ’same at tﬁe .
end of the-year as at the beginning. The range of quotations on
leoai a(éetégt_e_e.nd lead urscimate was %ower in 1928, :

uotations on zinc oxide and lithopone were constan
the year, althou%‘h the price of zinc in%reased stoadily frgrgllﬁ‘%%%ﬁgg;
to December. The price range of zinc chloride was lower in 1928
while that of zinc sulphate was somewhat higher; '

.

ZINC!

By EvmMer W. Por

GENERAL SUM]

Salient figures of the zinc industry in th

Productlon of primary zino:
From domestIc 0reS...cceeecrveenncnccecormasvanamcnancnns
From forelgn ores..

Apparent consumptloa of primary zino.
Btocks of zlno on hand at smelters Dec. 31_
Ratlo of electrolytic zino to total primsary zino
Recovery of unalloyad secondary zino
Prices per pound of prime western zino at 8¢. Louls:
Avorago [or Year........
Highost monthly 8Verage.ceceecccerneveacrmcacncomevanaas
Lowest montbly average....... -
Mine production of recoverable zine.....
Trl-Btate district (Joplin reglon)..
‘Waestern Blates.

From a statistical point of view the .
of the United States, which began in th
to a definite end early in 1928, and duri
definite improvement was noted in the &
The price, although considerably under th
consistently after February. The St.

cents per pound at the beginning of the
cents the latter part of February, and t
of 6.35 cents, which was maintained t)

‘yearly average was 6.03 cents, as compar

The production of primary zinc in tl
to 602,581 tons, as compared to 692,51
from domestic ores Jbaving increased 2.
foreign ores decreased 29 per cent. In 197
to nearly 27 per cent of the total produc
cent in 1927. Coincident with this, M
as the leading producer of metallic zinc.
zinc increased 7 per cent. .

The apparent consumption of primary
for all time and was 12 per cent greate
industry showed the largest tonnage-in
while die casting exhibited the largest per
ing used considerably more zinc 1n 1928,
slight decrease.

1 Work on manuscrl?t completed October, 1029.

3 Tho statlstics in thls report were prepared (unless otherwise
on imports and exports wers complled from records of the Bu
by J. A, Dorsey, both of the Bureau of Mines.
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perature below its melting point and that the vapor forms an alloy o. 1

the surface of the metals to be coated: The process is especially adap

ed to the coabin%)of quantities of small articles and threuded hardwarg

such as screws, bolts, and nuts. Zinc dust is also used as a reduci

ent in the manufacture of dyes, as a precipitant of gold in the cyani

1de process, and as a pigment In paints, especially marine paints,

e following companies report i i
duine follow g P ported the production and sale of zin

Producers of zinc dust in the United States in 1928

Locatlon of plant

The Alloys Co__ ___ o San Francisco, Calif.

Federated Metals Corporation_________
John Finn Motals Workeo.roo. 11.11 0177277 oos drenton, I 0. e
Grasselli Chemical Co ... ______ .- 77""""" Meadowb E' W'1 IV )
New Jersey Zino Co__.._._.___________ "7 Palmer‘: m(l)’ o
%u;?eréoxé.zmc Corporation..__.___._._.______ Sl Philadclg?l’ia 8'15&

nited Statesa Zine Co_ . . ._..__________.__" Sand Springs,, Okla.

ZINC PIGMENTS AND SALTS

Zinc oxide,: lpaded zinc oxide, and lithopone are the principal’§

_ hate are the principal
These products are manufactured from various zixll)cifercl))us

pifments of zinc,’and the chloride and sul
saits.

materials, such as ores, metal, and secondary substances.

the total zinc content.of all zinc pigments and salts produced and sold

amounted to 187,031 tons, an increase of 4 pe i
was derived from the following sources: per cont over 1927.  This

i)doztn.el;tic [0 4 U ?20: (t)o‘;(;

etal_ . T - - !

Secondary material ... ___________________. - gg' ggg
“““““ “

The following table gives the primary zinc content (that is, zine

derived directly from ores) of zinc Eigments and salts produced for |
t

market in the United States during the last 10 years.

Primary zinc cor.uerit of zinc pigments and salts made in the United States, 1919~ H

1928, in short tons !

Yesar ’Plzman\‘.s! Salts Year Pigmonts| Salts
3,303 1} 1924 108, 282 .
)y 1,075
g, ;143; {8% 110, 554 6873
Lo 127,085 2,106
, 27 121, B9 47
1,673 ([ 1928 123,064 126

t Includes some ziuo‘derlved from primary drossesi{rom zlnc-reducut;u plants.

The direct use of zinc. ore in the i 1
. > of 2 1anufacture of pigments and sal
increased 285)91' cent in 1928, while the use of metullﬁ:&iinc and s;ecomi‘lfs
u%maten mCI:eB..sed 11 and 8 per cent, respectively.
re was used in“the following roducts in 1928; the percentages

represent proportion of the total zinc verabl
entering the various pigments: » recoverable from the ore,

Amerioan prooess zino oxide. ______ . PN_',.'SOH'-
Lithopone.._.__.___ . ____ _______ITTTTmmmTmmTTTTTTTTICC 121

Leaded zlnc oxide

i Becondary zloc recovered in zino salts. ...

. increased 11

ZINC

f:The metallic zinc was practically all used in the me
firench process zinc oxide. The secondary zinc was d

ows

Lithopouo.__-_--______--____- ________________________
Zino 888 - - - o e ccdme e memmmmmmme s

Leaded 2zine oxXide. «ccoccccacmcammm e e

Further details of thé production of zinc pigments
ven in the Mineral Resources chaptor on lead and zin

SECONDARY ZINC

The accompanying table shows the amount of se

Frocovered in the United States as metal and in zinc d

nents, and zinc salts, 1925 to 1928. ‘
Secondary zinc recovered in the United Stales, 1926-1928, in

. 1925 1926

30, 181 40, 709

fnc, redistillod
econdary zinc, redls 22,240 23,71

scondary zinc, remolted

 Total zinc rocovered unalloyed. . oo-ceeeceonceoresnann- 61, 430 64, 570
ecovered zinc {n alloys, excluding old brass remelted ... ... 13, 300 13, 430
ecoveted zlnc in remeltod brass (estlmated)....-eeceoceoenoeo- 63, 300 63, 000
" Secondary zlnc recovered ag metal._... ‘ 128,000 | 141,000

econdary zloc re red ag 6, 932 1 400°

gry zinc recovered In zino dust..

]
scondary zino recovered in plgments.... 11,714 12,480

10,928 10, 084

Total 8econdary 2{0C. . moeaicncannmmvacacrammme e 166,000 | 168, 000
b2

The recovery of secondary zinc increased 7 per cer
excoeeded all previous records. The production of

increased only 2 per cent.

Secondary zigc recovered in the form of metal increa:

" due to increases of 14 per cent in redistilled secondary
- cent in remelted brass.

That recovered in dust, pigms
er cent, all three products having cor
stantially to the increase. : ) s

Since 1910, the first year for which satisfactory data
production of secondary zinc has increased steadily, ex
postwar period. Since the production of primary zin
at about the same rate, however, there has been little
ratio of secondary to primary zinc. From 1910 to.191
of secondary zinc as metal was equivalent to 23 per cent
zinc'output. During the war and postwar periods the.
by extraordinary conditions, but during the last fiv
avoraged 24 per cent. In 1928 the ratio was 256 per
ratios for copper and lead were 43 and 40 per cent, resg
relatively a({’vantageous position of zinc is probably d
percentage consumed in dissipative uses, such as zinc
dust, pigments, and salts which yield little secondars
estimated that less than 35 per cent of all the zinc min
ever available for secondary usage.
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The Magnolia property owned by the Anaconda Copper Mining
Co. was worked by lessees, and 4,086 tons of silver-lead-zinc ore wass
Shlpfi’ed to the flotation plant of the Timber Butte Milling Co. i

e mine was operated by a lessee who shipped dearly 1,000 tons s, * LEAD'
of lead-zinc ore to Butte for milling and 2 cars of first-class siliceous 3
silver ore to Anaconda for smelting. The Badger State property of;
the Anaconda Copper Mining Co. was reopened and produced 1,637
tons of lead-zing ore of milling grade. Other producers of lead-zineg
ore were. the Minnie Jane, Mo ton, Lizzie, Goldsmith, Curr , Gar-3
ﬁeld-Sal_vador, Magna Charta, Elba, and Venus. The Moulton 3
Goldsrr_nth, and Venus also produced first-class siliccous silver ore.:
The Right Bower mine of the Anaconda Copper Mining Co. was
worked by a lessee who shipped about 1,300 tons of first-class oxidize
coPper ore to Anaconda for smelting. The Lizzie mine also produced:
& little first-class copper ore, and small lots of similar i
from the Butte-Bullwhacker, Rose O’Malley, and B & B properties, 3

‘ By Eumer W. PerRsoN?

GENERAL SUMMARY
Salient figures of thelead indu_stry in the Uniled Sia

%na'l;l g)ltgs'of 1§irsst,-cl:_a,ss silver ore were shipped from the Little Darling, 8 . Productlon of refined primary lead: abort
ctod Willionench Alics, French Joe Fraction, I. X. L, and Unex R e ———“

pected Williamsburg claims. A small lot of slag containi litt
copper was shipped from the old Bell smelter dligmp, ma{ldm;%rz tlhuln ’

1,500 tons of low-grade copper ore containin RO e Ty Joaaondary lead: :
) W ) g more than 6 ounces of
silver to the ton was shipped from the East Butte dump to Anuconc?a R

for sielting,

- Total production of pig lead (primary and secondary) ... .ccocecaumuanan [
Imports (feneral):

. .
:

orts:
xpneﬂuod plg lead from domestlic ores. ....
3 Refined pig lead from foreign materlals ... ..
R Apparent consumption of refined priroary lead.........
) g;tlmata@o::mm;;tlon of primary and secondary lead...
 Prices per pound of refined lead at New York:
11ighest monthly 8Verage. ... cecceavcecameneannacues
lowest monthly average...
Average (OF YOBl .o _ceeeen..
Quotation at end of year........
Miae production of recoverable lead
Southeastern Missour! district...
9171 SR
Coeur d'Alene feglon.....
Jorlln (tril-8Btate) region. .
Al othor..ou. cocaaciaancan

1 Revised figures. : o
1 Exclusive of the output from Virginia, figures for which the Bureau
publish. . . ' e

The depression in the primary lead industry, w
steadily during the past few years, appeared to !
in 1928, and a sli%ht but definite upward -trend
the latter part of the year. i*Although the pro
refined lead in the United States was 2 per cent'le
the decline was due largely to curtailment during
year. The American Bureau of Metal St_&tlsﬁl(_:s__'

v s

i

! Work on manuscript completed December, 1029. - * i :
! The statistics in thls report were prepared (unless otherwise ludlcntodz 1
on imports and exports were compiled from records of the Bureau of Forelg
I A Eorley, both of the Bureau of Mines. et

47 : [P

30831—31
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monthly output as in July, after which there was a definite upwar
trend. Outstanding features in the production of refined prima
lead in 1928 were the 6 per cent decrease from domestic ores and th
21 per cent increase from foreign materials. The latter was the ne
result of the 34 per cent increase in the refined lead produced fro
foreign base bullionand the 18 per cent decreasein the amount obtaine
from smelting foreign ore. :
The downward trend in the price of lead, so apparent in 1927, con
tinued during the first part of 1928, reaching the low point of tho yea
early in March; during the remainder of the year the trend was d
nitely upward. The New York monthly average was 6.50 conts fo
January. The low average for the year was 6.02 cents for March. B
October the average was again 6.50 cents. There was a slight reces-
sion in November, but the price again averaged 6.50 cents forg
December. The average for the year was 6.31 cents in 1928, as]
compared to 6.75 cents in 1927. Owing to the depressed London3
market in 1928 the New York price exceeded the St. Liouis avera
IIJJ on{y 0.17 cent per pound, as compared to 0.23 cent in 1927. The1
ew York price was 1.73 cents above the London average in 1928, as?
compared to 1.50 cents in 1927. :
The revovery of secondary lead in pig lead and in alloys in 1928
broke. all . previous records; it amounted to 308,600 tons or the:
equivalent of 49 per cent of the primary lead produced from domestic
ores. Secondary lead recovered as pig leas amounted to 138,000;
tons or 45 per cent of the total secondary lead recovered in 1928.

The total consumption of lead in the United States, as estimated '}

by th_e American Bureau of Metal Statistics, amounted to 930,500
tons in 1928, an increase of 11 per cent over 1927 and surpassing all7;
previous records. Storage batteries ranked first among the consum-:;
ers of lead in 1928 and showed a 26 per cent increase over 1927 in
the quantity of lead used. Cable covering was next in importance
and used 12 per cent more lead in 1928 than in 1927. White léad
was the third Ia.r%esb consumer in 1928, but showed a slight decrease
in the quantity of lead used. This industry, which consumed 23 per

cent of the total lead used in 1922, took only 13 per cent of the total

in 1928. ‘Owing to the large increase in the recovery of secondary”’
lead there was a decrease of 1 per cent in the apparent consumption |
of primary lead. . . :

ine production of lead in the United States showed a 6 per cent
decrease in 1928, fairly general throughout the States—production *
in the Western States having been curtailed 6 per cent and that in .-
the Mississippi Valley States, 5 per cent. Oklahoma suffered the
largest tonnage cut, and Virginia was the only State in which there
‘was a substantial increase.

General imports of lead in base bullion increased about 10,000 ton
or 9 per cent, largely as a result of importations from Peru, wher:
an American copper company began lead-smelting operations. Im

orts of lead in ore decrcased nearly 15,000 tons,or 36 per cent, ;
argely as & result of smaller shipments from Mexico. Exports of :
. refined pig lead from domestic ores were nearly 12,000 tons (461 per
cent) greater in’ 1928 than in 1927; at the same time exports of -
foreign pig lead decreased nearly 21,000 tons, or 17 per cent.

An important development in the United States lead industry in ‘

1928 was the organization, on November 14, of the Lead Industries

~ would be lheld in March, 1929. -

Association, comprising both producers and cor
purposes are to promote service among lead in
munity at large, disseminate accurate informati
of lead products, collect statistics on marketing
lead and its products, and develop methods to‘1
those in the lead industries. "Its membership :
engaged in mining, smelting, and manufacturin
States, Mexico, Canada, and South America. F
& ciation began distributin weekly reports on the
¥ stocks of pig lead and white lead in the United

World smelter production of lead in 1928 ar

£ short tons, a decrease of about 1 per cent as_

Production outside of the United Statesincreased
output, which ranked second to' that of the Uni
to 13 per cent of the world total; it was 6 per cen
Australia was third, with 9 per cent of the wor
6 per cent less than in 1927. Canada ranked fo
it 1ncreased its output 2 Eer cent. Spain fell off
fifth, with slightly less than 8 per cent of the w

6 and Belgium followed in order, with little change i

increased its output 19 per cent, and Peru and;;

¥ their production considerably.

The London price of lead m 1928 averaged £
or 4.58 cents per pound, a decrease from 1927 o
ared with a decrease of 7 per cent in the Ne
ow price prevailing in Europe caused European
curtailment of output along the lines of the Zin

“was held in. London in September, 1928, but

negafive. Arrangements were made for collect
tistical data, but it was concluded that worl
inconsiderabie, that production’ was about kee
sumption, and that curtailment of output was
time. Later in’ the year it was announced .t

During the past few years some important o
largo ‘quantities of lead have been developed...:

. is the-Mount Isa depagsit in Queengland, Austral
. to have ore reserves as follows: 3,500,000 tons of

ing 9 per cent lead and 3.6 ounces of silver per
of sulphide ore containing 6.1 -per-cent lead, 8.2
ounces of silver; and an additidnal 500,000 ;to
much higher grade.. " ‘Production is expected in 1
of the plant is to be eventually 2,000 tons of ore

there' was considerable development of lead-zinc

in British Columbia, from which an increased out

Buchans mine in Newfoundland is reported-to ha
000 tons of ore averaging 7.65 per cent lead,!17.¢
ounce of gold, 3.25 ounces of silver, and 1.4 per. ¢

" tion at the rate of 300 -tons of ore per day. was:be

of the year, and an increase to 500 or possibly:1;(

§ soon. In France, Russo-Asiatic Consolidatedi
g ore bodies at Villemagne and St. Sebéastien w!
* promising futures.:-No - substantial -discoveric

reported 1n the United States in 1928, ..
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PRODUCTION
GENERAL

Pig lead produced in the United States for domestic market aﬂ :
export is derived from three main sources—domestic ore, foreign or,
and base bullion, and secondary materials. The following table show;

the quantity of pig lead produced from each of these sources from

1919 to 1928.
‘ Pig lead produced in the United Slales, 1919-1928, in short tons

R o

v LU LEAD ) .}.’-H:»llﬂj'/‘_'

Refined primary lead produced.in the Unilted-FStatc:e, 1

i

(

—

Bhort tons

Year Desilvor-| Desilver-
o ized 1zed
Jead 11 | soft lead

[T

AETID *‘From”'l” "h""lm
Total |domestic .lFJom  fore
as

Soft' lead | 'produc- | ores and | forelgn
LoEpar el

tion ¢ 7 -bhase -.-xcru.vbunf
- bulllon |y Ly

7,176,497] - 328, 9911 2, 929,
1, 160

From do- | From for-

From

megtic ores| elgn ores .

Year and base | and base seg';ﬂ:ﬁ
bullion bulfon m

424,433 | 57,787 55, 684

476, 849 52, 808 6,350
308,222 50, 367 49,370
468, 746 63, 916 75, 480
543, 841 74, 481 98, 430
568, 407 124, 086 90, 400
054, 921 112,048 112,420 |-
480, 085 118,258 125, 000

068, 320 128,210 | 119,000
164,809 | 138,000

The total production of pig lead for domestic market and export in
1928 increased 3,541 tons, or less than one-half of 1 per cent. The
production of pig-lead from domestic ore and base bu lion decreased
8 per cent, whereas that from foreign ore and base bullion and from

secondary materials increased 21 and 16 per cent, respectively.
‘ St PRIMARY LEAD
REFINERY PRODUCTION

Pig lead is'classified by the Bureau of Mines és primary or second-
ary, according t0 whether it is derived directly from the smelting of.
ores and from base bullion or is reclaimed from industrial lead serap.’
Some plants.that ordinarily smelt ore frequently add lead scrap to the

lproduct is an insefFa.rable mixture of lead

ned pig lead. Never-
theless, the smelter calculates the quantity of secondary lead so pro-

duced, thus ensbling the Bureau of Mines to obtain a consecutive rec.
ord of the amount of primary lead being supplied to the trade each

charge, 5o that the resulting

from both sources and is all marketed as re

year.,

- Primary lead may be produced from domestic ore or foreign ore and

0. The smelting of lead-bearing ores from the Western
States yields an impure pig lead (base bullion) that contains valuable

from basebullion.

amounts of silver and gold, in addition to objectionable impurities
such as copper, arsenic, and antimony. This base bullion is given
further treatment for the removal of tha impurities and finally emerges
for the market asrefined pig lead. The smelting of lead-bearing ores
from the Mississippi Valley and Southern States yields soft lead pure
. enough for marlketing, but some of it is desilverized and is designated
. in this report as desilverized soft lead. Foreign ore is first smelted
" into base bullion and then rofined for market, Foreign base bullion
imported into the United States is also refined before marketing.
“All of these products for market are referred to as refined lead. The
~following table gives a summary of the refined primary lead produced
in the United States from 1720 to 1928. :

301, "29,433| 131,867

) ! 11 1,887, 285:
,18010-,_13%'%.&5“: 15 5‘“.5[

fe7ex 2

13,018, 961 1,211, 891] 6,024, 005 20, 254, 85717, 126, 290] 3, 128,68

D

1s excluded; see p. 016, lDas[fvo?lz‘ed

1The lead of ant)i t llt'!.nd
" The total production of

decreased 18 per cent in 1

1928. p

Tcent of the tagal output'in 1928, whereas it amour

refined primary lead in t

; -Of y
was 1.9 per cent less than: the 1927 outpuf;
'erlgzxszt less -tha% the 1926 production, the nt:al)?vml‘i]
to date. The.greater relative decrease in tot % h p£
aarked decline in-the average price of lead. oo o 3
was 10 per cent less than' that for 1927 and . f'!t?};?;ﬂfi
r 1926, and amounted.to only 68 per cent ol.thak:

f} Qait Y} K

: 1 value up to the endof'1928. * * ™ e
r.l%‘\:?o thsbanging features in the production.of ‘pr
United States in 1928 were the increased output. ire

tic ores:!

nd the decreased. production from domestic ore; i
gf lead from ore and base bullion of foreign origin am
tons, an increase’ of 21:pet cent over'1927. . Foreig

¥ 0f the total in 1927. This increase wasall'due tos

R

A d lead from foreign base bullion, whic
' "?eor?t (;;rfg&e; rggned-_lead delxg;w_{ed“from'the -spelti

928." The production of

ic i 6 per-‘ce

d tic’ores in 1928 was 42,118 tons, or b- er ¢
; ‘u? I1r19$2$7 and was lower than in ‘any year since ;%924:
“*of refined lead of domestic origin In 1928 was lowel

8

' : : t:of:
- since 1922 and amounted to.only 64 per cent:oi.
"?{?2(:;. The following table shows the quantity an
lead produced in the United States from domestic;

he United States from domeati

Refined lead prqduced'in !

Year Short tons

Value -~
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_LEAD . -

GEOGRAPHICAL S8OURCH OF LEAD RAW MATERIALS SMELTED OR

Fifty-seveni per cent of the lead produced in 1928 fr
REFINED IN THE- UNITED STATES

43 per ¢
ores was from Western States ore, and nearly }

:gsmi::d in the Central and Eastern States. - Small 2
. baselEorived from Alaska ore and from residues from:zinc e

The following table shows the source of the ore a

ad foreg;

bullion from which refined lead was produced in the United States} eased production was the general rule in Ethe;_lmgg
from 1919 to 1928. Most of the bage bullion produced in the West irginia showed the greatest 1lncrease; AHZO}%"' and-
ern States is shipped to the Mississippi Valley and Eustern States fo hnade slight increases. o " et

refining. In reporting the production of lead by sources most of thel
refiners make the distribution on the basis of base bullion, so thatl
the total lead ‘given in this table as from domestic ore includes
both base bullion and refined lead and thus contains s large pa
of the antimonial lead produced from domestic ores. The tota
. here given for 1928 exceeds the total production of refined lead fro

domestic ores, as shown on page 611, by 16,495 tons. The productio

of antimonial fead from domestic ores in 1928 amounted to 17,930 ton:

i lead produced from foreign ore amountad :te
i ?x?f:i:;dorea sgpplied 56 per cent of it, Canadﬁaﬁxog?\e‘
Find South American- ores nearly 6 :per ceq§. d etzi1 :
IMexican ore decreased 35, per cent in-1928 anf 8/ ‘
PAmerican ore decreasted 72 per cent, whllq ‘t.hatf rrom:’
ne r cent. -~ o el
v.’(;f::ﬁ:% I:Spl;ﬁied 91 per cent and South Amengx
Bof the foreign base buﬁion refined’ in’ the United»S
Refined lead from Mexican base bullion increased 23};9?
8 roduction from South American base bullion-was;the
In several years; all of it came from Peru, where an. Am
company begen large-scale lead-gmeltmg opers{tylons..z |

Y

Primary lead smelted or refined in the United States, 1919~1928, by sources,
o short tons .

Bource of ore g 1920 1921 1923 1923 1024 1028 1928 1927 1028

SPECIFICATIONS FOR PIG LEAD . .
Domestic ore: : .
Alask 778 24 400 583 600 | 1,018 ) 1,010
3,813 ( 7,218 ( 8,828 | 0,372 (10,231 | 10,648 | 7,018
614 8 4| 1,233

3 808 4, 04:
12,104 | 11,108 | 23,885 { 25,491 | 31,855 | 37, 553
Idako....._. 2 277( 89,001 (117,101 99, 707°| 91, 487 (137, 797 (123, 700 (123, 363 (182, be:
. 048 50 474 3

. o
‘ i i ing ials classif
' The American Society for Testing Materia

fthree grades—corroding, chemical, and common]. The
¥as to chemical composition are shown in the fol owing,

4

Reamoag immewm= 1] 8,42 'w.ggé 10,300 | 20,307 | 12,808 | 16,401 | 20 3¢ | » i 'lead

ansasl...........{ 7,081 ( 8,421 ) X s 3 7,830 R e ious grades o p;‘p ead, a
Kentuck’ " 83 114 41 73 66 201 06 27 139 chemical composition of the various gra
Missouri 5 218, 083 [210, 300 Allowable merican Sociely for Teating Materials . ..
Mon 3 21,226 | 22 350 | 23, 041
Nevada.. 058 04 11,379 | B, 680
New H 16

New Mexioo.... "} 1418 |“17123"| ™" "384"("1,330"| "1, 6387|5568 | a ar | A e a

Ukishoma ... ___| 49,984 | 68, 494 | 46,902 | 67,438 | 50,002 | 53,017 | 78,487 | 70, 004 165, 790 Corroding —
Oregon e P R T 2 ' 2 ool ] e load, - | Chemical D
, 8outh Dak [ 3 by P 79 not over— i
T 2,708 751 1,02 885 436 770 19 e R no
1 1 [ 40 27 31 102 275 s
1 04,006 | 61,872 | 63,130 |104, 678 119, 318 |166, B44 |161, 127 |188, 199 —
O TR I ,883 | 2,170 | 1,714 | 2,214

1 cent || Percent’
: P"o.oou 0.005-0, 015 | -
------ : A .08

Wisconsin !

25 7| 2
.. 8,841 1,079 1,823 601 | 1,973 | 2,880 ) 2,062 2 007
Undfatributed___7{ - 119 201 . 101 15 2

. 75 . . -
, Zinoresidues.. T 4,887 | 4,368 713 | 1,284 363 | 1,320 1,541 805°| 1,908 ) - Qopper . Ryt '%a :
" [427,825 1494, 347 (306, 287 481,680 (854, 036 (582,000 (686, 451 (695, 830 (684, 165 reenio ' .

t— ntimony and tin to 1 0015
Forelgn ore: ' - : : , oo .002
: fr tralia b ‘L‘, Bismaaih 'msoo
© Australla_ Blsmuth L. ooooceccmeceenaaaaaee : ®0.8

Cansda ., 1,188 Lead, by dlfference ..
2 .

19

1The maxhnum limits for bismuth, oobpar, and silver have been glven, l:‘cgt, it

‘2' 729 1l thres. :
iy - 11 contaln the maximum of al
‘ ?:'Il‘l?; ;trgfr:f' ; 7&7) " O%l:algfc?; ‘ivend Is a designation that has Ri“n useldo ‘lor many years in the trad
Fi T guj'liéz'{- silverizod lead produced from Sputhey'@rg ¥ l_uu_f:ur ° u )
(]\‘l‘lmdg . --: o | o238 :mgtll:::b 005 per cont. o
i - ‘2 ¥ Not specified.

57,787 | 62,808 | 80,367 | 63,016 | 74, 481 124, 080 (117, 048 (118,256 128, 380 | 154, 800 -
Qrand total... {483, 833 |647, 188 lm,su 645,005 (628, 817 1706, 086 {708,499 (814,086 (812, 545 l 797,566 °

i LRI AN

produced from Colorado and New Mexlco ores Is also nonargentiferous. b
... Y Mine groduotlon figures for Kensas pre 27,407 short tons and for Oklshoma, 51,680 tons. In view of .
-the great discrepanoy between m!ne an smafcar figures {or these States, It Is reasonable to assume that
.80me Kansas ore was shipped to the smelters from Suklnhoma polats,

! The lead produced by. these Btates is Douargantiferous or goft lead. A smali quautity of the lead
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Wt S P SOFT LEAD

A large pé.rb (44 per cent in 1928) of the lead produced in the Um

States from domestic ores is derived from the nonargentlferous_i}

. ores of the Mississippi River Basin. The two principal ore-produéj
areas ‘aTe the Southeastern Missouri district and the-tri-State d

Antimonial lead i/’

Towl | Dy o - Total. .

. . A A . I|-F From
(Joplin) at the junction of Missouri, Kansas, and Oklahoma.: from | Mmoo donri:;;:l:lc foelga Antimon
. former district produced about 71 per cent and the latter 26 bullion |(percent{ ore

el ‘of | (short | (short| Short | -
P ! (Isohr%t ags‘ol (ton!) oy | Shor Value

of: the total soft lead in ore mined in 1928.
" Eighty-two per cent of the soft pig lead produced in 1928
marketed - without ‘desilverizing, and 18 per cent was desilverize
The former, whicl' is known in the trade as chemical lead, cont

1,513,008 |

266, 533 ' 5.2 9,674} 4,
1 to 4 ounces of silver to the ton and 0.04 to 0.08 per cent copper sl 43 v BR
is:used chiefly in the manufacture of cable, pipe, and sheets. D 248,107 221 7008
verized:'soft:lead is used largely in' the manufacture of white 1 o549 49| - 13,508
where a very pure product is required. o /R AN S R B &1 22 524 6714
' ‘A substantial’ quantity of high-grade lead concentrates fromf Joor0e9 | 4glo 16,040 | B30T | 287 | 30080
Mississippi' Valley is used each year in the manufacture of lead- i) 00 |- T
ments, principally: basic lead sulphate (white sublimed Tead) ;ai E Il Sty RO A M

leaded zinc oxide. In 1928 more than 10,000 tons of soft lead 'w
recovered in this manner. ;
_The following table summarizes the production of soft lead frq
1922 to 2928." " - Ty

EEER R PTLSI

SECONDARY LEAD
. o L I N L aFpaafsdd
uch of the lead consumed in the.United pSlafes
nufacture of articles fro .which; there.1s 8. _lp,_rgagrgt
metal. . This is particularly ;true,of the storage:pa|

Soft lead prod‘dced in tlig f]nitcd Stales from domes_t‘l.fc ores, 1922-1928, in short loriR

e ; ch is the leading single consumer Q,f.é]%ﬁﬁiu\ ,‘};}%}?{{W ul

8oft pig lend Soft | ge and rapid return of secondery metal. . Lnis 10 1

' : e | lead To- | Totg) iible for much of the increase’in the ratlp of secondgry;l;

| Year , - 1 coverefl 1 sott Tuad domos}‘,(c o lomestic 'unary lead: peruct.l,OH- _4,’,;!1 !9];4 ﬂle,ﬁqf?'

Undesil- | Desit- | 0. | inDig- lea 0, domestic I P f tho primary,0utpt

verlz’od verized ments ; equlvalent, to only 12 per,(‘:legnt-o ,c- pré,n incr\egsel .

—— S —_— " ores; in 1928 thera,tlowns _Pﬂr' ent, a1 1ncres Ly
T — o0l awde | mmuey s sl el day e 7 1927 and the record :to, date. , Qih?f" 'gfnffg FE:,;
1924 1 20615 | eseds | 267,004 | 15,338 | o0y 405 | sorap industries in which there isa large retu ltl 1 ood It)f pe.
1925 260,560 | 48,932 | 300 492 | 17,547 | 327039 | 684 068 feable manufacturg, building, bearing metal, ype !
1028 268,605 | 88,707 | 314,272 | 13,685 | 327,067 | 710’9p0 Hietin Ant of the & dary lead outputanid
w27 233,044 | 56,487 | 280,431 | 13,130 | 302,607 | 00S, 500 §' Fifty-five per cent of the secondary £lead, tin,
1938 225,003 | 49,405 274,403 | 10,405 | 264,933 | 052,402 Fored in the form of alloys, principally alloys of lea » Un,

Nl Includes domest lo refined lead, domestic lead In antimounial lend, and dorestic leed in plgments,

4 5 per cent was recovered as pig lead. '
"n%‘t;ie fl(J)llo'wing tables show the recovery of sec_o_nUd_qr,

atio to the refined primary lead groduch in t,ho,‘-l n(lit
§ domestic ores. Kurther details of the secondary _ea.d :
¥be found in the Mineral .Res‘cln_;rq_es chapter on s'ecgn a

ANTIMONIAL LEAD

. Antimonial lead is an important by-product of the refining of bas
bullion. " In 1928, 33,058 tons of primary antimonial lead was prow
duced, which contained 29,626 tons of lead, an increase of 36 per cen
over the 1927 output of antimonial lead and equivalent to 6.5 per cen
of the total refined, lead produced from base bullion. The principal ?
uses of antimonial lead are in the manufacture of storage batteries
bearing metal, and type metal. The consumption of antimonial lead
In storage batteries Increased nearly 40 per cent in 1928. The fol-

lowing table shows the production of primary antimonial lead from
1919 to 1928. e ‘

e

R S

Lta . ) T
Secondary lead recovered in {Jm{ Uﬁifgd Stal.ea( 19281 ‘92:8'
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Ratio of secondary _lead recovered lo refined primary lead produced in the Umltel

States from domestic ores, 19131928 coverable lead are combined into State totals. Su

-year period 1919 to 1928 are given i the follow

(=)

’ uis not at liberty to publish the total for Virgi
Refined primary lead | burea h o F. . p
‘ Tvlead i Becondary lead would disclose confidential information, so the outp
Yesr Averago | excluded from the United States total.
8h price per . R .

ott tons cgl;gs Ehort tons Mine production of recoverable lead, 1919-1928, by Slale
i 4 N N
411,878 4 . 1019 | 1020 | 1021 | 1933 | 1023 | 1024 | 1025
g‘l)g. 74 ap! &,’8‘32 : : - : _
4 6ol e g AIBSKB e eeemeenne ogr| sms| ol am| a0l e
wadl i BR G o] o8| Al 18 ol aih iy
424 433 el : 1,606 | 2,407 | -s63| 3158 | 4,775 | 3,382.| 3,283
18,540 80| 13160 » 16,636 | 23,318 | 0,890 | 11,739 | 2840 | 2,770 | 31, 488
468, 740 58| 1040 86 575|118, 668 | 90, 238"| o7, 017 [i31, 178|124, 478 (136, 331
543, 841 7.0 194 400 : p 063 1708 | 672 | 1,335 { 1,381 [ 1,464 [ 1,001
5686, 407 8.0 m’m S KANSAS. . oceemue acae 11,057 16, 4562 [ 18, 679 23,27! 17, 598~ 18, 560 | 22, 775
054 03, &9 o e 3 8¢ .- 120 69 02 (5] 1| 16

e &0l Znw BT PR N g
626,202 5.8 oo 334401, 812 |18D, 035478, 413|189, 7437480, 920 21, 864
’ ass T10 840 | 10,183 | 14,884 | 17,078 | 10,788 | 18, 782
Ak IR (R R
PIGMENTS | k4, 086 | 41, uﬂ.oz;sgg oa:mlﬂ*zl(',;ws ..7o:ug
d ,Leag pigments manufactured in 1928 contained 254,000 tons of lead b " ‘ -
l ercllv_e from the sources shown in the following table. Refined pig ] e B :
1?;6(1151'1183(1 lndthe manufacture of white lead, hitharge, red lead, sub-3 6,558 | 41590 | o7, 006 101,734 |i16, 655" 33

lead ead, and orange mineral, and in 1928 about 243,000 tons of th 23T a0 | T asa | 1088

e}t}t ccfntgmed in lead pigments was derived from refined pig lead 260 | w3l eo1) 74 1,94
white lead accounted for 52 per cent of it, litharge 32 per cent, red . 129, 689 496, 87 (414,401 (477, 633 (547, 317 606, 068

lead 14 per cent, and sublimed lead i
14 pe : 1 \d and orange min 2
Sublimed lead and leaded zinc oxide are the gi)rinci;;f Pi rlixegnggnin'
WhI:‘Cht%he 138;1’ _(iont:?n%1 is derived from ores. &

Hurther detalls of the production and value of lead pi i
the United States are given in th i ources choptor on ool
and.zin pigments o chalts.n e Mineral Resourcqs chapter on lead'

Lead in piamente,' 1922-1928, by sources, in short lons

L
11t i3 said that s few tons of lead ore was mined at the old Obipman mine {;
_treated at a sfuall smelter owned by the mine operators.:

_1513 poundas, . : . L.

3 Bureau of Mines not st liberty to publisb figures. :
1 Exclusive of the output irom Virginia, figures for which the Bureau of Mines

The foregoing table shows a total production”o
recoverable lead in 1928, a decrease of 6 per cent fron
‘produced nearly 32 per cent of the total and Utah
cent each, a total of 78 per cent for the three 'S
ranked fourth in production with 7 per cent, and
Colorado and Kansas with about 4 per cent each,
per cent, and Nevada, New Mexico, and Arizona
cent each. The combined output of all other Sta;
tion is shown in the table amounted to less than 1 pe

Lead In pigments from—

Domestio | Forel '
ore om'n Moetal

HoomL SN  Curtailment of production waa fairly general thro
10K E—— . The three largest producers, Missouri, Utah, and Id:
240, 902 |77 638 B ond 4 per cent, respectively.:’ Oklahoma’suffered .tk
st ' cut, its output having been reduced 8,000 tons,

Colorado’s output was reduced 6,800 tons, or’;
Arizona’s 2,700 tons, or 28 per cent. . The produoti
larger in 1928 thanin 1927." - = 1 kT
idditional details of mine production of leafl,rgig
chapters of Mineral Resources covering the mine.p
silver, copper, lead, and zinc in'the various $tates g
Sk S

, 8l
% 7

Incindes also lead recovered In rinc oxide and leaded z'luc oxide

. '

MINE PRODUCTION
" BY BTATES

' "The Bufeau of Mines canva i ieldi

r g sses every mine yielding lead i
‘tﬁlg?vc:;tmg the quantity and metal content gf the gores prlgdzlc;(elsgr
' ce is made for metallurgical losses, and the estimates of re-
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i ributed 3 per cent, and Butte district, Montana, 2 per
Rush Valley district, Utah, was the only other dxstlljgct“t,g_g

‘more than 1 per cent of the total in 1928.° ;

T

e
LEAD BALANCE SHEET OF THE UNITED ST

. o BY DISTRICTS

Mine production of recoverable I 3 3 .
‘ ? 4 ead in the principal - 23 jatri
p L United States, 19811925 fn"s;fi‘ifzi’lid“"“’ distrits of i

District

1923

102 | 1026 | 1927

1924

utheastern Missourl | Missourl. . ......_. 128,735/176, 78167, 408|157, 737105, ol . Most of the lead ore mined in the United States is sn
{:orur dAjons rogion....| Idano 34,045 01, 216114, 0118377020 sl | ts lead content.emerges in marketable form as.primary
oplin reglog......... o, 851) 87,771 80, 83| o 327 120.8561128, 8341141, 048130, Jead and antimonial lead. Some of the ore is used in the n
12,230 10,205 25, s1.092 0% 113 81, 080 of pigments anid some may be exported, but for severa
b 158 25 640 38, ; , 4 a2 a10p ‘amount exported has been mnegligible. The total primar
8101 10, 129 20,220 33,349 : lead in the various products in which it is produced fox
3 compared in the following table with the estimates of recox
*| Colorade™ PR R A Wintniy BTG e/ B a4 in'the ore mined. The table begins with 1907, the first ye:
_____ -} {itzona, o1 478 336 6,781 5. 198 the mine production of the entire country was:determine
Seo 538 24 " 578] o he ; quantities compared were determined by independent;canv

producers and consumers of léad-bearing ore, the.table gi

on the accuracy of the figures. \ o

Sol;thmstem Missouri

. Comparison of mine production of lead and primary domestic lead
; lead products manufactured tn the United States, 1907-1928;":

- . R "anarquad}acqouncodt'

’

Mino - ' . e L
, Year productl Refined |Amtimonia)] PiEments’{ i
Tead loag | madefrom | T

Banner....

Eurekn__ K- e Tero -
Kﬁ!;tol[l:ky-l!ouwem . 673 88 noos ..] 6,853,708 | 5,249,081 124, 168 121,786 |
420,689 | - 424,433 8,330 | © 11,179
7800 1,440 2, 116] 2,317] P ¥ E 404, 814 476,840 80832} + 15212 1Y,
858; o711 ‘844l 1,27 ; 414, 491 398, 222 8,675 . .- 9,089;
477,633 408, 746 58101 . 13,802'| % 488
87,217 | 542,841 9,704’ © 7 '13,812°
596, 068 566,407 |- 11,741 | © 15,338 [
884, 139 654, 921 12,800 | 17,847 | 084
: 633, 017 - 880, 18,620 13,688
------------------- 3 ’ 2\ es,480 668, 820 14,044 | 13,138
(IR RN hrad ¥ 1928 X 027,163 | 626,202 16,825 10, 465

5,022,810 | 6,808,620 109, 380 134,088 1 8,769
s
11,270,516 | 10,787, 707 233,648 255,811 | 12,258

Boulder!._

t Includes 8,325 tons of lead roducad‘nom ic ores lted ide the country

s Includes 3 tons of lead produced from domestls ores smelted outside the country, 7

‘.bE"xti]luslve of the output (rom Virglnla, Agures for .which the Bureau of
publish, . ‘ o .

! Not listed sccordin ’
) g 0 rank,
] ._P}'{{Q_‘U of Miges not at Ifberty to pybiish Bguros.

v TG

The table shows substantial discrepancies for indivi
probably due-largely to variations in_mine and smelter, st
but in none of the last 10 years has the discrepancy,eXcs
cent of the total lead produced. From 1907 to 1918—12-y
production exceeded the primary lead accounted:foriim
ucts by 150,000 tons, or less than 3 per cent.. Fromil¢
there was an excess of 129,000 tons, or'2 per'cegt}‘,';_pffﬂ
lead contained in the lead products. . For theé total periad:
1907 to 1928, mine production exceeded the primary:lead
lead products by only 21,000 tons or less than q’g}qf{é[ﬁhigﬂ

T o
d-uc;‘gv-foé‘g%%ﬂg taiﬂe shows all of the mining districts that hav
1928, Tbe"sﬁﬁih‘iaiiﬁfa Misegori 207, of the 8 years from 1991 ()
ducer for many. .1ssourl district has been the largest pro.
: 'any, years and in 1928 i . gest pro-
Un ! contributed 31 4
‘nited States total. 'The Coour d’Alene region of Idg,?lro iigf:e?ifszl::?

ond in"1928, with 22
; Y per cent of th ; : h
reion (r-Stte) ot ke Juncionof emns 12 1ot Tho Tonfhn
s with 11 ’ .
and ]'J&rk.citjy. djsmctger cent of the total. The Bingham

: it
1928,"having ™ produced %“ in Utah, ranked fourth, fifth, and ,si;?lfli(; ;
United States tota] cel‘h ».7» and 6.6 per cent, respectively, of the M g
‘ L e San Juan Mountain district, Coloru'do, con? 3

b BRELAR LTI
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n Luis Potosi: San Luls Potosi—American Smelting

‘Minera Asarco.) (Smelter.)

LEAD SMELTERS AND REFINERLES mcliing
- : Metal Co. (Ltd.).." (Cis.

' ies 1 i : : La Fé—American
A list of lead smelters and refineries in the United States, Canadaj °“_te°‘2§meﬁe £ me
" ngw'o oo V - In the following paragraphs the production (i)y
Fomelting companies, for which published dal
fhummarized. ' ' ] =
m’III‘hé American Smelting & Refining Co. is lﬁlp
n the United States and operates several lead s
Win various parts of the {Inited States and Mexic
foxtensive mining operations in North and Soutl
Elowing table shows the principal metal products
B operations during 1927 and 1928 1n all countries

Metals produced by the American S’meliina _& Refinin

UNITED BTATES

Arizons: Dou%las—Phelps Dodge Corporation. (Smelter.)

California: Selby—Selby plant, Ameriocan Smeiting & Refining Co. (Smelte
and refinery.) .

Colorado: "
Durango—Durango phmtf American Smelting & Refining Co. (Smelter.

Leadville—Arkansas Valley plant, American Smelting & Refining Co
(Smelter.) '

%ﬁllahq: Kellogg—Bunker Hill & Sullivan smelter. (Smeltsr and refinery.)
noia:

Chicago—Federated Metals Corporation? (Smelter.)

Collinaville—St. Louis Smelting & Refining Works of National ,Lea.d.Co‘
(8melter and refinery.) .

Federal—Federal plant, American Smelting & Refining Co. (Smelter.)
Indiana:

East Chicago—International Lead Reﬁuin%’:(}o.‘ (Refinery only. 143 : e T

)
East Cbicago—U. S. 8. Lead Refinery (Ino.).* (Refinery only. . Betts
electrolytic process.) b

Kansas: Galena—QGalena plant, Eagle-Picher Lead Co. (Smelter.)
Missouri:

Granby—American Zinc, Lead & Smelting Co.¢ Smelter. i : et idiary of the .A
erculaneum— St. Joseph Lead Co. (Sngelter an<d reﬁnergr.) An‘ 1mp0r_t,a:nt dome(sitlc 18}1\2? K‘l;a yér, Smelti
Joplin—Eagle-Picher Lead Co. (Smelter.) : & Refining Co. is the Fe jera ning o Stat I(lf
Montana: East Helena—East Helena plant, American Smelting & Refining C ¥ mines in the Coeur -d’Alene and tri-State
(Smelter.) . : strictly -a mining organization, its products:be
Nebrgskeé: Om)aha——O_muha plant, American Smelting & Refining Co. (Smelter plants of the Americgn Smelting & ﬁeﬁnlns Co.
N:v: J;:gel;:?y' shows its production in 1927 and 1928, and the
Newark—Balbach plant, U. 8. Metals Refining Co. (Smelter and refinery.) 1928. oo . .
Perth Amboy—Perth Amboy plant, American Smelting & Refining Co. - . ing Co., 1
Metals produced by the Federal Mining & Smelling Co.,

(Smelter and refinery.) .
Oklahoma: St Louis—Ontario smelter, Eagle-Picher Lead Co. (Smelter.)

Pennsylvania: Carnegie—Pennsylvania Smelting Co.® (Smelter and refinery). , 1937
;I‘I:xﬁs: El Paso—E]l Paso plant, American Smelting & Refining Co. (Smelter.)
ah:
International-—International Smelting Co.* (Smelter.) ‘ -“’“{,ﬁ,ﬁ,“;:" b l%’ﬂ
Midvale—United Statcs Smelting, Refining & Mining Co.  (Smelter.) AN, Gold. 3l e oo oo do_.-[ 3,187,
Murray—Murray plant, American Smelting & Refining Co.  (Smelter.) LT short too.. 43
CANADA

The Bunker Hill & Sullivan Mining & C"onc,e
mines and a lead smelter in the Coeur d’Aler
largest producer in -that district. The muef
output) in 1927 and 1928 was as follows:

British Columbia: Trail—Consolidated Mining & Smelting Co. of Canada
(Ltd.). (Smelter and refinery. Betts electrolytic process.)

Ontario: Galetta—Ilingdon ining, Smelting & Manufacturing Co. (Ltd.).
(Smelter.) ’

oo MBXICO '

Chihuahue: Chihuahua—American Smelting & Refining Co. (Smelter.)

Coahuila: Torreon—American Metal Co. (Ltd.). (Cia. f/[et&lﬁrgica. de Torreon.)

(Smelter.) - N
Hidalgo: Zimapan—Cia. Min. y Fundidora de Zimapan. (Smelter.) Qre mined and miled mueee cccanrmacinnvnnemnnnn "'hm:uﬁ
Nuevo Leon:: BIVAT o amc <o moeecmaen ememcammmmarcemnromernan ectotemeneesseases —

Monterrey—American Metal Co. (Ltd.). (Cia. Minera de Pefioles—S. A) Lead.-.oeonoonne - : =enrd
(Smelter and refinery.) \ nc - anen - - ‘ i
Monterrey—American Smelling & Refining Co. (Smelter and refinery.) — ) e
The company also does custom smqlbmg ut

Bmelters of secondary materlals but treating some load ores. T
ubsidiary of Anaconda CopPer M|uning Co.

8ubsidisry of the United Btates Bwelting, Refining & Mining Co.

Plant idle [ 1928,

. on that phase of its operations.

oo o TR
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World production of lead, 1924~1928,.in me

The St. Joseph Lead Co. is the largest operator in the Southeaster : |
' : -[Complled by L. M. Jones, of the Bureau of M

Missouri lead district. The company’s mine production in this di
trict in 1927 and 1928 was as follows:

T

- e : ‘.9
Country! : 1924 1926 g

1027 1028,

Ore. . -short tons..| 4,527,005 4,382, 138}

Load- concentratos ..dn..-.| 208, 381 203, 8013

Lead content..... sdoo 151,048 147, 89
-do....; 8, 380

"" The company smelts part of its ore and ships the balance to custony
smelters in the St. Louis district; it also has Interests, the chief prod
uct of which is zinc, in other parts of the country. )
“'The International Smelting Co., a ‘subsidiary of the Anacond poxico ... .-
Copper Mining Co., operates a custom smelter at Tooele, Utah, th oy odeela
production of which in 1927 and 1928 was as follows: ’

‘l 1927 , . 1028

pounds..| 146,073,315 | 145, 613, 824§
8, 430,3723

!
Sounces.| 8,001, 707
.i §6, 850

8llver 3
Gold. cm——- -da... 3 85, 117§
L o ounds. 20, 119, 301 20, 654, 286

The product of the Tooele smelter is base bullion, which is refined
by another subsidiary of the Anaconda company, the International
Lead Refining Co., at East Chicago, Ind.

Important smelting companies, which do not publish production

i i © smaltod But not necdssarily refinod. :
. ‘Pny:ggll:l‘;:,‘“t: ltll‘:; ctﬁ:lntrles lisfed, China smelts lcatd,shg&l 1:3 nl;eli-‘-l)'
clal estlmatos of production in 1925 range from 1, 500 to 3, 3. 3
Approximate production.

. ‘ ¢ avallablo.
statistics, include the Eagle-Picher Lead Co., the St. Louis Smelting Your g3dod Bapt. 30. ollowing that stated.
& Reﬁniﬁg Co. (a subsisiary of the National Lead Co.), and the o g::,:,,“:;‘."’d Mar. 31 of year {ollgwing fhet ste

Ppied Sttt melting, Refing & Mining Co The world smelter production of lead in 192!
Bureau of Mines, amounted to 1,705,000 metric
der the 1927-output. The American Burea
timates the 1928 output at 1,675,277 metric tol
under itg éstimate of production for 1927. The
BF ankfort am Main, reports the 1928 world outp
¥tons or about 1.5per cent under the 1927 outp
“In 1928, eight countries produced nearly 90.
world’s supply of lead, as follows: United States,

13.1 per cent; Australia, 9.2 per cent; Cenade, 8
Ever cent; Germany, 6.5 per cent; Be_lglum!:-5,§
B (Burma), 4.7 per cent. Other countries which';
W moro of the world total were as follows: Poland
3 per cent; Italy, 1.2 per cent; and Tumsx&, .1_:.(.).
and Peru each proddced 0.8 per cent. s
i *The largest tonnage decrease in 1928 (43,40
cent) was 1n the United States. . . - ‘ d :

Spain fell off 13,000 tons, or 9 per cent, and
or 6 per cent. ThLe 1928 outputs of Germany. ay
equal to those of:1927. Italy and France show
8 per cent, respectively. The largest tox;ngge:
Peru, which for the first time became an impor

30831—31—48 °

WORLD ASPECTS
WORLD SMELTER PRODUCTION

The following table shows the world smelter production of lead
from 1924 to 1928, so far as statistics are available. Official figures
are used wherever possible. For countries for which official data
are not yet available the figures are taken from the yearbook of the
American Bureau of Metal Statistics and other reliable sources,.
but 'in later reports the official statistics will be substituted as
received. :

There is always a possibility of duplication in figures showing
world production, for some countries send ‘ work lead”’ or base bul-
lion to other countries for refining.  Furthermore, secondary and
antimonial Jead are often included in the figures showing the foreign.
production, so that to put the United States on an equal footing 1n:
" the statistics it would be necessary to include in its production the
dontestic output of secondary lead and antimonial lead. The figures
for the United States represent refined lead that was smelted in this
country, whatever the source of the ore.
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merica (principally Peru) nearly 6.6 per cent, C
er cent, and Europe and other countries only sma}
rts from Mexioo decreased 8 per cent from 1927,

ment relief has been attémptec_i in the form of reduced taxation
prospecting Fermlts and reduction of transport charges on low-gradgg

ores. Development of new areas has been retarded by lack of ade 3886 1 :
quate transportation. (I en e da and South America increased 131 and 40 perc
Tunisia exports some ore to Belgmm, ance, and Germany. > /": "ad imported into the United States, in ore, base bullion, and
YUGOSLAVIA ) by sources, in pounds
. . ‘u‘ [Qeneral Importa]
* " Production-of lead in Yugoslavia in 1928 was nearly 14,000 met : ;
tons, or 30 per cent more than that in 1927. Exports were 8,800 tons}§ Year Comids | Mextco | ,B0UtB | Burope .|

g/fl whicl(l fgsgﬁa an%] Hungary t(l)ok QS percent. }ie CenhiCIl Euroialea,
ines (Ltd.) was the principal producer, its smelter at Mezica hay . ) |
ing produced 9,734 tons of virgin soft lead. S oan-eemmee el QAL LG | A O s | 30an a1 | 38,700,608 |

repca ‘Mines (Ltd.), a subsidiary of Selection Trust (Ltd.), wa Sl il Baewims| Tt
reported as developing the Stantrg iaad-zinc-silver deposit near th§ 0 | 4383788 | 6,300,161 | 11,004, 038
town of Kosovska Mitrovica. The ore body is a replacement in limeX 1 e, 590 | 318 ar. 800 | 10,621, 1, 594, 963
stone. Reserves were estimated at 1,750,000 tons, averaging 11
per cent lead, 10.5 per cent zinc, and 3 ounces of silver per ton.! -

IMPORTS

The United States imports much lead in various forms, principally
in base bullion and ore. Some of it is entered for.immediate con
sumption; most of it, however, is entered for warehouse, is smelted
and refined in bond, and is then reexported as refined pig lead or int
manufactured products. - : :

GENERAL IMPORTS

254, 203, 24,700, 075
- X 7 | 300,034, 815 14, 583, 513 1, 226, 049
........... 14,852,987 | 278, 184, 387, 20,408, 574 56, 408

The following tables show the imports of lead i
hase bullion, by countries. '

Lead imported into the United States, in ore and malle, 1984~
: short tons o

[Gengral fmports)

Country ol . 1924 1925 bt

The following table shows the general imports of lead into th

United States, by classes, including both imgorts for immediate con=je R N
sumption and imports for warehouse. Of the total lead imported inSEEohie Lo %200,
B Otbor countries.. . .coc.cceeicmcurmmedonconocecoceann 745 1,420

1928, as shown in the table, 82.9 per cent was in base bullion, 16
per cent in ore, and 0.4 per cent in pigs, bars, sheets, and old.  Im:}
ports in base bullion increased 9 per cent in 1928, while imports i
ore decreased 36 per cent. ' ‘

47,600 | 44,481 | 8

: Mexico has supplied a large Sart of the importéd
from this source showed a large decrease in 1928. 'Im

America also decreased, but those from Canada inc
States, in base bullior_t,‘ 19841

Lead imported into the United Stales, 1919-1928, by classes, in pounds

Qeneral [wport ]
[General mports] Lead imported into the United'

i Jnori tons
Plgs, bars,
Yoar Load [n ore L"g%f{,‘og“‘ sheets, [General imports)
" aud old ;
. = Country 1924 1925 1
19,573,866 | 112,024,518 | 10,214, 753
29,488,818 | 66,103,603 { 71,437,108 97, 020, 827 . .
14,234,030 | 71,733,838 | 62, 602, 534 feeiesmmehessesresu-esasameuaseetransaneananns . 77,408 | 70,8081 7
24,474,481 | 124,074, 466 7,101,623 -
66,882,850 | 161,406,405 | 42, 108, 848 PSR D B e
05,320,168 | 156,501,350 { 24, 403, 740 mamecamqeacenceaons s 345 123
88, 062,502 | 141, 253, 659 14,042, 369
116, 232,660 | 166, 570, 738 22, 304, 620 77,781 70, 627 7
81,276,128 | 236, 567, 262 4,034,749 .
51,820,530 | 256, 935, €61 1,323,158 . Dy
Maexico supplies the bulk of the imported base

General imports of lead by countries of origin are shown in t

b tity i d in 1928 was the greatest recorde
next table. -Mexico supplied nearly 89 per cent of the total, South uantity importe 8 greate

urnished a substantial tonnage as the result of
large-scale lead-smelting operations in that country
ki copper company. ' S o

4 Mlining Magazine (London), vol. 41, August, 1929, p. 72.
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AT T S A e Y AN R A T

A . . - EXPORTS

3% chi . ni isrefined pig
h f load export.of the United States1srefinec g
o c\t\lrllficlf?s d'e;)iw;ed from the smelting of foreign o
In 1928 there was & large decrease 1n the dexptqr
notwithstanding a large increase 1n l1]:he pro . ;gl ;(_)
Wioad from foreign raw 1;1:;?3(1;1&[3;3 t -i%trt; ﬁe; gan'igad e,
i in the export of domestic  lead. -
1 ‘rizfirf: Sl‘lam.nuiac,tures (chiefly ligd 'p11g3n})%16tst :I?sd lfloli
- back amounted to more than 13,
'(t;t‘;ll‘&e‘;’t zgts of domestic and foreign pig lead decrease
28. Igurope Asia, and South America, the‘pl_‘m(flpf
75, 20, and 4 per cent of the total, respectively.
Rev! (O ’

Wi tedieg
. IMPORTS FOR CONSUMPTION it o

_ Statistics on imports for consumption, as shown in the tables?
follow, include imports entered for immediate consumption and
drawals from warehouse for domestic consumption. As most's
lead imported-is smelted and refined in bond and reexported the fo}
imported for consumption is considerably less than general impotg
In 1928 imports for consumption were equivalent to only aboytis
per cent, of the general imports of lead.

Lead remaining in warchouse in the United States, December 31, 1919~192.
pounds &

{Btated in the form in which the material was entered for warehouse]

: iderably,>w]
‘ . ' jrope and South America decreaﬂe% c&ggﬁggy ‘were.
Ore (leag | Basobul | o, : Oro (leag | 0% but- 1a:increased. United Kingdom an ; q
Year content) | lon doad and old Year contenty | lou (lead L B ts to the former increased
R M B R o o conﬁumers.th l:ngr decreased 28 percent.::
- - 31028 and those to the latter in 1§
20,843,811 | 01,408,873 408,164 || 1024 . 103, 474,370 | 95, 007, 010 an in 1928 were 26 per cent %}'epter than those lbv__'_l
32,923,200 | 00,517,020 | 2,644,578 (| 1925772777 105,884,711 | 01,725 008 T ‘cent of the total United States export. "
13,879,405 | 24,692, 350 603, 440 | 1026777 114,630, 897 | 107, 52 053 nted 18 perce VO ‘was due largely to
AL | WSS | AT W | B Boxports to South Americe in 1928 was dus largely to
021 6 i sreeeenl 906 - Biper cent and 27 per cent in exports to :

! Inoludes lead In reclaimed scrap, as foliows: 1925, 241,078 pounds; 1926, 397,433 pounds; 1927,

of gly. Brazil was the largest',,__Sou_th-‘Amenclax,ll,f l.mppr‘t
pounds. Corresponding figures for eatller years and for 1928 are not rocordad separately. k : . )
. s

tes lead in 1928.

Lead imported for consumption in the United States, 1919--1928, by classes Refined lead, from domestic ores, eported from the United Statet

) Pl Sheets, pipe, Not . -
v Lead in ore_' (Lead in base hullion] Pigs, bars, and ol and "shot 4 othler- 8hort tons Value
ear ——— e} s e | WSO .
g . . speci- I
Pounds | Value | Pounds | Value | Pounds | Value Pounds| Value | fled 10,610 { $1, 471,256
— S 2,730 " 4028
N B 1' . iy
A019...| 4,106,823 $198, 363 31,706, 693'S1, 130, 037)10, 174, 115| 8415004/ 8 018  s6z s 3 604; 005
1920113, 700, 4U9| 908, 610!84, 816, 820 3, 340, 600,68, 901, 59| 3, 887, 621| 81,300] 5, 483 1,099 260, 487
1921---1,8,842,80).  327,040]4G, 819,980) 1,003, 41061, 909, 004| 1,972, 716| 3, 087 140}
16513 400010 1,100 S e ] sl g o g asen Guis) oo R b B :

23,20 6| , 51 1142, 925. 285| 2, 510, 9,5 4,405 - . -
65, 147, 076) 3, 145, 791128, 706, 402| 1, 542, 167127, 362, 302] 1. 3501 00 1,600 4 384 Forcign lead exported from the United Stales, 1919-1
12,700,508] 672, 11224, 747, 685 1,823, 560,15, 464, 205 1,038, 350 27.670| 10,420 X P
58,762,911/ 3,303, 030,13, 341, 038 " 072, 75824, 365, 670| 2. 191, 658 864, 342| 101, 322] G- S

1927...:(70, 200, 478] 4, 203, 897(14, 620,606 925, 328] 0,933,670 035, 807| 988, 170 104, 800| 52, 626] LN Exported from warehouse
1928... 46, 511, 608) 2,620, 231(13,307, 465 500, 98320, 488, 373| 808, 359 775 320| 67, 131 134, 005 T, -

*1 Includes also lead 1n matte boginning Sept. 22, 1922,

Year . Plgs, i:sru, and ok‘l Ve Al
-1 Incluqes also tmports of antimonial fend, antimonial scrap leadl, babbitt metal, solder, otc., boginnln, ~ - l""
with tarfY of Sept. 22, 1022, except In 1925, 1020, 1927, and 1928, when autlmonlal lead Is oxcluded. ' . Pounds value- - |-®
Type metal! imported for consumption in the Uniled States, 19191928 636,278 |
—e . ' . 81, 961, 398 , o
T T T T e e e - 34,725, 501 2,870,835 | - |
"TyDe metal Lead coutent , 000, 260 2,284,107 | .
3 Yoar T e s e
B Pounds l Value Pounds
13, 304, 803 - 810,642 { 11,000,493 | g2 BNRNEEGI920. oo ovonincmemno s o
20, 887, 353 1,349,495 | 25,701,643 | 8o 2 CHRI000- - "- -m oo emm
ug, 971,3% o 1%, 6?3 go, 31400‘ 5;3 g -
44,805,120 | 1,120,814 3, 044, 1 — ” , ed |
83 j 2 ;gg’:;;ga 18Ince July 1. 1015, the Bureau of Forelgn 5'5‘3,;?3':’:’:’3; Comme bas clazg
! , N ntry and expor
g'gg?' 1% 02 31 % ggg'g:g d r.",'n n’?‘dbgl}lmr’asc?:clu o 8l0 tha&;mr ts of forelgn
' 878, 346 65, 049 * 606, 654 sNot separately classified after 1922.
3,990,548 103,177 3,080,770 .

1 Claasification for 1025

to 1928 is * Type metal and antimonial lead *’; separato figures not recorded. ,
? Flgures not availabla, o
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Foreign lead exported in manufactures with benefit of drawback, 1927 and 19.

and foreign piy lead ezporied Jrom the United Stales,
by sources, in pounds

by destinations—Continued

Forelgn lead oontalned b articlos iexporttm:‘lj and products in whioh the lead w Domestlo .
m, 8 B
por ’ Destination =
Commodity Ahort tons Value |8b
exported In ore In bullion |Intypemetal] Pigs, bars, sto. Total
1027
1927 | 1928 | 1027 | 1928 | 1027 {1028 | 1927 1028 1927 o s
‘ . Japan e emee 561 89,223
Lead-covered cable. 1,000,653  245,010{ 1,000,653 245, OIYJERE’. . Philppine IS1anda. . ccreevmecceioccnumanmannnannnns 80 9, 165
'xl;md";:"'a d nalis °g;8§'§' ik aon ng OLBOF - cmsosccemenanes ks 2L
ad-headed nalls.. 28, 785 ) 033 '
Lead seals..._..... 19,043] 46, 960! 43| 46, 821 90, 067
Lead lof} 8, 225, 780}11, 620, 707, YOEIPAIIICS . oo oo oo oeee e aas Yo 2'; 18
;Eud calk'_lgz 5ha 382, 386 oo | 418, 022)--._ .S 3R Ocssnia, {ncluding AUStrala oo aaees ’ 46 -
T7Po-oen st I -1 M Sa o 2,683 | 808,008 |
An 1al {-- 13,525 203,808| 213, 809 -
Bhot shost5i “lia-sailsas; sse| o670 2,190, 374] 3, 639, 700
ot, sheet pipe__.. , A
ghot shells....... : S0 et M 357, 853) 164,203 132 18,622
Lead arsenate...... o nmee-| 14,311 18,327 4 56 8,363
Red Jead, iIn oll. 89, 106 \ 37 6,842
Red Jead aud iith. ’ . ¥ Panama............_. 17 2,430
ug. ............. 44,082 160, 205/693, 690/ _oeeeo)cmaeee 095, 202| 908, 048] 809, 559) [, Other ... .. 2 6,615
White lead, dry. 4, 543, 472] 6, 108, 028| 4, 843, 472| 6, 108,
Whits lead, in "oll.. as.m]...-.. } SN SRR M 4,290, 119| 1,048, 001{ 4,328,712 1 284 42,872 -
‘ 118, 291‘492, 775468, mlm, 847|295, 008[13, 625(23, 129, 750{25, 075, 76524, 008, 803 2 a842
T az7| - 0614
) ;2| 8l
Domestic and foreign pig lead e:forted from the United States, 1927 and 1988 8@ el
) v destinations 5 " 878
K 88 8, 500
88 | 8,716
Domaestlc Foreign 202 27, 658
Destination 4"
8hort tons |  Value | Short tons - 1}3 }(l,' }é; ’
: 1 »
o i 0|
North America: N (ermany.......ceecceooooe T T BN “ns{. 800
G AR T ———— oE e
uovs h e : 3
Mexl 5 0,734 1 i Swedan. ... o 7,807 | 692314 |, .
gth : §§ :’ ggg gg ther [0) ’
or h 1 |~
- ¢ 13,020 { 1,188,657 |
U8 47,327 246 L o
8South America: . H l.'.lI
Argentina - 37 3,408 1,657 | 173, 400N, Fanan TTTITIIIIIT o : SRR N N T N
ragll. ... L A 6 2, 415 e eoo— R . 6,287 )
Chile.._-_.. 1,248 141,193 2,285 ! : )| ososs]i
Colombls. 41 7,829 52 - rones -
Peru 6 843 | 84
Uruguay. - 306
Other - .- 16 2,768 282 30,474 ceanis, French
7,170 '
7,604 i 4 Less than 1 ton,
32,734 +
a3 b .
4,785 ; !
4,26 ‘
38, 222
5,3 .
o . Lk
) 113 14,293 94,825 N
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i o CONSUMPTION

APPARENT OONSUMPTION OF REFINED PRIMARY LEAD

Apparent consumption of refined aprimary lead in the United Slates, refinery stocksy
’

disregarded, 1923-1928, in short tons
1923 1924 1925 f 1928 1027
Bupgly:
tock in bonded warehouse Jan. 1. 2,617 8, 048 8,102 10, 711 9,
... Imports of pigs, bars, and old ! 21, 009 12,247 7,021 11, 152 2,467
Productlon . .eo. .o ... 618,322 | 690,403 | 768,000 [ 7u8,041 [ 700,830
. 630,421 | 705,357 | 770,033 | 818,255 | 800,708
Withdrawn: .
_Exports of forelgn lead—
. From warehouso...eoooveae..une. 48,738 76,708 98, 504 67,6800 | 122,734
In manufactures, with bencAt of
drawback._...... . 12,628 15,275 11, 609 17,956 12, 004
Exports of domestic lead - 1, 999 5,332 4,056 4,276 2,533
Stook In bonded warehouse Doc. 31... 2.6817 5, 045 8,162 10,711 | 9,464
65,878 | 102,410 | 123,380 | 100,602 | 140,735
Apparent consumption....c.cooooaaee 573,543 | 602,047 l 866,056 | 717,663 | 1062, 073 l 057,

tIncludes 622 tons o!"dld, recialmed, and scrap’” in 1925 and 1,135 tons In 1928.

ures for other years not separately recorded.
$ Rovised figures,

- The foregoing table is intended to include only primary lead or leag
smelted directly from ore. There are, however, some small discrepj
ancies which should be pointed -out.

roduce from secondary materials some lead which is insepatable
rom the primary lead in thefinal product. Exports of lead as reporte

Many primary lead smelter

‘above may therefore contain some secondary lead. There are &

some ingccuracies in the statistics of imports, exports, and warehous
transactions. Nevertheless, on the basis of the data available, th
table gives-approximately the quantity of new refined lead entering

into American industry each year.

" The apparent consumption of refined primary lead in 1928 amounted
to 657,565 tons, a decrease of 1 per cent from 1927.
lead is intimately associated with the uses of other cornmon metalg}
and as the apparent consumption of primary copper, zinc, and iroxn
increased 13, 12, and 4 per cent, respectively, it is concluded that t
decrease in the consumption of primary lead was due largely.
increased use of secondary lead, recovery of which increased 12 p
cent in 1928 and was equivalent to 47 per cent of the primary lead

consumed.

CONSUMPTION BY USES

The American Bureau of Metal Statistics each year estimates

quantity of lead used by the various industries.

As the use off

. The following tablg
is quoted in full from the 1928 yearbool of that bureau.

LEAD

Lead consumed in the Uniled Stales,' 1920-1928, i

10828

Purposo . 1920 1021 1922 1923 ! 1024
Y’ White lead?. ... ...li..... 116, 500, 136, 000] 156, 000, 130, 000, 150, 000|
B Red lead and lithargo!.. .| 45,000 23,500 30,000, 46,000, 34,000
Coie sovariog .l 12%:000 67.600| 'G5, 000l 131, 000 138, 000
able covering!. .. 79, , ] , .
Bulldlngt....._.. <[ 71,000: 48,000 71,000 75,000, 83, 100]
P Automobilest. . 4,750 4,800 7,200{ 10,400! 10,700
- Locomotivoss.. -l 20000 1,000 851 2,100 1, 100]
K Rallway cars?. 2,800, 1,800; 2,00 6,000 4,500]
fhipbullding? 1, 550, 850) 100) 100, 200}
..mmurllltlon :lg_ % 23,% 3;1. %)g 42, ggon 21. %
erneplatet.. N 3 3 3 3
i il i S REY S B
earing meta ) » e g
rlde e It Aom R B
mots ) ) . 3 ‘12, 3
('Z king?. 24, 000I 20, 000{ 20,000[ 28,000 26, 500
i Castinga’. 15,000, 12,000 14,000/ 14,000} 18, 000,
, Other uscs .OOOI 25,000; 32,500 36, 500 , 000
Total®. . oo e neannn om,sool' 520, 550] 683, 150| 768, 000! 812, 150 856, !

¥ content at 80 per cent.

. 'Conjectural. .

#These totals are probably slight understatements.

i 18ource: American Bureau of Metal Statistics. These estimates are for th
* frrespective of whethor {13 origin be primary or secondary. Antimoniallead isin
g of lead for export under drawhack provisions Is {ncluded.
¥ 1From data of salos reported by U, 8, Geologlcal S8urvey and U, S. Bureat

¥ Based on data of sales reported by U. 8. Geologleal Survey and U. 8. Burea
content of litharge at 02 per cent and red lead
B. mated as going into storage batteries, this deductlon being to eliminate dupli
%, . {Based on reports froim a large proportion of manufacturers {n each industry
of ammunition were not requasted to report for 1019-1821 and the estimates for

¢ Based upon estimates ol manufacture and the qusntltf of lead used per u
K. the head of building Is Included the lead used in chemica
. ¢ DBascd on the estimgted consurnption of lead for this purpose by tho ratlw:
» 1Estimates of persoils engaged la the trades.

at 00 per cent, and from the Lol

construction And It

-According to the foregoing table the lead consur
¥ States industry in 1928 amounted to 930,500 ton:
all previoys records. It exceeded 1927 by 11 per «
.previous peak, by 3 per cent. i
uses of lead. have boen arranged according to their |
to the total lead consumed in 1928.

In the following ta

¢ Percentage of lotal lead consumed in the Uniled States, 1

locomotives .

Shipbulldbg oo .o
Shipbullding

»~
@
@

Use 1024 102
Btorage hatterles 20.93 | 214
Cahle covering. 17.00 | 18..
White lead. 18.47 15.
Building ... 10.23 | 10..
Ammunitlon.. 3.32 3.
3.60 4.
4.31 3.
3.04 3.1
3,268 3.
4.10 4.
1.8 2
1.70 1
1,32 1

80

.86

"

03

30631—31———49
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LEAD

For several years storage batteries have been the largest consumerj
of lead, having taken first place from white lead in 1923. Storage;
batteries are used chiefly in motor vehicles, and the 26 por cent{§
increase in the quantity of lead used in storage batteriesin 1928 isin
pert a reflection of the 28 per cent increase in the number of auto:3%
inobiles and trucks manufactured in that year. Exports of storage
batteries have grown steadily from a total of about 207,000 in 1925 t
338,000 in 1928, an increase of 63 per cent. The expansion of the
nutomobile industry and export trade has more than offset the
Jdecreased use of storage batteries in radios which resulted from the
introduction of ‘‘socket power’ sets. In 1928 the use of lead in storé
<ge batteries exceeded all previous years. The American Bureau of,
Metal Statistice has estiinated that about 15,000,000 storage batteriea
were manufactured in 1928. "
The second largest use of lead is as 4 protective coating for copper
wvire cables used chiefly in telephone and underground transmission
‘ines. The quantity of lead so used was 12 per cent greater in 1928
“han in 1927 but was slightly less than in 1926. This use appears to
e sure to increase. General expansion of the use of electricaf)power,
aich as the large electrification programs announced by some of the
~aillway companies and the development of the Boulder Dam and
ither great power projects, will require large amounts of lead-covered
able. Increasing civic consciousness will undoubtedlyresult in placing
wany of the present unsightly overhead transmission lines under-
round, as has been the custom in Washington, D. C., for many years.
research work now in progress to determine the causes and remedies 3
[ certain defects in lead-covered cable that have limited its use in j
nme induetries should yield profitable results in expanding the market, 3
ar lead-covered cable. "
The manufacture of white lead is the third largest use of lead, but
-ue that appears to be on the decline. Prior to 1923 this industry .
-as the largest consumer of lead and in 1922 took 156,000 tons of
-+ad, or 23 per cent of the total estimated lead consumption. In 1928

metallic lead will be used. As this quantity represe
ent of tho total gasoline consumed annually in the Uni
'appears to be room for & substantial increase in the
is way. ' .

I?Iewyuaes of lead develo?ed in 1928 have been ¢
Metal Industry as follows:!’

me uses of lead have occurred during the year which may be
: Mﬁﬂ,(?n lead is used in high pressure autoclaves in the Blummer
benzine by cracking from benzine free crude oil. The function
ably to aid in an even distribution of heat and it is said that no
takes place. ‘ A reduction in the noise made by trolley ca{ls_‘
tially filling the inside of the gear wheels with lead. Lead-thalli
used in very small quantities by the General Electric Co., for
gives way at slightly higher temperatures than either lead or th.
E inghouse Electric & Manufacturing Co. is using a new solder |
It is said to be even better than low tin high lead solders for
K eratures than is possible with ordinary solders. The compo
: Bilver, 2%%; copper, %; lead, 97%.

PRICES

The two major markets forlead in the United States
and St. Louis, and alarge part of the lead produced in t
is sold at prices based on the quotations in these tw«
New York quotations are influenced to some extent b}
- usually prevailing on the London market, so that the
: geldom oxceeds tho St. Louis price by as much as the fre
' 0.35 cent a-pound. The following tables show the
¥ quoted prices of lead at St. Louis, New York, and I
1927, and 1928 and the average yearly prices fro:
inclusive.

; thly quoted prices of lead at St. Louis, New York,
Average megihy o P 1928, in cents per péund'

aly 123,000 tons (13 per cent of the total) was so used. The declin- — 1928 1927
'z use of white lead is due to the substitution in paints of the choaper _
igments, principally lithopone and zinc oxide, and to the increased Mouth st | New st. | New
. . . . . . . Lond - Londor
;o of nitrocellulose paints in which white lead is seldom used on i Louls | York Louis | York
.:c?iunt of its chemical instability in contact with nitrocellulose LN PR
. roducts. . ) Jaguary ..- 9.14| 935! 7.54| 7.41| 7.68]| 695
During the war lead-tin-cadmium solders containing more lead and February sl Mul bl THI Ta 603
58 tin than ordinary lead-tin solders were developed and proved Aprll... 770\ soef ol S8 TRl Eh
:onomical under the high prices of tin then prevailing. Research s 7oo| E11| 81| eig| 6| B30
‘48 since been continued and several new substitutes have been devel- ﬂéﬁ;i" Bas) &5 S50 S| e8| o3
ped, but owing to the recent increase in the price of cadmium and Septembor go2| 578) 603 &O08| &5 I
acrease in the price of tin the advantage of the lead-tin-cadmium November -2 7.81| 800] 6.34| 604| 628 485
Iders from a cost standpoint has practically disappeared. Decembor-....- 709) 7.80) 27| 033} 68| 4.8

An interesting and comparatively new use of lead is in the manufac-
ire of tetra-ethyl-lead for use in antiknock gasoline. The company .
aking this product estimates that the consumption of this type of
asoline in 1929 will be 1,145,000,000 gallons and that 2,700 tons of

«St. Louls: Mcta! Statlstles, l1929, p.l;wl. A‘ierazi‘?ﬂﬁ ggot;;{ons of soft Mls
pen wacket), ag reported dajly In the American Maeta arket.
wké?» l\}t‘;rl?: )Amerlgau Motal {rfnrke!. monthly review section. Pig lead, N
t shipwent from west.
prﬁ?n;:lou: u;tal Statlstlcs, 1929, . 395, Average price of forelga lead. Price p:
Motal Statlstics, converted to cents per ponad at average exohange rate repor
Board,

11 Metnl Industry, New York, vol. 27, January, 1029, p. 12
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: The downward trend in the price of lead, which

Average yearly prices of lead al St. Louts, New York, and London, 19091928 | !
' - part of 1925, apparently reached a final low poin!

London # yyew and for the balance of that year the trend was d
st. Loulst| New SRR P-4+ The average quotation for January, 1928, was 6.50
Vear “(por | York! per o Por | Sonon at New York. By March the monthly average I
P | pouna) | “Tog ¥ | pound | cess (=) '6.02 cents, but the low point in daily quotations ws
poad) the first part of the month, so that the trend durin,
f the month was slowly upward. This upward
“Uol “Uo | cinos | CB%| i 'regular theroafter, and in October the monthly av
L B4 1 }§3 ggg ?»'g; 1{2:‘3 3 reached 6.50 cents, the %nuar quo{;atlon. InNov
: . . 79: : e ali ion, but in December the average was
438 448 17.792 3.87 +.61 alight recegsion, but
i3 tio) masl sl +.0 S The opening quotation on January 2, 1928, was 6.!
467 167 22883 485 — 18 R closing quotation on December 31, 1928, was also €
862 el oo ol Sa % The average New York price for 1928 was 6.31
Pl L) waml Sdo 4100 SR less than the 1927 average, 30 per cent less than
.93 8.08 | 38229 g2 | +Lg S8 price, and the lowest annual average since 1922
35 0! B Y fi market averaged 0.17 cent per pound over the St.
el EE| Bur sl 4Ly . 1928, as compared with 0.23 cent in 1927.
8.10 8.08 | 33600 0. 64 Y 3 , a8 pared wi 2 3 forei
8.921  0.02| 35803 7.73| +im Mk  The dverage price, including domestic and foreign
ci2|  en| wim| M L@ k' lead producers in the United States in 1928, accor
G| ea] 2o | de8: 4173 roducers to the Bureau of Mines, was 5.8 cents a

¥ 1t was 6.3 cents.

' The London quotation reached the low mo!
¢ March, attained the high for the year in October, decl
& to less than the January average, and failed to recov
¥ ber. The yearly average was 13 per cent less in 1!

P it was 1.73_cents cent per pound under the New Y
- as qgmpnrea to 1.50 cents in 1927.

' Complied from dally quotations In tbe open market at St. Louls, as published in Meta! Statistics, 1920, 24
389

l&veragﬁa pricgg based on quotatlons of Amerlcan Smelting & Refining Co.,as published in Metal Sta-

tistics, 19! . . .

) Prices ofarolgn lead In Lonilon, as published In Metal Statlstles, 1920, p. 395, converted to cents por

pound on basis of avernﬁe oxcbnufe rates published [n the reports of the Federal lteserve Bonrd. O
‘Import duties on refined pig lead have bewn as follows: Aug. 6, 1909, to Oct. 3, 1913214 cents per &

pound. Oct. 4, 1913, to Bept. 21, 1022—25 I,.ucr centum ad valorem; average tariff collected—1}{o cents 3

per pound. Sept. 22, 1922, to date (1028)—2%4 cents por pound.

To facilitate the settlement cf its buying and selling contracts for
lead the American Smelting & Refining Co., which controls a large part 3
of the United States lead production, at frequent intervals publishes -
an official contract price based on the New York market. The
following are the company’s quotations for 50-ton lots, f. 0. ). New
York, in 1927 and 1928, in cents per pound.

1927 1927
7.66 | Aug.24_ .. ___.________ 6. 60
7.50 | Aug.30.._ ... 6. 50 Y
7.40 [ Sept. 6. .. ____ ... 6. 40 -
7.85 ) Sept. 9. . ___._ 8. 25
7.65 | Nov.28. . . _________._____.. 6. 30
7.85 | Nov.20..______________._____ 6. 40
7.46 | Dee. Jooooo o L. . 0. 60
7.35
7.25 y
7 1% 1928
7.00 F Feb. Y0 ___________________. 6. 35
6.85 | Feb. 200, ... ___ .. ________ 6. 25
6.75 | Feb.27. .o ___ 6. 15
6.66 | Mar., 1._________.___________ 6. 00
6.60 | Apr.2 . ... 6. 10
6.40 ) May25...__._________..____._ 6.20
6.30 | May29.. .. .. ___________ 6. 30
6.20 | July9 .. 6. 20
6.30 ¢V Aug. 23 _______________ 6. 30
6.40 | Aug. 27 .. ______. 8. 40
6. 50 | Sept. 17___ 1T I1TIITTITn 6. 50




