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" 90 MINEBAL RESOURCES, 1929—PART I

© .1 . BARR"METAL8® . ''

IMPORTS 8rrock, Lvsrer W., and Lukens, Hiram 8. The use

- for the electrodeposition of copper. Trans. Am. El

(preprint), 1829, 9 pp. ;

“Detalls of procedure are given.” -

BMA, L. F. The separation of columbium and te

: ,,,1éydrolysm Trans, . Electrochem, Soc., vol. 65

hem.” Abs., vol. 23, July 10, 1929 ;i_ 8179.

An incomplete deparation of Cb and Ta is effected by

themixed salts the electrolyte in the anode compartmer
e separation -depends on the precipitation of the

tantalic acids at the different H-ion concentrations proc

he electrolysis,”. -

Imports since 1920 are shown in the following tuble:

Tantalum ores imported inlo the United States, 1920-1929

Year - " | Pounds | Value Year Pounds | Valus

-t V15,250 PATENTS

 Olasiiod 8 * Ferro-alloys (tantalum) 7 .‘nu‘s'mona, PEroY A E. Iron alloy. U. 8. Patent 16
1 Glassifiod as “Bteel-hardening ores (tantalum).” : Chem. Abs,, vol. 23, January 10, 1929, p. 88.

- 8 Olessified a3 * Ores ot.um.,)f oylng metals (tantalum).” T An allo resnstant to scaling at elevated temperature

e ! 813.5 and Ta 3 per cent; the remainder is prmcipally Fe

! Xor valves of internal—combuation engmes

: . . . - Ferrous alloys contaimng chromium  and  ta:

The following articles on tantalum, to which is agpended a list of§ ' ¥711484 May 7, 1929.., Chem, Abs., vol. 23, July 1

3 A’ rust, heat “and af eld resistin slloy auitable for ‘ou
‘rie::iﬁté I;S.g%nbs, are among those that appeared or became availablo} m Fe togettier with Q, 7.2 ﬁ about 0.2-3.0 per oe!

3t or less., Mn and Si-also ma.y be-added:in:émall proj
Bavxs, CLarenos W, Maetals of the tungsten and tantalum groups. Ind. and AmATIN, -MINER M., and Barxs, !CLAareNOE:- W, (to I
Eng. Chem., vol. 21, November, 1929, pp. 1002-7. Apparatus for.removing;. carbon. and . gaaes from "
Drysox, G. Matcos. The production and uses of tantalum. Chem. Ag _"P’a ent 1688481, Ogtober 23, 1928 hem. Abs., vo
(London), vol. 20, March 2 1929, pp. 18-19. by B
Hzingriog, Fr., and PerzoLd, F. Tantalum as a material for making chemioa

BIBLIOGRAPHY

'.l"

,aw Enom W ‘dnd AUsTIN, Miner M. (to Fansteel

! Ab L. 23, Maroh¥ trlum-alloy ‘pen::~U.” 8. Patent’ ‘1701299, Februar
titgpliné%us l%l;gm Fabnk 1928, pp. 689-91. Chem. Abs., vol. 23, aroh 6. wol. 23, March 20, 1920, p..1383.. + . pihnah u}: |
“A comp)la? ion of data on the physical and chemical properties of Ta, supp {'Rens are made with;nibs of Ta 90 and.W. 10 per .cant
mented by the authors’ experiments, indicates that although it may serve wellj AIARDEN,, JOHN W, and Rion, MJ\LCOLH N. (tq Westingh

for the manufacture of chemical apparatus because of its great resistance to the
attack of acids, yet limitations as to the temperature at which it may be used?
especially in the presence of vanous gases, may prevent it from becoming whol! :
acceptable for this purpose.’ 3
Hipnerr, PeTBR. Thermal expansion of tantalum. United States Bureau’ '
Standards Research Paper 62. Reprinted from United States Bureau o ~‘, u!-S'rAamenxm Sr.uu. Scumipr & Co. Gms Alloy
Standards Jour. of Research, vol, 2, May, 1929. tools. British Patent. 2899?0, (February -28, ,1927.
“Gives data on the linear thermal ‘expansion of three samples of worked and : February 20, 1929, p. 813.
annealed tantalum over various temporaf ure ranges between —190 and +500° 0} X 11/ alloy steel is. specified oontainlng .W,17 Cr 6, ,V 1
A summary of a.vallable data by previous observers on the thermal cxpanslon.g : t h or, yvxthout M[p 2 per cent."” = .
tantalum is included.” ARLWERKE - ROOHLING Bnumm ;"and Knorr
Hunter, F. L. Tantalum in vacuum tubes. Radio Engineering, vol. 9, Dece matérial,’ German' Patert' 469433 'D?cember 19,'1
ber, 1929, pp. 29-31. ; 2341Apn] 10,1929, 'p. 1731110 2 il
“A dxscussxon of the uscs and advantages of tantalum in the manufactu D powder, whlch may oontain.up to:10:pericent of
vaouum tubes.” ’ plifte in the proportions.3;2 with the use of a binder;
Jonps, CrEsTER H. Tantalum—A metal for difficult corrosion problen ‘mixtire is molded ‘under pressure, dried at 300-50

als. . U. 8. Patent 1728941 epte ber 24, 19 9
ﬁovember 10, 1929 ,S p (n

#Insorder to obtain 'i"a V &nd ‘Cb powder free from
pated witt;i Ca and CaCl, fn a sdaled or evaouated contah
me oo b ey e b i

Chem. and Met. Eng., vol. 36, September, 1929, p. 561 1 Y oog,hl Thg molded Elece ‘may. be' glven ia:coat
Nag, N. C. Chemical and electroscopic examination of & sample of radioactivé bﬁe\s fﬁi‘g:creo ﬁﬁs :zay used-as eleotr 0&1~reswtanc
columbite from Gaya district, E,’[‘rans Geol. Min, and Met. Soc. In N ¥ _

vol. 2, 1929, pp. 1-8.

ScrHOELLER, W, R., and WaTeruouse, BE. F. Investigations into the anal 0 “
chemistry of tantnlum columbjum and their mineral associates. T8
New method for the sepnratlon of zirconium and hafnium from tantal
and columbium. Analyst, vol. §3, 1928, pp. §15-20.

Sears, Georas W. Critical studies of the fusion of rare metal ores.
Determination of tantalum and columbium. Jour. Am. Chem. Soo., vo hermit. Corporablon) shippe ﬂmemte nd,l’ut
January, 1929, pp. 122-29, Rinesat Roseland, Nelson County; Va.: -The pre

Sertziy, Vicror 1., and Kasuranov, L. Chemistry of tantalum. Z. ano during the last 10 years, 'so’ far ag'data.
allgem. Chem., "vol. 182, 1929, pp. 207-27. Chem. Abs., vol. 23, Novembag ilitean of Mxnes for. ubhc&tnon, is shown in 1
20 1929, p. 5425. H quantltles are largely for shipments rather tha
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g -Titanium pigments are .manufactured in+the
ithe Titenium Pigments Co., a subsidiary of the .
Rutilo concantrates limenite concontrates - EWith plants at 'St. Louis and' Niagara Falls, ‘and"
EPigments Co., a subsidiary of ‘the Cominercial 'So!
fwith & plant at Baltimore. These pigments'are'
filmenite. Ilmenite is also used in the manufact
ktitanium, produced by the Titanium Alloys Mani

- Titanium minerals produced in the Uniled States, 1920-1929

et i 8hort tous Pg’,"%‘}&“ Value | 8hort tons Pg'f%‘l“o“’“ Value 4§

______ We| oG g we) w0 i carbide-free ferrotitanium, produced by the Metal
e s.idl 88 ftion.  Rutile is used chieﬁy in the ceramic indust;

FEL 52 gand in dinner ware, to add color and strength. :
9 300 5 80 k2 k¥ The United States probably consumes more titas

95 12222, 861 500 50 gall the rest of the world; Europe, however, uses

¥as compared to the total amount of all kinds of
due in part to restrictive legislation affecting the -
Epaints. KEuropean sales are reported to have dou
¢plant of the Titan A./S. company at Fredrikstad
£to produce titanium pigments, has been closed, b
gbeen completed by the same interests at Lebe
inear Cologne. The Titan concern (now affiliated
§Lead Co.) is the largest European producer, but th
fin: Germany, a factory in England, and one in Ita.
gpresent no titanium industry, but & Canadian'c
8(Litd.), has secured control of the Ivry ilmenite d
Epose of utilizing material from them m the manu
Ewhite; however, no plant has been erected yet.

g | Partly as a result of a reduction ‘in’the’ price (
z,‘ents a qund_ in the case of the 15 per cent ferrocar
gales of titanium derro-alloys increased in 1929.

.- IMPORTS e

i ;:Ilmenite sand is imported extensively from Tra:
ffrom Seneﬁa.l. From time to time shipments ha
from Brazil. The imports of ilmenite as recordec
GENEBRAL CONDITIONS . (Foreign and Domestic Commerce- amounted- to:
tyalued at $104,887, in 1929, as compared with 1
g8t $79,640, in 1928, A study of ‘the’ customhous
4t in" 1928 there was-alsé imported 5,000 ‘tons;
alue of around $4 a ton, from ‘these ilmenite-}
d entered by the importer and hence classiﬁecf
istics as ‘“‘sand,” other -than glass sand.”: Mu
mported is from beach deposits in which it occt
nazite and zircon, and in ‘former 'years undoubt
8'included in the statistics for 'sand end’othe
Imenite are exempt from duty. A.study. of the
Bhowever, indicates that this situation is much'is
B¥en 'now some of “the ilmenite imported probabl;
forded under its special category.’_In'Quebec, fol
Ko massive ilmenite are worked at Ivry and at.Bai
ore>which contains up-to 38 per cent.TiO; is: ship
iBtates, ‘but this movement does not appear-in :the
P Rutile is imported from Norway, but only in smi
puineral is also associated with the ilmenite produ
near Baie St. Paul, in Quebec, and shipped to th
’s works at West Lynn, Mass.

IV WL

«i1 Bureau of Mines not at llberty to publish figures. .
3 Arbltrary value. :
) ' I-:lzu.rea or Florida only. Buresu of Mines not at liberty to publish figures for Virglnia,

During 1928 the ' Vanadium Cor}i\(l)r&tion of America acquired§
ilmenite, properties on the border of Nelson andwAmherst Countiesf}
Va., and did considerable drilling during 1929. At the end of the}
year its'subsidiary, the Southern Mineral Products Corporation
awarded 'a contract for designing and constructing & mining, milling;3
and chemical plant at its Virginia properties. The Vanadium Corpos8
ration has been engaged in developing & concentrating process for
geparating the ilmenite from the gangue, and according to common}§
report is contemplating adding titanium pigments to its list ofg
products. The Titanium Plﬁments Co. also did some drilling on'itg]
properties in the vicinity of Roseland, Va. A shaft has been sunk inf
the ilmenite deposit at Fort Edwards, N. Y. The Buckmen &%
Pritchard operation near Jacksonville Beach, Fla., was discontinued.§
Some further work was done on the Wach deposits in California, butg
the Bureau of Mines has no record of shipments being made.

Domestic sales of titanium pigments were said to have been one:l
third larger in 1929 than in 1928. Titenium white is marketed if]
the form of the nearly pure oxide and also blended with blanc. fixe}
and zinc oxide. A new product, titanated lithopone, was als
marketed in-1929.. The desirable progert.ies of titanium pigmenit
have been summarized by Hixson and Plechner,® as follows:

= Paints-made with titanium pigments have shown no tendency to crack or peel ¥
but have worn down evenly and uniformly, the surface finally becoming powdery}
(““chalking’) and remaining in excellent condition for re aintinF. Since a pure
titanium oxide paint is inclined to be too elastic the addition of zinc oxide asa}
hardener gives an even more durable paint. Owing to the fact that titaniumy
oxide is a neutral pigment it has no action whatsoever on the vehicle, making «]
very slow-drying ‘“tacky’’ paint. This condition is overcome by the addition of
zino oxide or driers. Since titanium oxide, like the similar oxide of silicon, is the

108t gtable compound of the metal, the pigment is extremely resistant to attacl
gy any of the destructive agencies to which it is likely to be exposed. That if§
will resist the attack of sulphuric acid, which ia notoriously the chief destructivé]
agent in ‘the air of cities, that it is not fully oxidized and therefore is not attacked
by sea:air or, salt water, make it an excellent pigment. . : ,.'i"

* 'V Hizson, A. W, and Plechuer, W. W., Tltanlum Offers New Poasibilities a8 s Plgment: (hem,
Met. Eng., vol. aé,'rebru.nry,'ww, pp. 76-78. . :
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cE et e "' WORLD PRODUOTION RS -‘-"7‘.*'*' 3 JBBOXN,EGE?R??S'H&ESNOMB;VOD.'?pI',OdUcbiOD"01
S oy . o L . N ey Aen - .Age, vol.:11;} 1 WOA=TD i
. The world production of titanium minerals in 1928 and 1029, . _2533.' v‘. g -;?;_;"Pp_'?? 79 .',‘Che? Al
athered from Government reports and other available sources, “Several serles of olay mixtures;of rutile, anc
5} : o 7 gus Iron contents were, prepared. and burned. .
: g cream color was, obtained, but with increasing,
v to greenish gray.... Conelusio "(é) -Rutile is, sa
ment of cream-colored vitreous:floor-tile, bodie

bodies which are free from ball clay and 'lc

own jn the following table:

‘;,".Vll"._'_quld production of tilanium minerals, 1928 and 1929 . Il Y

1028 - 1928 PAYCAY.
lorjng agent

Loatis ’

Mineral and country orep Content orepro- | Content jand eatigfastory ook ti bgrs(e) urel

S ay ..., - . | Orepro onten Value ! re pr ntent | | s I8 utilized ingtead of rutile. 0, is v

J duced | of TIOs ae duced |, ofTIOs )" % i 16, crystallize ‘on" & 'c?ay‘body"hhd‘,has‘a'r:“iin'ﬁg

. _ i —is ives variable colof effects owing eritirely Vi
" Dmenite: - ' Metric tons | Per cent ’ Metric tona | "Per cen - urning.” ot fURUE pTe

+;1 Brazll® . ;z agg o . 3,725 ' g:igé . \ Il?lpp'rscnx: GAsoLqu‘mcnr-Aqmn-{ms, , Treatin,

: 2% 4 iy . B 309607, June 6, 1920, “Jour', Am’ Céran

7,848 40| CeLEs X . & 891. e A

* PortugalZZ. - 2}% M g;},éz 17,240 v “In the treatment of titaniuni/ores containis

- @ ® 103 e RG yvit(}il re(i:é)vl;ary’qi _the'latter foF Teuse, the chrb'lz

utile: - : _ Lo ered acid by concentration thereof ‘to:at least’

B T —— OO Uil B SRR g j prolonged hegting at or sbove 300°7/C.1: v 1o

. v . : Drrmar; Rupoirh. " Titanjum ‘dickide in the'ti

b, 1929, pp. 79-81. Chem. Abs., vol. 23,
**t!The charactetistics and ‘behaviér of TiO; a3 .

‘1 Values as officlally reported, converted to United States outrenoy at the annual average rate of exobhng
as published by the Foderal Reserve Board. . .

¥ Expotts, di'e 'described. .‘Among the propérties which ma
! Data not avallsbla. . : to soften rubber notably duxPiugpmiLling and the
s Bureau of Mines uot at liberty to publish figures. - gt orator-to iobtain & 'strictly ‘white:vuloanizate iw
$ Conosntrates, : v el AL M x0if

. ) [ BIBLIOGRAPHY . Loyt g Fanpeninp, ‘1. G.' " Ma 1
o . . i 11990124, May'7,'1928."'Chetii! &nd Ind.) ¥
The following articles and patents concerning titanium hpiv’ . ““The mixture obtained by treating ilmenite, e
tl d: C . T hot withwufficient ‘quantities of an alkali salt{pr
recently appeared: : : ? . al aln 8818 (P
. . . . water to yield a saturated potassitim ‘titanium s
AMERICAN SociETY ror TEsTiNG MaTeRIALS, Tentative standards 1928. Sepa-i d then cooled to crystallize out the double su
... rate, 1928, 932 pp. Chem. Abs., vol." ¥, March 20, 1929, p. 1460. , ' 48 S purified by: washing” with alkall:'sulphhte solu
-"‘I"}‘entativi rgvj_sions of A.S8.T.M. Standards are proposed for routine anal 78 8 dilute sulphuric hcig,‘ and worked upto give'tt
of Ti pigments.”"" = ' o $.0oNIN, G. : Titanium pigments.:i:-Peinturel;
BLackwodp, P W. ‘The metallurgical aspects of cast iron. . Trans. Am. Sd ‘6317, Che’rh.!Ab];'.i‘rv:I? 23, AS&ustfgd;}f;
lsgeefg’%‘éeatix;gz, vol. 13, 1928, pp. 1023-1038. * Chem. Abs., vol. 23, / '” &‘v'Abdiscussion of the history and occurrence o
0 10, ,p.72. ¢ ' e Loy ments and of:the metho fpr i i
""uA discussion of the effect of additions of Ni, Cr, W, Mo, V, Ti, Cu,.and AljgaRoutlined." " }i i 1~ - : ds of preparing Tiplg
BLUuMENFELD, JosBPE (to Commercial Pigments Corporation). Titanium oxidefs 3 - ;
: S. Patent 1707248, April 2, 1929, Chem. Abs,, vol. 23, May‘20,'i
8 W ’ . Lol

’

. 2638. - .
“lg'eliminary to Ti oxide manufacture FeSO, is removed from a solution coh

taining :Ti, ferrous Fe, and H,S0, by cooling the solution to about 5° or lowa eiﬁmz? :A'p?il"
and separating the FeSO. crystals which form.” . o ¢y p'igm,ents are reviewed’ Sheir }-m- aiter

— ~ Preparation. of titanium and like compounds (oxides and hydroxides
... British Patent 275672, August 9, 1927. Chemistry and Indu‘st_ry_‘(Lﬂx?dpg
vol, 48, March '15, 1929, p. 207. ' ST
" “‘Bolutions ‘obtained by the decomposition of ilmenite, etc., with sulphuri
acld: containing, e. g., 200 g. TiO; and 500 g. H,SO, (free and combined):
liter, are introduced at-100~110° into about one-quarter of their volume of .boils
ing water at a' uniform rate during about 10 minutes, the mixture being,welli
stFrred during the addition and then boiled for 2-3 hours, to precigitnte collol
titanium' hydroxide. - 'The product may be dispersed:as described:in: Britl
Patent 247296. ' Compounds of the rare-earth metals may be similarly prepare:
BriTise. ENGINEERING STANDARD ABB0CIATION. British specification for .wh
;) bitanium, dioxide.pigmcnt for paints, No. 392, 1929, 7.pp. .. Chem, A . 54 v b
i+ Yol128, July 20, 1820, p. 3585.., T : B rice, alo, oaber dlay,. gypsum
U et S e . o NETR 2in0y are mined for pfgm ""Heveral chemic
Rglven. Light yellow oax;phoaiderite (analysis giv
s mineral is roasted for the preparation of re

i

sents. ' Tables are’given to ‘sow that Whil
pound ‘they. afe rélatively. chéip per square
detheir high'tinting! btrength and ‘obsouring po;
anjum iy ,';;:'aa
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b Van Hoex, C. Pi Titanium dioxide and titanium.
w 1929, pp. 2828-32. :Chem. Abs., vol. 23, Nov
The usefulness of Ti pigments in exterior paints
xcessive chalking. TiO, {tself should be used onl
ngredient of paints. - 135 references are given.”
VEREIN FUR CHEMISCHE UND METALLURGISCHE PR(
.. and pigments. British Patent 302659, Decen
. vol. 23, September 10, 1929, p. 4358, :
‘Ti paints and pigmenéu comprise TiO, separate
ehydrated . by heat, and preferably 10-30 per c
fluting substances.” L :
'1LLA, A. ‘Titanium oxide pigments. Tech. mod
y 402. Chem. Abs., vol. 23, September 10, 1929
Arreview of the history, sources, and manufactu:

White titanium oxide pigments.  Tech.
. 434-9. Chem. Abs., vol. 23, November 10, 19!
. ‘“The properties of these pigments are compared

WassmaN, 8. Problemas metalurgicas sobre el tra
-nosa de la costa atlantica de Buenos Aires. - (1
. treatment of the ferruginous sands of the Atla
. Argentina Direccién Gen. de Minas, Geol, § H)il
1011929, 7 pp. e e TR
WaITTEMORE, CARL RavMonp. Titanium oxide!:

Canadian Patent 1699173, January 15, 1929, F
-+ February 23, 1929, p. 329, - o et

MiLror, Marius. ' Apparatus for washing titaniferous sand. French Patent.
"1 ,''6518388, March-28, 1928, Chem. Abs., vol. 23, July 20, 1929, p. 3432.
Monxk, ReeiNatp H. Titanlum oxide. U. 8, Patent 1695341, December 18,
© 7771929 Chem. Abs., vol. 23, February 20, 1929, p. 939.

I “Refractory T] compounds such as those from rutile ¢r ilmenite after elimin
‘tlon of other mfvurities and a large portion of the Fe content are converted intt
. ‘water-soluble sulphates by mixing with alkali metal sulphate and an acid solvent§
‘such a8 H;S80,, heating the mixture at 120~300° until a solid cake is formed, s
‘,oqgllng and 'crushing the cake.” : ’

‘NarioNal MpraL & Cuzumican Bank, Ltp. Treatment for titaniferous oreh};
Lot ﬁggmn{l&sbimt 478136, May 18, 1026. Chem. Abs., vol. 23, September 1
s » p. 4181,
.. %The powderéd ore with its natural moisture content or after addition of mois-
ture is treated with oleum and the reaction is allowed .to proceed without the;
applicn;ultlon of heat. TiO; may be obtained from the product by dilution with:
water,” .. . ..
Osi oRNE, F. F, Certain magmatic titaniforous iron ores and their origin. Eco
Geol., vol. 23, 1928, pp. 724-761, 895-922.

8og. MiNidrD ‘“LA BARYTINE” and RAFFIN, MAURICE. . Paint.
... 665085, October 14, 1927. Chem. Abs., vol. 23, August. 20, 1929
- ‘T white is I‘prepa.rc-:d from Fe-Ti ores, by heating the ores with N. s.,d s
to reduce the Fe to the metal, which is removed by tregtment with dilute H;SO43
The Ti is converted to the sulphate by treatment with nger acid and to TiQ,
by addition of BaO."” . N
S8teruens, F. G. C., ANpBERBON, L. J., and Caer, W. A. Titanium pigments ¥ .
-+ 1jt; British Patent 209835, August 2, 1927. Chem. Abs., vol. 23, July 20, 1920, «+'This process of preparing titanium oxide from ti
. 3587.: : greducing the iron content to ?gnge iron without fu:
L I Ti pulphate solution is added gradually to a prepared bulk of a solution E noqoxndlzmg atmosphere, ‘and separating the sponge
soluble a kaﬁ earth metal salt such as BaCl;, and a temperat@®e of 30-35° is suf the' nonmagnetic portion: "The treated ore is:then ¢
able during the precigltatlon of the alkali earth metal sulphate, with a subsequent§ jtbe residue heated with.an’acid -to 250° C. in a dige
heating at sbout 100° to precipitate substantially all. the Ti from the solution® fiAfter h“‘”"g been disintegrated, the mass ig lixiviat
Varioys details are given.” o o{ultion hydrolyzed to precipitate titanium hydroxi
Tixes TRADE AND ENGINEERING SUPPLEMENT (LonpoN). Titanium salts and olned.’” . A e . P
 bv-spigments.  Principal outlets. Vol. 23, 1928, p. 33. Chem. Abs., vol..23, URM, Ericn.' Titanium 'white or lithopone? ~’Gu
K glaroh 20, 1929, p. 1476.: . . . 2752. Chem. Abs.; vol. 23, November 10, 192§
.. " A review of the main processes. Much inter®R is now being shown in-t w‘E".e”’Paﬂ'tS'dU"inE the .past 3 years by W..do
‘Monk-Irwin process involving hitherto unused Canadian ores.” kthat. TiO;, is more economical than, lithopone in rub

TrraNtuM Prament Co. Recovery of titanium compounds. British Patent jegsts and coloring power lithopone s the more e

kvulcanizates containing lithopone age considerably’b:
2885679,vMarch 15, 1928. Chem. and Ind. (Lonfion » vol. 48, August 2, 192 ) vulcanizates’ containing T ,,‘-;partlcularly"wlt}); 1

tExamination of ‘TIO; from - different-sources shows:
#i..,. It is considered that lithopone is much preferabl
rubber goods.” o oo o

i p. 897
»_--,“l?inelyground {lmenite is mixed with 72-92 per cent sulphuric acid-an
steam is Injected into the lower part of the reaction vessel until the temper
ture reaches 120° and the mass thickens; a small quantity of water is then foreg
. into the lower part of this thick pulp, followed by vigorous streams of air to kee
the mass in agitation and to render it porous, and finally the cooled solid mass
treated 'with just sufficient water to dissolve the iron and titanium sulphate } .
The clear solution is agitated with scrap iron or zinc to reduce ferric to ferroug T L S L LLL SR L auvg ot
sulphates, and the titanium is recovered by hydrelysis in the usual way.” : k LQOIlt_I‘& to ganeml expectations, the sales
TpaiLy, R. J., and McCLeLLAND, W. R. Process for the treatment of ilmeni gthe United. States dropped in 1929t0 only;,8
. for the recqvery of electrolytic iron and titanium oxide concentrate f firates carrying 60 per.cent of tungsten, trioxid
pigment and other purposes. Canada Dept. Mines, Mines Branch No. ; ore 13208 tons.. owever, due.to the:rise; i

.. 1928 pp. 96-101. Chem. Abs., vol. 23, January 20, 1929, p. 341. 'd in val s
¥In this preliminary study the results indicate the practicability of opera W9, decrease 1n "vaiue was relatively. small-{;
8 plate cell at about 35 amp. per square foot, without causing undue Cl evolugl 13664,000 in 1929.. Tungsten .ore from .dome:s
tlon at the mwdeﬁ by arranging a rapid flow of electrolyte through the catholy} [isold in 1929.by:14 companies.!. iy 11 1.
compartment of the cell. o L . aLhe .tungsten, production of the United;St
UrricH, Frant8EE. Occurrence of rutile in the siderite veins of RoZn has been as.follows: . T R
. _Blovakia and its position in the vein ﬂaragenesla. Rozpravy Ceské Ak : S i R Ot ol )_ T
2717QL, 2, vol. 37, 1928, 15 pp. Chem. Abs., vol. 23, May 20, 1929, p. 5441.4 I Y R (T DT A AT £
"t Rutile is found with albite in a vein cavity, The wall rock is an aplite comd y
osed of albite, quartz, tourmaline, apatite, rutile, and siderite. he aplitig§
ntrusions are younger than the siderite veins and are closely associated with
u}xlllghide'_qre‘s‘.l" A : .
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"LEAD !

By Eimer W. PEHRsON ?

GENERAL SUMMARY
Salient figures of the lead industry in the United Stc

i Production of refined primary lead:
P47 From domestio ored. .. . . v ceecccrcerercccmcncercaace e shorf
From foreign ores and base bulllon. ..o i

Recovery of secondary lead: :
As pig lead.. - ceee
In slloys...... . J—

3

a

: 'l‘utal l'i)‘l'odut:nlon of plig lead (prlmsry and

d n bua buflion......
Lead in ore.

gned pig lead from domestio ores.
ned pig lead from forelgn materi
uent consumption of refined primary lead....
stimated consumption of primery and seoondary lead
Prlou per pound of refined oad at New York:
Highest monthly av .
Lowest monthly averuo.. S
" Average for year :

e Quola ion at end of year. .
Mine produouon of recoverable Jead ..short
o %ou theastern Missour] distriot . per cent of

" Coeur d'Alene reglon...
JoPlln (tri- State) rexlnn
other_........ emimemesemcmseeesemmemrm———— |

of Tead short
—ee . per oent of

_Allother. .70

‘1 Exolualve ol t.he output from Vlrxtnh figures for which t-bo Burenu o( .
S

Condmons in the lead mdust,ry were generally
'out most of 1929. Domestx ’lproductnon and pric
"above the 1928 averages. The production of .
from domestic ores was 7 per cent more than the
-to_decreased imports of Mexican base: bullio:
‘refined lead from foreign ores and base bullion «
“so-that the total primary lead output from:all
per-cent less than that in 1928. Production in t.
+stimulated in March and April by the rapid incre
from the threatened curtailment of supply b
‘Mexico. This increase in produc’mon, together

« " 1 Work on mnnusorhft oompleted November, 1930.
? The statlstics in thls report were prepared (unless otherwlaa indfcated)
on imports and exports were compiled from rooordl of the Bureau of Fore
. 3. A, Dorsey, both of the Bureau of Mines,
\
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off in domestic deliveries in April, May, and June, caused a shar
increase in stock, which reacted unfavorably on prices. From April

to August production and price had declined steadily, whereas °

stocks had increased steadily, but by October consumption and pro-
duction had returned to the March level, prices had recovered some-
what, and stocks were down. This rally, however, was terminated
by the collapse of the stock market, and in November and December
production, consumption, and prices declined sharply.

The New York quotation for lead increased steadily from 6.65 3
cents on January 2 to a high for the year of 7.80 cents during the
latter part of March. Therealter it declined steadily to an average ‘|

of 6.75 cents in August. In October the average had increased to

and on December 31 the quotation was 6.25 cents per pound. The
average for the year was 6.83 cents, as comparecF to 8.31 cents in
1928.

The recovery of secondary lead in pig lead and alloys in 1929 again
broke all previous records; it was equivalent to 46 per cent of the
primary lead produced from domestic dkps. -

The total consumption of lead in thé United States in 1929, as
estimated by the American Bureau of Metal Statistics, surpassed all
previous records, amounting to 945,200 tons, or an increase of 2 per
cent over 1928 and 12 per cent over 1927. Storage batteries ranked
first among the consumers of lead in 1929, taking 22.2 per cent of
the total; cable covering was second, with 21.8 Per cent; white lead
third, with 12.5 per cent; and building fourth, with 10.2 per cent.
There were decreases of 5 and 4 per cent, respectively, in the quan-

tities of lead used in storage batteries and in white lead but an

increase of 14 per cent in that used fogsgable covering.

Mine production of lead showed a ﬁ‘:er cent gain in 1929. This
rate of increase was fairly general for all areas, production in the
Western States having increased 4 per cent and that in the Missis-
?\if'pi Valley States 3 per cent. tah, Idaho, New Mexico, and

i

ssouri showed the largest tonnage increases, while Colorado was :..

the only State amonF the 10 largest producers to show a decrease.
General imports of 1

Mezxico. Exports of refined pig lea

bond and exported from warehouse.

The Lead Industries Association, an organization of American pro- -
ducers and consumers of lead, expanded its statistical service during
the year to include periodic reports on sales of domestic lead, monu- S

facturer’s stocks of pig lead, and the production, sales, and stocks |
of antimonial lead, mixed metals, white lead, red lead, litharge, 8
sublimed lead, and orange mineral. It also distributed the monthly }

reports on production, shipments, and stocks of pig lead compiled by 3

the Lead Producers Reporting Association of England.

World smelter production of lead in 1929 amounted to 1,971,000 j :
short toni{ an increase of 6 per cent over 1928. Production outside K

the United States increased 6 per cent, and the output of all but two

ead in base bullion decreased 35 per cent as a
result of & 47 per cent decrease in shipments from Mexico. Imports g
from Peru increased 130 per cent. Receipts of lead in ore and 3
matte increased 21 per cent owing to increased shipments from 3

LEAD

‘of the 13 countries that produced 1 per cent or m

lead was greater in 1929 than in 1928. The United

3 Spain, Germany, Mexico, Russia, and Peru showec
> nage increases.

’%he London price of lead in 1929 averaged £23.

E or 5.04 cents per pound; this is 10 per cent above
i while the 1929 New York quotation is 8 per cent
k. average. N )

The European lead cartel was reported to have

B working agreement between leading Mexican, Cani
. Indian, and continental producers.

» No announce
fixing or production curtailment has been noted in

6.87 cents, but in November and December there were sharp declines @i 0 it 18 presumed that the cartel was engaged chief

tion of statistics. Producers of lead in Mexico
(Burma), and Australia cooperated in'selling their
a central London agency. ]
Development during 1929 at Mount Isa, in
Buchans, in Newfoundland, resulted in greatly incre
Among the new deposits that appear to be promisi
of lead are the Lake George mine in New South W
to have a possible reserve of 5,000,000 tons of ore c

£ cent of lead in addition to other metals, and the

deposit at Lawn Hills, Queensland. Several
actively developing lead deposits in Yugoslavia in

~ promising to date Is the Stantrg mine, which has a
" 2,000,000 tons of ore containing-11.5 per cent of leac

zinc, and 3 ounces of silver.” In Canada the reserv
mine, British Columbia, and the Mayo district, Yu

I increased by development work in 1929. Extensive

zinc ores were reported in the Great Slave Lake a
Territories. No extensive discovery of lead ore wi

United States in 1929, ' -
PRODUCTION

GENERAL
Pig lead produced in the United States for dom

k| - export is derived from three main sources—domesti

and base bullion, and second materials. The foll

‘the quantity of pig lead produced from each of tt

declined from 116,269 tons in 3§ 1620. to 1929. '

1928 to 73,251 tons in 1929 as a result of the decreased shipments of
base bullion from Mexico which is refined in the United States under il

Pig lead produced in.the United Slates, 1920-1929, &

From do- | From for-
~ ] ' mestic ores| elgn ores
Year and base | and base
bullion bullion
'} 470, 849 52, 808
o0 308, 222 60, 367
408, 740 63, 010
543, 841 74, 481
504, 407 124, 088
854,921 | - 112,048
118, 256
[ 128,210
626, 202 154, 869
672, 408 102,135

The total production of pig lead in the Unitec
decreased 5,938 tons, or less than 1 per cent.
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k- The total production of refined primary lead in th
Fin 1929 was rI,Jtmrly 1 per cent less than that in 1928
f cont less than the 1926 output, the maximum annua}
E The total value of the 1929 output was 8 per cent g
F of 1928, due to an increase of one-half cent per poun
£ price of lead, but amounted to only 73 per cent of
f the peak annual value up to the en of 1929. .
" Two outstanding features in the production of pri
 United States in 1929 were the decreased output i
F bullion and the increased ?)r-oductlop from domestic
¥ duction of refined lead from foreign base bullio
£ 128,237 tons in 1928 to 72,460 tons In 1929, a decrea:
¥ Refined lead produced from foreign ores end base .k
f to 13 per cent of the totaldpnmary lead output in 1¢
! 10 20 per cent in 1928 and 16 per cent in 1927. T
b refined Jead from domestic ores 1n 1929 was 46,296 t

domestic ores and base bullion increased 7 per cent, whereas that from .
foreign ore and base bullion decreased 34 per cent, Production of
pig leed from secondary meterials increased slightly.: '

PRIMARY LEAD
REFINERY PRODUCTION

Pig lead is classified by the Bureau of Mines as primary or second-,

ary, according to whether it is derived directly from the smelting o
ores and from base bullion or is reclaimed from industrial lead scrap
Some plants that ordinarily smelt ore frequently add lead scrap to the
charge, so that the resulting product is an inseparable mixture of lead,
from both sources and is all marketed as refined pig lead. Never-.
theless, the smelter calculates the quantity of secondary lead so pro-,
duced, thus enabling the Bureau of Mines to obtain a consecutive
record of the amount of primary lead being supplied to the trade 3§
each year. . 3 ter than in 1928, and was the second largest an
Primary lead may be produced from domestic ore or foreign ore ik grea fir d M’]I‘h following -table shows the quanti
and from base bulhon. ’Fhe siglting of lead-bearing ores from the -l recorcec. d e doced ingt,he United States from do
Western States yields an impmﬁ&ﬁ ead (base bullion) that contains ; ¥ reﬁnezl llegzgl')ro ueed g mE ,
valuable a.tri;)unt,s of gilver and gol% in addition t’?‘ hc;b'ectionable im- j 1920 to ) ‘ ,
purities such as copper, arsenic, and antimony. is base bullion is, ' . in the United Stales from domestic
given further treatment for the removal of the impurities and finally, Refined lead produced ¢ d ~
emerges for the market as refined pi%l:ad. The smelting of lead-.

Short tons|  Value : © Year

Year
N

bearing ores from the Mississippi- Vallgsw and Southern States yields
soft-lead pure enough for marketing,¥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 refined for market.
Foreign base bullion imported into the United States is also gefined.
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 étates from 1720 to 1929.

Refined primary lead produced in the United States, 1720-1929

476,840 | §76,206,000
398, 222 35, 840, 000
483,746 81,562, 000
543, 841 76,138, 000
* 866,407 90, 826, 000

‘ GEOGRAPHICAL BOURCE , OF LEAD RAW MATERIA
REFINED IN THE UNITED S8TATES

@ The following table shows the source of »th'e' ore
3 bullion from which refined lead was produced in |

, 160
340,397 43,808 { 168,218 642,122 512,704 | 7,630 ;1 21,889 ., 039 42, 286, 000
344, 503 44,001 | 161, 401 580, 055 507,026 | 9,581 | 33, 448 047 51, 706, 000
335,378 68,244 | 107,615 571, 134 562,228 | 6,085 | 12,821 . 069 78, 817, 000
365, 908 56,208 |. 188, 503 810, 769 548,450 | 15,872 | 46, 447 . 086 | 106, 052, 000
382,314 47,418 | 210, 463 840, 106 539, 005 | 15,334 | 84,950 071 90, 908, 000
266, 538 67,038 | 147,744 482, 320 424,433 | 7,656 | 50,131 . 063 51, 118, 000
273, 136 66,608 | 189,884 529, 857 470,840 | 8,414 } 44,304 . 080 84, 748, 000

penien veloe % from 1020 to 1929. ° A l’arﬁe'part of the base bullio

From W Western States is shipped- to the Mississippl' \Y-.a

Yoo | Degtlver- | Dustver, Total pro- | domestls | From | L0 | Aver- & States for refining. ~In reporting the production:c
onas | et 211929 quction 1 | OFgaand | IR | baso 080 Ber|  Total & most of the refiners make. the distribution on the:be

bullion butlen 3 50 that the total lead given.in this table as from dor

¥ both base bullion and ret(iin_eddle?d am(i1 thust;_c,ontaé:

100, V300100 | 75,433 | 1okider | 3,400 | 10,08 | 13,8 1'an an0 | §04 s2,60000 M the antimonial lead.produced.irom domestic Qr
i o | B Gedf) WR) SN TSR Vo) Giee f total given here:for 1929; exceeds the total.proc

¥ lead from domestic:ores, as.shown in the precedin,
& tons. The production of antimonial lead from dor
& omounted.to 17,062 tons. . S :

238, 329 82, 747 | 187,813 448, 589 308,222 | 7,120 | 43, 247 . 045 40, 373, 000 090026—32——24 ~ - '

248, 107 74,308 ) 200,250 532, 862 408,746 | 13,808 | 50,018 § 056 58, 593, 000 2 [ g T

366, 241 61,332 | 190, 749 818, 322 843,841 | 24,288 | 50, 103 . 070 86, 566, 000 . R

423,420 63,449 | 203,815 800, 403 568, 407 | 46, 385 | 77, 701 080 | 110, 479, 000 ’ !

457,477 48,032 | 260, 560 760, 969 654, 021 ) 5, 024 087 | 133, 483, 000 s ’
84, 60 85,707 b 708, 941 685 | 48, 210 | 70, 046 127, 831, 000

3 268, 585 , - 080

07,000 | 85,487 | 233,044 | 708,530 | 668,320 | 32,369 | 95,841 | 003 [ 100]363, 000
508, 603 49,485 ) 225,003 781,071 626,202 | 28, 832 1128, 237 . 068 , 604, 000
483,622 | 55,660 | 285,345 | 774,833 | 672,408 | 29,675 | 72,460 | 003 | 97, 604, 000

13, 802, 883 11,267, 857 |6, 269, 350 [21, 020, 490 (17, 708, 788 8,230,703 (.._..... 2,315, 789, 000

1 The lead content of antimonial Jend Is excluded (see p. 238). ! Desliverized soft lead 1s excluded,
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" The total production of refined primary le
in 1929 was nearly 1 per cent less than that
(cent less than the 1926 output, the maximun
2 The total value of the 1929 output was 8 pe
-of 1928, due to an increase of one-half cent p
price of lead, but amounted to only 73 per
tthe peak annual value up:.to the end of 1929.
Two outstanding features in the productio
‘United States in 1929 were the decreased o
Ebullion and the increased’ production from d
duction of refined lead from ~foreign base
$128,237 tons in 1928 to 72,460 tons in 1929,
i Refined lead produced from foreign ores anc
fto 13 per cent of the total primary lead outp
to 20 per cent in 1928 and:16 per cent in 1
reﬁnecf) lead from domestic ores in 1929 was 4
g greater than in 1928, and: was the second lar
recorded. The following table shows the

vefined lead produced in the United States f
1920 to 1920: K _

Refined lead produced in the United States Jrom

domestic ores and base bullion increased 7 per cent, whereas that from
+ foreign ore and base bullion decreased 34 per cent. Production of
pig lead from secondary materials increased slightly. S

PRIMARY LEAD
REFINERY PRODUCTION .

Pig léad is classified by the Bureau of Mines as primary or second-
ary, according to whether it is derived directly from the smelting of
ores and-from base bullion or is reclaimed from industrial lead screp,,
Some plants that ordinarily smelt ore frequently add lead scrap to the
charge, 8o that the resulting product is an inseparable mixture of lead,
from both sources and is alF marketed as refined pig lead. Neve
theless, the smelter calculates the quantity of secondary lead so pr.
duced, thus enabling the Bureau of Mines to obtain a consecutive
record of the amount of primary lead being supplied to the trade,
each year.

Primary lead may be produced from domestic ore or foreign .ore
and from base bullion. The smeltinF of lead-bearing ores from the
Western States yields an impure pig lead (base bullion) that contains
valuable amounts of silver and gol§ in addition to objectionable im-,
purities such as copper, arsenic, and antimony. This base bullion is,
given further treatment for the removal of the impurities and finally
emerges for the market as refined pig lead. The smelting of lead-, :
bearing ores from the Mississippi ValFey and Southern States yields,

soft-lead pure enough for marketing, but some of it is desilverized'

Year short tons Value © - Year

and is designated in this report as desilverized soft lead. Foreign, ol Ream|
ore is. first smelted into base bullion and then refined for market,, 3 Pt
' 5686, 407

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 1929.  ;

 GEOGRAPHICAL BOURCE . OF LEAD RAW M
: REFINED IN THE UNITED §

Refined primary lead produced in the United Stales, 1720-1929 'ilThe followin tablé shows the source of |

8 bullion from which refined lead was produc
§irom 1920 to 1929. A mie‘part of the base
‘Western: States is shipped- to the Mississi

Bhort tons Value

From From

Desllver- | Desilver. domestlo | From Avor- o b States for refining.-i-In reporting the produ
5| Total pro- foreign . : 1 et =308 Y
Jong s | 150.ep(e | Softlead?) Gucrion 1 | OFpa and | Lorelgn pomse (T80 00 Total .1 kmost; of the refiners make. the distribution on
bulllon ' ¥ 50, that the totallead given.in this table as fr
g both base bullion .and refined lead and thus
1720-1912. .3 7,176,497 | 320,991 |2, 9290, 180 |i0, 432, 808 | 8, 545, 383 1,887,285 |........ 024, 600, . 1 1 B .
19 305,160 | 20,433 | 181 807 | 403,460 | 411878 | 13,323 |37, 360 | $0:634"| * a, eoe,% the antimoniel :lead: produced . from- domes

tal. given here.for 1929, exceeds the tot:

ead from domestic:ores,-as shown in the pr
tons. The production of antimonial lead frc
mounted. to 17,062 tons.. P

340, 307 43,600 | 158,210 542,122 812,704 | 7,639 { 2i,680 .039 42, 288, 000
344, 503 44,001 | 161, 461 850, 058 507,026 | ©, 681 | 33,448 LO47 81, 706, 000
335, 375 68,244 | 147,515 871,134 662,228 | 6,085 | 12,821 . 000 78,817, 000
365, 008 66,2688 | 188, 503 610, 769 548,450 | 15,872 | 46, 447 ..086 | 108,052,000
382, 314 47,418 | 210, 463 640, 106 530, 805 ( 16, 334 | 84, 066 . 071 90, 908, 000

266, 538 67,038 | 147,744 482, 220 424,433 | 7,656 | 60,131 . 063 51,118,000
273, 135 86,668 | 189, 854 820, 867 476,840 | B, 414 | 44,394 | ", 080 84, 745,000

38,320 | 52,747 | 187,818 | 448,680 | 208,222 | 7,120 | 43,247 | 048 | 40,373,000 - '90026—321—24 i °
240,107 | "74,308 | 200,250 | 532,662 | 408,746 | 13,808 | 50,018 | .066 | 58,593,000 90026—3t 24, .
368,241 | 61,332 | 190,740 | 618,322 | 643,841 | 24,288 | 50,193 [ .070 ‘ T
423,420 | 63,440 | 203,815 | 600,403 | a4, 407 | 46, 77,701 110; 479,000 :
487,477 | 48,932 860 | 766,060 | 654,021 | 47,024 | 66,024 | .087 | 133,453, 000 .
84,680 | 85,707 865 | 708,041 [ 680,685 | 48,210 | 70,046 | .080 | 127,831, 000 ek
507,000 | 85,487 | 233,044 | 706,630 | 668,320 | 32,360 | 05,841 | .003 | 100, 363, 000
, 40.465 | 225,003 | 781,071 | 626,202 | 26,632 (128,237 | .08 , 604, 000 ; . “ ’
483,623 | 55,660 | 235,348 | 774,033 | 672,408 | 20,675 | 72,460 | .063 | 97,604, 000

18, 502, 683 |1, 267, 857 |6, 250, 350 |21, 029, 490 |17,798,788 | 8,230,703 2, 8185, 789, 000

¥ The lead content of antimontal lead s excluded (see p. 238), 3 Desltverized soft lead Is exaluded, *
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Primary lead smelted or refined in the United States, 1920-1929, by sources, in g Allowab.le chemical composilion of the various grad“ of pig le
; e8

short tons ‘ 3 American Sociely for Testing Maleric
J ks
Bouros of ore 1020 | 1021 | 1022 | 1023 | 1oz | 1925 | 1e36 | 1027 1 _
— - | Corrodin|
lead,! no! 9‘1’:5",“.
324 4 58 [ over— s
7,218 | 8,828 | 9,372 | 10,281 e
3,018 1 6168 2,305 | 4,14
11,108 | 23.885 |25, 401 | 31,885
01,487 (137,707 [123, 700 (123, 363 Per cent | Per cen
1,238 { '}, 08 0. 0015 {0.005-0.0
10, 800 zo,zg; 12,8085 | 15,001 L0015 | .04~ . @
245 160, 323 [191, 501 |208, 547 '38";% )
14,551 | 18,345 | 21, 22, 0008 | ()
; 8,044 | 8,070 | 10,978 L0018 OF
, 1,638 | ‘2,263 | 3,782 -0 .
67,430 | 50,602 | 58,017 | 78,487 | 70,004 (147,867 | 146,602 | 345, 653 SR TrOD - . oo ocoenemcoomoocomnennaeen ‘05 5
a7l 09,9300 0

The maximum limits for blsmutb, copper, and sllver have been given, bu

tain the maximum of all three. . .
# a}'é%?m‘l’cg]l (l!::d |s a designation that has been used for many years ln the
: duced from heaatern Mlissouri ores. : ;

SBOFT LEAD

A large part (43 per cent in 1929) of the leac
i United States from domestic ores is derived from th

494, 347 1395, 287 1481, 889 1564, 036 1582, 000 |686, 451

)75 ¥4 U RN N— 1] [ 3 SR
450

1,186 877 | 3,804 ) 3,032) 4,633 | 10,676 10,123 o « s e 1 ] .

z * Sl sl gy 8 o X lead ores of the Mississippi River basin. The !t
2,729 | ‘1912 | 7,200 | 18,887 | 33,528 | 31,107 14,839 roducing areas are‘the’southeastern Missouri di
I I T I - S 1,608 tate district (Joplin) at the junction of Missc

* Oklahoma. The gc)u'mer district produced about 6

<[ 1,918 | 1,508 2,000/,
42,421 | 41,648 | 47,118
54

117,103
11,044

112,048 1118, 256 |128, 380 154, 869
708, 409 1814, 086 (812, 545 (707, 560

atter 25 per cent of the total soft lead in ore mine
;" Eighty-one per cent of the soft- pig lead’ prod
marketed without desilverizing, and. 19-per:cent
The former, which is known in the trade as chemic
to 4 ounces of silver to the ton and 0.04 to 0.08 pe
biused chiefly in the manufacture of cable, pipe, a
 iverized soft lead is used largely in the manufact
£ 'where a very pure product is required.
gii- A substantial quant.lty(ofrhlifgrade_ lead con
Mississippi Valley is used each year in the me
igments, principa.l]ly basic lead sulphate (white &
Eaaded zinc oxide. In 1929 nearly 9,500 tons of soft
in this manner. )
" The following table summarizes the productior

1922 to 1929: .
Soft lead produced in the United Stales from domestic ores, 1

52,808 | 50,367 | 63,016 | 74,481
Grand total...[547, 155 (445, 854 (545, 605 (628, 517

! The lend produced by these Btates {a nonargentlferous or soft Jead. A small quantity of the lead pro.
duced {rom Colorado and New Maexico ores Is also nonargentiferous. q

? The smelter output of lead in Kansas and Oklshoma is separated on the basis of mine output as the,3
Burest of Mines bas n unable to obtain an accurate separation of smelter cutput. R

3 Included under * Undiatributed.” Bureau of Mines not at liberty to publish figures.

(A%
The table shows that in 1929, 87 per cent of the primary lead’
smelted or refined in the United States was derived from domestic}
ores, 4 per cent from the smelting of foreign ores, and 9 per cent fromt
the refining of foreign base bullion. There were substantial increases
in lead production in 1929 in most of the important lead-producing!
States. Decreased production was recorded for Colorado, Kansas
Oklahoma, Washington, and Wisconsin. Foreign ore amelted in the'
United States in 1929 came largely from Mexico, Canade, and South!

America (chiefly Chile). Refined lead produced in the United! Soft pig lead Solt lead
States from Mexican base bullion decreased 56 per cent in 19294 Year vodan] Den rocovered|T
owing to the completion of new refineries in Mexico which treated a § ericed | verizea | Total | m&E

verized | verized
larger part of the Mexican production of base bullion. There was an : '-
increase of 92 per cent in the production of refined lead from South T 1023.. .. ..ccocooooommureenn 200,250 | 74308 | e | 13,802
American (chiefly Peruvian) base bullion. 1o 16,338 {4

258,865 | . 55,707 | 814,372 | 13,685.|0

SPECIFICATIONS FOR PIG LEAD 723,044 | | 55,487 %9,(3{ ‘lg'-mv 3

The American Society for Testing Materials classifies pig load in gl 10802 . ormmerceeeees Breis| sees| mrenl ol
three grades—corroding, chemical, and common. The requirements
as to chemical composition are shown in the following table.

]
g
2
2]
8
2]
g
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fthere is a large return of secondary metal include
¥building, bearing-metal manufdcture, and type-m
¢ Fifty-five per cent of the secondary lead output
fered in the form of alloys, principally alloys of I
mony, and 45 per cent was recovered as pig lead.

¥ The following tables show the recovery of seco
ratio to the refined primary lead produced in the 1
fdomestic ores. Further details of the secondary

bbe found in the Mineral Resources chapter on secc

.. ... Secondary lead recovered in the Uniled Slates, 1922-15

ANTIMONIAL LEAD

Antimonial lead is an important by-product of the refining of base
bullion.- In 1929, 25,669 tons of pr;rmary antimonial lead %vas pro?
duced, which contained 22,617 tons of lead, a decrease of 22 per cent§
from the 1928 output of antimonial lead and equivalent to 5.3 per cent)
of the total refined lead produced from base bullion.

The decreased importation of base bullion from Mexico had
marked effect on the production of primary antimonial lead.
1928 more than 15,000 tons was produced from the smelting and r
fining of foreign ores and base bullion, whereas in 1929 only 8,600 tons
was derived from the same source. Foreign ores also yield a highe

ercentage of antimonial lead. The production of antimonial les

rom foreign ores was equivalent to 9.8 per cent of the refined lea Year Piglead | G

produced from those ores in 1928 and to 8.4 per cent in 1929, whil

the Iw;'leld from domestic ores was 5.1 and 4.5 per cent, respectively. sl 4 |
The principal uses of antimonial lead are in the manuga,ct,ure H ————t e B 1§§,

storage batteries, bearing metal, and type metal. The consumption;
(1)5 ;Sltllr'i‘()ﬁn&} lﬁmd'm st;oxglige ]k])atteries ecreased about 3 per cent.in 3 1

. e following table shows the production of pri j B 3
monial lead from 1920 to 1929: P of primary aat w20 - ; s i

[ . ..
. Ratio of secandary lead recovered to refined primary lead g
: States from domeslic ores, 1913-1629

" By-product primary.antimonial lead produced in the Uniled States, 1920—1929 &

Antimonial lead %
Total .| By- : 1 Refined primary le
lead rojuct i
n;rﬁnad’ pmt{; . Total »
Year om . | mon b From Year . T Aw
bass lead rom 1 8ar ars
: bulllon {(percent-| d‘m(“g“" lm;eg s Antlmony content Short tons pﬂ“ﬁ‘
(sbort | ageof |OF,SBOrt| (ahort | short ot
tons) | total) ou8) | ‘tong) | tons | Velue d
B Bhort | Percent- | . -
tons age
eemeameneecececemcmecudomnesnsmnenesnvanea| 411,878 {'
e8| 0.004) 2031 | 12695 | s1063 265 | 20m| 10| 1o O lots o oIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIL e 12
. ,604 | 2,031 | 12,635 | $1,963, 265 033 16.2 !
€2 7es1| 2188 | 10064 | slo0s | rooe| doa| oI IIIITIIIIIIII 852228
3.2 7,068 | 1,007 | 8,078 844,003 1,441 17.8 40,008
3.9 11,635 ( 2,665 | 14,100 | 1,960,370 2,170 153 1018 e : 530, 005"
4.91 13,503 | 7,104 | 20,787 | 3,376,713 21703 12.3 1 Y 1010 ... ..ot isaiem e e oo 424,433
C 4.3 14,472 8,105 | 19,007 | 3,785, 647 2,024 |- 13.3 e Bt et LR L IR L DL C L R ELL LI 476, 849
4.6 18,000 3,618 22624 (3,010,714 2,603 12.0 168748
4.8 16,040 | 8,307 ) 2,847 | 3,277,043 2,738 1.2 - - 468,746
6.8 17,080 { 15,128 | 33,058 | 3,078,318 3,432 10,4 29 . -- B L : 343, 841
5.3| 17,002 | 8,607 | 25,640 | 3,267,005 3,063 19 3‘5 ....................... w, 33;
Average 48 |ooeeo o T Y. A NS 680, 688
........... 668, 8
............... 628,
.............................................. 672, 498
SBECONDARY LEAD
Much of the lead consumed in the United States is used in the manu- 3 ‘PIGMENTS

facture of articles from which there is a large return of secondary
metal. This is particularly true of the storage-battery industry

which is the leading single consumer of lead nngin whicK there is

Igr%e and rapid return of secondary metel. This industry is respon
sible for much of the increase in theratio of secondarylead production
_to domestic primary lead production. In 1914 the secondary output$
was equivalent to only 12 per cent of the primary output from domes-
tic ores; in 1929 "the Tatio was 46 per cent, a decrease from 49 per
cent in 1928." Other important lead-consuming industries in which

Lead pigments manufactured in- 1929 contain
ead derived from the sources shown in the follow
i% lead is used in the manufacture of white lead
sublimed lead, and orange mineral. In 1929 abc
he lead contained in lead pigments.was derive
i lead; white lead accounting for 48.3 per cent, litk
E red lead 15.8 per cent, and sublimed lead and ora
¥ cent.” Sublimed lead and leaded zinc oxide are t,l|:}e
in which the lead content is derived from ores.
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Further details of the production and value of lead pigments in the "
United States are given in the Mineral Resources chapter on lead and

LEAD

f Mine production of recoverable lead in the princz‘;}al lead-pr

United States, 1921—1929, in short lons

zinc pigments and salts.
P o Dlstrlot Btate 1021 | 1022 | 1923 | 1924 | 1028
N Lead in pigm 1 -19 1 "
ad tn pigments,! 1922 1929, by sources, in short tons it Bouth7uteim Mls- 178, 736{176, 7081167, 458(187, 737{208, 9152
A courl reglon.
. i Lead In plgments from— o : ! C(;?g; d’'Alene re- 94, 5643| 01, 216/114, 426 118,32:1 120, 858|1
g , Joplin reglon....... Kansas, Missou- | 61, 581f 87, 771| 86, 787] 92, 110{105, 372|1
Year D N Forel, P rl, Oklahoma.
e 0| Theit | Metal Scrap Total P Dingham...........- Utah-o.........| 13, 288) 19, 348, 20,383 34, 788) 24, 022
Park City region... 8,840 16.128] 20, 220 33, 346| 40, 856,
1922 g Ban Jusn Moun- 5,3 5,332 13,187 13,148 17,002
¥9RLLLIIIIIIIIIIIITUIIIIIUIIINI w2 [T 2360640 [eeweooenooo| 250158 MR Rush Valiey.......| Utab..__...__._. 607]  ss6|* 1,284 926| 2,465
1024 ¥ Butte....... 6,614] 10,070| 12,745 13, 648| 12,091
1025, - Barker__.... 856 971 848| 1,272{ 1,420
1928.. - Willow Creek......| New Mexleo. o ofouaeoeo|ocraoeceoefome [o-2 |-
1927.. - Leadville.... 2,742 2,804| 4,798) 6,931
928 as6| 59

t Includes also lead recovered in zlnc oxide and leaded zinc oxide.

MINE PRODUCTION

BY STATES f Warm Springs

Cydpr Pisins__
Bistes (Warren).
!’ond d'Orelile
3

The following table shows the mine production of recoverable lead
by States from 1920 to 1929: ;

Mine production of recoverable lead, 1920-1929, by States, in short tons

e Vulture..__.
7 Kéntucky-8ou k-
g - ern Illinols.

pe

Illloois, Wls-

consin.
Idaho._
Montana.

Washlogton,
Montana...

Btate 1920 1921 1922 1923 1924 1925 1926 1027 1028 1929
Alaska . _.oooooiaae. 876 759 317 410 631 789 778 | 1,008 1,019
Arizons... 8,036 3,271 { 7,835| 8146 90,3211 11,038 | 11,620 | 0,033 7,190 | 8 037NN Bryant ... __
Arkansas. 21 432 25 58 18 b4}
Californla. 2,407 562 | 3,166 | 4,776 2,382 | 3,283 | 4,047 | 1,350 946 | . 7L/ Taras ...
golor?do.. 2, 31; 9,830 | 11, 732 22,840 | 23,770 | 31,483 | 34,404 | 33,386 | 26,751
LT a4 LS - T o e m iy o s
Idaho... 118, 665 | 99,235 | 97,917 |121, 178 |124, 476 |128, 521 1136, 460 151,019 | 145,323
Illinots._. 1,708 672 | 1,325 1,381 , 464 1,001 656 27 385
Kansas_... 16,452 | 18,670 | 23,271 | 17,508 | 18,560 | 22,775 | 28,463 | 27,407 | 25,276
Kentuoky... 1 6 02 & 175 152 &8 139 39
Massachusetts . ) T RN FI PO (O PN PR RN S
M 1 161, 812 {180, 085 |178, 412 |109, 743 |189, 820 |211, 568 1207, 012 |198,760 | 195, 303
14,846 | 10,183 | 14,884 | 17,973 | 19, 73! , 7 21,153 | 17,949 | 16,880
504 | 4,696 | 9,078 | 10,030 | 12,238 | 11,184 | 7,802 | 7,874

Oregon....

Pennsylvania. .
Bouth Dakota.

‘Tennesses...

Tozas. ... 13 3 2| % 38

Utah__.. 60, 808 | 44, 504 | 67,606 {101,724 |116, 085 (163, 335 (147,635 |151, 285 | 146 015

AT T OOt el Fadui it I 1,276 229 | 2,450 | 2,893 | (b

Washington. 2,740 737" "60i| i, 4587| 1,088 | 2,814 | 2,273 478 542

Wisconsln._._._ .0 2504| 972| 691 | 734 | 1,254 1,877 1,546 | 2,069 | 1,608
406, 814 |414, 401 [477, 633 |647, 217 |606, 068 }684, 430 (083, 917 (665, 480 (¢ 627, 153

. KL
1]t (s sald that & few tons of lesd ore was mined st the old Chipmen mine [n Massachusetts and wald
‘treated at o small smelter owned by the mine operators. !
1513 pounds,
Y Bureau of Mlnes not at liberty to publish fgures.

1 Exclusive of the output from Virginls, figures for which the Buresu of Mlnes is not at liberty to pub!

BY DISTRICTS .
gives the lead production in the principullq'a

The following table
producing districta.

1 Not listed according to rank,

t Bureau of Mines not st lbert;

amount exported has been 'negligi
glead in the verious products 1n which it is produ
fcompared in the following table with the estimatesc
tin the ore mined.  The table begins with 1907, the f
the mine production of the entire country was'det
fquantities compared were determined by independer
fproducers and consumers of lead-bearin,
Bon the accuracy of the figures.

le.

LEAD BALANCE SHEET OF THE UNI’

E* Most of the lead ore mined in the United State
ts lead content emerges in marketable- form as pr
ead and antimonial lead. Some of the ore is used i

fof pigments and some may be exgorted,' but for

The total

g oro, tho b

et
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Nebraska: Omaha—QOmabha ‘plant, American Smelti
and refinery.)

Comf rison of mine production of lead and primary domestic lead accounted for
e a
yew Jersey:

ad products manufactured in the Uniled States, 1907-1928, in short lons

Primary lead sceounted for fn— p Newark—Balbach plant U S Metals Reﬁmng
Y. 1
N Mis 631 ~'Perth Amboy——Perth Amboy plant, America
Year ne Plgments
: v production efine otimon 3 e meller and refinery.
N duct! Refined |Anti tal mlge from Total 4 - (Bmelte d refi l')')
. lead lead ore fOklahoma: St. Louis—Ontario smelter, Eagle- Plche1
= - J’ennsylvama. Carneﬁle—Pennaylvama Smeltmf
1007-1018c e vemencocnnnnnann 8,653,700 | 5,249,081 | 124,168 | 121,760 | 15,803, 330 | 18 SN Ty s Kl Pago—El ag0 plant, American Smelting
TEEmE amc umm otk e ttoma Smeting Cod (8
. > g g . Internatlonal——lnternatlonal meltlng 0t (
:;"I 335 323[ 723 g: SZS 131332 B - Midvale—United States Smelting, Refining &
847,217 | 543,841 9,794 13,612 : . Murray—Murray plant, America.n Smeltmg &
606,068 | 568,407 11,741 |- 15,338 :
084,430 | 654,021 12, 600 17, 547 5 "CANADA
683,017 | 680, 885 16, 620 13, 685 C :
, 885, ﬂg 088, 320 14,044 13,136 3 B;Itlsh Columbia: Trail—Consolidated Mmm?
‘e e kA 0% et sl . (Ltd.). (Smelter and refiner . Betgs elﬁci:tr );:;xc
0,270,806 | 0,181,124 | 124,131 | 145,484 | 6,448,742 ' ,é“gglte?;‘l“t“’ Kingdon ! in ng, vmelting
1007-1929. o eeramnnenes 11,024, 611 | 11,430,208 | 248,200 | 265, 240 | 11,962,072 : . MBXICO
"1 Includes 8,335 tous of lead produced from d tlo ores smelted outside the country. Chxhuahua Chlhuahua——Amencan Smeltmg & Re

. * Incjudes 3 tons of lead produced from domastlo ores smelted outside the country.
1 Exclusive of the output from Virginia, igures for which the Bureau of Mines s not ntllberty to pub
The table shows substantial discrepancies for individual years{
Erobably due largelf to variations in mine and smelter stocks of ordf
ut in none of the last 11 years has the discrepancy exceeded 7 pett
cent of the total lead Eroduced From 1907 to 1918, inclusive, 1

f -ahulla Torreon—American -Metal Co. (Ltd.). - ((

(Smelter.)

Hldalgo Zimapan—Cia. Min. y Fundidora de Zime

‘ Nuevo Leon: -

Monterrey—American Metal Co. (Ltd) (Cia
(Smelter and refinery

Monterrey—American Smeltmg & Reﬁmn r Co

Eroduction .exceeded the primary lead accounted for in lead produgtd : 53& Luis KO“}SI SBHSL“{: Potosi—American Smel
¥ 150,000 tons, or less than 3 per cent. From 1919 to 1929 there watiill, =g Ao cFoé)—-émn;:lc:;)Metal Co. (Ltd). ¢

an excess of nearly 178,000 tons, or less than 3 per cent, in favor of thé]
lead contained in the lead products. For the total perlod of 23 years’}
1907 to 1929, the primary lead content of lead products excee
mine productlon by only 27,561 tons, or about one-fifth of 1 per C

LEAD SMELTERS AND REFINERIES

A list of lead smelters and refineries in the United States, Canada
and Mexico follows.

tA.) |, (Smelter.)
» TARIFF

3. Lhe teriff act of 1930 became effective Jn
fchange In the lead schedules from the 1922
Elicles or wares not especially })rowded for, i

fichief value of lead, but not plated with plat
gcolored with gold lacquer, whether partly o
&T'he import duty on articles coming. unde
hcreased from 40 per cent to 45 per cent ad
nble gives the duties on the principal lead i

I'mport duties on lead commodities under th

UNITED BTATES

Arizona: Douglas—Phelps Dodge Corporation. (Smelter.)
California: Selby—S8elby plant, American Smelting & Refining Co.
and refinery.)
Colorado:
Duran%o—Durango plant, American Smelting & Refining Co. (Smelter
Leadvi le—Arkansas Valley plant, American Smelting & Refining C

Item

Lead-benring ores, flue dyst, and matte of all kinds. (Duty s

(Smelter.)
Idaho: Bradley—Bunker Hill & Sullivan smelter. (Smelter and refinery.) {0 ;l“d content of coppar, gold, or silver ores, of copper ma
Illinois: uslly recovered.)

Lead bulllon or base bullion, lead |u plgs and bars, lead dr
lead, acrap load, antimonial lead, antimonial sérap lead
Bnb%t:d motal, solder, all alloys or combluations of lead

oV .
Le‘;rd sheets, plpe, zlazler s lead, and Jead Wire. .- ...eeemu-n

Collingville—St. Louls Smelting & Refining Works of National Lead C
(Smelter and refinery.) vy
I d Federalv-Federal plant, American Smelting & Refining Co. (Smelter.)'| ’
ndiana: : B I
- East Chicago—International Lead Refining Co? (Refinery only.)
East. Chicago—U. 8. 8. Lead Refinery (Inc.)* (Refinery only.

Artlcles or wares n. 8. p. [., if ¢o! osed wholly or in chief val
not Plnted with pla! Inu.m, xoltf or silver, or oolored with
wbe 6r panly or whko man nctursd .

electrolytlp 5 ocess.) Pgmsn
Ilslansa.s . Ga.lenn.— alena plant, Eagle-Picher Lead Co (Smelter.) gé‘;"ﬁﬂmm
lBSOUl‘ Red le: d..
Granby-—American Zinc, Lead & Smelting Co.* (Smelter.) White

Al Plgmenu contalnin, 'g lead, dry orin pu.lp, or ¢round ln
or waur, n.s. p.
Lead chemlcals

.. Heroulaneum—8t. Joseph Lead Co. (Smelter and refinery.)

- Joplin—Eagle-Picher Lead Co. (Smelter.)
Montana. East Helena—East Helena plant, American Smelting & Reﬂning ch ;
‘(Smelter.) - R

3 Subsidlary of Anaconds Copper Mining Co.
4 Bubsidiary of the United Btates Smeiting, Raﬂnlng & Mining Qo.
¢ Plant idle n 1920,

All other load

! 8ybsldiary of Anaconds Copper Mining Co.
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zinc concentrates ‘and 6,335 tons of 74.47 per cent lead concentrates
were produced.: The lead concentrates contained 58.35 ounces of
silver- per ton: Operations were conducted at a loss, but profitable 3
operations were expectéd to result from the completion of additional 4
mill capacity-and a lead smelter in 1930. _ ] 5

-BPAIN

..*Spain produced nearly 143,000 metric tons of pig lead in 1929, an 3
increase of 9 per cent over the 1928 output and equal to 8 per cent of the
world total. :Exports amounted to 99,600 tons, of which 2,400 tons 4
was argentiferous lead. France took 33 per cent of the total, England J
‘17, per cent, Russia 16 per cent, and Italy 13 per cent. The mine 3
production of Spain in 1929 amounted to 180,890 tons of ore con- i
taining from 25.to 70 per cent of lead, as compared with 177,059 tong A
in 1928. Fifty-three per cent of the 1929 output came from the Provs 3
ince. of Jaen, 18 per cent from Cordoba, 13 per cent from Murcia, 3
and 5 per cent from Ciudad Real. The low price of lead prevailing #
during the latter part of 1929 and the early part of 1930 is reported 3
to have resulted in the closing down of many of the smaller properties. :‘_
Only the richest of the mines, or those where lead is found in largo §
quantities and near the surface, are able to operate.

TUNIBIA

Tunisia produced 18,850 metric tons of pig lead in 1929, as com- }
pared with 17,606 tons in 1928. Exports of pig lead in 1929 amounted
to 18,296 tons, 88 per cent of which went to France. Production of §
lead ore'was reported at 32,000 tons in 1929 and 34,000 tons in 1928, §

YUGOSLAVIA R

Developments in the lead industry of Yugoslavia in 1929 have
been summarized by the Mining Journal " (London) as follows: :

The country’s output in lead ores advanced in 1929 to 26,250 tons, against
15,886 tons in the preceding year; the bulk of the production emanated from the
Blovenian properties of the Central European Mines (Ltd.). Thils company
treats imported parcels of ore, which swell the figures of the lead output from
their smelter. Officlal returns appear to indicate that roughly some 9,460 tons
of pig lead were produced in Yugoslavia during the year. Toward the close o
the'year lower metal prices began to adversely affect the production of lead ores
by small producers. The foregoing figures solely refer to lead ores mined,’
smelted or sold, and do not take into account the considerable tonnage of lead-
zint ores which are being accumulated at surface on some of the Southern
?efbia. and Macedonia properties and awaizj(greatment. In July, 1929, the issue
in' London' and oversubscription of 1,600,000 shares of Trepca Mines (Ltd') at--
tracted attention to this very promising etterprise, which has been hard at work
since 1926 exploring and ‘developing: the{8tantrg ore deposits near:Kosovska.
Mitrovica..- These.deposits have now beap, sufficiently opened up for the estis
mate to be made that there are close upon three million tons of good-gra
lead-zino ore above' the level of the lowést'adit. Since last summer secondar
development has-been proceeding apace, and's very substantial tonnage is now
blooked out; an aerial ropewa{, a power .plant, and a fine modern 500-ton mill®
are approaching completion. It is goped.t,h_at {oward the autuma the producing
stage will be reached, and even with to-day’s depressed metal prices this concern
should be able to glve a very good accoun{ of iteelf. The company’s concessio
aiid’ proapecting rights cover roughly 400 square miles, and there are indications
of ancient mining operations in several localities, notably at Meljenica and

U Mioing Journal (London): Vol. 170, Yuly 26, 1930, p. 603,

LBAD

; Trepca Hill, where recent explorationhas- shown 0

beneath the old surface and underground workings.

3 orl%lnal rospectors of this concession located some. fi
I

in the Government laboratories, showed values of ov

j- per ton, and it seems possible 'that's{stematlc pre
€ reveal th - 9 B

f sion are the extensive areas held by Novo Brdo Min
B amalgamated a few months ago with a sister conce:

e source of this eroded material. - To the sot

the merger being the normal outcome of a situation i

E concession was completely surrounded by the big he

Co. The joint capital is8 now £300,000 sterling, whi

‘, continue the development of the lead-zinc ore bodies

to further examine the extensive tract of ancient wo:
Novo Brdo areas. More recently Selection: Trust

London two other companies to take over concess
Belasica Mines (Ltd.) and Kopaonik Mines (Ltd.),
£137,600 sterling. The concessions acquired are sit
Trepca areas and in the vicinity of Mount Kopaonik
cessions extending northward from this mountain tha

& Penarroya Co., have been for some time past explo
E workings known as the -Plana Mine. The American
b acquired a year or two ago the Srebrenitsa Concessio
j aiain an extensive ‘concession compnslnF an ancient ¢
P W v

f. however, the opening up of the property has not been

ich was also a scene of mining activity during t

IMPORTS
The United States imports much lead in val

" in bgse bullion“and ore. Some of it is enter
E sumptlon; most of it, however, is entered for
£ and refned in bond, and is then reexported a:
f. manufactured products.

¢ GENERAYL IMPORTS

The following table shows the general imj

¥ United States, by classes, including both i
¥ consumption and 1mports for warehouse. Of t
. in 1929, as shown in the table, 71.6 per cen

27.0 per cent in ore, and 1.4 pet cent in pigs,
Imports in- base bullion decreased 35 per. cent
and in pigs, bars, etc., increased 21 per cent.and
tively. %‘otal imports of lead decreased 25 p

Lead imported into the United States, 1920-1929, b
. [Qencral imports} .-

Yoar | Load 1n ore | Le3d 12

20, 488, 818 96, 10;

14, 234, 039 71, 73
24,474, 481 | 124,074
66, 882, 850 81, 40¢
95, 320, 168 50
062,502 | 141, 268
1186, 232, 669 | 150, 87(
81,276, 136 567

238,
51,829, 530 | 266, 93¢
62,661,871 | 166, 141

i tAl

»: General imports of lead by

t H T T

countries-are shi
Mexico supplied neanly 76 per cent 'of  the!
(principally Peru)-20 per cent, Canada 4 per-
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other countries: only- small amounts.
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Imports from Mexico and

Canada 'decreased 36 per cent and 37 per cent, respectively, while
imports from South America increased 131 per cent.
from!Mexico, was due to a large decline in 1mports of base bullion
while the decrease from Canada was due to lower imporis of lead
in ‘ore.- "The increased shipments of base bullion from Peru and

lead' ore from.Chile accounted for the increase of lead imports from :

South’ America.

E

Lead 'i'm;v:o(lg;i ‘iritor the Unile

[Geuneral fmports)

d States, in ore, base bullion, and refin.
by sources, in pounds

The decreasg : .

ed, 1920-192

’

' " Bouth : i Other N
Mexdco America Europe l countries Total !
131, 816, 278 7,088,351 88, 766, 504 I 11, 168, 100 107,020, 527 .8
408, 2, 381, 365 30, 224, 701 | 1,430, 049 148, 570,411 ¥
141. 216, 136 3,803,478 1,454, 384 513, 335 156, 650, 660 4
242, 362, 788 8, 800, 161 11,004,038 520, 835 270, 678,103
243, 161, 069 6, 820, 887 4, 857, 805 453,432 275, 315, 284
218, 873, 800 10, 631, 737 1, 504, 963 1,621, 110 244, 258, 430
264, 203, 852 700, 0756 3, 224, 504 672, 856 205, 108, 027
300, 834, 815 14, 683, 513 1, 228, 049 118, 883 322,778,121
276, 184, 287 20, 408, 574 50, 400 85,9018 310,088,140 ¥
178,872, 302 47,052,018 20,441 141, 480 232, 118. 768 ¥

The following tables show the imports of lead in ore, matte, and 3
base bullion, by countries. 3

Lead imported into the United States

short lons
[Qeneral imports)

, in ore and malle, 1926—-1929, by countries, in

Country 1928 1028 1027 1928 1920
32,0 | 40,239 so616! 17005! 23,415
4,978 5, 524 2,558 7,131 3,983
1887 | 3,042 | 3,415 1,170 1, 601
3216 7,800 3877 504 2,295
1,420 1,115 173 56 )
44,481 | 58,116 | 40,638 | 25,916 31,331 3

 Imports of lead in ore from Mexico increesed 37 per cent in' 1929, @
amounting to 75 per cent of the total. .
Peru increased considerably, while imports from Canada decreased 3§

45 per cent.

Imports from Chile and ¥

Lead imported inlo the Uniled Slales, in base bullion, 1926-1929, by couniries, in

short tons
[Qeneral jinports)

Country 1026 1626 1027 1928 1920
117,038 110,036
.......... 8, 626
330 et et
10 8
. ‘ 70,627 | 78,285 | 118,284 | 128,468

cent!

decrease was-due to the completion of 'additional refinery capacity
during. .the: year, which.permitted an increase in the quantity .of §

ImPorts‘of base bullion from Mexico in 1929, although 47 per 3
ess- than in 1928, amounted to 76 per cent of the total.

it

(.
o

: follow
3 drawal

‘LEAD

, refined lead produced in Mexico. ‘ Imports fro;
, per cent owing to increased production in that
de Pasco Copper Corporation.

IMPORTS FOR OONSUMPTI

Statistics on imports.for consumption, as she

include.imports entered for.1mmediate c
] s from warehouse for domestic.consumy
¢ lead imported is smelted and refined in bond:an
: imported for consumption is considerably less

E. In 1929 imports for consumption were equival
¢ per cent of the general imports of lead. -

. Lead remaining in warehouse in the Uniled Stales, De

pounds
(8tated in the form in which the material was entered

Base bul-
Ore (lead Pjgs, bars, Ore
Year content) lg:,g;"‘)d and old Yoar con
32,023,200 | 80, 617,028 2, 644, 876
13,870, 465 | 24,602,350 693, 440
10, 470, 144 7,070, 544 |oeeeennonn .|
.-| 176,031,250 | 80,808,858 5,234,476
103, 474, 37 95,007,016 | 10, 090, 668
s .

, pounds.

1 Includes lead In reclalmpd sorap, as follows:. 1025, 241,078
responding figures for earlier years and for 1928 and 1020 are i

ounds; 1

‘Lead tmported for consumplion in the United States,

AL
Lead in.pre! | Lead In base bullion| Pigs, bars, and old 3| !
Year hd
Pounds | Value | Pounds |* Value | Pounds | Value |P
$008, 619|68, 816, 820183, 340, 600|68, 901, 959|$3, 887, 821
8 327, 04850, 819, 080| 1, 668, 410161, 909, 004| 1, 072, 716)
23, 640, 851 812, 603[65, 850, 422) 1, 815, 143| 8. 668, 110] 836, 024
] 22, 420, 046( 1, 100, 41411, 124, 161{ - * 628, 201142, 925, 265/ 2, 510, 486|
1024-__(85, 147, 976| 3. 145, 701/28, 796, 402{ ‘1, 542, 167|27, 862, 302| 1, 860, 88
' 1025.-0112, 706, 508) 872, 132(24, 747, 805 1, 823, 566]15, 464, 206) 1, 038, 3
1028___168, 762, 911| 3, 303, 039[13, 341,038) ' 972 788!24, 888, 670] 3, 191, 668| 8
1027-22[70, 200, 478| 4, 203, 897}14. 629, 600| - 925, 328| 9, 933, 670| 635, 807]
10282 _{¢6, 511, 508| 2, 628, 231113, 397, 455|' 860, 983{20, 488, 373|  808,359| 7
[R 1020_121, 645, 609) 1, 160, 633]12, 305, 698] 627, 455/20, 178, 82| 1, 062, 087| 8

with tariff of Bept. 2:

H

1 Inciudes also lead in matte begiunlnf Sopt. 22
o

! Includes also lmgorts of antimonial

, 1022, -
X ad, antimonial scrap lead, babl
, 1022, except In 1025, 1924, 1927, 1928, and 1929, when ¢

Type metal ! imported for consumption in the Unil

. Type metal
Year . :
Pounds Val
29, 887, 363 $1, 34
971,85 11,19
44, 805, 120 "1, 12
. 3 : v;g
. 16 1 46
8,821,175 0l
8, ‘e
18,000,848 | ...19
o 8, 440, ‘BB1 A »_1‘8

§ Figures not avallable,

1 Classlfication for 1926 to 1629

is ' Type metal and antimonial lead ”; se]
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N . . EXPORTS ot Refined lead exporied from the Unile

"The chief lead export of the United Statés is refined pig IeadI

Pigs, bnn, and old

derived from the treatment of foreign ores and base bullion. Exports’ i R l:%';:f&ﬂf
decreased 37 per cent in 1929 owing primarily to a 35 per cent de-. Year manufsctures | yeqr

8hort tons Value - of drawback

crease in imports of base bullion. Europetook 69 per cent of the of drawbaal

total, Asia 25 per cent, South America 5 per cent, and North Americ
and Africe 1’ per cent. In Europe United ngdom Germany, and!
Sweden were the largest 1mﬂporters, while in Asie- and South Americd!§

! 1020...... 20,003 53 &2. 788 6,176

Japan and Brazil ranked first. United Kingdom took 32 per cen B Entesl - ey
and Japan 22 per cent of the total United States exports. [ 50,738 '13 ggg 14 125
H . Nt
Refined pig lead exporled from the United Stales, 1928 and 1929, by destinaliond }
_ ~ 3 CONSUMPTIC
1928 1929
Destination REFINED PRIMABY PI1G LEAD 'AVAl
Bhort tons | Value | 8hort tona| Value L CONSUMPTIO]
- “ The manufacturmg mdustry of the Uni
o adar 12| $18,756 141 ¢ifour main forms; namely, refined prime
uz| o 1s4e us imonial lead, primary lead in the form ¢
ls I?Igg; R ' The following table shows the refined
: for consumption from 1924 to 1929.°
472 62,431 693 3
: - Raﬁned prtmary pta lead available for consumptio
1, 43 120, 708 599 an short lons
2,439 243,303 1,838 _@
Sl N s
18 2,392 33 (9 b lox | 192
78 7,308 —
3684 36, 540 448 Bupply: B b
9t i 9,181 Etck‘(n bonded warehouse Jan 1 2,617 5,04
4,834 405, 610 3,863 l[}nporu ollzl-g:s: bars, and old !.... - ﬂl %; 76::83‘
aohl ghmel 8 o TR
, 21, , . ——
4,628 307,123 2,202 W"ﬁ;‘;‘m; P :
23,662 | 2,003, 281 9,745 yid PlZ108d o oo e ceenees e * 82,000 | 103, 51
20, 440 bt Ing mnm" tures, with benefit of v i
S| sz Lozl MOSUCHENEES ' drawback.. ooeeeooooooeeen 15,25 | 1149
43: 428 | 3817488 23,733 -Btock ln bonded warehouse Dec. 81..... 5, 045 8, 16:
25, 418 y . 102,410 | 123,38
87,161 | 7,637, 208 60, 649 ' Bupply avallable lor oonsumpuon.? ........ 602,947 |. 655, 65!
2,131 190, 813 1 Inoludes 622 tons of “old, reclaimed, and scrap” In 1028 &
21 2{8 1,9% ﬁg lg, 416 ures for other years not sepautely recorded. P
U4b 2. 296 718
Py E— o The foregoing table is intended to'in
ATELOB oo et e e O e "2 lead smelted directly from ore. There a
Oceaai, Frareb. L1111 111 1T i O ‘v 20 Forepancies which should be pointed out.
| 16,200 | 10,360,221 | m roduce from secondary materials som

{from .the Enmary ‘lead in the final pr
.~rep0rted above may therefore contain so
tare also some inaccuracies in the statisti
arehouse transactions. Nevertheless,
nvailable, the table gives approximately
éad available to American industry eac
pot, consider fluctuations in producers’
Indicates the trend of consumption only 1

i Less than 1 n.

" The following table shows the exports of lead fromn the Unit
States from 1920 to 1929. Of the lead exported with benefit of draw
back in 1929 miscellaneous lead manuf&vtures (principally lead fo
accounted’ for 55.1 per cent, white lead in oil 25.1 per cent, red leag
and litharge 9.9 per cent, ‘babbitt 2.7 Eer cent, ead-covered cabl
2.0 per cent, type metal 1. 8 per cent, shot shells 1.6 per cent, a l
othera.,el.&per cent, i



260 MINERAL RESOUROES, 1029——PART I I ot ‘LEAD

 CONBUMPTION BY USES

' ’I'.‘he quantity of lead in all forms consumed by American industry
is estimated each year by the American Bureau of Metal Statistics. §
The following table is quoted in full from the 1929 yearbook of that 38
bureau. i

For several years storage batteries have bee
of lead, having taken first place from white.l
batteries are used :chiefly “in motorvehmlgq,-!_w,l
B 23 per cent increase in the number of passenger
[ factured in 1929 there. was a decrease of 5 pe

Lead consumed in the Uniled States,! 1921-1929, in short tons of lead used in storage batteries. ‘The decreas

, part to the larger percentage of light-weight'

Purpose 102t | 1922 | 1023 | 1024 | 1925 | 192 | 10w | 1028 | 1020 1929° which operate with the smaller-size’ st

: ' — < —L American Bureau of Metal Statistics has esti

] o ) e ueen weg me ey o va S of automobile storago batterios at 16,000,000 |
. 80 O 3 ) ) ) ) 8, 3 . 30, : 1 P ! 1

Btorage batterias - v... 87,000( 130, 000( 143,000| 170,000 180, 000| 190, 000| 178, 00| 220, 000| 210, 000 in 1928, - Exports of storage ‘batteries -have ¢

Cable covering ¢

et 67,000/ 93,000 131,000 138,000 156, 000| 185, 000| 161,000 180,000 206, 000
uliding f...

45,000 71,000| 75.000| ‘53 100| 55 300 ‘oo, v00| o8, son| "o 900 206, 900 total of about 207,000 in 1925 to 353,000 in’ 1

Automobiies 48000 7,200 10,400 10,700 12,8001 16,700 12,000 17,000 18,000 per cent.. The expansion of the automobile
1800 3500 & o0 180 4 Lol o5 2008 300 ! trade has more than offset t}klxe _decre;sed_ msesi
8 looj 1 200 1 100 loo| 100 dios which resulted from'the introduction o
20,500, 38,000{ 40,000{ 27,000 31,500 32,000, 34,000| 39,000 41,100 - ra - . « g
25,800 28, 500| 35300 38,000 3% ooy 3}:% o0 G0 420 The American Bureau of Metal Statistics has
ﬁ.% 223:383 :zgiooo %1% gZIooo 351&98 %é:% 33,% 2(:7’,;% 170,000 radio storage batteries were. manl
) o 800 17,000, 13 000l o *000| 16000 o7 oog %00 compared to 400,000 in.1928.

.. The second largest use of lead is as a protect;
wire cables used ‘chiefly in telephone and und
lines. The quantity. of lead so used in 1929
¥ records, being 14 per cent greater than in 1928 .
F: than in 1926, thei previous peak. +This use'ap;
| crease. General expansion of the use of electr
. large glactrification ‘programs announced by so
panies-and the developmentof.the Boulder.
ower. yrojects, ,will. . require  large .amounts:
creasing .civic., consciousness. will undoubte
g many of $h8 present unsightly overhead. telep
k- lines underground, as has been the custom in’
: many years. , Research work now in c{)rogress.t
and remedies of certain defects in lqa. -covered,
its use in some industries should yield profitab

44, 5001, 40,500] 46,000, 50,000

620, m[ 083, lbol 768, oooi 812, 150| 86, 500 900, 00| 840, 950| 630, 600] 948, 200

- s

! Bource: Americap Bureau of Metal Statistics. Those estimates are for the total consumption of lead, 33
irrespective of whether its origin be primary or secondary. Antimonial lead is Included and the manufac- |
ture of lead for export under drawback provislons is included.

1 From data of sales mdponed by U. 8. Buresu of Mines up to 1920. The 1929 figure bas beon determined
by an improved method. =

.3 Exclusive of oxldes for storage batterles; based on data of sales reported by U. 8. Buroau of Mines,
¢ Based on reports from a large proportion of manufacturers In each industry. ;
¢ Based upon estimates of manufacture and the quantity of lead used per unit of manufacture. Under

the head of bullding is included the lead used in chemical construction.

. ¢ Based on the est!mated consumption of Jead for this purpose by the rallways.
7 Estimates of persons engaged in the trades.

' 3 Conjedtural,

‘According to the foregoing table the lead consumed in the United 3
States in 1920 amounted to 945,200 tons, which surpassed all previous
-records. It exceeded 1928, the previous peak, by 2 per cent and 1927
by. 12 per cent. In the following table the individual uses of lead ¥
have been arranged according to their percentage relation to the
total lead consumed in 1929.

the market for lead-covered cable. . :. .. -

The manufacture of white lead is the third
one that appears to be on the decline. Priox
was the largest consumer of lead and in 1922 to
or 23 per cent of the total estimated lead consu

‘ .Percentage of total lead consumed in the Uniled Stales, 1925-1929, by uses 118,000 tons (12.5 per cent of the tOt&l) was 8
s . !

~ R use of white lead is due to the substitution ir
Use 1926 | 1020 | 1027 | 1028 | 1029 pigments, principally lithopone and zinc oxide
Btorage b " ' T — use of nitrocellulose paints in which white lge
Bt tlerles. .. oo 21,021 21.09 | 20.81 | 23.64 | 22.22 ' : sials [T th
Cable coverlngs. Cisar| 63l tors| ol B4 gount of its chemical instability in contact with
Bl ead.. 9| a2 o) 2| 1248 " F. E. Wormser, secretary -of the Lead Indu
268| 3.68| 404| 420| ‘436 summarized developments m the uses of lead |
400 411, 418| 38| 302 o C . . . . .
3.97( 4.00| 3.60| 44| ° g 4o ‘- A lead-oalcium alloy which,is finding wide use as o
3501 3.55) &7 244} 838 . been developed.,. The addition of a very small'amou
B | sev| 3| 3y 317 ", an alloy of high-fatigue atrength which i3 resistant to 1
3.80 [ 38| 3887 378 3.17. 7 e y g ! DE !
210f 200) 202| 1.93| 191" such as are often encountered in cables due to expans
VIl LI LS| Lag-neg "~ Lead linings are now being extensively used in the
<] ng .48 1.23 1:2:-' cipally because of developments which have produc
821 42 .32 TR T T seorets of the various prooesses of manufacturers makir
2 Bl B 9 -5 usually oarefully guarded, but the fact remains that
€3] €| <82) 4w N 3 ‘ - i : -
: 1 Wormser, F. E.; Lead: Metsl Ind., vol. 26, January, 1930, p. 7.
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proved. Could production costs be lowered, these products would find even a
wider field of aiplication. Large amounts of antimonial-lead sheet are used as
tank'linings in the chromium-plating industry, and it has besn found that if these
tanks ‘are put‘into .use immediately or if they are given anodio trcatment at
regular weekly intervals the life of the lining oan be extended. :
ad-coated copper is finding growing favor for architectural purposes such as
rooflng, leaders, and gutters. It gu the adva.n.ta%e of the strength and durability
of copper plus the protection and durability of lead. Moreover, it furnishes a
pleasing gray ocolor; one which will not discolor, and is less expensive than antis
monial or soft lead. This gives it a wide field of application on moderate-priced
dwellings where lead is considered too expensive. ere it is interesting to nota
that results of tests on the corrosion of metals by city air, conducted in England
and'reported by J. Newton Friend, place antimonial lead at the top, followed by
the highest grade of tin and then soft lead. Other metals, common tin, stainless
steel, aluminum, copper, and so on, follow, B
The Bureau of Standards is doing considerable research work on lead-bearing
netals at the request of the Assistant Secretary of War with the idea of re lacinlg
tin-base ‘bearings with lead base for the purpose of conserving tin. E, .F Hall,
of the Hall-Scott Motor Car Co., reports that they have found that a bearing
composed of. 25 eer cent lead and 75 per cent copﬁrer, having no lining or backin
but a.uniform structure throughout the shell, will give from 100,000 to 150,00
miles of intercity motor-coach service without attention. !
The use of a baked red-lead J)riming coat under asphaltic or bituminous pro:
tootive coatings on underground pipe lines has only received general attention in 4
the last six months, although such a coat has been miccessfully used in isolated 3
{ngtances for several years. This red-lead coat has been entered in the tests of
coating materials being conducted by the American Gas Association and the
Bureau of Standards and should give a good account of itself judging by past
performances. : ‘This may open another large market for red lead. 4]
oo o ) "

. PRICES . [

' “The two major markets for lead in the United States are at New
York and St. Louis, and a large part of the lead produced in the United
States is sold at prices based on the quotations in these two markets.
The New York quotations are influenced to some extent by the lower
prices usually prevailing on the Londou market, so that the New York
price seldom exceeds the St. Louis price by as much as the freight
differential, 0.35 cent a pound. The following tables show the average
monthly quoted prices of lead at St. Louis, New York, and London
for 1927, 1928, and 1929 and the average yearly prices from 1910 to
1829, inclusive.

- Average yearly prices of. lead at .SL.-Louia, New York; «

—T ni ? T
b (N IR TR
it - \New !
: U Bt Touls!l yory s
' : Year Coaegea (per | ¥ por

. S pound) pound)

oyt Ise

Q
R
-l

s:sguoaucgmunqq&am
T

AN E oY
N=-1RO 00 -0 DO

00NN 000 0O G - 3 e -

€ — I Orad

POO@OO0 N A NG 0 B L e s
pope®

T Y-1~-]

.y Compiled from daily quntations in open.market at. 8t. Louls, as py
- ea :

) Averuxeij—n(eos based on quotations of American Smelting & Refinin,
" tlstics, 1030, p, 381, . o B IRR

H, Prices g Joralgn 16ad In London, as pubilished u’f Metal 8latistics, 19
pound on#Eh!s of average exohange ratea puhlished in the reports of.the,
" ¢ Iinport duties on refined pig lead have been s follows: Aug.'s, 1908, to
Oot. 4, 1813, ¢o Bept. 21, 19: 26 per centum Ad:valorem; average tarl;
8ept. 22, 1024&0 date (1929)—24 cemtsperpound. ...\, 3¢

To facilitate the settlement of its buying an
: Jead the American Smelting & Refining Co., whic
of the United States lead production, at freque
an_official contract price based on the New
following are the company’s quotations for 50-
. York, in 1928 and 1929, in cents per pound:

- 1928
Average monthly quoted prices of lead at St. Louis, New York, and London, 1927~ SR Fob. 10 ... oo oo
- . O 1929, in cenls per pound ! ' .
' 1927 1928 1029
Montb
8t. New 213 New 8t. New
: Louls | York [London| roiia | York 708400 1o | York |London
R L AL 7.41| 7.58| 595) 6.20| 050| 474 65| 6.65 70
l'obrusry... 7.20| 7.48| 5.82| 6.08( 634 44l| 673| 6.8 5.01
Marob. T.34) 7.61) ©8.03) b5.82| 802| 434| 7.38| 7.80 5. 50
Aorll. 6.8 71| 576 6.00) 6.11( 442| 7.03| 7.20 5,37
May.. 8.27| 0.60| 6543| 6.02| 613 448] 677 7.00 .19
June_. 6.16| 6.43| 530! 6.18| 6.30| 4.57| 6.8 7.00 5.13
July 020 6.13| 636 500 605]. 8.22| 447] ae1| 680 4.04
August.. 630 6.88| 6502| 6.06| 6.25] 4.68| 6.8 6.7 5.02
8nptember. 6.05| 631 486| 6.20] 6.45| 4.77| 6.69| 6.8 5.10
October. - _ .680l}| 82| 445| 632| OK| 478 o867| 687 5.08
November,, 6.01] 678 | 4.55( 6.23) .630| 460 6.13| 620 471
Decsmber.__ 2L 100100 6.33| 6.51| 4.83| 6.34| 650 4.62! 6.10| 626 4.68

" 1 8t. Louls; MetaiStatistlcs, 1830, p. 389, Averagedsily quotations of soft Missour! lesd, (. 0. b, 8t. Louls '
(og]en'markel), 8a xePorud dnllﬂn the American Metal Market. -
Jew York: American Metal Market, dally {ssues. Pig lead, New York {outside market) prompt ship-
mi‘é‘ 'ém ‘h'd“:‘ai Su;laltl ‘1930 303 i lead
ndon: Me 03, , P. 303, Average price of foreign lead. Price per long ton, as published in
%{ou‘} Btatlstics, converted to cents per pound at average exohsuge rate reported by the f‘edgrnl lge:ervc
oard,

The gradual upward trend in the price of lea
tinued 1n the ear?y part of 1929. The New Yo
'ary 2 and the average for that month was 6.1
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sharp increase from 6.50 cents on December 31, 1928. During Feb-
ruary there was a further increase to an average of 6.86 cents. The
thréatened curtailment of supplies from Mexico, due to the revolution,
-gent the price to 7.80 cents toward the latter part of March, a high
for!the year, but following the collapse of the revolution the price
quickly declined to 7 cents by April 15. Meanwhile rising prices had
stimulated production, and when domestic consumption declined

sharply in May and June stocks increased rapidly and the price of .

lead .decreased to an averago of 6.75 cents in August.
and October the Isrice increased slightly as a result of increased
demand, ‘but in November and December the price dropped off
sharply following the stock-market crash. The New York quotatiqn
Wwas 6.25 cents on December 31, 1929. St

In September

i “The average New York price for 1929 was 6.83 cents—8 per cernt

bvgr the 1927 average and 24 per cent under the record 1925 price;
The New York market averaged 0.17 cent per pound over the St

Louis market in 1928, as compared with 0.17 cent in 1928 and 0.23°

cent in 1927. o _
~. 'The average price, including domestic and foreign sales, received

b
~of: producers to the Bureau of Mines
it was 5.8 cents.

"*The London q

n

to.4,68' cents in December. The yearly average was 10.per cer
reater in 1929 than in 1928; it was 1.79 cents per pound under: the
ew York price in 1929, as compared to 1.73 cents in 1928, - !

7 lead producers in ‘the United States in 1929, according to repoits .
» was 6.3 cents a pound;in 1928

) uotation reached the high monthly average in'March -
(equivalent to 5.5 cents per pound), declined to approximately-5 cents .
during July, August, September, and October, then declined further g

GOLD, SILVER, AND LEAD ]

(MINE REPOR

Bf CHABv. Wt Ha:

R ) TR PRSI A IR ]
+ Metal mining in South Dakota is conf
pgountiss—Custer, Lawrence, and Penn
the Black Hills.. ..The Homestake gc
County, has, been- producing almost c:
€ now: the largest producing gold mine in’
F¥this mine to the company’s mills amour
an increase of 20,986 tons over.\1928, b
Bof gold-silver bullion bars smounted
§3$48,946.74 legs than in 1928. The. o
»:South Dalcota in 1929 was a lode mine
nington County. .- The following tables
hes; tons of ore. produced, and.recovel
akot,g_fromi 1920-to 1929. SR

and l?;zcli in So

! o
Mine production of gold, silver,
i recovered meta

Ty

T TV T

Gold (lode and placer)
A T N N

T e 1

d
t

T
Placer

3 Mines producing

LU0 oty Lt4et Ore
i . (short

‘| tons)

N o

Lode

Fine Value

ounces

) .
34,876, 470
*6,008, 167

8,817, 788

, 408, 808
6,117,421°
, | 8, 989, 804
3 | 8,778,876
8,650, 987

6, 560, 805
-6, 549, 599

1,366,189 | 226,234. 23"
319, 524. 05 -

| 316,838,85-

L - T
v total production of gold and siiver in South Dakota
snd Mineral Resources,: 1923, pt. 1, p.:19¢.'

Work on mapuscript completed February, 1031,

r information on the geology of the meta] resources of
y Geol. Atlas, Oentral Black Hills.Foljo 219, 1025.

i




506 MINLERAL RESOUROES, 1929—PART I

the deposits are situated in the Atlas Mountains, and it is estimated from té'
layers alone 20,000,000 tons of bausite can.be obtained. The mineral has/§
large alumina content, estimated at 70 per cent, and numerous water falls

: '\. . ,
the vicinity can furnish water power for the mining operations. 2 i LEAD AND ZINC PIGMED

GOLD COAST

o g

Bauxite, or aluminum hydrate, with certain impurities is found
over portions of Gold Coast Colony and Ashanti, as a cap from a feW
feot to more than 50 feet in thickness on the sumimits of several
mountains. The ores are of fairly high grade. The most importany
deposits are those of the Mount Ejuanema Kwahu district, estimateg
to‘%ave ‘about 4,000,000 tons, and the Sefwi Bekwai district, having
about 33,300,000 tons.® The Ejuanema deposit is 1}% miles i 7
direct ‘line from Nkawkaw railway station, which is 111 miles fronj
the port of Accra or 249 miles from the port of Sekondi, via Kumasi
The Sefwi Bekwai deposits are about 55 miles northwest of Dunkws
a'station on the Sekondi-Kumasi Railway 100 miles from Sekondi}
Average analyses of 198 specimens from Mount Ejuanema and of 5
specimens from Mount Supirri, Sefwi, gre reported as follows: !

. By Eruss W. Py

e et  SUMMARY
. Lead ' pigments accounted for 55.6 per
ar cent of the total value of thelead and:
‘producers in' 1929, which amounted tc
mcrease'‘of i2: per cent over :1928.in:]
%xxents sold increased 2 per cent in'tot

he quantity of lead p(ligments sold by*
295,460 short ‘tons,'a‘decrease of near
ge, red lead; and' orange mineral ‘incre
¥0f white lead in oil and-white sublimed les
®lead in' oil were éhe lowest since 1918 -and
iper cent of the 1922 sales. Sales of dry"
¥load were practically unchanged in 1929,
'E: The quantity of zinc pigments sold by

. ) .
Mount Mount
Ejusnema | Supirri

oe e Wt 394,075 short tons, an increase of 2 p
(¥4 16.39 lithopone increaged by 6,000 tons, or 3.p
2.80 30.60 inc oxide indreased: by 3,000 tons, or-12:

ecreased slightlz. o N

b ales of: zinc chloride increased.2: per.c
¥ uoted prices of lead . pigments in 1929
ons in- pig-lead guotatlons; ithe averag
ad pigments sold. by:producers, asrepor
1creased. only: 3. per cent, whereas, the:a

IR

During 1928 a large deposit of bauxite was discovered ** 4 to
miles west of Kumasi, 18 miles northeast of Bibiani, at the end of &
proposed Western Province Railwny in tho Yenahin district; th§
deposit is alleged to contain 180,000,000 tons of good ore. Bauxitg

- deposits have been located in the Pusu Pusu River, Kibi district, ad -increased 8 per cent.. Quotations
Akim, and small deposits at Atiwa Range, So,juma.se. 1R E hanged- throughout,the year at.]eve]s es

Albilough the economic value of these Gold Coast deposits has nojg ge: price received by producers::per;tq!
been demonstrated and the quantity of bauxite reported for t eported to the Bureau of Mines decreas
Yenshin district seems almost fantastic, it seems probable that t. verage quoted -price for-slab Zine. increa
Gold Coast may be counted upon to provide reserves of ,substanti Imports of lead pigments in 1929 Were.
character for the future. igments increase(f 3 per cent in quanti

énd: amountedto-3 per cent of:the tota
Eproducers. The total quantity of whi
foxported decreased 9 per cent, whereas th:
39 per cent. Lo et
Imports of zinc pifments in 1929 decre
nd 5 per cent in value and were equival
per.cent of the sales by domiestic produ
nd zinc oxide  decreased, whereas - impo
tdoubled. Exports of zinc pigments in:1f
pentity and 26 -per cent in value and am
per cent of the.total domestic output.

)
1
[ ',_!

OCEANIA
AUSTRALIA K

- -rg
Bauxitedepositshave been found 60 miles southwest of Gladstone, af
Crows Nest near Toowoomba, and at Cooranga station in the Gaynah
district, Queensland, and numerous high-iron bauxite deposits arg]
known in New South Wales. Aluminous clays, alunite, and bauxitig
clays have been found in other sections of Australia. Production hagl
been small and has come chiefly from Victoria which produced 558
metric tons of bauxite in 1929, compared with 196 tons in 1928 ang]
936 tons in 1927. B

Work on manusoript completed Decernber, 1030, ..

;lx:“o'rlznsu“:iu In zhu report wor‘ol %r7pured (unless otherwise
and exporta ware compiled from r s of the B

A. Dorsey, both of the Bumupo( Mines, ecords of the Burs

$0026—32——41 e

¥ Amerlcan Motal Markot, Y.arge Bauxite Deposits of Gold Goast: Dec. 0, 1027.
4 Mining Journa), London, vol, 164, No. 4882, Mar, 10, 1620, p. 200,
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An outstanding feature of the lead and zinc pigment industry

LEAD ‘AND ZINO PIGMENTS A

e Lead pigments sold by domestic manufacturers in the

during the last few years has been the severe com?lgtition between ¥
white lead and other pigments for the paint trade. 'The eflect of this 4
is indicated roughly in the comparative sales of the pigments con
cerned. Sales of white lead in oil decreased from 153,000 tons in 1922
to 105,000 tons in 1929, During the same period the combined sales
of zinc oxide and lithopone increased from 212,000 to 367,000 tons.(§
As three-fourths of the ﬁthopone and about one-third of the zinc oxide 3

produced in the United States are used in the manufacture of paints,

these figures indicate the marked degree to which the zinc pigments
have invaded the paint industry at the expense of white lead. -

--The rapid expansion in the use of nitrocellulose paints in recen
,vi‘eal_'s has not altered materially the quantity of dpigments consumed

he average nitrocellulose paint contains considerably less pigment

per gallon than oil paints, but a heavy pigment priming coat and

1028
Vllluo (a!z plant, e
Short slve of contalne
tons ™
Totsl Avel
aalo lead sulphate or sublimed lead;
. hite. y 16,003 | 82,211, 470 - 4
. 1, 84 175, 508
40,407 | o, 816,876
. 450 112,521
85,870 | 12,872,730
42,040 | 6,088,115
111,923 | 24, 653, 98!

more finishing coats are used to offset the low pigment content
White lead is seldom used in these paints owing to its chemical instas
bility in- contact with nitrocellulose products, As it is desirable to?

nc pigments and salls sold by domesticmanufacture

1929, in short lons

have a low pigment content in nitrocellulose paints there has been an 3
increased ‘use of high hiding-power pigments such as high-strength 2
lithopone and titanium pigments. .o

Zinn oxlde‘ Leaded

zlne oxide

PRODUCTION

In this chapter the pigments and salts sold are considered as rep:
resenting the production, no account being taken of the stocks on hand3

at the beginning and end of the year. ‘The amounts used by producers|

28
at their own plants are included under sales. The total value of the SR I. - o eeoeoeeace e

lead and zine pigments sold by domestic producers was approximately3

$98,045,000 in 1929 as compared with $96,136,000 in 1928, the increase;

160, 611

A4,
27, 149

being shared about equelly by the lead and the zinc pigments. Thej
(Emntity of lead pigments was slightly less in 1929 than in 1928, but
the hverage value per ton was 3 per cent more; the average quoted Boresw of
price for pig lead was 8 per cent higher than in 1928. There was a8
slight increase in the quantity of zinc Pigments in 1929, but the aver
age'value per ton was 0.3 per cent less than in 1928; the average

| Flgures cover production, not.sales,
{ 1 Figures published {n earller reports of this series have besa revls
L Jiberty to publish the revised figures.

Mines not at liberty to publish figiires,

inc pigments and salts sold by dom

and 1929

estic manufaclure

quoted :price for slab zinc increased 8 per cent over 1928, -
. The following tables show the production of, lead and zinc pigments
and zinc'salts as reported to the Bureau of Mines. . E

1928

Value (at plant, excly

Lead pigments sold by domestic manufacturers in the United Slates, 1920~1925 "ghort |- ::tive-of contalnen),
: o in short tons . . . -tons r T
=~ Vi . . Total . | Averag
Basic lead sulphate ——
White lead ; : - ; A
or sublimed lead
g Zino oxlde ! ... ceoceeno. S . 160, W04 , 683,443 | ., $12
Year. Red lead ,Omr::ﬁ Litharge {3 ﬁaﬁ;ﬂed zino oxide. 2 - TTTT 0T : 20240:?3 : ”3,945, 328 | T 12
. . . e ¥ hopone PR 19,073,914 9
. Dry Inoll | White | Blue T Zine c’f;lorlde, 50° Baumé. ._..o 88"831 L0622 | -4
. . Zin |'v.o " () s N | (') E
112,017 | 12,412 028 | 134,431 [0) 62, 820 3 7 -
143,845 11, 668 463 21, 808 381 41,000 SR .- } Zino oxlde contalning & per cent or more of lead 1s classed as Jead
163,303 13,768 972 30, 500 370 58, 281 S ' 1 Figures published in the report of this series for 1928 bave been
125,087 | 11,040 - 800 | 38,087 646 76, 107188 not at liber: f to publish the revised figures. -
144, 872 14, 672 1,088 26,813 331 74, 7% $ Bureau of Mines not at liberty to publish figures,
120,479 [ 14,908 1,090 | 41,860 840 86, !
111,845 [ 12,271 1,236 | 42,860 813 82, 540
119,026 | 13,482 1,081 | 30,073 700 1
111,023 | 16,003 1,24 | 40,497 450 85, 870
104,872 | 15,880 1,234 | 43,021 678 87,016

1 Figures for red lead include orange minera! prior to 102L.




largely from secondary material.
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Statistics for lead arsenate, lead acetate, zinc stearate, and other§
lead and zinc salts and compounds are collected biennially by the3
Bureau of the Census for odd years. The following tables show the}

Metal content of lead pigments and zinc rgmenta' and, 8¢
manufacturers, 1928 and 1989, by sources, i

T

srogiuction’ (exclusive of pigments, zinc chloride, and zinc sulphate) 8 AR
luring the past few years, as compiled by that bureau. Source . —
. 3 o Z}
Lead acetate, lead arsenate, and other lead salts (exclusive of lead pigments) pro- '3 Lead o | o

. 4 . Digments | o %
" duced in the United States, 1919, 1921, 1923, 1925, 1927, and 1929 | e

10,468 |. - |

Lead acetate . B Motal, ... Tl : m,:(x’: o
Lead arsenate Otber ealts ' - 254,03 %,1
Total pro- . ]
Your duction Produced for sale . et
) Rm— -1 Includes also lead recoverad in tino oxide and leaded zinc oxlde. ' Thy
. Produced ¥ and lead arsenate Is not available, a3 no canvaas .of their production s .
Short tons | Short tons | Value for sale Valuo Value . oreover, these salts are derlved from lead, and their metsal conte

P
t}tlstlo&l account {n the figures covering lgnd rvi?dtxptlon., [ e

(sLort tons) Zino ashes, skimmings, drosses, and old metal.

2,003 |  $662,435 5,733 |  $2,000,341 . PREPARATIQON AND!USE
o | saim| sem| Zamim R Sl
1,261 | 350, 680 5,909 | 1,777, 862 WHITE LEAD ., : .

1,508 | - 308,122 110,704 13, 100, 267
1,042 2655, 783 114,952 13, 304, 351

7-White lead is-the basic ' carbonate of lead ax
most important of the whité pigments used in'«
erties of 'white 'lead that contribute to its usef:
¥ very great hiding power-and. the facility with w!
E can be orkedeilgra'bruah'."' ‘Owing toits rele
i and the fact that white-lead ‘paints aré blackene
aining sulphur, the!use of less-expensive zinc o:
aint pigments- has increased during recent ye:
retarded expansion’of the:white-lead industry:

. The largest part of the white lead manufao

1 Not glven.

1 The atatistics for 1027 and 1929 are not comparable with those for preceding years as the figures prior
to 1937 do not include data for the production reported by establishmonts engaged primarily in the m:
ufsoture of patent snd proprietary medloines and compounds.

A
Zinc stearate and other salis and compbunds of zinc (exclusive of zinc pigments,
- zinc chloride, and zinc sulphate) produced wn the United States, 1923, 1926]

1927, and 1929

Zinc stearate

Year tates is produced 'by' the *‘stack’tor old:*Du

Short tons | Value  perforated disks of :high-'?rade ‘metallic lead,! ca

£/ Inches in diameter, are placed in small clay pots

1. e rerer et e e e e e e 21| 107,310 ell in the bottom containing dilute acetic. s
1977 LTI 301 104,027 rranged in tiers within a large room. FEach
lox. - 3,3 ¥ boards and a layer of spent tanbark. The lea
e—— asic carbonate by the action of acetic”acid v

CO; and the heat necessary to vaporize the ace
‘by the fermentation of the tanbark. The proc
four months for completion. The corroded lead
crushed, screened, and ground in water, and th
to form dry white lead or ground with oil wit
E the oil pigment. In the United States about
?'x"oduct is ground in il "ty R
Some white lead'is also'made by the Carter pro
lytic process. In the former metallic lead is fir
f steam and is then treatédd with dilute acetic aci
Ein . slowly. rotating..wooden|cylinders. .. The ,pro
g about 12-day3-'- R L T YL A TPy Y FER L

ayIn the electrolytic iprocess.a lead -anode and
used, each, of which. has.an.independent-conti
electrolyte kapt,separate.by a porous diaphrag
-are solutions of sodium &cetate containing:sadi
I anolyte containsithe exact amount of..carbona
¥ cipitate the basic lead carbonate, whereas the .

SOURCE

The following table gives the quantity and source of the lead and
zinc contained in the pigments ana salts produced in the United States
in 1928 and 1929, It shows that in 1929, 95 per cent of the lead in
lead pigments was derived-from pig lead, 4 per cent from ore, and 1
per cent from secondary materiaf For zinc pigments and salts, the§
proportions were 68 per cent from ore, 19 per cent from metal, andi#
13 per cent from secondary material. The zinc in zinc saltsis derived:

T
[ ' LS 1
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istable.color in the presence of sulphur-gases.:
also made directly from pig lead. The molten
yan atomizing nozzle into a heated furnace, an
goxygen and sulphur dioxide are introduced.

foxidized, and converted into basic lead sulph
fhuantity proportionate to the oxygen and sul
finto the furnace. Theresultant fume is collect
81t is claimed .that this product is the whitest.o
gthat it has a promising future in the manufact
kwhere it is used with lead oxides to,produc
Ehattery plates. In 1929 the 'development of
thagic lead sulphste directly, from ore, usin

isulphate, was reported (see discussion under
ffVhite sublimed lead is.used. chiefly-in the m
¥peints and mixed pigments. . Smaller amount
; acture of storage%a.tt,eries end rubber.:.
««The blue variety is generally a.by-product
ad and is collected from:the fumes leaving
color is due to small amounts of carbon .and
de from blue Jead, are especially ugeful as
imetallic surfaces,,., Some blue lead is also ugor

relatively large amount of carbonate. During electrolysis the lea
dissolves at the anode surface and is immediately precipitated
the basic carbonate in suspension in the anolyte. At the same tim
CO, is'generated at the cathode, passes through the diaphragm, and;
replaces the CO, precipitated with the lead, thus maintaining th
anolyte at a constant concentration. The catholyte passes throug
a ¢arbon dioxide absorption tower where it is restoreJ)to its ori%in
strength. The basic lead carbonate is filtered from the anolyt
washed, dried, pulverized, and barreled. =
"\, During 1929 it- was announced® that a new process had b.een devels
oped for producing white lead and other lead pigments directly fro
galena ore, in which the ore is first treated with nitric acid. Th
resultant solution is then Furiﬁed by a secret process which yields anj
extremely ‘pure solution of lead from which pigments of high purity}y
can be produced. White lead is precipitated from this solution by
the addition of sodium carbonate &oda ash or sal soda), chrome yel-§
low by the addition of sodium bichromate, and basic lead sulphate g
by the addition of sodium sulphate. The precipitates are very finely 3
divided and are collected in ﬁ?ter presses, washed, dried, and ground.j
The process involves the regeneration of nitric acid and the recoveryg
of..by-products, including zinc oxide, silica, and elemental sylphurg
The.General Reduction & Chemical Co. was contemplating the erecyjilrubber, = . R
tion of three plants; each to cost $1,500,000. RS .. ‘The following table shows the sales of basic ]
..The principal use of white lead is in the manufacture of paint. It 3Endustries in 1929, as reported to .the. ,]‘311,1

03
prodizcers. S TP

isthe only.important white pigment that is used unmixed with othen}
Distribution of basic lead, qylghate:_aalqé in'l

pigments-in‘ol paints; it is also used in varying proportions in many %
med pigments. . Dry white lead is used in paints, as & constituent of§
the glaze used in the finer grades of pottery, and to some extent in
- the manufacture. of rubber. . T
...The following table shows the sales of white lead (dry and in oil)
to various industries in 1929, as reported to the Bureau of Mines by, gil¥p. e, .
.the.producers. = . . ; ' - 1 Btorsge Battaries LTI TIITIIII IO

lmdwwy. .1,

Distribution of while lead (dry and in oil) sales in 1929, by indusiries

‘1 i . . Industry \ Bhort tons
LITHARGE .

198, 120 - Litharge is the monoxide of lead and is pro
8260 jof molten lead at a moderate temperature mn a
; | g The oxide forms on the surface of the molten

ginto iron pots. The texture.and color of .the
s use in the various industries, are controllec
fthe furnace.and:the method.of -cooling.' . The
the manufacture of/'storage-battery'plates
usually made-of straight litharge, whereas
mixture of red.lead .and litharge.. . The, nexi
s in.the oil-refining: industry; where it'is used t
fsulphur.compounds from, gasoline. - -Litharge.
f.cure: accelerator.in the.manufacture. of mecha
frubber clothing. It is slso used in the manuf:
(golor-pigment, insecticides, ‘pottery;.enamel:iw

IR RIS - L T

ot K v . ; e
The United States produces an-exportable surplus of abO\.lt‘ﬁ,OO,b
tons of white lead annually, most of which is manufactured in bo:

from foreign lead.

. BABIO LEAD SULPHATE e
niBasic'lead sulphate is also known as sublimed lead and is marketed
in two forms, “white’” and ‘“blue.” The white variety is usually
made by' vaporizing powdered galena at a'hifh temperature in ‘the
jresence 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’y !
used it usually contains about 5 per cent of zinc oxide. ' This'product§ ;,@nelﬂ in the manufacture of-varnish and-lino]
istusually not as white as basic carbonate white lead, but has a more@lf - The following table shows the sales of lithar,
pih WAy P » : —+ 3 In 1929, as reported to the Bureau of Mines b

e,

1 0ll, Paint end Drug Reporter, vol. {25, June 3, 1929, p. 20.
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ol oo Distribution of litharge sales in 1929, by .industries

. Distribution of orange mineral sales in 19,99,-,{
I ) L ‘

e

BN ’ "lngupt'lj_y' | Bnort tons Fer cent Industry Bhort tons - 1""{’"’ .

Btorage battores ..oveeve-... . 87,160 42.2 3,14 R Volor pigments.

Ofl refining..._.... . 18,615 15.8 322 | iz

Ceraml 8,003 0.8 10, 269 b 1

Chrome pigmenta. 8,113 9.3 et

Rubber.............. deonmas| 6,651 7.8 . 87,010 wo et oTe o r e
S RED LEAD .. ZINO OXIDE i |

SR sl e
Red lead is the tetroxide of lead and is made by heating Ii‘owdex;g d lgf.o%tlsi:;&fh?%‘;gl‘éieag% ?:;ﬂ:"‘{zn ?r?c:nl? ¢

litharge at & moderate temperature in & “coloring oven.” The margl . i

keted product vaties in compposition averaging a.bgout 85 per cent pu f"' Iﬁﬂ%&sﬁeﬁtgd'éﬁa;%?::nﬁ'&i:a ;}:&1&:};:;;2’:
red‘lead and 15 per cent litharge; the latter is unchanged in the proéd eﬁeas ‘and ’isglabelled “ white .seal.” 14 green s
ess of manufacture. The principal use.of red lead is in the manufaégn he white-seal variety is the ﬁheét'faﬁcilv whites
titre of 'storage batteries where, mixed with litharge, it usually forms} , avity is much ldwex}" than those of thelldoprse"
the positive plate of the battery. Itisanimportant pigment in painfdlile . q.=>:, high-grade enamel paints. ' Green sesl
used ag a protective cosating on metal surfaces and accounts for tHoNEE: te,,f,édiate and heavy grades, réspectivel
familiar orange color seen on practically all steel construction. DutSlle"s o 201" o ess zine oxide is mads by i.éati
ing 1929 the"imeric’an Gas Association and the Bureau of Standards bro and anth?aoite to produce 'asmetallic zinc' ve
began tests for protective coatings on underground pipe lines. " THS ftreated with air to'form 'the oxide.”' The oxide
tests were to include the use of a baked red-lead priming coat undes ba ‘hougals As lead is‘usuall pfééent ifl ‘the or
asphaltic ‘or bituminous protective coatings. Red .lead is the mogf &Et&f&ts some lead ' compounds. ' Tt is. tusually
tmportant of the lead compounds useq in the production of flint and] Mrench’ oxide but in'other resI.)edts' {ls')‘ve'ry"s{ﬁi
S g oo g 2 o snamel e s o o making s xid prolomingls i 4

The following table shows the sales of red lead to various industries Inc oxide has been used as &.pally plgmel

in 1929, as reported to the Bureau of Mines by the producers. tg:;v%rgggngﬁ? e&’veﬁ?e:ﬁecmrff;%ﬂ ?ggg}

growth of the rubberindustry.” 'In"an’estima
1926,* the use of zinc ‘oxide in the .Va.r(ioil&in.d
,_f?ll_ows_: ST T T T

Distribution of red lead sales in 1929, by indusiries

‘Percent ' .t i

Industry 8hort tons . s
1] S U awen-e 83 | Ceramica_':.."

) Paints and enamels. - . - .38 | Miscellaneous.

ﬁ.mi kOllcloth and linoleum. - 8
4'232 Exports .. ..o reomes 4 G o

. * Zinc oxide is used in the manufacture of rubbe

o Eficial properties it 1mparts ‘to ‘the rubber.' It!

strength: and the resistance to abrasion‘and te
aging qualities by counteracting the tendency of
kriorate under action of light'and ‘heat. " All of
Pessential in making automobile ‘tires,! tubes,"al
Frepresent about 75 per cent ‘of the entire rubbe
inc oxide is seldom :used aloné'ag e’ paint p
€a-hard, smooth surface which on aging tenda't
floaving an unsatisfactory surface for repaint
§stable color and costs less than:white lead, hag
and covering properties;!and is ‘durable;’ ‘- The
gmake zinc oxide a useful constituent of mixed
#finds a:large usage.': It'is‘generally ‘mixed’ w
flead, and inert pigments,! ' i e

ORANGE MINERAL

-+ Orange mineral is a form of red lead; it has the same chemical comt
position but differs in physical properties and has a lower specific grav:
1ty and lighter color. It is usually made by roasting white lead by:s
rocess that requires great care and skill. Consequently, the price is}
higher than that for any of the other lead pigments. - Orange mineral
is'used chiefly in the manufacture of an artificial vermilion color pig:
ment known as eosin lake; it is also used in the production of printer
inks:and enamels, - ' L
+ The following table shows the sales of orange mineral to variousy
- industries in 1929, as reported to the Burcau of Mines by the producer#]

" «Ohemical and Metallurglcal Englieering, vol, 33, Jenuary, 1026, p’ 8

B
-
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Zinc oxide is also used in the manufacture of oilcloth and linoleum,
pottery glazes and glass, celluloid, druggists’ supplies, printer’s inks, §
and leatger finishes, and for many other purposes. 3

The use of zinc oxide as a lubricant was reported ® in 1929. A 4
mixture of zinc oxide and oil in equal parts is said to prevent corro-,}
gion of bearings and to improve the gea.ring surface by depositing’}
thereon s thin film of zinc. , i
-+ -Exports of zinc oxide in 1929 amounted to 11 per cent of the total }
production, ’

_ The following table shows the sal
industries in 1928 and 1929, as reported
[ the producers, |,." ..

veer v

. .. - . K
‘Distribution of lithopone sales, 1928 ¢

Industry

LEADED ZINC OXIDE

Paints, varnish, and- JacQUers. .. ..o oeeeecemccacecean 1
Floor coverings and textiles. . .o coooococaenaaiaes

' Leaded zinc oxide is made by a method similar to the American 3
process of making zinc oxide. &‘he ore used contains lead in varying §
proportions, and the finished product may: contain from 5 to 35 or §
cent of basiclead sulphate. The gro erties of this pigment are similar’ }
t0 thosé of zinc oxide and basic lead sulphate. It has fair hiding power §
but 18 not!so white as American process zinc oxide., Leaded zinc
oxide is used chiefly in the manufacture of paint. -~ =~ ’

LITHOPONE

» ZINC SALT!

i Zinc sulphate, sometimes known as wi
b treating secondary zin¢ material with

upon evaporation.yields the white cryst
cipal uses of zinc sulphate is as a depress

AR e i

""Lithopone is the newest of the important white pigments, and its,} 1 ne st
introduction into the United States dates back to the close of the, M. lead-zinc ores.’ - It bgs gecently been use
nineteenth century. It contains about 70 per cent of barium sulphate| s Rurseries of the United States. Forestry
~ aiid about 30 per cent of zinc sulphide. The latter, a powerful. }E‘lgg, o, t120 solutions of electro-galvanizing cells,
mentf, is responsible for the useful pigment qualities of lit opone. . The[? ng and in dyeing, as-a drier for linses
process of manufacture consists in mixing proper proportions of solu- il 8stringent; and as a‘sizing on cement pr
tions of barjum sulphide and zinc sulphate. The resultant precipitate to these uses, seyeral thousand tonsisu
is'heated to a red Eeat and plunged into cold water, after which it i of lithopone;- as this sulphate represent.
ground, dried, and powderedp.’ B "t is not segara_te]y' recordéd by the Burea
"“The use of high-strength lithopone, containing .above 30 per cent,$ _ Zinc chloride may be prepared bf tre
of zinc sulphide, has been increasing in recent years. This.product; Ji: rine or with hydrochloric acid, the latte
can be made directly or by mixing zinc sulphide with ordinary lith | Practically :all zinc chloride produced ir
pone.. The increase in imports of zinc sulphide from less than 4 from scrap metal or se,conda.ry materials
short tons in 1926 to more than. 315 tons in 1929 has probably beeg, #il mings, and galvanizer’s scrap.. Owing
due to the increased manufacture of high-strength lithopone.  Thi . it is usually marketed in solution, alth
pigment is said to possess very high hiding power and nonsettling obtained in alr-t,l_ght.:cgntau}er's. Zinc .
properties which make it particularly suitable for the manufactur regervative of timber; but it is also use
of shelf goods. i . e ectant, in the refining of petroleum, in

,.%‘l;le. use of dlithopone _indthe Unitefi Stﬁtes has increased rapidly manufacture of hard fiber, for medical |
and hag spread:to many industries. - Its chief use is in paint'manu: P '
facture,in which it is favored on acount of its low cost and many good - .:5,?BOPUCERS AND
qualities... Formerly the use of lithopone was confined to interio The following companies reported h.

aint, as.the pigment would discolor in sunlight. In recent:years zinc pigments and.zinc-salts of their ow

owever, the re: in%-process has been changed, and it is claimed that 8l white lead: ' 17" 7 o
lithopone with a stable color suitable for exterior paints is now being Anaconda .Lead Products Co. (electrol
produced. It is generally mixed with other pigments, notably zin process) - il . o ooolll Ll
oxide. .. .- o

A large quantity of lithopone is used in the manufacture of oilclothi
and, linoleum, artificial leatEer finishes, window shades, and printer’ i
i AT ' R R e
.Imports of lithopone into the United States in 1929 amgpunted to! J oan . LOWL & ros. Mo --- ----
8,400 short tons, and exports amou1.1ted to 4,600 tons. Lol ﬁ:ﬁ;%ﬁ:}.lf;% p(f;’ "é'fv- California. . - ...

Ounicanol
Do LN -

$ Ohemistry and Industry, vol, 48, Nov. 22, 1920, p. 1138,
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‘White lead—Continued. : : Ziné salts—Continued. - - o o
,+ National Lead Co:ocuu.-. e cmr——————— Brooklyn, N. Y. Grasselli Cbemlc&]‘CO..-_-a--------—'--—--é--"’E
DO e e ——————————— Port Richmond, N, Y. Dooconan ememmmemmmsemoo o e
> Cincinnati, Ohio. Orimommezoms oo mmemmmmmmemmoos o
National Lead & Oil Co. of Pennsylvania..._ New Kensington, Pa. Charles Lennig & Co. (L R g
Bherwin-Willlams Co-wov ool coion o * Chicago, Ill. Merrimac Chemioal CO...oocomcmmmcvm oo
Wetherill & Bro-..-...--ooooooooooooooo. Philadelphia, Pa. Monsanto Chemical Works. - - eocceeeoav-- 1
Baslc lead sulphate, or sublimed lead: . Ozark Smelting & Mining Co.-ooevmnenann +iC
EaglgPlcher Lead COacmv oo JGalﬁna,L}{ans. RIFF
0 e et e e mmmm e am oplin, Mo. TA
. 8t. Louls Smelting & Refining Works of P ’ L
R g lw}(‘iaﬂonﬂl L;;d (r:ol"“c_l—ﬁt_l; --------------- Collinsville, Ill. The tariff act of 1930 became effective.Ju
0 , orange mineral, an arge: . : p 1 i
~" Eagle-Ploher Lead COorovemmmvomooooeeeee. East St. Louls, Iil. changes in the schedules on lead and zinc bie
o 7 A Joplin, Mo. increase from 1% cents to 3 cents per.pound
Bo ............................ - léiewg.rk,tl;l. OJI" : ‘increase from 1% ceni"s t.‘{)er pound "60;1% celﬁt
0 a o m e e e e mmmmm e ncinna 1i0. ' i ) '
0. . . ) cent ad valorem on lithopone contalning by
N P S RS - ae AR more of zinc sulphide. The rates on leac an
W.P. Fuller & Co_........ G e em————ae South San Francisco, Calif. provided in the 1930 act are shown in the fo
Grasselli Chemical Co._ ... .. o covacmaa. East Chicago, Ind. ' . .
B - 7" Newark, N. J. Import duties on lead and zinc pigments and salis |
{.:John T, Lewis & Bros. oo ooooooomnne Philadelphia, Pa. : . -
""" Metals Reﬂnin%Co..---_----____-_---'.____ #lammond, Ind. P
H“!»ga:}on:} mg Go. of California....__..__ +-- Melrose, Calif. graph o Item. ..
i.. .:Natlon S e Chicago, 111.
senf el 'Bof"'é """""""""" Paii - ls;' Ll?luia' I\NAOY 72 | Lead pigments:
JPETY 0.7 S U AP rooklyn~N. Y. TS, JU L
‘' " National Lead & Oil Co. of Pennsylvania.... New Kensington, Pa. % B&&rg"nﬁﬁ}ral..:.__.
e %hellévgnéwllllizm;iCo._-__é----_-_--__---.--_ Chicago, Il an %‘v"{,’nﬁfm - -
i nited Color gment Co...._oeicuooano. Newark,N. J. H s contalning Jead, fn puip, Y
Webhoril & BrO. e oorooommon oo Philadelphia, Pa. : All plgments contalnIng Ionc thoially provided for-m -
Zing Xxide{and étza.detcl: zincfoﬁtlie: H ‘46 L“T egltl:::lcv:’h’h v oo
" American Zine ' Co." of NOIB e cemmamn illsboro, Il1. y White : DR
! American Zine Oxide Co..._. e Columbus, Ohio. ﬁﬁ:::;’:’r;:n&o,‘?ny vastaatorms
! : %aglt;-?izc?er Iéea.d (o7 Y, Hillsboro, Il iz All l:g:;::“d pounds, 0. 8. p. L... D
.nEmpire Zine Co.. oo aena Canon City, Colo. Bo P : italning not
; . Grasselli Chemioal Co.......o........ 3--.. East Chlogg’o, Ind. z‘sgr?o‘ﬂe‘ frji oxide contalting 201 =R
" International Lead Refining Co. (French powder. i ta -
R S SN East Chicago, Ind. Liground n or X e e ons o maix iiFes of £i5o
e P R . Akron, Ohio. 'end batlatn sulphate contelning by welght— . |
.3 Mineral Point Zing Coo_oooooooonaaoos Mineral Point, Wis, +: Lioas than 30 per oent of zin sulphide...........->-
' New Jersey Zinoc Co. (of Pennsylvania)..... Palmerton, Pa. 30 per. cont of more of ino sulphide...-
ad T Do " IF 93 | Zino chemlcsls:
0. rench Process) . .-.-ceceecmcocuca Freemansburg, Pa. Z100 ChIOTIAB. eeraeee svraneormvmrerrumsmmennnce
i Qzark Bmelting & Mining Co ..o Coffeyville, Kans. Zinc sulpbate.....
I:Etl;l{Rlvet Bmelting & Refining Co.._._...._____ Florence, Colo. Zino sulphide. . .ovecmneeeaces-
ithopone: . . . — <
" Chemical & Pigment Co, (Inc.)..:.._... +-- Oakland, Calif.
LIRS » Y PSR SRR Collinsville, 111, IMPORTS AND EXPC
B 9 o U St. Helena, Md. '
Eagle-Picher Lead Co_ .. __ . . . _._.___. Argo, Til, LEAD PIGMENTS
.., Grasselli Chemical Co.., ... ... ... Grasgelli, N, J. L .
e EO-,’----,------------: .............. g}?vivaé-k], %;I J.P Imports of lead pigments into the Uni
C 0 b e e e (e cima e ——— iladelphia, Pa. i i
Krebs Pigment & Chemical Co.__.___._._. Newporll;:: ]])el. & . __unlm_portanb. Exports o%bhe Zlhlte 16521 F
Mineral Point Zine Co._ ..o oo cuo-. Depue, Il cent in 1929 and amounted to 4 per cent o
New Jersey Zino Co. (of Pennsylvania) . ... Palmerton, Pa. .put of white lead; United Kingdom took &'
+; Sherwin-Williams Co.—..__.__._......._. Chicago, Iil. :1929, compared with 68 per cent in 1928.
chlg:@ll&e:q, Qg!gr & Pigment Co.. ... ... Newark, N.J.: lead, litharge, and orange mineral in¢reased
: American Smelting & Refining Co._.__.._._ Selby, Calif. amounted to 2 per cent of the total dom
T Do---;rf_; __________________________ 8urai]ngo, Colo. three pigments. " " o ‘
’ B 0 L S U maha, Nebr, . ;
Do..... e m——————— Perth Amboy, N.J. ' T
é;ka?aaél’reaer;sélve [0 Y gorth Lifi\tileyﬁockark.
aries Cooper 0 e e e e m——— ewark, J .

General Chemical Co.. .. _._ .. 2770 Chicago, Ili.
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Baaic carbonats while lead, red lead, litharge, and orunge mineral imported for

LEAD AND ZINO PIGMENTS AN

White lead ecported from the United States, 1998 and 1.

consumplion in the Uniled States, 19201929
197
. Destination
n‘:,lﬁl‘é‘:'ﬂ‘:‘&““ Red lead Litharge Orange inineral Short tons
Yesr i - .
N Pounds | Value | Pounds Value | Pounds | Value | Pounds | Value 57
4,274
10W..cenvnce- eveerens| 180,077 | $10,449 2,078 81,780 21,002 92,047 52,004 85,362 o
124,178 12, 808 12,36 689 106 7 77,937 7,830 34 4905
222, 465 21,335 1,408 94 1,770 162 ¢ 111,419 9,729 4 , 99
836, 802 31,380 3,600 220 22,5625 1,314 | 118,203 9,031 ‘¥ '
141, 186 13,478 1,874 165 1,838 163 09,341 8,047 3 4
213,028 | 21,535 | 3,452 28| 2417 330 | 88,522 6,778 3 2
- 20,887 31,600 9,501 a1 122 13 58,104 5143 3 "
330,421 { 20,901 | 51,688 4403 | . 1,182 133 | 44,866 3,816 o
ma| BB A MR OIR B 88 EE . "
90,478 | 10,088 | 10, il 0| & +830° S Gceania, inoluding Australia. ... ... LTINS : ‘
; " N ’ 6,476
White lead and red lead ezported from the United States, 1920~1929

White lead ! Red lead !
Year ¥
8hort tons| Value | Bhort tons Value

14,901 | $3, 195, 101 1,532 $365, 575
903, 130 548 118,600 -3
- 710,765 1,683 204,133 -
836,201 11 840 372,828 3
863,444 | Fodo 210,508 ]

«}, 203, 108 802 183, 591

1,119, 360 776 175,273

,226 11,420 271,376

952,318 12,084 364, 095

921, 509 12,8% 503, 43

1 Exports of white lead and basic lead sulphate or sublimed lead not classifled separately after 1922; the
fAgures for 1923-1929 may Include an unknown quantity of basic lead sul;bsto or sublimed lead.

? Exports of red lead and litharge not classifiad separately for 1923-1924 and 1027-1020; the figures for
those years may Include an unknown quantity of litharge; the figures for 1923 and 1929 Include also an
unknown quantity of orange mineral. ~ Figures lor other years are for red lead only.

_ White lead ezported from the United States, 1928 and 1929, by destinations

1928 1929
Destlnation
Short tons Value Short tons Value
North Amerlca:
Capada 58 $9, 285 122 $19,807 |
R0 14,760 58 10,207
149 32,040 127 28,770
284 57,022 568 117, 861
84 17,617 85 13, 588
' 855 131,214 940 189, 939
Sodll; Amerlc.n:. X
Bragil.__. 45 7,043 12 2,231
, Oolombla. 13 2,590 18 4,208
Uruguay _ 41 5,857 32 5,080
7 1,568 19 4,213
E 402 59,370 415 88, 081
e d e
508 76, 438 496 83, 800

1 Exports of white lead snd basic lead sulrbate or sublimed lead not classified separately alter 1922;
the figures may include an unknown quantity of baslo lead sulphste or subllmed lead.

ZINC PIGMENTS AND 82

Imports of lithopone, the principal zinc pig
United States, decreased 15 per cent in 1929
4 per cent of the domestic output. Imports
5 per cent in 1929 and were equivalent to les
domeastic production. - There has been & large
of,zinc sulphide imported into the United St:
yéars. This product is used principally in t]
strength lithopone. - Belgium supplied 60 p:
imported in 1929, Netherlands 82 per cent of
many 97 per cent of the zinc sulphide. The :
chiefly to Canada (44 per cent) and the U
cent). Canada also ‘took 87 per cent of th
1929,

Zinc ozide, lithopone, zinc sulphide (white), z_ind [:
_imporled for consumption in the Uniled S

Zino oxid
Year Dry

8hort 8
tons Value t

1,431 { $289, 800

1,286 | 145,071

2,712 | 861,500

1,036 | 169,415

1,703 | 220,

1,274 | 205,582

1,127 198, 897

1,300 | 320, 4

1,348 | 208,867

1,267 | 203,080
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.+ Zinc oxide, lithopone, zinc sulphide (white), zinc chloride, and zinc sulphate
tmported for consumption in the United States, 1920-1929—Contd.

LEAD AND ZINCO PIGMENTS ANI

Lk PRICES AND VALUE

The total value and the average price receiy

Zino sulphide! 2ino chloride 2ino sulphate fsales of lead and zinc pigments and salts are gi
Year fof this chapter. The range of market quotati
Poundst| Valuo | BBOTt | vaige | BhOIt | value 10il, Paint and Drug Reporter is shown in the
1920.cuncecann ememnnem——eeemnn e em e, 45,482 | $15, 027 565 | $76,495 50 b Range of quotations on lead pigments and zinc pigmen
192t 93, 537 8,330 2,109 1 213,995 17 1927-1928, in cenls a pound
D7 ORI 27,159 8,453 1,374 87, 500 17
1028_: 11,844 g,;% 851 ;;, ;64 Zg
3 318 , 911 bt
5, 589 469 | 80,712 17 Product 192
4,125 508 51, 606 (L]
22, 084 470 | 40,060 205 5 -
47, 235 562 47, 185 683 Pt Basic lead sulphate, or sublimed lead, dry, in casks........... 7.76-
84, 260 638 50,324 809 White lead, or basio lead carbonate:
: Dry, In casks..... - 8. 50-
- In oll, carload lots. 10.78-
.1Zino sulphide is stated in pounds rather than tons because of its high value and smslier quantities. - thht:rxe Admerllcan, II:iamnm-c:ml. powdered, cas. g ;:_—
L . . Red lead, dry, In casks......—... .
Zine ozide and lithopone exported from the United States, 1920~1929 Orange mineral, American, casks. 11, 78-
! Lead acetate, brown, broken, barr 12 00-
3 %ead ari?nste, powdered, drums 13, 80-
i Zino oxide:
Zlas oxide Lithopone . Amerlcan process, load-lree6 bags, car lots._..
Year American process, leaded, barrels, car lots. 6. 75~
. . ) R French process, red seal, ba 8, car lots...
’ . v - [Bhorttons( Value |B8hort tons| 'Value French process, green seal, bags, car lots
. French process, white seal, barrels, car lots
V. Lithopons, Amerlcan, bags, car lotd. . cceeeeeenee
$2, 161, 644 ? (? ! Ino chlorfde: :
426, 263 0 0 - 2.75-
‘. 503,128 ,810 $160, 982
743,877 1,485 176, 624 8. 00-
05, 630 923 104, 783
1,603,861 | ~ 1,287 1132, 77Y
19017, 420 . 1,041 200, 413
i) k) B
2,801,643 | . 4,658 163, 23 ' The quotations for lead pigments are usu
- 25-point fluctuations in the price of pig lead

! Not classified separately prior to 1922.
. 'Zinc ozide exported from the Uniled States, 1928 and 1929,_

by destinations

price trend of lead pigments in 1929 was upwa
downward thereafter in sympathy with the

I Quotations on zinc pigments, however, were

1928 1929 f year at levels established in' 1927, notwith:
Destination l Increase in the price of zinc up to October, 18
Bhorttons| Value | Shorttons| Value by a shar{) decrease in November and Deceml
strength lithopone, containing 50 per cent
North Amerlea: ¥ reduced to 7% cents per pound in December
Cabada.... 6,404 | 3882180 7,702 | $1,062 618 2 an: ;
Cuba__.__. T 135 | 20,288 1 17, 808 cuts for titanium pigments.
Mexioo 102 19,112 73 13, 448
P 4 17,201 87 18, 438 90026—32——42
Other_ [ ZIIIIIIIII I 30 5,857 18 4,483
8,765 044, 528 7,997 1, 113, 543
Bou%} Axinerloa:
EBZI ] e e cee—ae 8 1,083 5 1,12
Other . ___ [ _ JCTITITIIITIIIIIIINNT 120 22,011 64 13, 730
128 [ 2,674 60 14,859
® © 93 452 50, 836
247 20,270 69 11,361
4,316 4901, 658 6,360 762,010
: 1,859 186, 144 1,144 125, 984
. L . 8, 421 707,165 8,025 060,171
Asla: - g
Phillpplne Islands. ... ... oo 93 11,111 88 12, 264 '
Of e e e e immecmemee e mmemmmecneana 1,130 129, 375 819 110, 415
1,223 140, 486 2
ATHICB oo eeeeee oot oo "4 724 o 125 e
Oceanis, Inoluding Aatraiia. ... ooooooorioosioosoeron 268 | 33,312 637 90,707
’ 14,799 | 1,849,889 17,638 | 2,301,643

i Lesa than | ton.




