8V.6VN

T

.

. e
i

DEPARTMENT OF THE, I

ALBERT B, FALL, Secrets

UNITED STATES GEOLOGIC
GEORGB OTIS SMITH, Dire

OF TBE

UNITED ST
1920

G. F. LOUGHLIN
Geologist in Charge, Division of Miner

PArT I—METALS
" G. F. LOUGHLIN, Geologist i

WASHINGTON
GOVERNMENT PRINTING

1922
R E.R.



84 MINERAL RESOURCES, 1920—PART 1.

Antimony ore produced in Algeria, 1912-1919, in melric tons.

Year. ’ Ora.

LEAD.

By C. . SteneENnTHAL and A. StoL
Y

a Exports, metal conient approximate only,

BRITISI SOUTH AFRICA. SUMMARY. R
The most promising antimony deposits in British South Afri
appear to be those of the Murchison Kange,' in northern Transvag]
The principal mine of the range is the United Jack. In 1913-1Q
there was shipped from Transvaal 1,610 metric tons of concentrai§
and crude antimony. In 1920 72 tons of regulus is reported to hatj
been produced. Deposits occur also in the Steynsdorp distrid}
-in the Forbes Reef district, in Swaziland, and over a considerable poj
tion of southern Rhodesia.*® it

K

fThe following tabular statement gives the eners

Bomestic production and consumption of re%ned.;

Bympiled by the United States Geological Survey:
3 . ee Ceusy

'r Summary of statistigs of refined gead,|1919—20, in sh

It S

AUSTRALIA.Y i ’ PRODUCTION.
[ Danestic de‘snveﬂwd lead
The only important antimony-producing district in Australia is . o Gesilvarized soft Tea
Costerfield district of Victoria. The antimony concentrates averapl ;.

about 48 per cent of antimony and also contain about 24 ounces4f
goid to the ton. The output in 1913-1919 was 16,406 long tons.
The Hillgrove district in New South Wales wus formerly a c‘b

siderable producer, the highest annual output being 2,450 tons of dff CONSUMPTION.S Y

in 1906: The antimony metal and ore produced in New South Wa/ G- -
’ “in 1912-1919 amounted to 2,110 long t(l))ns " \ ppareiit consumptlon of primary lead, stocks disregarded
. 1 ot o . | : M
Imports of antimony ore into Great Britain {from Australia in 19 Primary load,” which 15 produced diractly from ore, Is here distingul

amounted to 3,854 long tons, valued at $471,700. ! plioh is obtained by rofining sldmml&g%ﬁt’%ﬁa'.?{;gd"n Is used without q

en on p.80. Wherever in this rep
% Yor method of calculating consumption see p. 93.

1sHall, A. L. Oeplogg of the Murchison Range: SBouth Africa Goot. Burvey Mem. 6, 1912. Unlol
Bouth Africa, flepons ovt. Mlnin Enﬁinecr, 1914-1917. -
10 South African Min. Jour., vol. 25, p. 485, Aug. 19, 1818; vol. 25, pt. 2, [l) 479, Aug. 26, 1916. Molen,
Q. A.P., Géologle dela Républl ue sud-africaine: Boc. géol. France Bull., 4th ser., vol, 1, p. 28, 1801
ports of the Secretary of Mines of Rhodesia, 1916-17.
w1 Official statistics, Victorla and New South Wales. Tmp. Inst. Bull., val. 14, pp. 405-408, 1818,
* J. E., The antlmony mining industry in New South Wales; New South Wales Dept. Mines, Min
18, 1012, Victoria Scc. Mines Ann. Rept., 1018, p. 5. Chem. Eng. and Min. Rev,, vol. 12, No. 141, p,
-1920. The mineral industry of the British Empire and foreign countries: Antimony (1915-1919).

‘The output of refined lead in the United St
r’ers fnoil'agﬂ was 476,849 short tons, valued at
Fuverage selling price of pig lead in New York,
fwith 1919, of 12 per cent In quantity and of 7C

PRODUCTION.
QUANTITY AND VALUE. '

£ e refined lead produced in the United Sbutg
-fr(;rmed{;nestic ores and from {orenig ores and
Evalue at the average price in New ork are sha
tchapter on lead in Mineral Resources for 191

E years are shown in the table on page 86.
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) imary lead smelted or refined in the United States, 1914-1920, b

Desitver- Fromdo-| . Yrom | Frice 8ourco of oro. 1914 1915 1918 1917
Total pro- tic rom per - .
Year: laa:'!.r-,b foft lead. e (Iueth{’n.b ’:r‘ﬁl I":-l;(‘:;‘t foreign | 97oEn pounid -

330
bulllon.b | ' | ufijon. |8t New

Short tons.| Short tons.| Short tons. Slmrl’!oru. Short tons.|Sh

P | L B SRR T

. 5 5 512, 794 7,630 (' 21,089 ['$0.039"
388,504 (161461 | 530055 | 507098 | ook | o g |34

o (21,0 ; 160,680 | 170,059 | 174,045
403,819 | 167,515 | 571,134 | 552)208 0,035 | 12,821 069 " :
s nou | oael| S pEy g o '
429, A , 195 530,905 15,331 81,050 071 90, 908, 000 ; i 37 21
334,970 [ 147,744 [ 482,220 | 420433 | 7ese | s 053 ‘115, i 5 34
339,803 | 189,854 | 529,057 | 476,849 | 8'414| 44304 .08 311‘12,383 288 R mligga 213,,197
) ) 3 ,
10,536,474 | 4,284,808 [14,821, 280 |12, 518, 040 2,802,33 | 1,469,924, 000 § Now ;{imp's oo | Teel) ILERL 12,a34 .
—a New MexIco. T 2,167 3,290 8,428

a Desllvorizod soft 1ead i3 included; for quantity sea page 87.

New York....o.ovuvceneieandinmesareaalocnasisesclioeeaennasfaqarncsenn
b Antimonlallcad s excluded; f _ . 3,910 4,340 10, 069 10,648
< Dasliverized soft lead i3 excludg:l?ummy 300 page 3. . 3 OklahoTt?.tx. .- "7 ' ’ .....’... .

8 For 1917-1020, average gales price, N R . 2 5 12
PRODUCTION BY STATES. A van.. 8,070 1 106,108 | 1L7 ) 0%

4

vy . . . 11 217 928
In addition to the domestic lead ores smelted in this country, small 3 ’ d G T 1 v B T

uantities of domestic lead oro have been exported to smelters j
v S in §

&madu._ In 1912 soft lead amounting to 63 tgns was smelted frox:;
Wisconsin ores at Canadian smelters, and in 1913 soft lead amount-

ing to 37 tons from Wisconsin ores and desilverized lead amounting§ 2,42 |ouernnen s8] 1,738
to 98 tons from Idaho and Washington ores were smelted at,uC::x:g B T
dian smelters. The desilverized lead smelted in Canada from Wash-& Y I | I
Ington ores amounted to 31 tons in 1914, to 137 tons in 1915, and R AR 2Bl sl L
to 2,001 tons in 1916. In 1917 silverlead ores from Idaho and S, Otherioreign... . (l\lll ) Tass w| “me| 3w
Montana smelted in Canada’ produced 4,570 tons of lead. Ores S| Caneds... ..o . o veorrefores: N IO 1,072 . 8,760
from Washington yiclded 1,388 tons of lead at Canadian smelters In-BEK  Bouth Amorica. . ooonnrns |-t Sboedl Rt 4 La %

1918 and 3 tons in 1919, but no le
treated in Canada in 1920,

20,328 | 43,020 18,008 | 62,319
563,810 | 580,041 | 615,127 | 641,704

Qrand total............ ..

The lead produced by these Blatoes I3 nonargentiferous or soft lead.

y SOFT LEAD. . -

“The lead ores of the Mississippi Valley are a.lng
g fyan the lead produced from them is known as

Soft lead produced in the United States, 1914-1920,

Soft plg lead.
Boft load
mcuvoired‘
Undesti. | Destivor-| T2 | 2B

verized. pig lead.

158,210 | 43,508 | 201,725 [ 11,914

101,461 | 44,001 | 205 12,783

167,515 | 68,244 | 235,750 | 13,252
Sl S| et | 1300

210,463 | 47,418

147,744 '938 | 216,682 | 11,470

189,854 | 66,688 | 256, 5 16, 960

ﬂncludes domestic refined lead, domestlo lead in antimonial lead, an
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ANTIMONIAL LEAD. B¢ :,. i Secondary lead recovered in the United States, 1914-1920, ¥

The production of by-product antimonial lead from argentiferous S
lead ores derived from all sources, as reported by all lead refineries S | Year-

Plgleed. 13?&:
operating in this country, is shown for the period 1871-1914 (the, :

3uantity for years prior to 1891 being estimated from the output of 3 i}lg
esilverized lead) in a table in the chapter on lead in Mineral Re- ' 39,8
sources, 1914. The figures for later years are given below. -
i 68,4

By-product antimonial lcad prqduccd in the United States, 1914-1920. 88,°

Antimonial lead,

MINE PRODUCTION.

Total
I'er- ", R .
Youd Fotal. . { lead re
rofined |CCnLago . The preceding tables give the quantity o Ty
¥ trom | O 8%,| From | From i fining operations either as metallic Jeac
ear. haso Dfam\ll_ﬂ domestie |- forcign Antimony Y.ood mng and Tceit lead i iements The orl;
bulllon | 2001 oro oro Quan- contont. content, antimonial lead, or as lead In pig S
(short { "N (short | (short iy by differ- ’ tely shown by the mines reports}
tons) | tons). | toms). | (shory | Vahe ancs B much more accurately times long
tons). Short | Porcent- [ (short g necesgm-ily treat mixtures of ores, some ; o
tons. | age. | fons). been received, so that the actusl output of me
een A o all closely to the product of the m
1.9 15,475 1,102 | 16,667 ) $1,572,167 | 2,693 186.2] 13,074 correspon ) )
T3 11oi| oor| awms| eauae| sdm| 14s| onel year. : ives the mine output of
6.1 | 15279| 3.367| 18048 3,781,860 | 2,759 48| 1537 SN The following table gx'vesf e1907 1918, inclu
s | bl Gml b i) G HH RS B Fgures of mino production for 100LABIR, S
. 6 . akid | 10510306 198, : 5 .
48 0,004 | 2,031 | 12,535 1903256 | 2,033 16.2 ) 502 B page 946 of the chapter on lead in r esoll
Average.{.......... 82 e e Bl ' . - t
verage s 1.8 Mine production of lead by States, 19141920, W0 ¢

Details of the production and consumption of antimony in the State. o | 105 | 1018
United States are given in the chapter on antimony in Mineral
Resources, 1920. 28 37 820

 AJBSKB. e erueeraaenirnes e
Y. Arizons.... .. .

LEAD PIGMENTS. Arkanses..
Californisa..
Colorado. ..
Georgla..

173,000 | 187,541
954 1103

Leaded zinc oxide, zinc-lead oxide, sublimed white lead, and
sublimed blue,lead aro made directly from ore. Each of these

igments is discussed and the output given elsewhere in this volume
in the chapter on lead and zinc pigments and salts. The lead content
of pigments smelted directly from ore is given in the fourth column. j
of the table on page 87. The pigments manufactured {rom pig lead
(whito lead, rcd’icml, orange mineral, and litharge) aro also discussed
and the output given in the chapter on lead and zinc pigments.

SECONDARY LEAD.

¢ Oregon.......
. . . . . P lvanis...

Secondary lead is obtained mainly from skimmings, drosses, old South Dakota
metal, and ull(:lys, such as babbitt, solder, and type metal. The
recovery of lea refining these materials constitutes an integral

. part of the lead indyustry.

522, 892 r 5¢1,641 | 622,976
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: LEAD.
: 1
iThe foregoing statistics of the world’s pr
complete, give some idea of the foreign pr
isti : fThe figures 1n black-faced type are taken fr
. The statistics of lead act.ua]hy recovered by the smelters as refined bf the countries named; those in ordinary ty
pig lead, as antimonial lead, and in 1gments, and the statistics of minec4N cal handbooks, consular reports, market le
production (in large part expresse.([) 3 lead content of ores - There is always o possibility of (iuphcatxon
are compared over a period of years in the following table: Biroduction, for somo countries send “ work
lother countries for reﬁnin%. Furthermore, &
lead are included in the figures showing tk
gthat to put the United States on an equal f

COMPARISON OF TOTALS BASED ON SMELTER RETURNS AND ON MINE!
RETURNS, 5>

Domestic lead recovered and lead mined in the United States, 1907-1920, in short lom'

n il < include in its produc
Vear. smolter mine | smolter | Mine , .ould be necessary t(& L n its gd i
roports. | reports. | ©xcess. | excess, 1of secondary lead and antimonia .

1907-1913
1914....

2,704,368 | 2,003, 470
537,670 522, 892

[States represent refined lead that was smelt
fover the source of the ore.

1915. 536,312 | 561 641 |.
1916, 580, 225 622,975 | IMPORTS AND EXPOR
1017 574,338 | 050,040 |

502,218 | 581 054 . 3 . |
o 444,250 | 4437004 56 ... S The following tables are taken from the

...................... 00, N3 . . .
S00,%41 1 813,533 Foreign and Domestic Commerce.

6,440,228 [ 6,800,817

WAREHOUSE TRANSHUTI

TRADE CONDITIONS. v Lead remaining in warehouse in the United States, D

WORLD’S PRODUCTION.

. Form in which lead
World's production of work lead, 1913-1920. was entered for
warehouse.
{By countrics where smelted but not neeessarily refined, in metric toos,)
LeadInore| Pigs, Chica
. 3,and | Now York.
Country, 1913 1914 105 196 w7 1018 1919 "‘;:ﬂlm":ﬁ '“":‘ld“.“ 11,
ﬁgslz?uu .................. 110,444 | 101,788 | 102,721 | 184,072 144,950 | 163,308 | 83,408 3,837 10,;33;?,% 1%’
Rhodesla,............. 29056 186 26 [.......... 5,028 | 8,311 | 10,172 '1,070,208°| 8,676,115 | 4,732,
Tunis. ... @ (o) (a) (0) a 16,638 | (a) 5,370, 445 | 19,016,511 | 4. 757
Austrio-Hungary ®........| 24,000 [ 32,000 34, 500 38,500 | 39,400 | 33,000 | (a) "944,483 | (o) a
Belgium. ... .. oo 1034801 70,980 | 16,770 | 16,560 | 22.745 20,830 | 53,500 408, 154 o 2
Canada. e 1208116631 [ 19,740 1 100899 | 20’709 17,006 | 1o, 148 2,044, 576 a s
52‘:2;“:{;;- R8IT 1 2,000 1,680 24,276 | 21,285 | 12778 10,028 T
Upper Sllesia c......_. 41,300 1 36,950 | 28,750 [ 41, 620 2, i 2 J
obher Germany. ... 147,000 | 133000 93,000 | 65,000 ,?;‘3;0068 431% §§888 a Not available.
Great Britain . 30,99 20, 000 10, 020 12, 980 11,614 11,260 | 11,458 IMPORTS.
Qreees....... 18,309 | 20,884 [ 11,606 [ 9424 1,422 4,093 | 3841
Ty sort | ool | dhass| AROU| 17am) s | lsoe '

.. I 20, B8 16,28 18, 3 : ion 1
Japan 8777 | eses | 4704 11,871 Iﬁo,SOZ 13,223 m.pl:’u[) Lead imported and entered for consumption in the
Mexico'e 0 23,598 1 31,384 | 19,960 | 46,612 ,503 | 78,645

ussia. .. .. 0] 1,528 ,080 936 540 a (a) (a)
South America'e. . 2,720 3, 145 1,667 4,2 4,571 ' 1
8pain...........0. 198,820 | 148,624 | 170,474 | 147407 | 178309 169,709 (128,721 . Lead In ore. Base bullion. Plgs, bars, and o
%wgl?:n 1,235 l,sac 1,97 2,076 8,174 2 8! B
u .. 3 1,100 1,1 3 ’
United States  (refired ’ %000 5,300 1,000 Year.
.................... 885,613 | 472,126 | 168,056 | 606,490 | 511,042 508,702 [301,982 440,201 Quantity [yo1o Quang; Value. &‘;‘l‘l’x‘lﬂ: Valu

Known output. ... . 1,219,000 11,153,000 (1,058,000 [1,091,000 |1, 143, 000 1,178,000 (888,000 620,000 ' | (pounds). (pounds).

o Statistics not nvoilablo. 6,459, 961|$188, 749) 8,904,649 $301, 195 575,200  $12,

® Metallgesolischaft (statisticat publication), 215t vol., 1921. 2,805,702) 99,010[ 15 496,230] 519,355  007,388| 32,

¢ Upper Stiesian Mlning and Smelting Syndieate. 8A| 5, 171 208,277/ 6,388,007} 331
d Jn[::uar to Juno only.g £ 5 ¢ lg' };ﬁ:gﬁ 28% 30| 6 965, 840) 470, 639 1,756, 223 8,
¢ Amer. Bur, Metal Statistics Year Book, 1920, ! 5 180,070 iy

34,080] 3,659,071 1,139, 850
o 2:%2% 106, 303 31,796,693 1,130,937] 10,174, 115 y
920..) 13,700, 499| 908, 619| 66, 816, 820| 3, 340, 600| 68, 801, 955| 3, 887,
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. By foreign lead exports are meant the expo
Pirigin which has been smelted, refined, or manuf
Firy and then shipped abroad.

Type metal imported and entered for consumption in the United States, 1914~1920.. -

Type metal. Lead content.

- qu;st Val Quantit Foreign lead exported from the United States
we "alue.
(pm:ﬁds). (pounds).

1,5m, 538 $45,373 ¢ 1,322,188
2,708, 261 107,607 | 2,424, 300

Exported from warehouse.

1,102,389 83,810 | 923,473 N
TUs5, 704 35,038 iz 106°| : .
[ 13,304,803 [ 816,042 { 11,000, 408 Year. Load content of base |  Plgs, bars, gnc
20,887,353 | 1,349,485 | 25,761,543 Lead countent ol ore. bullion. old.
. § . . . h ) P uantit
General imports of lead into the United Slates, in ore, base bullion, and refined, 1914-1920,. I o %‘;‘l"l’,“gg Value. &g:’;ﬂ'; | Velue. f%wums .| Vel

by sources, in pounds.

6,724, 525/8245, 205 10, 044, 350
South Other ) 123,
Year. Canada. Mextco. America. | Furope. I . o tries. d - 0

2,417,744 | 4,808,552 2,604,203
5,420,567 | 217,773 | 802,510
G5

| 11738379 | 125,782, 1550,460 | 8,945,890 | 5,520,323

128,225,878 | 162,250,109 | 1,982,124 62,510 | 4,705,049 | 107,214,760
10,391,115 | 125,541,614 [ 5,50, 410 /1, 40 260, 142 | 141,813,127 "$

8 109,234 | 131,815,278 | 7,085,351 | 38,760, 504 | 11,163, 160 | 197,029, 627 . °

h
July 1, 1915, the Bureau of Foreign and Domestic Commerce
.3 l:“sg(])(l;:osticyoxports, ol pigs, bars, otc., produced from foreign.”

CONSUMPTION.

General imports of lead into the United States, 1914-1920, by classes, in pounds.

. Apparent consumplion of refined primary lead in the Unile

in short tons, 19141920
Base huilfon. garded, 7 0 ,
Lead in ore Pigs, bars ) _ e
Year. (lead con- sheets, and T_u"“l lead - .‘
tent). Gross Lead con- oid. contont. 1914 1915 1918 191
weight. tent,
3 Bupgly:
23, 649, 637 33, 444, 503 32,730,320 296, 846 50, 876, 803 tock in bonded ware- 2
18,185,140 | 88,247,005 83,088, 988 819,280 | 102,991, 410 . houses, Jan.l........... 2 R N R
0905890 | 100, 57,007 | 10n,006070 | AL oG 074 | 15,649, o0 . bmports of pigs, bors, an ws|  ao| sees| 6
F o - y 03, , iR 5 3 NG old. ... ‘
47, 010, 340 ifs’,’m’% o080 |0, ;u&ig:n ;97;214: 7601 3 Productlon . cnezevernsenss 542,122 | 650,056 | 571,134 | €19,
, 573, 85 024, ,214,753 | 141,813,121 -3 : ‘
20,483,810 | 101,476,550 | 96,103,603 | 71,437,108 | 197,029, 877 512,270 | 550,467 | 576,789 | 617,
i e marts of forelgn lead :
. o —
EXTORTS. x'plg:'om wa.rehgouse.....,.. 21,545 | 38,618 9,880} - 37,
I ack .| 0,40 | 3,08 san| 7
E t rawoack. . y g
DOMEETIC EXFORTS. . Exporta of domesticlead | 58722| 88306 | 100,600 | 53,
. . . . :

The high price of lead shortly before and during the World War § Stock In bonded were PY s5| 2,
made it profitable to export domestic lead. Be%mning in March, 89,758 | 130,007 | 116,086 | 101
1914, the exports svon reached large quantities, but they declined 4 . = 'sao BT
rapidly after the war. 3 Apparent consumption...| 452,512 | 419, , .

Refined Tead made from domestic ores and exported from the United States, 1914-1920.

Quentity
Yeur. (short Value.
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ICES AND VALUE. f cident with large receipts of foreign lead at New Yo
¢ on December 21, though the price rose to 4.7 cents b;
p year.
.~ The average quoted price of lead for prompt d
K. York for the year was 8.2 cents a pound, as compare

At the beginning of 1920 lead for immediate delivery was quoted§
at 7.75 cents a pound in the open market at New York, but byg

%5 g & 8 8 5 § & ¥ 3% 3§ 3 % 8% 8§ . age of 5.8 cents in 1919. As a matter of fact, fol
s i s i A o s i st Al 55 T months of 1920 the price averaged almost 9 cents
ay - verage price as figured from the total sales durir
§£ : b 8 cents o pound, as compared with 5.3 cents a
g B These arc the figures used in calculating the value
EE‘E — - y " duced from domestic ores in the United States in ti
éﬂ ; Prices quoted on lead by the Amypican Smelting & Refining Co. in I
§FE — =18 — B AN 2o 7.75 | Aug. 12..
>y A z 5 r K Jan. 3. oo 8.00 | Sept. 13.
o= [ 3 § WK Jan. 120 e 8. 25 | Bept. 23.
o i S k] & - F. Jan. 14...... ... 8.50 ] Bept. 20....ceeaaennn
‘g::l — 23 3 B Fob.7 ooieieieeiiiiaaaes 8751 Oct.16ee..cunnnnn.-
N % S M Feb. 24......cccooomiiiiiiiiiiins 0.00 | Nov. 8euevennnannner,
3:[ X % § g A ST 9.25 | Nov. 16euennrnnene,
H : E May 7 .. cenoinanara e 8.50 | Nov.22.ecveueerunnnn
gif - g E b JUD@ 15. . .oveneeeiaeeeaaians .. 8.25| Nov.80ueeucmecncnn
< § - E June16.........cooiiiiiiiiiiinnns 8.00 ) Dec. 8..cevvceennnne.
;ﬁ s g ¥ July 21 8.50 | Dec. 20....ceuenennn
’ M .
i : £ S " The London prico of lead started the year at £4
28 - X X (7.75 cents a pound, exchange rate taken into a
34 £ § b £47 10s. o ton (w}_ucil was nevertheless only 7.06 «
s EEEE T P PP e P S P PP P P L P 3 i account of a drop in exchange), and in_creas_ed on M
a4 - 3 2 ton (8.25 cents a pound). From this point the 1
58 T —== & don l[()rico wag generally downward. In August, a
21 == k:— = %;. E-- break in New York prices, the spread between th
ga T z ¥ London prices was nearly 4 cents a pound. T
vl 3 : began to break rapidly in the later part of Octobel
Gy 3 ¥ year at £23 10s. a ton (3.7 cents & pound). The
o8 3 g ,. the year is given as £38 4s. 7d. a long ton (at th
e} ) ety ——3 E exchango 6.15 cents 2 pound), as compared to £2¢
5 ——s i ton in 1919 (5.63 cents a pound at the average rat
o e » . . . g
23— —— s Wl i { e a The fluctuations in the prico of lead at New Yor
TEn - E graphically shown in figure 5, which gives curve
N - & weekly price of lead in those markets for tho years
iy &1 As stated on page 85, the value of the output of
g% < _ United States from domestic ores in 1920 was 3§
= . .
f;t_ average sales price of refined lead, as compared
;?‘t based on the average price in 1919, a gain of 70 p
s
zZq
5 == Seenane e
g 8 & % & § 8§ g & 3 ¥ %3 ¥ 8 §

January 6 it had risen to 8.875 cents and by March 8 to 9.5 cents.
After a decline of nearly a cent a pound it rose again to 9.5 cents on
August 16. Later there was a sharp and continuous decline (coin-
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BY-PRODUCT SULPHURIC AC
Zine dust produced in the United States, 1914-1920. _

, W¥-An important by-product of zinc-smgltin% «

Prepared ' bluo powder.” Zinc dust ‘‘ atomlzed.” bhuric acid made from the sulphqr- ases evolve
- gulphide ores preparatory to their distillation
year Quantity Avireee | Quantity foxide or to zinc salts. Sull_i)hur gases from zin
fongy | V™ ! prico per (oot [ Velue.s tilized by Matthiessen & Hegeler, at La Salle,
pound. Rthere are 20 acid pla{ltts umtl,ng thgse ga.sdes.- T

pelocated at zinc smelters, at roasting and ma

N E B e ¥ the mines, or noarer the acid markets, tho
1,322,106 60 1,024 642 782 heing shipped to thesmeltersortoo lelr Zénd a. !

e I S A0 R of this by-product acid have been collected by
200107 | . Cit| ezl iz ber of years, but in {918 it~wes found that sc

or other agencies were collecting figures for |
fstopped doing so in order to relieve producers
%of making reports. This decision is to be regr
¢ontinuity of the record and left only an es
R available for 1918. Figures for 1919 were ob
‘Bureau, but the Survey again undertook their
¥ In the last two or three years the demand |
sbeen stronger than that for zinc, so that cons
tsulphur have been burned in order to utilize .tk

facid plants. This acid made from sulphur hes
fin the table of output given below. i

¢ Valuo 13 calenlatod from the tota! value of material sold during Jyear.
b Of tho total output ofzlac dust in 1919, 385 tons of *'bluc powder” and 676 tons of “atomized” zine dus

;:swxg:g'e from secondary zlnc materlals. In 1820, 1,179 tons of zinc dust was made from sccondary

ZINC PIGMENTS.

Zinc forms the base, oither in whole or in part, of four white pig,°
ments—uzinc oxidoe, leaded zine oxide, zinc-lead oxide, and lithoponae.;”
. Details of the production of zinc igments and of market condi-
tions are given in the chapter on leudp and zinc pigments and salts. -
he zinc content of the pigments made in the United States from
ore, both domestic and foreign, for the period 1914-1920 is given in,
the table below. Statistics of the secondery zinc recovered in the M
form of pigments are given under the next heading.

By-product sulphuric acid made from ﬁnc-be‘aring

Primary zinc content of zinc pigments made in the United States, 1914-1920, in short tons. . 4 Acid pre
Num- | Num- g

1914 102,778 bor | ber o Bumb,

1915. . 96, 817 ¥ " com- | s

1916. 110, 695 : ear, - | acd |

1917 R ;:)&!:}:_s %nn_ Equivalent | Average
ating. afsd. g‘l’mntlty B} yalue. |prics per

* Baumé ton.
SECONDARY ZINC. (shorttons).

In the table below the secondary zine ! recovered by redistillation
is separated from that mcovcrody by romelting. The canvass of.
secondary smelters was made by J. P, Dunlop, of the United States
Geological Survey.

11 15| a41t,011 | 82,074,603 $7.22

ao7t, os8 ajwpeg:il T 12.18
17| ae71,58% 12,
ié 21| o908 563 | 11,281,142| 12.39
@) | @) | eso0m} *@f 5y
10| 14] d517,927 486,360,870 #12:28

3 ; ] : el x 20| 700,510 | 10,674,481
Secondary zine produced in the United States, 1915-1920, in short {ons. 3 S e

Reported as 50°, 60°, and 66° Baumé and higher atrengths, the thrés

1915 1916 1917 918 - B belng converted to 60° Baumé on the basis of H;80, content; 50° Baux
| o 191 1919 1920 b g equals 78.04 per cont HiSO¢; and 667 Bsum equals 06 por oent
: Not avallable, " . [ "
i Ice of mineral acids; War Indust
Secondary zlnc, redistilled. . .............. 29,764 | 28,7761 16,85 9,018) 19,748| 21 371 £ Estimated by 1. L. Lewenberg (Pr o T
Becondary zinc, remelted. ... ... 111100 B38| 20,087 | 14)565| 17T,10| 200162] o149 § As reported By the Buresu of he Census. - Adld'ol m‘her.m| g
Recovered zinc {n alloys, excluding ol S wme. - S o e e
brassremelted.................. ... 5300 . 2600 4,800 | 11,082 6,062 7,650 Lo P!
Recovered zinc In remelted brass. . o[ 34,975 61,700 | 80,000 | 82,400 | 62 400 65,000 %inc,bgan'ng sulphide ores from which sulphuric acxdlwa-l n?c
A 1 A R
Secondary zine recovered as metal. .. 92,575 | 114,100 | 116,200 120,600 | 108, 400 116, 500 : - - : - ™
e
Bocondary zinc recovered tn zinc dust.....[_ | 1 T 955 1,061 o Year,
8econdary zinc recovered In igments..... 8,323 8,740 9,204 8,675 10,702 12,870 ’,
8Becondary zincrecovered in zinc chloride o . 7,860 6,319 6,248 7,348 10,273 1, 54
Totalsecondary zino. ............... 108,758 | 129,200 | 132,000 { 137,000 130, 300 141,000

a These figures Include only thequantity of zine chloride used in wood preservation and were turnished
by courtea( of the Forest Service, Department of Agriculture. They may ineludo some {m orted zing >
chioride. In tholast faw years some zinc chloride has been made {rom primary material, (éjee chapter
ontlead and zinc pigmentsand salts.)

1 Bes pagé 221 for definjtlon ofsecondary zinc.



TITANIUM. '

By Frank L. Hess.

R

, PRODUCTION.

¢ During 1920 rutile (titanium dioxide, TiO,)
E- iron oxide, TiFeQ,) were produced in this coun
£: can Rutile Co., at Roseland, Nelson County,

Titanium minerals produced in the United St

Rutile concentrates, | ]

“Year. :
Quantity | Percentage
(shorttons).f of TiOs. [(s

093
261 95
102 9498
277 94-08

a Virginia production only; information regarding Florida not avail
b8urvey not at liborty to publish figures.

£ Considerable interest has been exhibited,
¥ last two or three years, in the subject of tita:
£ National Lead Co., inits report for the fiscal
& 31, 1920, makes the following statement as
§ pigments:

% The National Lead Co., after a year’s investigation, i
(()lption to acquire one-half of the outet,andinchaE;i_tal 8t(
g Co. (Inc.), having a plant at Niagara Falls, N. Y., eng
E: titanium oxide pigment, which it sells under the registe

¢ Titanium is a metal widely distributed throughout
B form relatively easy of treatment in mines controlled b
~ ville, Fla. This is a new white pigment. It is very ir
B the hiding power of pure white lead. Before the Nat
¢ ‘option it assisted in negotiating a settlement. of confl
B¥ terms of which the Titanium Pigment Co. became the
. the United States previously owned by the Titan C
hiding power without increase in weight is desired, thi
¥ very valuable. Its cost of manufacture is still high, L
g, creased tonnage and improved manufacturing methods
i its place amongst the best and most market_sb%e white p

B The titanium deposits in -Florida to whic
i those of Buckman & Pritchard (Inc.), on th
F. Pablo Beach. At this place ilmenite with a
f. end considerable zircon is concentrated in s

;_."
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high and low tide levels. As has he i i i
; - A en noted -
efforts have been made to extract and mar]r{e:;3 t,hgl pife‘;l:]:? repor

IMPORTS AND EXPORTS. .

d No titanium or “ titanium steel-hardening ores” were imported 'TUNGSTEN' K

« un;\hg 11919 or 1920. The imports of such steel-hardening ores d o

1Nng 8 last six months of 1918 were 1,606 pounds, valued at $221}
%I ie}s):;zgtrecord ((if ?lmllnl‘ imports was kept prior to Julﬁ, 1918

. e record of exports of titani ““titani - any

ing ores,” or ferrotitanium is kept. um, "Hitanium steel-harde “

! * By Frank L. Hess.

GENERAL STATEMENT. .

¥!'The only tungsten concentrates produced in the
920 were comparatively small quantities made fi
Bn the Boulder %eld, near Nederland, Colo. .
E* Prices during 1920 were very low, and although !
quoted in the first part of January were $7 a short t
wolframite guaranteed to carry 65 per cent or more
fimported scheelite, and $15 {. 0. b. mines for domes
brices were merely nominal; the foreign ores could
E,Z cheaper per unit, and the $15 asked for domesti
jusiness, and none was sold at that price. '
¥ The hope that Congress would pass a bill placi
tungsten ores and metal kept the prices asked
apidly as they otherwise would have done, but (
S without final action on the bill.
¥ Ferberite from Rafael Taborga's mine in Bolis
was several hundred tons in New York, sold in
later for $5 a unit on account of its purity and fre
fnese. In the middle of December, however,
fruaranteed to contain 65 per cent or more of WO,
hurtful impurities sold for $3.50 a unit f. 0. b. ea
itace of a ireight rate of about $50 & ton and o
Ebrought the price down to nearly $2.50 a unit at
¥ Considering these data prices may fairly be said
$6 a unit for good wolframite ores (65 per cent or
less than 0.05 per cent of phosphorus, 0.1 per cer
'Ber cent of tin) and'to have declined to $3.50 at t
2. Chinese ore dominated the market during the
g nited States and Europe, and, in spite of loca
borofits, movement through a long distance on Jii
pbacks, and steamer shipments over many thous:
Fsent to England and the United States even unde
Fand although some who had bought their ores
fmoney, others who bought in China under the low
made money even at the lowest domestic market,
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In 1920, as in previous years, the Rush & Brown copper ming wi
the largest copper producer in southeastern Alaska. Copper wil
produced also at the Salt Chuck mine, better known for its prodig
tion of palladium. Relatively little prospecting and no consideraly A
development work was done on the copper deposits of southeastsfi 3
Aleska. Tho three large mines, the Bonanza, Jumbo, and Motid® LEAD AND ZINC PIGMENTS AND
Lode, were the only producing mines of the Chitina district in 1928 ! ] i ' -
and no considerable developments were mado at other mines. Soi : :
alluvial copper was produced incidentally to gold-placer mining'}
the Nizina cﬁstrict. On Prince William Sound the Beatson mine w§
tho only property operated systemntically throughout the yepl
The most notable advances were mado at tho Girdwood mine, whef]

systematic underground and surface work was continued during ' INTRODUCTION.

much of the ﬁ'car. Small developments wero continued ab. i Y. . .
Schlosser and McIntosh mines through a part of the year. - om 1884 to 1914, inclusive, the United States G
fablished an annual chapter in Mineral Resources

Tho above review shows that the Alaska co]ijpcr-minin indust ) [ t
in a rather discouraging situation in spite of the relatively large. fdineral paints,” which discussed' the output and

E-natural mineral paints as well as of manufactured
ince 1914 no chapter on natural mineral pigment

put of the metal in 1920. Except possibly in Prince William Sox
ghed because of the lack of cooperation of some

not much work was done during tho ycar in opening new ore body

The falling copper market an‘a certain local conditions have g} od
jatistics of lead and zinc pigments, however, hav
0d published in the lead and zinc chapters, re:

couraged the launching of any new enterprises. Not only will i}
fowth in use and importance of these pigments ang
frthese metals has made it evident that these ind

output of copper in 1921 bo far less than that of 1920, but probs}f
several years will pass belore any new large copper-mining ventuf§

' #st served by a separate chapter dealing with them.
Blo the eurly production of these pigments in this

will bo under way.
i completed, but their results will be published in

B

By C. E. SieBENTHAL and A. STOLL.

LEAD.

The lead produced in Alaska in 1920 amounted to 875 tons, valueg
at $140,000, as compared with 687 tons, valued at 872,822, in 191}8
In 1920, as in other years, most of the output of lead was a by-produg
derived from tho gold ores of the Juneau district. Tho increase!ff
1920 over 1919 was derived largely from galena ore mined in {H
Kantishna district. "

The recent development of rich silver-lead ores in the Mayo -dj
trict 3 of the Yukon Territory, about 100 miles east of Dawson, hi
started a search for similar deposits on the Alaska side of the bouf
dary, not because of tho lead content of tho ore but because of {8
rocent high price of silver.  Galena ores are rather widely distribufi
in Alaska, Eut no large deposits have been found. Though soff
work was done on a number of Alaska galena deposits in 1920,
one ming, in the Kantishna district, shipped any ore.

PRODUCTION.

{Lead and zinc pigments and salts are made both
by chemical processes. Sublimed load, basic sulphe
rious lead oxides are examples of lead pigments
fation in oxidizing furnaces; basic cargonate wh
fud ‘salts arc made%y chemical processes.” Sublim
Préctly from ore, but the lead oxides as well as wh
3lts are made from pig load.

jZinc oxide and leaded zinc oxide are made after tl
Bss directly from ore by sublimation in an oxidiz
pme zinc oxide is made in this country by the Fi
phich- metallic zinc is sublimated in an oxidizing
Wne and zinc salts are made by chemical processe
ling derived from zinc ore, metallic zinc, galva
grap. zinc. Lithopone is made by mixing equive
plutions of zinc sulphate and barium sulphide, Whic
qutual precipitation of zine sulphide and barium &
themical combination or as a very intimate mixture
3

1 Cockfield, W. E., The Mayo arca, Yukon: Canada Geol. Survey Summary Rept., 1918, pp
Ottawa, 1919, . ;
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Lead pigments and salts marketed in 1919 and 1920.

LEAD AND ZINC PIGMENTS AND ‘SAL]

IMPORTS AND EXPORTS.

1019 1020 ' e following statistics of imports and exports'
: ents and salts are taken from the publications
Value. Value. - eau of Foreign and Domestic Commerce, Dep
Quantity Quantity . Arce. “( . N
(short short ¢ bt
tons). | potal, {Perton.| "8 | Total, |Per i " IMPORTS.
, e imports of lead and zinc pigments and salts,
9268 | 8,040,107 | slts.00| 1421 s00T) 8 ble before the World War, dwindled nearly to th
ag:.g«';n 5,314,285 ;g;ﬁgg 3,431 .3'35:‘1’3 , ing the war, but in the fast two years they Hav
0,791 6,431, ) ' g ir pre-war importance. The imports of zinc oxi
30,085 | 4,845,788 | 161.07 33,678 | 6,351,708 | * ; ; ;
100,005 | 21,570,234 | 107.97{ 112,017 | 25,885, 100 ve come mainly from Belgium, Wlt{h smaller
Load arsenate. . 55,783 | 2,000,341 301. 46 ) S PR vendd] any. : )
2,092 A 264.07 O T OO . .
Y £ 4
15 ic carbonate white lead, red lead, litharge, and orange mineral in
o Includes basic sulphate lead. t ’ o, Py
b Statlstics I?nm Bur:'eau of the Census. No statistics are available for 1920, but boginning with i consumption in the dﬂded States, 1916-1920
census will be taken biennially by the Bureau of the Census. BN
B
Zinc pigmenis and salls marketed in 1919 and 1920. & i Baslc carbonate Red lead. Litharge,
- 4;:‘., , Year. - ~|~
1019 1920 < P v Quaantity Quantit, Quantit,
; ' (Foundsy| Value (pounda)sr Value. (mmda{ Ve
Value. Value. 7
Quantity Quantity i 88,617 | 38,050 | 20,467 35302 1,320
(short (short z 20,238 | 1,085 0| 13l
tons). Total. | Perton.| bon%)- Total. | P 608 202 5
21,213 2,400| 7.109] 1,138 .
- 160,077 10,440 | 23,008 | 1,789 |
ZANC 0XIde. . v.rveerenerenanennnnes 117,639 (820,501,877 | $175.04 99,444 /817,850,736 | .\ 88 d
Loaded zinc oxide.. , 50 4,009, 024 145,30 30,460 § 4,467,8321 . 1 .
Lithopone....... 78,365 | 10,218,850 [  130.40 80,373 | 12,484,925 | - S . . . .
Zing cgllorlde, 50° 59,228 | 4,185,351 70.67 68,945 | 4,421,718 ) . oxtde, lithopone, zinc chloride, and zinc sulphate tmported an
Zino sulphates............. 2,763 | 104,436 |  70.37 3,07 221, 882. . i tion in the Uniled States, 1916-19£0.
s The statistics for zinc chloride and zinc sulphate represent actual production. [ )
Ao . Zinc oxide. Lithopone.s Zinoc
o Iy
SOURCE. o b .
14 g Dry. Inoll. R
The following table shows the source of the metal content of} Quan- Quan-
lead and zinc pigments and salts manufactured in 1919 amd 192 Quan- Ay | value. | U7
- 3 Value, ﬁ"ﬁy& Value. | tons). ’ Sons)‘
Hetal content of lead and zinc pigments and salts, 1919 and 1920, in short tongg ). :
§181,319 18 $4,076 | 2,372 | $414,502 2
1919 1920 Al 52, 649 s 's16 | 20| 36,718 3
; e A IR N R Rves 8 B
Source. Lead. Zino, Lead. Zinoy 280, 890 14| 3506 1,78 | 218,207 | 565
3
Plg- Plg- Pig- Plg- 'his heading Includes imports of lithopone and ‘“zine sulphide white.” Tk
ments.c | 8alts. mangts Balts. | |\ onts.o | Balts. mangta. O'IOp&I:::a!o{;;zlncalﬂphlde whlto"a}?nd no lithopone; hence the high valu
L o,
Domestic ore 11,179 y 102694°—22 29
Forelgn ore. .. 351 |..
Metal............. 183,265 .
8econdary materia 1
194,705 | 4,843

o Includes lcad In zinc oxide and leaded zinc oxide.

JROTVE.
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EXPORTS.
White lead and red lead exported from the United Stales, 1916-1920.

White load. Red lead.s COPPER.
Quantity valuo Quantity val '
. (short tons). " {(short tons). uo.

By H. A. C. JENISON.!

13,718 | 82,137,072 |.oeve.......
059

9,860 | 2,089, 1, 088 $247, 38
o | purme|  aual P INTRODUCTION.
14,001 | 3,105, 101 1,532 365, 675
: i The production of metallic copper from tl
a Not separately classlfied prlor to July 1, 1917, © b July 1-Dec. 31, Inclusivo. 2 consiumption rcquires at,D]cnhst, t i-lee dist,inct,
‘ o . E smeiling, and refining. Tach of these operati
Zinc ozide cxported from the United States, 1916-1920. pi‘ocessgq’, of which t—hgo preparation of the £'e for
¢ the most varied and complicated. The Lake S
. Year. uantity | value. ' ores are the only important American source
: [- the three operations are not necessary for the
wos2| 52394 e mercial copper. On_account of these three op
15,448 | 3,148, to determine approximately the production o
nam o States by tho collection of mine statistics,:
1,184 | 2,181, refinery statistics. These three sets of statis

exactly, but cach set has a peculiar advantage,
- of all three accurately determines the essential ;
industry for the year.

The principal value of the mine statistics is

Zinc oxide czported from the United States in 1919 and 1920,

e 1920 most accurately the geographic distribution «

Destination. Quantit - are ulso the only source of accurate data on the

(abvort oy Volue. |(RUTALT 1 Value the copper and precious-motal contents of the «
SS— - which the ore is concentrated before smelting.

RIRIN % CI% olles & tity of ore shipped from the mines, but are le

56 | s % e ‘@ smelter figures in that they represent the estimat

2| G Gb) o @ @ contentand not the actual recovery. The smelt

L8|, . 127 7::;;;?'292 & fair accuracy the geographic distribution of thc1

(2,208 | (471, 636) o | (6o X accurately the quantity of crude copper actual

b | Gy | L%8| (sin g ores, including considerable copper irom sulpht

gy | (s, s ' o (g'g?) “§ ceous ores that carry so little copper that the r

826 | 485 239 33 | oo ¥ it and frequently do not report it. The smel

32| O Gsnt amen ‘MK from the mine figures by the quantity of o

70 | 21448 70 wai M materials in stock at the beginning and at the

refinery statistics indicate the quantity of cc
for industrial consumption and the quantit;
recovered from copper ore, but do not permit
- of production according to source, even the se
according to foreign and domestic sources
refincery figures differ from the smelter figure:
stocks of unrefined copper at the beginning and
The principal cause of the differences in the :
different sources is the time factor involved in
of the production of refined copper. The inter
ore is mined until the refined copper is avai

514,703 | 53,059,276 511,184 | 52,151,544

@ Loss thion.1 ton. b Flgures in parentheses not duplicated In totals.

! The statistical tables in this report were prepared by Miss Helena M
and exports were compiled from records of the Bureau of Foreign and Do
both of the United States Geological Burvey. :




