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112 MINERAL RESOUROES, 1930—PART I
national Nickel but have pointed to a more than proportional increase in preo
metal resources, and it is these disclosugeg which have led to a tenfold increa
the platinum metal refining capacity o?' e Acton works. Although crudes
concentrates from the Onvetwacht Mine havo hitherto heen refinod at Ag
this source has now been exhausted, and we fear that no part of-the huge ca;
of Acton is provided for the handling of South African platinum product
production there will be, in a sense, automatic, and will cost so very little,
outlook for other producing countries is far from cheerful. Such a developm® .
could scarcely have been foreseen three or four years ago, when South Aff b |
settled down seriously to the attainment of platinum production, but it is, to

the least, more unfortunate that hy-product platinum promises to becomsd
dominant factor in the world’s markets, in respect of both output and pricé!}

Powell, ® however, takes a more optimistic view, stating that nd
of the difficulties associated with the recovery of the platinum me
from the norite deposits in South Africa have been successfully o
come; that the platinum industry in South Africa is now firmly es
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:joyed substantial increases in sales as many idle workers paintedy
-eir homes while unémployed. In 1921 the sales of white lead in]
- i increased 28 per cent over-those in 1420. At the beginning of 19308
similar incresse was expected, but-the record now shows that in
is respect 1930 was an exceptional year. i

Market quotations for lead pigments declined about 1 cent pery

-und during 1930 as a result of the steady decline in the grice of. pig}
ad. The average price of lead pigments per ton, received in 1930 by§
-oducers reporting to the Bureau of Mines, was only 10 per cent}
. low the 1929 average, whereas the average quoted price of pig lead]
in 1930 was 19 per cent below that in 1929. Quotations on zing

oxide and leaded zinc oxide were maintained at the levels of the threef

preceding years although the price of slab zinc (St. Louis) was 30 per}
cent lower in 1930 than in 1929. The quoted price of lithopone}
which had remained unchanged for several years, dropped sharplyg
during December, 1930, following a cut in the price of titanium}
pi%ment,.

mports of lead(})igments in 1930 were negligible. Exports of lead$
pigments increase i

exported increased 11 per cent, whereas that of the red oxides increased}

43 per cent. The latter increase was due largely to increased export?"

to Netherland West Indies and the United Kingdom. ¢

Imports of zinc pi%ments in 1930 decreased 18 per cent in quantity®
and 25 per cent in value and were equivalent in quantity to 3 per cent}
of the sales by domestic producers. Imports of lithopone decreased 173
per cent in 1930; they accounted for 85 per cent of the total quantity3
of zinc pigments imported. Imports of zinc sulphide, which increased
rapidly from 1926 to 1929, declined 75 per cent in 1930. Exports of§
zinc plgments in 1930 declined 35 per cent in quantity and 34 per cent
in value and amounted in quantity to less than 5 per cent of the tot
sales by domestic producers.

An outstanding feature of the lead and zinc pigment indust

during the last few years has been the severe com}i‘etition betweeni

white lead and other pigments for the paint trade. The effect of thid§
is indicated rou, th in_the comparative sales of the pigments con:§
cerned. Sales of white lead in oil decreased from 153,000 tons in 19224
to 70,000 tons in 1930. During the same period the combined sal
of zinc oxide and lithopone increased from 212,000 to 283,000 tons.
As three-fourths of the lithopone and about one-third of the zinc oxide}
produced in the United States are used in the manufacture of paints}
these figures indicate the marked degree to which the zinc pigmen
have invaded the paint industry at the expense of white lead.

The rapid expansion in the use of nitrocellulose paints in rece
;)lr‘ears has not altered materially the quantity of pigments consume

he average nitrocellulose paint contains considerably less pigmentifl

per gallon than oil- paints, but a heavy pigment priming coat andf
more finishing coats are used to offset the low pigment conten
White lead is seldom used in thege paints owing to its cheniical inst
bility in contact with nitrocelluﬁose products. - As it is desirable to}
have a low pigment content in nitrocellulose paints there has been an§
increased use of high hiding-power pigments such es high-strength}
lithopone and titanium pigments.

21 per cent in quantity and 6 per cent in value
and amounted to 5 per coent of the total quantity sold by domestic
producers. The total quantity of white lead and sublimed lead’§

PRODUCTION

doead pigments sold by domestic

the beginning dand-end of the year.
¢ their own plants are included under sales.
¥ The total value of the lead and zinc pigments sold
hroducers was approximately $69,253,000 in 1930, as c«
308,045,000 in 1929, a decrease of 29 per cent.
;,930 decreased 33 per centin total value and 26 per cen
hereas zinc pigments sold decreased 24 per cent in bo
ntity as compared with 1929.
pents sold in 1930, as reported by
cent, whereas the average New

eclined 19 per cent in 1930 as compared with 1929, Z
lined only 1 per cent in value per ton in 1930, as c
30 per cent decrease in the St. Louis quotation for sla
F'The following tables show the sales of lead and zinc
salts from 1921 to 1930, as réported to the Bureau

LEAD AND ZINC PIGMENTS AND BALTS

.In this report the pigmen’ts and solts sold are considerec
Bng the production, no account being taken of the.stocl

The amounts used

Lead ;

The average value pi

roducers, dec]
ork quotation

‘manufacturers in the United Stale
in ghort tons

, Basic lead sulphate
White lead or sublimed lead
Year Red lead
Dry Inoil White Blus
.................. 26,738 | 143, 545 11, 608 463 21, 805
41,598 | 153,393 13,766 972 30, 500
37,786 125, 087 11,049 800 38, 037
42,622 | 144,872 14, 572 1,088 36, 813
43,426 | 120,479 14, 996 1,000 41,689
37,068 | 111,845 12,271 1,236 2, 550
.| 38,6001 119,020 13,482 1,081 36, 073
.| 42,040 | 111,023 10, 002 1,234 40, 497
............... 42,159 | 104,872 13, 580 1,234 43, 021
emmcemmeae- 32, 648 69, 592 10, 308 1,219 32,941

igments sold by domestic manufa.ciurera in the United States,

1020
Value (at plnntl, exclu- Vi
Short » 8lvo of container) 8hort 1
tons tons |—
: Total Avnrago
d hat subll load:

”ld.ft’.lp. m-o or m mcd ...... 15, 580 | $2, 274,917 $146 | 10,308 | 31

1,234 | . 105,840 159 1,219
,,,,,, 43,021 | 7,586,543 176 32,041 { &

078 165, 039 213 366
87,918 } 13, 807, 087 157 72,878 ) f
........................ 42,169 | 6, 821, 200 162 32,548 | 4
........................ 104,872 | 23,679, 875 226 69, 502 | 18

782—33——186



6 MINERAL RESOURCES, 1930——PART I

- inc pigments and salts sold

by domestic manufacturers in the United States, 1981

LEAD AND ZINC PIGMENTS AND SALTS

Zinc stearate and other salls and compounds of zinc (exclusive o)
sginc chloride, and zinc sulphate) produced wn the United Stal

1930, in short tons
‘ 2 1927, and 1929
R+
. Leaded Zil?ju %2&2' : -
Year Zine oxlde | inooride Lithopone li}a%me) —
) Short tons |
: 4,320 16, 103 56,016 60, 467 3,
128" 40 19, 613 83, 360 41,627 5,
120, 087 23, 504 08, 100 42, 431 5
131, 470 20,720 100, 409 51, 064 & o
161, 364 31,760 |  145.019 46,619 g 21
146,923 23, 869 160,931 | 147,200 6. a8
161, 246 26, 064 176,904 | 140,141 L, 301
160, 004 24223 | 200,408 | 145,060 4
160, 811 27149 | 200,316 | 43,189 7,48
119,142 17,270 | 164,088 20, 43 ) ot given.

' Revised figures.

sinc pigments and

SOURCE

[ ead pigments and zinc pigments and salts are manu
ariety of materials, including ore, refined metal, and
ondary materials such as scrap and waste materials

dustrial processes.

he following table gives the quantity and source
ntained in the lead pigments and in the zinc pigme
duced in the United States in 1929 and 1930. It s

1928 1930
Value (at plant, exclu- Value (st plant, ex
sive of c%malner) b sive of contalner;
Short ort
tons " tons
Total Average * Total
Zinooxlde !l .o oo-iiomaieconiaaan 100, ‘l!i%i 5221 g&. g:l‘l 5{?3 lig, ;‘;g 31;. ggg. ?gi;
"""" 1 27 \ , 072,
}:i‘ﬂfé’ dof:l:e oxade’-- 206, 315 ’w: ggg’, B84 KR Gt | 15 807,083
143,180 | 11,864, , 1247,
Floe ﬁu}ﬁﬂé’fé.‘f"ff’_: .............. 7, 454 333, 837 45 620 216,728

1 Zino oxide containing § per cent or more of lead Is classed as leaded zinc oxlde.
t Revised figures.

: istics for lead arsenate, lead acetate, arate
leSgagggciinzrsaelis and compounds are collected biennially by
Bureau of the Census for odd years. The following tables show
production (exclusive of pigments, zinc chloride,
during the past few years, as compiled by that bureau.

: lead pigments)
lead arsenale, and other lead salls (exclusive of
Lead acelale, o O ited States, 1919, 1921, 1923, 1926, 1927, and 1929

Lead acetate
Lead arsensate
. Total pro- sale
B duction Produced for
Year .
Producled Value
5 Value for snle a
8hort tons | Sbort tons alu (s Lons)
p 2,002 | $502,435 5,733 | $2, 000,341
f’.g%g 372 90, 305 4,016 1 uzg, :g(l;
2,753 813 160, 133 5,378 2, 227, L
3,432 t,251 350, 686 5,969 1,777, 66
' Vios| avsa22| 110,764 | 28,190,257
8; Yos2| 2ss7s3) 14,062 23,304,360 |

= —-

1 Not glven.

3 The statistlcs for
to 1927 do not include data for the production re,
ufacture of patent and proprietary medicines an

? hle with thoso for preceding yoars as the figures
L e produe commt:;tjeg by establlshments engaged primarliy in the
compounds.

zinc stearate, and oth

and zinc sulphaf

0, 96.3 per cent of the lead in lead pigments was der
d, 3.4 per cent from ore, and 0.3 per cent from seconc
r.zinc pigments and salts the proportions were 67.9

.,.-1"7‘.? per cent from slab zinc, and 14.5 per cent fr
ertal.’

content of lead pigments and zinc pigments and salls prod
manufacturers, 1929 and 1980, by sources, in short to

1020
i .
ource .

' Loadin | B | L
DIgments ! | Gy 'galts | P8

0,420 1138, 104

248, 657 30, 620

2,427 126,706

260,613 | 1204,519

des also lead recovered in zinc oxide and leaded zinc oxlde.
d arsenate {s not svallable, 8s no canvass of their
ver, these saits are derlved from elg lead, and thel
teal account {n the Bgures covering Jead production.

d fgures.
9, skimmings, drosses, and old metal.

‘The metal co
Produczlon 1s made by ti
r metal content has alre

gn:the following tables the source of the metal used
re of each pigment and salt is given. .Piglead is use
ar'directly or indirectly, in the manufacture of white
ead, and orange mineral and, to a large extent, in the
asic lead sulphate. Zinc oxide is the ouly pigment
fiis used in cousiderable amounts. Ore is used in the
he oxide, leaded zincloxide, litho one, zinc sulphate, |
hate. Considerable secondary ﬁaad 18 used in the I
lead sulphate, and a substantial proportion of the
87hnd zinc chloride made in the United States is
a.ry material.

i
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Lead content of lead and zinc pigments produced by domestic manufacturers, 198

and 1930, by sources,-in shorl lons o
s 1020 1930 .
Lead in pigments pro- Load In pigments pro- ]
duced from~— duced from— Total
Pigment Total Tt
1 llcnd lnl Bocond pig:
Becond- pigmonta| |y . | mesti
Dames- - OMES-| pig Jead [ary ma- b
tic ore | F'8 Jead “gr',:? tic ore tortal &
b
120, 040 120, 640 87,320 87,
gehdl 'izslgad 39,376 39,376 30,403 |- 39,:1
Litherge._....- 82,670 82,070 07,810 |. o7,
Orange mineral -
Breulcglead sulphate 5,804 1, ZGD 4, 028' I;;X
Leaded zloc oxlde.-coaeconnnaeaoief 8,078 | 828 smeeeee 8
Zi0C 0X1d8uueveencececcccvacvanvans) 188 |oiofooooooof 138 40 ).
. 248,657 | 2,427 | 200,513 | 6,680 | 190, 182 689 197,‘
.

i 1 ] : turers, 19.
tent of zinc pigments and salls produced by domestic manufac , 164
Zinc con / b gand 1930, by sources, in short lons .

1220 1030 ‘}_
if
Zinc in pigments and salts Zinc lur E&Eﬁ;;}qoﬁi salts To
Pigment or salt produced from— ’l‘;\tal lﬂnc P ug@
o plg-
ments _| men
Domestlc| Slab f:;f"x:‘:: and salts | Domestlc| 8lab Ef;";‘g_ :a)id
ore zinc terial ore 2inc terlal
72 | 136,036 71,324 | 27,085 140 98.4
3,087 14, 204 11,428 ... 100) 11,
12,874 | 141,603 | 120,640 {--....- 14,070 {1 38,
9,871 9,876 f.eeenna.-- 13 6, 532 8
804 1,851 1,203 |eeeeene- 784 2,
1138, 104 | 30,020 | 726,705 | ? 204,519 | 104,561 | 27,000 22,304 | 153,

I Includos zinc content of s small quantity of zine sulphide produced. b
t Rovisod figures.

PREPARATION AND USES
WHITE LEAD

White lead is the basic carbonate of lead and is the oldest &
most important of the white pigments used in oil paint. The p
erties of white lead that contribute to its usefulness in paint arex
very great hiding power and the facility with which white-lead pa
can be worked with & brush. Owing to its relatively high first
and the fact that white-lend paints are blackened by compounds cf
taining sulphur, the use of less-expensive zinc oxide and lithoponej
paint pigments has increased during recent years and has serioy
retarded expansion of the white-lead industry. i the T 5

The largest, part of the white lead manufactured in the
States is produced, by the ‘‘stack” or old Dut,ch“process, }yhe
perforated digks of high-grade metallic lead, called buckles, ”’ alz
6 inches in diameter, are placed in small clay pots, each of whichj
a well in the bottom containing dilute acetic acid. Theso pots
arranged in tiers within a large room. Ea.ch tier is covered

{

LEAD AND ZINO PIGMENTS AND SBALTS

erds and a layer of spent tanbark. The lead is co
asic carbonate by the action of acetic acid vapor and C
ind the heat necessary to vaporize the acetic acid
y the fermentation of the tanbark. The process req
pur months for‘completion. The corroded lead buckls

frushed, screened, and ground in water, and the pulp |

0-form dry white lead or ground with oil without d
10 '0il pigment. :
*Some whito load is also made by the Carter process ai
ytic process. In the former, metallic lead is finely di
fsteam and is then treated with dilute acetic acid and
1*slowly rotating wooden cylinders. The process is
out 12 days. fn the electrolytic process a lead ‘anoc
athode are used, each of which has an independent ¢
ation of electrolyte kept separate by a porous diaj
'ect.rgllyt,es are solutions of sodium acetate containing s
te. The anolyte contains the exact amount of carbon
 precipitate the basic lead carbonate, whereas the c
lins & relatively large amount of carbonate. During e
ad dissolves at the anode surface and is immediately p
6 basic carbonate in suspension in the anolyte. At |
0, is generated at the cathode, passes through the di
places the CO; precipitated with the lead, thus me
jolyte at a constant concentration. Thé*catholyte p
arbon. dioxide absorption tower whers it is restored
ngth. The basic lead carbonate is filtered fron
shed, dried, pulverized, and barreled.
The principal use of white lead is in the manufacture
8 only important white pigment that is used unmix:
ents in oil paints; it is also used in varying propor
xed pigments. White lead is furnished fo the paint
yment, as “‘paste in oil’’ containing about 8 per cent
y'semipaste in oil” containing 12 to 15 per cent linsee
ree-fourths of the white lead produced in the Uni
pund in oil. Dry white lead is also used as a constituer
d'in the finer grades of pottery, and some is used
ture of rubber. ’
Che following table shows the sales of white lead (dry
ous industries in 1929 and 1930, as reported to t
oS by the producers. .

';’étribuu‘on of white lead (dry and in oil) sales, 1929 and 1930,
10w -

i,

1920
Industry

Short toas | Fercent | o

of total

1386, 520 92.8
4, 246 2.9
6, 269 4.3

147,031 100.0

"':Unit.ed States exports about 6,000 tons of white I
,of which is manufactured in bond from foreign lea.

=
b



i

120 MINERAL RESOURCES, 1930—PART I

> BASIC LEAD SULPHATE .

Basic lead sulphate is also kn;)wn as sublimed lead and is marke
in two forms, “white” and “blue.” U
The white variety is usually made by vaporizing.powdered galena

s high tempgrature in the presence of air, which oxidizes 1t to th

basic sulphate. The resultant fume is collected in bags, and owing;
the zinc content of the ore used it usually contains about 5 per cent
zine oxide. This product is usually not as white as basic carbong
white lead, but has a more stable color in the presence of sulph
gases. Sublimed white lead is also made directly from pig lead. T
molten metal is blown through an atomizing nozzle into & hea!
furnace, and at the same time free oxygen and sulphur dioxide are i
troduced.s The lead is vaporized, oxidized, and converted into b
lead sulphate or lead sulphate in quantity proportionate to the oxyg
. and sulphur dioxide introduced into the furnace. The resultant fun
is collected in settling chambers. It is claimed that this productis t
whitest of the lead pigments. Sublimed white lead is used chiefly;
- the menufacture of prepared paints and mixed pigments. It is al
used in the manufacture of storage-battery plates and rubber. ¥
The blue variety is generally a by-product of the smelting of

lead and‘is collected from the fumes leaving the smelting furnaca

Its color is due to small amounts of carbon and lead sulphide. Pais
made from blue lead are especially useful as protective coatings
m%tballic surfaces. Some blue lead is also used in the manufactur
rubber. :

The following table shows the sales of basic lead sulphate to varig
industries in 1929 and 1930, as reported to the Bureau of Minesih
the producers.

g

Distribution of basic lead sulphate sales, 1929 and 1980, by indusiries

1929 i 1930 :

lodustry B
Short tons ]:)?r"g:ﬁt Short tons 1;?'
13,436 70.9 9,573 H 4
2,327 13.8 1,104
068 3.9 394 Y
307 2.4 4561 I
16,814 100.0 1,527 | i

LITHARGE

Litharge is the monoxide of lead and when pure contains roug
93 per cent of lead and 7 per cent of oxygen. Commercial lith
usually contains somered lead (Pb;O,). Litharge is made by oxidiz
pig lead with air at moderate temperatures in reverberatory or
furnaces. Powdered litharge is usually produced in the reverbera
furnace, whereas flake litharge is produced in the cupel furns
Flake litharge.is sometimes ground into powdered litharge. b

The texture and color of the litharge, which affect its use in
various industries, are controlled by the temperature of the furn
and the method of cooling. “

The chief use of litharge is in the manufacture of storage-bat;
plates. The negative plates are usually made of straight litht
whereas the positive pﬁates are a mixture of red lead and lith
The next largest use of litharge is in_the oil-refining industry, w
it is used to remove objectionable sulphur compounds from gaso

LEAD AND ZINC PIGMENTS AND 8/

dore than 12,000 tons of litharge was so used in
A .th& regeneration of the litharge used in oil refi
ntly. .
;dt arge acts as a toughener and cure accelerat
e of mechanical rubber goods and rubber clothi
w.the manufacture of lead chromate color pig
ttery, enamel ware, and glass, and as a drier in
sh and Jinoleum.
'he following table shows the sales of litharge t.
929 and 1930, as reported to the Bureau of Min

Distribution of litharge sales, 1929 and 1930, by

1029

Industry
8hort tons

Iage batteries.

37,160

4Pf this quantity about 6,000 tons wag reported sold for use as inseoticlde

Bot separately reported.
;. RED LEAD

Red lead js the tetroxide of lead (Ph;O,) and .
wdered litharge at a moderate temperature in
Ire red lead contains about 91 per cent of lead.
tain from 70 to 98 per cent of red lead, the reme
aarge which is unchanged in the process of r
jncipal use of red lead is in the manufacture o
ere, mixed with litharge, it usually forms the ps
tery. It is an important pigment in paints us
fing on metal surfaces and accounts for the fa
1on practically all steel construction. A rece
‘gﬁﬁr_ound ipe lines is the use of a baked red lead
aaltic or bituminous protective coatings. Rex
ortant of the lead compounds used in the prod
dcal glass. It is also used in potter’s glaze and i
bidrier in the manufacture of varnish.
‘he following table shows the sales of red lead tc
29, and 1930, as reported to the Bureau of Mine:

12 Distribution of red lead sales, 1929 and 1930, by

S ‘ 1020

g ! Industry T
H er
’.'.)., Short tons of t
AREDR
En'u:terles 25, 889
11, 685
003
4,574
43,021 1

lcal and Metallurgical Englneering, R
o e ps, Engin g, Regenerating Litharge for 8odiuw
I -

i\
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. ORANGE MINERAL g
Orange Mineral is a form of red lead; it has the same chemical cof
osition but differs in physical properties and has a lower spocific grg
1ty and lighter color. = It is usually made by roastirg white lead b,
Erocess that requires great care and skill. Consequently, the pric
igher than that for any of tho other lead pigments. Orange miner
is used chiefly in the manufacture of an artificial vermilion color pj
ment knoWn ¥s eosin lake; it is also used in the production of print;
inks and enamels. 2
The following table shows the sales of orange mineral to varié
industries in 1929 and 1930, as reported to the Burcau of Mines by ¢
producers.

" Distribution of orange mineral sales, 1929 and 1950, by industries

R 1929 1930 ]

Industry 5

Short tons I;??g::lt Short tons iﬁo
Color PIGIDODLE. ... .o eeneeniece e cemeeecneac e e nes 487 71.8 188
Ink manufacture.. - 1581 22.3 88
OVNOF oo oo oaemae ieno Ll IIIIIIIIIIITIITIN 0] - b9 80

’ 078 | 100.0 356 10

!
X

ZINC OXIDE \

Zine oxide, the monoxide of zine, is made in the United States b
two processes—the French and the American. In the former, me;’
lic zinc is heated in a current of air and the resultant oxide fume
collected in long chambers. The product is graded according to'i
fineness and is labeled ‘“white seal,” ‘“‘grcen seal,” or “red sealf
The white-seal variety is the finest and whitest grade. Its speci
gravity is much lower than those of the coarser grades. It is us
chiefly in high-grade enamel paints. Green seal and red seal are
intermediate and heavy grades, respectively. ki

American process zinc oxide is made by heating a mixture of zin
ore and anthracite to produce a motallic zine vepor, which in t,urn":
treated with air to form the oxide. The oxide fume is collected;
bag houses. As lead is usually present in the ore the resultant oxj
contains some lead compounds. It is usually not quite as white"t
French oxide but in other respects is very similar. The Americ}‘
process for making zinc oxide predominates in the United States.

Zinc oxide has been used as a paint pigment to a moderate extgy
for several centuries, but the increase in production in the Uni
States during the twontieth century has been due mainly to'
growth of the rubber industry. No recent data on the consumpti
of zinc oxide by industries are available, but in 1926 it was estimaty
that the rubber industry consumed more than half of the zinc oxi
produced in the United States. Zinc oxide increases the te
strength of rubber and its resistance to abrasion and tear. It i
proves the aging qualities by counteracting the tendency of ruh

goods to deteriorate under action of light and heat. All of
* '

_ LEAD AND ZINC PIGMENTS AND BA
‘operties are essential in making automobile tires
Fies, which represent about 75 per cent of the enti
inc oxide is seldom used alone as a paint pign
idrd, smooth surface which on aging tends to
Wving ah unsatisfactory surface for repainting
le color and costs less than white lead, has ex
t* covering properties, and is durable. These
ake zinc oxide a useful constituent of mixed p
ds a large usage. It is generally mixed wit!
, and inert pigments. ’
inc oxide is also used in the manufacture of oil
ttery glazes and glass, celluloid, druggists’ supp
d'leather finishes and for many other purposes.
he use of zinc oxide as a lubricant was repo
xture of zinc oxide and oil in equal parts is saic
n*of bearings and to improve the gearing sur
reon a thin film of zinc. ' '
Exports of zinc oxide in 1930 amounted to 9 pe
yduction. '
’K LEADED ZINC OXIDE
i
paded zinc oxide is made by-a method simila
tpss of making zinc oxide. Thg ore used conta
ortions, and the finished praodilct may contai
t* of basic lead sulphate. The properties of
pilar to those of zinc oxide and basic lead sul]
ing power but is not so white as American ]
ided zinc qxide is used chiefly in the manufactu
' lithopone it is said to produce a good exteri

LITHOPONE

hi
Lithopone is the newest of the important white
troduction into the United States dates back t
eteenth century. It contains about 70 per cent
fabout 30 per cent of zinc sulphide. The latt
nt, is responsible for the useful pigment qual
jeiprocess of manufacture consists In mixini ]
olutions of barium sulphide and zinc sulpha
ipitate is heated to a red heat and plunge(f)
oh!it is ground, dried, and powdered.
‘he use of high-strength lithopone, containing
finc sulphide, has been increasing in recent ye
e:made directly or by mixing zinc sulphide w
@t The increase in imports of zinc sulphide
tons in 1926 to more than 315 tons in 1929
- increased manufacture of high-strength litl
iis said to possess very high hiding powae
ies which make it particularly suitable for
f: goods.

.!:_Ddhdmi.fd.i&Nw.nlm.p.Lm
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The use of lithopone in the United States has increased rapidly encountered. The)chemical is insoluble in wate
and has spread to many industries. Its chief use is in paint manyj o the disagreeable properties.of creosote, such as
fatture, in which it is favored on account of its low cost and many ,.and unpaintability, '
good qualities. Formerly the use of lithopone was corifined to interi

alnt, as the pigment would discoler in sunlight. In recent yea

owever, the refining process has heen changed, and it is claimed t
lithopone with a stable color suitable for exterior paints is now bei
pro&iuced. It is generally mixed with other pigments, notably z
oxida.

A large quantity of lithopone is used in the manufacture of oilclot]

and linoleum, artificial leather finishes, window shades, and pr'mtej
A

PRODUCERS AND PLANTS

he following companies reported having sold or
> pigments and zinc salts of their own production
hite lead:

Anaconda Lead Products. Co. (electrolytic

PrOCEES) — oo East Chi
Carter White Lead Co....____________..___ Waésst (I)":lll‘i1

inks. 0 Eagle-Picher Lead Co.

Imports of lithopone into the United States in 1930 amounted,jig Boremon e oL INITTIIITITIII Gttt
7,018 short tons, or the equivalent of 4 per cent of the domesty} I‘j%,‘l,ston Lead Co_ ... ______________. Scranton,
sales. Exports amounted to 3,665 tons. . (b Fuller & o - oo South San
. The following table shows the sales of lithopone to various industr S Notional Lead Co... .. ... T - 52}‘;“?’}‘.
in 1929 and 1930, as reported to the Bureau of Mines by the produce DIITIIIIIIIIIIIIIIIINN S Lo,

. ] ' o DO e Perth Amt
Distribution af lithopone sales, 1929 and 1930, by indusiries et mcem— Brooklyn,
B Do .. Port Riohr
1020 PN Do oo : --=---___ Cincinnati
ldustey T 1 0 1one) ead Lo, of balifornia ... PN Melroge, C
8hort tons iﬂg:ﬁt Short tons nsylvania. ... g}e;:v Kenﬂ
—oeel L LLITTITTESIIIITIN Philadelph
e BT I 1 B ot iy i Tad y
7176 3.8 5, 007 Eagle-Piocher Lead Co__ _____________.__.__. Joplin, Mo
10,829 5.2 8,338 E&gle-chher Mining & Smelting Co..._..__. Galena, Ke
206, 315 1oo.o| 104, 008 $. Louis Smelting & Refining Works of Na-
“tional Lead Co._..._.___._______________. Collinaville
lead, orange mineral, i
ZINC SBALTS : : glsPicher Lead Co East St. Lc
. . . R -- Jopli

Zinc sulphate, sometimes known as white vitriol, is usually mad - 1\?&::}1{1:41%
treating secondary zinc material with dilute sulphuric acid, w -- Cincinnati,
upon evaporation yields the white crystalline salt. One of the - Charleston

_______ Franklin,

cipal uses of zinc sulphate is as a depressing reagent in the flotationft X Her & C South S
. . . N Rt R Rl T an
lead-zinc ores. It has recently been used as a weed killer in the : e East Chica
nurseries of the United States Forestry Service. It is also use Morris P. Kirk & Son._ ... J__ZZZ1770C Los Angele
the solutions of electro-galvanizing cells, to some extent in calico prit ) K P Philadelphi
ing and in dyeing, as a drier for linseed oil, as a disinfectant ' of Gal formin ~"7777TTmms ﬁi’l’:(’:gn%
astringent, and as a sizing on cement prior to painting. In additi ational Lead Co. 22221777 Cnhicago, Il}
to these uses, several thousand tons is used yearly in the manufactil S St. Louis, }
of lithopone; as this sulphate represents an intermediate producti A e Y T seeoe- Brooklyn, ]
is not separately recorded by the Bureau of Mines. A 0. of Pennsylvania. ... New Kensl
Zino chloride may be prepared by treating zinc directly with chlf §¢oxide and leaded zinc oxide: 10489,
rine or with hydrochloric acid, the latter being more generally used erican Zinc Co. of Ilinois..________.____ Hillsboro, I
Practically all zinc chloride produced in the United States is mag merlcan Zing Oxide Co...._.. Columbus,
. f s agle-Picher Lead Co..__. . Hillsboro, I
from scrap metal or'secondary materials, such as drosses, ashes, ski pire Zinc Co__._... Canon Oft
mings, and galvanizer’s scrap. Owing to its hygroscopic propertig rasselli Chemical Co________ .. o E:stgr(l)hi::ay@
it is usually marketed in solution, although the fused salt may#f pternational Lead Refining Co. (French
obtained in air-tight containers. Zinc chloride is used chiefly Do T T e ‘Do.
reservative of timber. It is also used as a germicide and . BMineral Point Zine Co. . 7TTTTTmoTIoms ﬁﬁ;‘;’,’;loli“ﬁ
ectant, in the refining of petroleum, in the textile industry, initl w Jersey Zinc Co. (of Pennaylvania) . - - ... Palmerton,
manufacture of hard fiber, for medical purposes, and in dentistry§ D ) R Freemansbu
A new wood preservative, zinc meta-arsenite, Zn (AsQ,); I R e T Goffeyville,

recently been developed and according to reports is being usedENENNNE: 0 0 77" T ‘Heroulaneu:

increasing amounts, particularly where large quantities of mois

S e e
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Lithopone:™ . mport dulies on lead and zinc pigments and salts under the
hemical & Pigment Co. (Ine.) .. ......_... Qakland, Calif. i
DO. e e mmmm Collinsville, Il
5 2 Y St. Helena, Md. Item
gagle-Picg%r Load (éo ...................... Argo, 111 N J
rasselli Chemical Co...__ e m———— Grasseili, N. J. p .
DOt e Newark, N. J. "““{R‘,}‘;‘;g‘_‘f;; ___________________________ e 2%
D%_ _________________________________ Philadelphia, Pa. 3 Orange mineral . 3¢
Krebg Pigment & Chemical Co.._.__..___._. Newport, Del. 3 Red Jead - 2%
A . P . 7:Vs P . e mmmmma e maean—m——e——. 245
Mineral Point Zinc Co______.__._._.___.___ Depue, Tl : All plgments contalning lead, dry or in pulp, or ground in or
New Jersey Zinc Co. (of Pennsylvania)_...___ Palmerton, Pa. mixed with oll or water, not specially provided for. _........ 30
- Sherwin-Williams Co_...__ .o oo oanen. Chicago, Ill. Lead chemlcals: - .
_ United Color & Pigment Co_...._..___... Newark, N. J Acetate, brown, gray, or yellow ...
Zinc salts: Nitrate, arsenate, and resinate... ...
American Bmelting & Refining Co.__.._.__... Selby, Calif. Zincihotber Jead compounds, 0. 8. P froveeovesim i enees
D Durango, Colo. Z n% o:lde'and leaded zinc o}ide contalning not more than 26
8maha, Nebr. N.J pe{)cent otbead-—- 54
0 erth Amboy, N. J. BY POWAOr e nene e em e am e et
Arkansas Preservative Co North Little Rock, Ark Lithopong. a5 othet comblnetions of mixtizes ofsinssalphids|
8}131‘138 %(;loper &i 80-_ - ggwark, II\T J. angeg:rtlr:xm gglphng: cgu{tninlng ll)ghmalght—- 4
eneral Chemical Co. .. icago, Ill. 80 d0 per cent of zinc su. L
Grasselli Chemical Co.____- East Chicago, Ind. Zine chemboy,2ent of more of zine ulphlde.......... ik
DO o el LTI Cleveland, Ohio. ZI0G chlorido.....crveoecereeeeeeae ;‘;f
[ H nc aul 1. .
s T —— Gisvaari, oL Bms alpilae. 111111 s
Charles Lentfig & Co. (Inc.) . _.__. - Philadelphia, Pa.
Merrimac Chemical Co..._._.._... ! _______ Everett, Mass.

IMPORTS AND EXPORTS
4 LE& PIGMENTS

£

imports of lead pigments into the United Stat
important. KExports of white lead pigments incre
930 dnd amounted to 6 pec cent of the total :
te lead; exports to the United Kingdom increasec
unted to 73 per cent of the total. Combined ex
harge, and orange mineral increased 43 per ce
unted to 4 per cent of the total sales by domesti
orts of theso three pigments to Canada, Netherl
the United Kingdom amounted to 39, 22, and 1
, respectively; exports to Netherland West

@rly 700 tons, or 325 per cent; those to the Unit
nada increased 162 and 4 per cent, respectively..

Ozark Smelting & Mining Co_ ... _....____. Coffeyville, Kans. :

During 1930 the St. Joseph Lead Co., at Rochester, Pa., completg
a new zinc oxide plant in which zinc sulphide concentrates are’coj
verted into the oxide by a new electrothermic process. The plant hf
a capacity of 120 tons of concentrates daily, and the first furnace Wj
put into operation early in 1931. The by-product, sulphur dioxgs
gas, is converted into sulphuric acid by the contact process.
oxide was produced during 1930 at the experimentulp plant of
company at Herculaneum, Mo.; this plant was closed toward the
of the year, ) ' i

Morris P. Kirk & Son (Inc.), control of which was acquired by
National Lead Co., began producing lead oxides in 1930 at
Angeles, Calif. The lead oxide plant and assets (at Charleston
Va.) of the Evans-Wallower Lead Co. of St. Louis, Mo., were
purchased by the National Lead Co. during 1930.

The lead smelter and sublimed lead plant of the Eagle-Picher
Co. at Galena, Kans., were acquired in 1930 by the newly cre
subsidiary, the Eagle-Picher Mining & Smelting Co.

.,.carbonate white lead, red lead, lithm;fe and orange m
consumplion in.the Unite étates, 1921-193

Basic carbonate

TARIFF white lead Red lead Litharge

The tariff act of 1930 became effective June 18, 1930. The.
changes in the schedules on lead and zinc pigments and salts we

Pounds | Value | Pounds | Value | Pouands | Va

increase from 1} cents to 3 cents per pound on zinc sulphide, andiiiuEe: =~ 124,176 | 12,608 | 12,236 s680 100

increase from 1% cents per pound to 1¥% cents per pound plus 15§ --| 222,466 | 21,338] 1,405 941 1,770
n At/ . .| 336,802 31,386 3, 600 220 | 32,525 1

cent ad valorem on lithopone containing by weight 30 per cenf uL1ss | 13478 | 181 165 | ‘1,838

213,028 21, 538 3,482 268 2,417

more of zinc sulphide. The rates on lead and zinc pigments and

. . . . 207, 567 31, 680 9, 591 817 122
provided in the 1930 act are shown in the following statement. :

..| 330,421 28, 801 51, 688 4,403 1,182
-.[ 166,236 15, 889 24,878 1,810 2,100

106, 478 19, 088 10, 107 745 3,763
- 147,132 13, 406 19,118 -1,334 968
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. While lead and red lead exported from the United Slates, 1921-1930

White lead ! Rod Jead 1 190

tic production. Imports of zinc sulphide, which i
1926 to 1929, declined 75 per cent in 1930.
ents imported in 1930 came from KEurope.

LEAD AND.ZINC PIGMENTS AND SALT

N
B

Year per cent, I'rance 20 per cent, and the United King
.. Bhort tons | Value | Bhort tons e zing'oxide; the Netherlands supplied 86 per c
er.cent of the lithopone; and Germany supplied 9
5oLl 893,130 | s ig.sulphide. The United Kingdom and Canada to
'8 in 836, 261 : 1}3:0 t; respectively, of the zinc oxide exported in 19
oo 1,207, 168 ] .88 per cent of the lithopone exported.
oo e o ‘
16,476 952,318 32,084 oxide, lithopone, zinc sulphide (white), zinc chloride, an
1 8,008 921, 609 12,890 ported for consumplion in the United Stales, 1921
16, 546 923, 281 14,128 .
M - : o
1 Rxports of white lead and basic Jond sulphate or sublimed lead not clossifiod scparately after-1923; Zinc oxide
Bgurea for 1023-1830 raay Include an unknown qunntity of basic lead sulphato or sublimed load. *
1 Exports of red lead and litharge not classifiod separately for 1023-1924 and 1927-1930; the fig X
those f“" may inolude an unknown quantity of litharge; the figuroes for 1928-1930 {nclude also an unkn Year _ Dry Inoll
qusntity of orange mineral. Figures for other years are for red Joad only. -
White lead ! exported from the United States, 1929 and 1930, by destinationd Btg‘;‘;‘ Value Stgz:‘ val
' . * 1029 1930 18 L 1,280 | $145,071 57| $17,
. . 2,712 | 361, 690 42 8,
Destination ' 1,036 | 160,415 89 21,
Short tons | Value | 8hort tons {';92 332' 2,923 {;142 g?-
| 1127 | 108807 % 23.'
.. 1,399 | 220,427 7 18,
North America: 12l s1e807 o 1,348 | 208, 657 107 | 25,
88 10, 207 P 07 1,267 | 203,080 110 27,
127 28 778 08 1,056 | 148,801 9| 18
568 117, 561 101
65 13, 588
. Zinc sulphido ¢ Zino chloride
940 180,039 388
South Amerl Year
oul merica;
Argentina 00| 65413 434 Pounds'| Value | Bhort | vy,
12 2,231 a3
R 4,338 4?’ ) = "
32 5, ) 5
d g B - = = = = oo e e vmee e 93, 537 $8,330 2,199 | $213,
{2 » 33 H : X 27, 16 8,453 1,374 | 87,
; ' sl bl ol &
) )7 |
496 83,800 575 14,604 | 5,589 460 | 50
: 139,993 | 25084 Dol 0
s g l‘
adz| aee .70 338,030 | dr.z30 g3 4
1 + 056 88 630,565 | 84,200 638 | 50,
d 159,633 | 23,562 351 28,
3,937 553, 998 5,075
asla: ulphlde {s stated in pounds rather than tons because of its high value a
Phillpplne Islands 2| a2 a0 | . -
Other._ 268 37,948 104 Zinc ozide and lithopone exported from the United States
494 85, 860 484 : :
ABEICB ot aean e 5 744 8
Oceanla, including Australia. ... .. .. ..o iieaunn 36 7,108 18 Zino oxide
5,008 921, 509 6, 546 Yoar
PSR L& _ 8hort tons Value
1 Exports of white lead and baslo lead sulphats or sublimed lond not classifiod soparately after 1924
fgures may lnolude an unknown quantity of basiv lend sulphate or subliined lond. 9 2,511 $426, 263
3,977 593, 128

ZINC PIGMENTS AND BALTS -

Imports of lithopone, the principal zinc pigment imported i
the United States, decreased 17 per cent in 1930 and were equival
to 4 per cent of the domestic snles. Imports of zinc oxide de

5,024 743, 577
927 5,
10,856 | 1, 503, 861
14,661 | 1,017, 420
14,494 | 1,821,786
14,709 | 1,849,880
17,638 | 2]30!,643

18 per cent and were equivalent to less than 1 per cent of the}
. od separately prlor to 1922,




130 ..

» .

"Zinc ozide ezported from the United States, 1920 and 1930, by destinations
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LEAD AND ZINC PIGMENTS AND SAIY
£

@ Quotations on each of the lead pigments declinec

bound during 1930 as a result of the decrease in th
tNew York) from 6.26 cents at the beginning of the

fithe end; the trend of prices was downward thry
April producers of lead pigments increased the

vide a larger margin of profit to dealers and pr
ntive to dealers to pusﬁ the sale of lead pign
Rhite lead.

Quotations in 1930 on the various grades of
tained at the level of the three preceding ye

of zinc (St. Louis) declined from 5.45 cents a

to 4,12} cents at the end. The average price
ysreceived by producers reportinﬁ to the Bureau o
$128 in 1929 to $125 in 1930, due probably to a

uction of the cheaper grades of zinc oxide in 1

n:for ordinary lithopone was maintained at 5%
11 months of the year, but in December, it drc
gllowing a cut in the price of titanium pigment.
Brlithopone per ton, received by domestic prod

as compared with $96 in 1929. This increa

@it decroase in quotations, may have been due to
of the higher priced high-strength lithopone,

81732—33——17 :

: 1020
Destination .
. 8hort tons Value Vi
North America:
Canad 7,702 $1,002, 618
1z 17, 508
73 13,448
87 18, 480
18 4,483
7,997 1,113, 543
South Amerlca:
tina. 24 4,799
Broen [ 1,129
40 8,031
60 14, 859
452 50, 836
69 11, 361
6,360 702, 010
1, 144 128, 904
8,025 960,171
88 12, 204
819 110, 416
807 122,879
3 694
037 99, 797
17,638 2,301, 643 1,

PRICES AND VALUE

The total value and the average price received by producers f
sales of lead and zinc pigments and salts are given on preceding
of this chapter. The range of market quotations as reported b,
Oil, Paint and Drug Reporter is shown in the following table. -

Range of quotations on lead pigments and zinc pigments and salls at New Yol

1928-1930, in cents per pound

Product

1928

Basio lead sulphate, or sublimed tead, dry, essks .. ... .. ...
White lead, or basic lead carbonate:
Dry, e88K8_ . et
In o[l, carload Jots. ... .. L. ...
Litharge, American, commerclal, powdered, casks.
Red lead, dry, caskS. . .oooovooovon oo
Orange mineral, American, casks..__.
Lead acetate, brown, broken, berrels
Lead arsenate, powdered, drums....
Zino oxlde:
American process, lead-free, bags, cor lots.................
Amerlcan process, leaded, barrels, car lots.
French process, red seal, bags, car lots. ...
French process, green seal, bags, ¢ar lots. ..
Freunch process, white seal, barrels, car lots
Lithopone, American, bags, car lots___
Zinc chlortde:
Solutlon,! drums.

Fuse
Zino sulphate, bar

1 At works,
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Sears, Geores W. Progress in production and use of tantalum. Am. Meta}
Market, vol. 37, Feb. 21, 1930, p. 5. Metals and Alloys, vol. 1, Apri
1930, p. 471. ' .

Tlntulurh is rocolvlnr inorensing attention ns an neld-realslant motal, ‘Cantaham oros and nrod
tlon and some alloys ore briofly discussed, Tha axtraction and motallurgy of tantalum and of ¢columb,
are touched upon.
Swobobpa, K., Anp Horny, R. Determination of tantalum, tungsten, vanadium}

and molybdenum in high-speed steel. Ztschr. anal. Chem., vol. 80, 183

pp. 271-288. Chem. Abs., vol. 24, Aug. 20, 1930, p. 3966. B
Wavranp, E. G., anp SeeNceRr, L. J. Bismuto-tantalite, a new mineral, fr

Uganda. Mineralog. Mag., vol. 22, 1929, pp. 186-192. Chem. Abs.,

24, 1930, p. 1321. }

The mineral i3 found at Gamba Hiil, Busiro County, in pegatite, It contains about 50 per

Bls0y and 47 per cent T8 03+CbsOs. The indlcated formauls Is BI;0,.(Ta,Cb)sGs.  Crystallogrs| d
dets and a complets chemical analysis are given.

ments have been developed to accompany titanium
n purposes, and practically all lithopone makers
offer special mixtures of lithopone and titanium d;
J)igment,g also find growing use in the manufactur:
ated textiles, rubber, wall papers, printing inks, glass

[The use of titanium in pigments is by far the leading
but there is also a substantial demand for titanium a
930 it was found that the addition of titanium in ¢
Wbinations may permit the production of a steel tha
filargranular corrosion even when high-carbon stock n
oy with 0.15 per cent carbon and 0.75 titanium
Hettarbon content) showed the same resistance to
RMMosion as a material of 0.09 to 0.06 per cent carbon.
Lhi titanium in glass formulas progressed during the ye
small use of the bichloride and sulphate In the
tetrachloride may also be employed for smoke scre
Navy air corps maneuvers and possibly for
ic titanium is so difficult to produce that little pro
o in introducing commercial uses for the metal, but i
e been in progress in the National Physical Laborato
Bifetermine the effects of titanium, added as titaniumn
Mikyarious metals. This volatile compound is easily |
tshould impart valuable qualities to any of the comm
in industry could be established without apparen
pew domestic source of titanium was being develop
ir:: At Piney River, the dividing line between Nelson
pnties in Virginia, the Southern Mineral Products C
y owned subsidiary of the Vanadium Corporatior
tructed a group of chemical and mechanical concen
ings for the production of titanium and phosph:
company owns mineral rights underlying some 3,50
ite belt. This belt which, according to Watson'
nd 2% miles wide, includes the property of the Am
t Roseland, Va. The mine product is separated w
tic machines yielding as principal materials ilme
8; and apatite concentrates. 'The former of these
ed further to recover titanium dioxide, and the af
glied into phosphoric acid and phosphates. Opera
MRN), said to have cost between $1,250,000 and $1,500,
: .’r)y in the Manufacturers Record: '
% * To the right of the mill building are steel silos on rein
ions, with a capacity of 600 tons of ilmenite. From th
teé is conveved by a pneumatic handling system to the iln
'4nd from an interior mill storage, apatite is transported by
tic system to the phosphate plant.
b lmenite and apalite concentrates are chemically treated ir
pr. the production of titanium dioxide and phosphoric acid,
,“"and technically pure products are either sold as such «
Kdary plant units into titanium salts and phosphates.

N

PATENTS

Barkn, C. W, (ro Fanstepr Probucts Co. (INc.)). Removal of carbon l
* purities from tantalum. U. 8. Patent 1,754,453, Apr. 15, 1930. Cheng
and Ind., vol. 49, Oct. 3, 1930, p. 915. L

Powdered tantalum contalnlng small amounts of geaphite Is gurlﬂed by heating It, ln vacuo, with
magnesia at a temperature at which the carbon will be oxidized and the resulting magnesium volatilized!

CanapIaAN WesTIiNgHOUSB Co., Ltp. Production of tantalum by electroly
fused compounds. Canadian Patent 300,963, June 10, 1930.

" The electrolytic bath Is made up of a mixture of fluorides, including an alkali Cuoridoand a do
Quoride of an alkail metal and a refractory rare metal, *

FansTeEEL Propucts Co. (INc.) Method of removing carbon impurities froff
tantalum. Canadian Patent 299,739, Aug. 19, 1927. -t
———————, Process for eliminating carbon from difficultly fusible rare met
particularly tantalum. French Patent 693,417, Apr. 5, 1930. :
Ramaas, J. H. (To WesTiINGHOUSE Lamp Co.). Tungsten-tantalumalloy. U
Patent 1,741,953, Dec. 31, 1929,

TITANIUM
GENERAL CONDITIONS

Countercurrent to the general business depression that engulfe(
other industries the titanium industry made marked progress in 193§
Not until 1920 were titanium dioxide pigments marketed on a co
mercial scale; by 1929 the domestic consumption was in the neighb
hood of 6,000,000 pounds. In 1930, despite a substantial reductj
in the aggregate consumption of other pigment materials, the use,
titanium pigments seems to have been well maintained. Only o
price reduction was made during 1930 as compared with two redyd
tions in 1929. The change was made in December and amountg
to. three-fourths cent a pound for barium and calcium base titaniyjf
pigments. These progressive reductions are interpreted as a reflectioy
of continued economies in manufacture that have resulted from::thi
rapidly increasing scale of production, rather than as an indicationf]
an urgent necessity to work off stocks. It is, furthermore, significa
that the aunouncement of this reduction was promptly followed b;
15 per cent reduction in the price of lithopone. .

Among many diversified applications probably the chief factorj
the growing popularity of titanium pignients is their employmentfs
brush and spray I&cqgers; in bakelite nnd: similar S.ynt'het’m PhQ ’ ; ":in Robert T., Use of Lacquers Has Glven a Reblirth to Lithopone and
and cresol condensation products; and in celluloid or pyros nd fn%.f (Londo), vol. 49, No. 8, Feb. 7, 1030, p. 1T
plastics. Titanium dioxide is whiter than most of the other pigma)f L Goology of the Tiianiu and A patite Dapoalts in Vissiaia: Vireini
and has a remarkably high covering power. Being virtually ing

pp. 1001588
it does not react with the solvents ordinarily used. New colorf

turers Record, New Chemioal Industry for the South: Apr. 9, 1931, pp.
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i
The principal reagent used for both primary processes is sulphuric acid, 8§
because of the large quantities required, the plant units at Piney River inclug§
contact sulphuric acid plant of the latest type, using a vanadium mass as'}
catalyst. The sole raw matorinl for this process of sulphuric acid manufactil
is sulphur, brought from Texas to Norfolk or Newport Ncwa by steame
thence by a comparatively short rail haul to Piney River. |
A considerable amount of the sulphuric acid used in the manufacture of titan]t
dioxide by the Southern Mineral Products Corporation process reappears ati¥
end of the operation as an impure dilute acid. A recovery system has 'bg
devised and a recovery unit installed so that impurities are removed, the d
acid is concentrated, and a strong acid, entirely suitable for re-use is recov
The other reagents used in the processes are employed in small quantitie
essentially, ilmenite, apatite, and sulphur are the basic raw materials, wit|
two most important—ilmenite and apatite—produced by a mine and mill adj
to the chemical plants. !
The chemical processes at Piney River demand large quantities of wate
most of the reactions are carried out in solution stage, and several of the pr
steps demand thorough washings of precipitates so that traces of foreign matef]
can be removed. The Piney River, which flows through the center of the o}
erty, provides an ample water supply. Even in the drought period of 1930}§ : Y > i d
river had a minimum flow several times that required by the plant. Test, I QCCUpled, The output of titanium minerals
ha.g? also proyendt}xe et:gstenct_a of an undergrc_)t\m_d \gat.e;- str(zlxt?,. . Bt so far as data are available to the Bureau o
eam required for the various process units is developed in a compact, o 15 shown i 1 ;
fired boiler plant designed by the Stone and Webster Engineering Corpora$y BHor 'thk:f;l nr“(ll thgifol!o_wmg table, which, howev
and electric power is obtained over g special transmission line from the’ el . production:
lachian Electric Power Company. In addition to the mill and process uni y
plant group includes two warehouse buildings, mechanical, electrical, and'd
enter shops, and a series of sttategically located fire hose houses, which withy
ndependent high pressure stand pipe system, provide adequate fire protgq

Rutile has been mined in the United States principally at Rosel
Va., although minor quantities of rutile as well as ilmenite"!
formerly produced in Florida from the treatment of beach sa
Rutile has been identified at a few other localities in the So¥

Wyper cent sulphuric acid yielded a residue cont
&10);,’ 6.27 per cent iron, and 0.8 per cent carbo:
dry other processes for separating iron fro:
roblem concerns disposal of the iron sulphat
copperas or ferrous sulphate are sold annually
'supplied by existing sources, notably the pi
| works. New outlets for this by-product ar
mists as a result of research into the more e
n water purification and sewage disposal.

DOMESTIC PRODUCTION

Euring 1930 the_ Ameri.can Rutile Co. (a subsid
germit Corporation) shipped ilmenite and rutil
oseland, Va. This plant formerly operate
-but recently the demand has increased so t}

Titanium minerals produced in the United States

Rutlle concentrates

Short tons P%‘;"%‘;&‘e Value | 8hort

310 o8 8

Atlantic States, but the deposits as a rule have not proved extengy 270, - 95 g ‘
A possible new commercial source of rutile was reported to the autht o 05| v §ii 066" :
by E. L. Dinning of the Harford Talc Co. ~ The deposit, whicH o 4 s
agout 1% miles west of Pylesville Post Office, Harford County, M2 76 | 9308 137,700 |
has been exposed across a large open pit, and a drill hole shows &' i K- s " 8

tinuation of the rutile-bearing formation to a depth of at least 8
Laboratory tests indicate that a recovery of about 6 per cent’
gross weight of the material may be made in the form of clea;
centrates by mesns of table concentration followed by mag
separation. The final concentrates should contain 93 to 96 per;
TiO,. Magnetite and amphibole are present in the table con
trates, which therefore contain only about 21 per cent of titaf
oxide. The crude rock assayed about 8.6 per cent TiO..

Both in the United States and Canada the search continu
means of utilizing titaniferous magnetites and low-grade ilm
What may prove another large body of such ores is reported in a/Jd}
addressed to the Bureau of Mines by L. W. Fargo, secretary.ofs
Vermillion Range Land Co., Chicago, Ill. The deposit, whig]
south of Gunflint Lake in Cook County, Minn., is said to yie
containing 1% per cont vanadium as well as 12 per cont ti
A year or two ago a metallization process was worked out .
laboratories of the Canada Department of Mines for low:
ilmenite containing 31.75 per cent TiO; 39 per cent iro
per cent alumina, 7 per cent silica, and 2.6 per cent m
At 990 to 1050° C. 94 per cent of the iron could be reduced to/}i
in a rotary furnace by means of coal. Leaching the produg

xoductlon reported for 1921. ’
G of Mines not at liberty to publish figures.

alue, .
or Florida only. Bureau of Mines not at liberty to publish figu

ew plant of the Southern Mineral Produc
e into production until early in 1931, ¢
e on the beach deposits in California, !
as no record of shipments being made.
(W. T. Eckhoff, secretary), of San Francis
¢oncentration its black sands along Mon
;containing 8.70 per cent TiQ,, 4.65 per ce
dent iron. The Aluminum Co. of Americ:
fgucts in the purification of bauxite for alum
nium ilgmt_snts_were manufactured in the 1

y the Titanium Pigment Co., a subsidis
-with plants at St. Louis and Niagara
B &l‘Plgments Co., a subsidiary of the Cc

lon, with a plant at Baltimore, Early in
g7 Co. ‘announced its intention to transf
- St. Louis. Fifty-five men were reporte
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the change. The manufacture of ferrocarbontitanium by the Titaniu
Alloy Manufacturing Co. (an affiliated concern) will be continued;
Niagara Falls. Carbide-free ferrotitanium is produced by the Me
& Thermit Corporation. Ilmenite is the chief raw matcrial for the
alloys, as well as for the pigments. Rutile is used chiefly in thg
ceramic industry, especially 1n tile and in dinner ware, to add ¢
and strength.

g THE INDUSTRY IN FOREIGN COUNTRIES

Exports from Brazil, which increased to 6,361 metric ton
opped to small proportions in 1930. The deposits are be
BN the coast of the States of Rio de Janeiro, Espirito Si
Bahia. Three firms were recently reported to be working
mlian deposits. In Ceylon several large deposits of con
black sand have been discovered; the largest of these, at Pu
timated to contain at least 2,000,000 tons of ilmenite.!’
Hor the exploitation of such beach deposits may be grante
Dovernment decree passed in 1926, but none have beel
pmmercially as yet. A Ceylonese firm, however, is ve]
fave obtained a concession from the Indian Government f¢
ie deposits in the southern Travancore area that will
imenite, monazite, and zircon. The Radium & Rare Eart
t Co., owning property at Olary, South Australia, e
rman chemist to develop & process for making pigment
jinentte ores. '
giThe Fabriques de Produits Chimiques of Thann and |
Barted the manufacture of titanium white in France in 19
processes of the Société Irangaise de Produits Chim
res Rares."" This is the same process employed in th
tes by the Commercial Pigments Corporation at Baltis
:by the Italian company, the Societd .Anonima Tita
sa-Milano and by The United Manufacturers of Ch
allurgical Products at Aussig in Czechoslovakia. Th
uct 18 sold under the name of “ Thann’ white, and the
d 600 tons annually. The Compagnie Générale de
ques de Louvres is planning to operate a plant using a
. In Germany the Titanium Pigment Co. has %.ic
s8 to the Titan G. m. b. H., a subsidiary of the
Trust, with a titanium pigment plant at Leverkusen v
: Farbenindustrie’s lithopone interests are'also centered.
: BIBLIOGRAPHY

e f° . . . . . .

JThe féllowing articles on titanium, to which is appended
énts, are among those that appeared or became available
ik PNNONE, G. Determination of titania in titanium white. Gic

gid. Appl., vol. 12, 1930, pp. 123-124. Brit. Chem. Abs., vol. ¢
1020 1030 fuly 11, 1930, pp. 622-623. ' ‘ -

,,,,,,, ERIOAN METAL MarkET. Hiduminium—a new alloy developm

IMPORTS

Ilmenite sand is imported extensively frorn Travancore, Indi
and. from Senegal. From time to time shipments have also be
made from Brazil. The imports of ilmenite, as recorded by t|
Bureau of Foreign and Domestic Commerce, amounted to 24,9
short tons, valued at $150,466, in 1930. This quantity is a trifle
but the value 43 per cent more than the imports of 25,072 tons, valu
at $104,887, in 1929. Much of the ilmenite imported is from beag}
deposits, in which it occurs associated with monazite and zircom
In former years undoubtedly much ilmenite was included in t}
statistics for sand and other items, which, like ilmenite, are exemp
from duty. A study of the records for 1929, however, indicated tha
this situntion was inuch improved, although oven now some of tf
ilmenite imported probably escapes being recorded under its specif§
category. In Quebec, for examiple, deposits of massive ilmenite aj
worked at Ivry and at Baie St. Paul; the ore, which contains up{
38 per cent of Ti0,, is shipped to the United States, but this m
ment does not appear in the import statistics. : .

Rutile is imported from Norway, but only in small amounts. Th
inineral is also associated with the ilmenite produced at St. Urb
near Baie St. Paul, in Quebec, and shipped to the General Elect#
(o. works at West Liynn, Mass. In 1930 the total imports of rutd
were 3 short tons, valued at $974. . ;

WORLD PRODUCTION

The world production of titanium minerals in 1929 and 1930
:rathered from Government reports and other available sourcesj
shown in the following table:

World production of titanium minerals, 1929 and 1930

Mineral snd country ore bro- | Content orevro. | Content 87, June 26, 1930, pp. 3-4. Maetallurgia, vol. 2, June, 1930, |
e TN Value! duded of 1103 i \etal’s and Alloys, vol. 1, No. 18, 'December, 1930, p. 898.
e ~ EMawe,  A. I. Titanium, zirconium and-antimony in enamels. Ce
1’14, p. 205. TFoote-Prints, vol. 3, No. 1, 1930, p. 52.
‘Lnenite: Metric lons | DPer cent . | Melric tons| Per cent § N
Brazild... ... ... 6,301 D) $75, 100 80 @) nium oxide Improves the acld resiatance and does not increase the relractoriness as 1
Capnada (Quebee) _........ 2,493 1) 7.304 31 ) de Ia satisfactory as a mlll addition. Antlmony oxide, substituted for silica,
g:dla (‘'I'ravancore).. . ?A,gg ® a 1360. 067 ('7) o0 ) a ©
Portugai. . nos 50 3500 3 G iH. O. Titanium in New Zealand soils. New Zealand Jour. |
Sevegal--..... 17, 240 8 24, 280 15,322 2'3 2, 1930, pp. 173-179. .
United States. .. 0] ¢ (O] (O] D ‘- )
siutlle: . jum in New Zealand sotls ranges from 0.25 t6 1.50 per cent. There apgaars to |
Norway *. . __.oocoeiooon 43 00-93 13, 600 46 90-03 Sifanium and iron content, both elements increasing together, but none between
United States- .21 22 21200 ) ® 0] ® 6) k- .
1 Values as omclulli_repoﬂed, converted to t)ulted 8tates currency at the annual average rate of i "f’ﬁ?}dgnﬁgf Doguestlo Commerce, World Trads Notes on Obemioals and
us published by the Federal Reserve Board. u . o

. P 4.
: ean, France Bnﬁamwrny Balances Chemical Produotion snd Consumy
)28, February, 1031, p. 145.

3e—4—27

¥ Mxports.

1 Dats not available.

¢ Bureau of Mines not at liberty to publish figures,
# Concentrates,
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Bawpwin, RosBrT T. Use of lacquers has giveh a rebirth to lithopone_.ﬁ
titanium dioxide. Chem. and Ind. (London), vol. 49, No. 6, Feb. 7,
p. 81T. . : 14
The spreading use of lacquers has glven a rebirth to titanium dloxido. '‘his valuahle filler dni
ment has a superior covering power, a permanent whiteness, and a compatibility with some solyen!
assures It a placein thelacquersun. Practically all lithopone makersin Arnerica now offer specia] nd
of lithopone and titanfum dioxide. At least one process of manufacture of titanjum dloxide ylelds {ey
sulphate as a by-product, and ingenious uses for it have been recently put into operation in water .38
catrouandaewnge disposal, R
CHEMISTRY AND INDUsTRY (LoNDON). The chemistry and geochemistry ofd}
titanium group. Hugo Muller lecture. Chem. Soc., Annual General 24¢
ing. Vol. 49, No. 14, Apr. 4, 1930, p. 278. . R £
The percentages of the various elements in igneous rocks were given as foilows: Ti 0.5, Zr 0,
4x10~4, Th1x 104, V 0.02, Nb1x 10, Ta 6 x 10, Pa 4x 10-19,
pE LAPPARENT, Jacques. Titanium content of bauxites., Compt.
vol. 190, 1930, pp. 1312-1314. Chem. Abs., vol. 24, No. 16, Aug;
1930, p.. 3969. i
A discussion of the origin of titanlum in bauxite.. -
DrtLer, EmiL. Degree of oxidation of titanium in silicates. 42 pp. Revieff
in Tonind.-Zt%., vol. 54, 1930, p. 268. Jour. Am. Ceram. Spc., Abs.  Bii
vol. 9, No. 6, June, 1930, pp. 474-475. .
FroLeTov, A. Occurrence of rare elements in clays. Keram. Rundsch.,-
vol. 85, pp. 270-272; Chem. Zentralb., 1929, ii, p. 2489. Chem. and
vol. 49, No. 23, June 6, 1930, p. 509.

_ . Itaniferous Iron ores nre ground wlth fluorspar and onrbonaceous material and
km“nll’r’lﬁar nel(llusozl:?el‘:]la 30%19338!372%23;301% Il?)ft'!trt‘lgg ?gﬁo{glon:j};zglrrgfngﬁzn2.Zr2'Z’{,6nﬂ’Id‘)II:n¢1:ll . Rreducing atmosphere to proguce iron spounge and calelum fluotitanate. The reduc
. .

desar h steam Into water contalning & small proportion of sodlum hydroxide, and
3 . . . . . ‘d y nd wet, screened to remove coarse iron, and concentrated on Wilfley tables o
Guinaraes, N. D. Separation of uranium, zirconium, tantalum, niobium, }j separator. .
nium, iron, manganese, lead, tin, copper, nickel, and chrome. Ann. Ad

Brasil. Sc., vol. 1, December, 1929, pp. 198-200. Chim. et Ind., vo ::Ehb’ 1'{)'29 Prcg};‘eﬁogn%f I?\,gd?ioorfd?smvuoqh49Bli\l]'ttish33
No. 1, July, 1930, p. 41. es. . - . , . 49, -8

HpaToN, NoeL. Titanium oxide pigmentss Chem. and.Ind., vol. 48,
PP- 71090—1091. Jour. Am. Ceram. Soc., vol. 13, No. 2, February,
p. 87. :

The Industrial development of titanlum compounds since tbe formatfon of the first comy
Norway Ln 1860 is described.

Hirsca, Hans. Action of titanic acid on refractory materials. Tonind :
vol. 64 (47), 1930, pp. 773-776. Jour. Am: Ceram. Soc., Abs. Bull, ':‘j itanium dloxide, silicate, or aluminate is added to the clay bond used in the x

No. 10, October, 1930, p. 851. #nd carborundum orucibles. When fired at cone 5-10 o very strong mass 18 prod
The best-known titanjum mlnerals are titanium dloxlde, appearing as rutile, anatase, and bi which prevents the oxidatlon of the graphite, eto. -

titanium iron ores and iimenite, perosskite, and titanite. Titanlum dioxide i3 a refractory mate L ., .
vestigations showed that objects with 99% of titanium dloxide and only traces of Iron could be ourzeY, G. S. (U. S. 8. R.) "Obtaining concentrated ti
Seger cone 35. Its behavior at fusion resembles that of quartz and shows a similar viscosity. Rutli British Patent 34,016, Oct. 12, 1928, Chim. et Ind., vol. 24
oonsequence of its iron-oxide content has a lower fusing temperature. Additions of TIOs to raw mafe r, 1930 1140 . o X
used in the refractory industry have apparently no Influence on their fusion. Investigations were @ L ) P. .

on to find the proportion of TiO; in different clays and grogs, and showed an avorage content of 1 $9 nite Is hoated with bariurn sulphate, calclum chloride, and carbon in a

NEAUSER, J., AND ToMaszEwsKI, S.° Analysis of titanium w
8 Chem., 1930, vol. 14, pp. 363-366. Chem. and Ind. (L
No. 44, Oct. 31, 1930, p. 997.

FELL, A. R., anp ScmoeLrLer, W. R. Investigations intc
chemistry- of tantalum, niobium, and their mineral assc
WA new method for the separation of titanium from zirc
Bnium. Analyst, vol. 66, No. 665, October, 1930, pp. 606~6
TON, W. M., aAND RosemMaN, K. Use of potassiim titar
preparation of a standard titanium solution in colorimetry
givol. 141 (3671), 1930, pp. 118-120. Jour. Am. Ceram. §
#vol. 9, No. 12, December, 1930, pp. 1103-1104. -
g, RaLpu C., aND Scaoms, WaLTER C. The anhydrous Ic
titanium. Jour. Am. Chem. Soc., vol. 62, No. 11, Nove
4233-4239.

baarIASEN, W. H. Crystal structure of titanite. Ztschr.
(1), 1930, pp. 7~16. Jour. Am. Ceram. Soc., Abs. Bull,
ctober, 1930, p. 881.

. PATENTS

cftolr'r, G. J. Treatment of ferrotitanium (ilmenite) ores
k1,745,732, Feb. 4, 1930. British Chem. Abs., vol. 49, b
1930, p. 669.

'A titanlum halide (e. g., tetrachloride) distributed upon a soluble salt, e. }z..
te, I8 treated with steam and the mass is calcined, cooled, and extracted with
product is obtained in a finely divided form suitable for use as a pigment.

okBANE, C. J. Refractory crucibles. British Patent 3:
$1928. Chem. and Ind. (London), vol. 49, No. 8, Feb. 2
rit. Chem. Abas.

T10s. The results of further experiments are ns follows: (lf A 2% additlon of T10; only slightly’ Wiproduot s extracted with bolling water unJ' then with weak acid.

relractoriness and softening under pressure. (2) A 10% additlon lowers refractoriness ahout 3 Segerril s : . .

In bindlng and ”SF" clays the action of T0; Is greater. The process of shrinkage is not much !nflie 80EB GAsGLURLICHT-AUER-GEs. M. B, H. Purification of |
h& 5?53« andubh} ug clnyla‘. S:\s) ﬁ 2% ac;dltllontorl’l‘lov doga n?lt lng}:antcekshrh;ksze 0& ;f%%l‘lnl b l{oxide. British Patent 309,598, Apr. 10, 1929. Chem.
af on greatly Increases it. change of color to {vory and yellow also takes place. e Influgd 3 - “Rpiti

19, titanjum dloxide In combinatlon with other fluxes, 2% lron oxlde, 0.5% magnesium oxide, an qn)’ vol. 49’ No. 20' May 16' 19301 p. 419. " British Cher

calcium oxide, was tested. The two latter together with titanium dloxide do not influence in gene 'bs dlozide Is freed from contaminating chromlum oxide by mixing with & s
softening under pressure and.réfractoriness. These tests showed that titanic acld 1n small quantitisgH earth (magnesia, alkall, carbonate, ete.), drylng, roasting at {ncandescent
not ohange materially the properties of refractory clays. lo]ul;}]e chromate with water or dilute acid. Oxidizing agents may be ad:
. . . . . . 3 a0 .
Hueser, H. Determination of titanium and iron in rocks. Tscherg 0 of chromate,
mineral. petrogr. Mitt., vol. 40, 1929, pp. 192-195. Chem. Abs., v¢ UTBOEB GOLD UND SILBER-SCHEIDBANSTALT VORM: ROESSLER
No. 18, Sept. 20, 1930, p. 4479. L3 kTin, titanium and zirconium oxides. British Patent 32
T10s i3 determined colorimetrically with H,0: in the HiSO. solution of sesquioxides and §1930. Jour. Am. Ceram. Soc., Abs. Bull,, vol. 9, August, 19
Is determined by precipitation with NH,. R T0 obtaln hl?hly dispersive oxides of tin, titanlum, or zirconlum, suitable for

. oF : i i i el treous enamels, etc., soluble compounds of these metals are allo
Matuesius, H. Dectermination of small amounts of titanium in alloy g4 o of i{mited quantities of olventa with substances,

Chem. Ztg. 1930, vol. 54, pp. 134-135. Chem. and Ind. (LOndOD p ' to oxides, e. ., ne lyes, ateam, ammonla, eto,, snd the oxides or hyd

49, No. 16, Apr. 18, 1030, p. 330. ;()“l _ln::‘e,case ?rp‘ixm’eﬁ:s rom §00 tousoo‘ 0. and tul'rbld(llzjazel:t‘shlrﬁmol%otgl
a > ;. The i itani g oluminous form. nitlal reaction can take place either e liqu 830 (
MIcHEL, ANDRE, AND BENEzaT, Piinue. ~The influence of Llitanium on . sctants. If tho resction i ths vapor phnaoptakea iine 1 theliqud 16" AN
formation points of steel. Rev. Metal., vol. 27, June, 1930, pp. 326 omitted. In “amdﬂu' (1) titaniutn tetrachloride 1o the form of vapor is &
Chim. et Ind., vol. 23, 1930, pp. 237-242. Metals and Alloys, vol,} ]} Bated steam at 500° C. and the oxide formed Is washed, dried, and heated frox
17, November, 1030, 7. 866 S . i it el Bkt

. . . . utlon, "

A study made with Chevenard dilatomoter and Saladin-Le Chatelfer recalescence polnt ap -o,omd :I:.T}byld!ﬁ?’agegn ob:;m,d‘;"(ge)‘gg: va %,Proe“ an?nlov;?l‘lo:ldo é

showed that for 0.10-0.17% C steels, 0.5 and 0.8% Ti ralse Acs to 760° and bring A, respectively, tg m at 300° O., and the oxide produot is washed, dried, and heated to & 1!
1080°, Added to 13% Crlow carbon steel it acts more pronouncedly ralsing the transformation py B % turbldity agent. See also Brit. 200,780, Oeram. Abs., vol. 8 (2), p. 151 (19
800° with 0.119 T1, to 000° with 0.14% Tl and pushing it beyond 1140° by 0.60% Ti. Quenching [ro B - ' p

1300° develops in Or steels onlz[martenslte above it deita phase appears and the Rmount of it
with the rise of temperature. leroscopical evidence is clear in case of 13% Cr, 0.84%, Al s

pot show anything definite in Cr-T1 steels. 17 curves and § mlcrophotographs are given.
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itani . Canadian Paten

Fm!z%gfé?ﬁ?sf)n;:' 4,I'1988.' '}&SI Ay acf]:felrl:‘m.cggﬁo%i)? Bull,, vol. 9, No.
' 0, p. 68L. _ '
Tt e 2y T T e B0

o ok bhe ralphats thus cotainable, aad bydrolyeing, K. Bkl b s quaniity squivalent to about 1
b iy Bt i i s v S B LA L s
:n'l:g:lst?& ol; EE: ?lfu'n;'v:aa‘%‘ﬁb D'lll‘he greatest part of the reat of the double salt may be soluted '
evaporating.

fMaTHESIUS, W., and MATHESIUS,

H. -Production of titanium steel.
egt 387,715, Mar. 16,1929,
485.

Chem. Age, vol. 23, No. 595, Nov

Titanium. British Patent 333,816, Oct. 8, 193(
Cerany. Soc., Abs. Bull., vol. 9, No. 12, December, 1930, p. 11
- In a process for producing homogeneous ttanfum or ferrotitanium melts by alumino
ts of the aclds derived from the oxides of the heavy metals are added to the mixture i

lnr dommPosILIon of the rogulus. Chromales, tungstates, Inanganstes, permangant
speclfied, olther as salts of Iron, nickel, cobalt,

. , uranfum, ¢ molybd
hion b he latter caso, the metallle radical passes together with the metal of the acld rodical {n
Titanic acid. French Patent 35'%77li Mﬂ_}’ 295. 1\17928i1 Algg:,'::“ ¥rotitantum regulus.
Soc., Abs. Bull, vol. 9, No. 11, !
653,803, Jour. Am, Ceram. )
1930, p. 990. heating with K80
. T10y are prepared by rapidly heating -
Easlly soluble ;m'fouépgungri:tngemrglplllj:enltalwlth H180q, fiterlag this solutlon, and Wi ladle, and upon this mixture molten deoridized decarbonized stes| Is discharged frot
water the product obtained by ud ladle. ‘The steel to be alloyed with titanium Is first deoxidized and decarbonized
the residue with HySO4. . I iphate solutiofd W 8 relatively large discharge oii)anlnx, through which this prepared steel Is discharged f
Manufacture of concentrated titanyl and titanic sulp 1 itecond ladle, containing the pulverized or briquetted thermla mixture, which is {mpaedi
British Patent 309,090, Apr. 4, 1629. Chem. and Ind. (London), vo :;L?{::ts;:;gr:m’g%. :rgict; g::;l;c}]s the m.anmn;ﬁapuatad out in the reaction to be
ritis 'y g ) ) 0 1 or (e 0Tnogeneous oY,
No. 38, Sept. 19, 1930, p. 862. ‘ic ncld In sulphurle acld s saturall S P i taining i o
o. g., not exceeding 60°) of metatitatlic acld n suly N rocess for obtaining iron-titanium alloys conts
with rﬁe'tg?:‘tirnal?l&l%o‘:géu&z: (‘"‘E"m“’ﬂ':fddll’ri' zﬂ;‘ér‘ﬂ‘dﬂﬁ;’u°w'$$f§,fggf” %rh';l:glfxflo":scgg( percentage of titanium. French Patent 684,474, Nov. 6, 1
o 70_?;%ut$ﬂ;%&?!{:oﬁlﬂ%: :de:r:%ctllaapt:d’?or use as tanning agents and mordants. )
are su.

and Alloys, vol. 1, No. 12, June, 1930, p. 5684.
s 5. German Patent 490,600, May Process for producing homogeneous or ferrotit
Titantum o B Soo. Abs, Bull, vol. 9, No. 8, August, 18] cupable of Leing poured, - French Patent 684,210, Oct. 30, 1
12,«&)26. Jour. Am. - " ) and Alloys, vol. 1, No. 12, June, 1930, p. 584.
P. . In the presence of reducing ngenis : : . P
h ture with dllute HiSO¢ In the y [8 o CELENBURM, WeRNER. Production of titanium dioxide. U
abl c’gxln%';:;{:g 2? I:::'l\":)‘etl:ltlg’l‘ll?z)liup;?u::ls, Thus, ilmenite, contslnlng approximately 5??’1:{0.' i

S or 6 e, O g e Teabotit 25 : 1,768,628, May 13, 1930. Jour, Am. Ceram. Soc., Abs. Bull.,
3({) nu{"gl, é’sga%'ﬁdc(};'{s';{‘};%obﬂlﬁ,‘,’,‘d‘f"d‘”%‘;?"l?‘)" ,%'duclug agent, the Fe content is about 20%. OF July, 1930, p. 686, ,
0 .6%
gxsmplu are glven. ,

- Titanium steel. Australian Patent 26,628. In
and Min. Stand., vol. 84, No. 2169, Nov. 20, 1930, p. 378.
To produce homogeneous Litanfurn stesl, briquetted or pulverized titanlum thermic

(1) A process for preparing o seed suspension which coraprises reduclng the acldit;
i itanium ore. German Patent 49 ,93 bate solution to a h{drogcn-lon concantration of about 2.5 to 0.0, heating the mixture t
Proceas for extracting titanium : . han P, . .7 solation to o hy gezon concaniradion' ot ! ey
Dec. 18, 1926. Metals and Alloys, vol. 1, No. 13, lus.yl'iau l’n.’ Le;xt, 265,93 risea nddlug a mixturo contnlning titans “r“&luo "’ he ‘s’dsucl onslo [mtu[
—— ; ) : i i iferous ores. t y 4 g titanlum
Process for decompoging titanifel hydroxid aq

the mixture at n temperature
ate solutfon which comprises
0f 2.5 to 6.0 and to precipitate
xminutes, adding the mixture
¢ a temperature near the boills

1 d Al Nt to(;) uﬁ’"""" of titanlum suiphate, and malnmnlng
Jan. 20, 1928. French Patent 630,630, Mar. 10, 1927. Metals an ' P

racess for the hydroyisis of titanfum suip|
N 645 E Il to & small portion of the solution to reduce the acidity
vol. 1, No. 13, July, 1930, p. -

o bereln, heating the mixture to about 80° O for 15 to 30
AR Lo sounds. U. S, Patent 1,773,724 um sulphate solutlon, and maintalning the mixture a
Farvp, PEDER. Prempltatmg t,ltamums comx(i')sl Buil., vol. 9, No. 11, Nowv ; F ) . .
Aug. 26, 1930. Jour. Am. Ceram. Soc., . " bN:éE%b(I){‘D Prolqzuclté)%% of titanates of alkaline earths. Br
. 3 . i ec. s
ber, 1930, 'p.rfc?‘;)m“"x titanlum compounds by hydrolysis which cow rls‘es hgg;ln:r:ck’p‘u ’ i : .
[Th?op?fﬂsgoprgclpll‘“‘"“ of titanium compounds Lharelnl,) gndu:ﬂdlggmtl;; ‘ngomposm“ : ONE, R. H., anp FiriNg, L. (The latter aser. to J. Irwin.) P
i?:lgtlhg? titanlum solution in amount suficlent to n;ulnlnln a substantially ’ ; alkaline-earth titanates.. U. S. Patent 1,760,613, May 27, I
make up for the titanium compounds so precipitated. ¢ and Ind., vol. 49, No. 52, Dec. 26, 1930, p- 1151.
An aqueous paste of freshly-preclpitated titanlum hydroxide Is treated with an ace
tal or ammonium to react with any sulphate lons, which are detrimental to the format
with wator to remove the sulphate, an

alkallne-earth carbonats, e. g., bariu
Bklded In the forsn of paste to produco a compound such ss Ba1'{0s. Hydrochlorloseld or b

idad toogecelemce tho reactlon and give the product a pure, white color, and the mixture |

f ores for the recovery of titaniuth
3 anoLp WiLLiaM. Treatment o 3
an({}mé’, }I.’Aultent 1,734,034, Nov. 5, 1928, Jour. Am. Ceram. Soc., Abs. B
) 0. 1, January, 1930, p. 69. »
VOI: o N ov;n the fron !'rum tlu;nlo {ron ores whilch conslsts l[;lpl;‘::”ginggll:l%"z%e“llrl::l:n‘
LA }?Lluu Melont free carbon to combine with substantially & o ”e 0 gxgy I e ighs
g;j fﬁin’;ﬁﬁ{f;’uu aa lr’u.-alble: alkaline salt, tieguu tlhe le:llxltyu;?‘lg’tlla: %t;s;'agen: g‘ LLee lruugoxlde 4 bright
bon with substantial atontd
E?:él:gt?ggs:lcgﬂb:?:#?: 3‘5&%3524 state, nndL:{mﬁgdl;ls?iu‘ﬁ"é‘,z‘;’f.f,hgo‘,ﬂ?ﬁ T,ng ;vlll“l]hg ;rel: ) hem. Abs., vol. 24, 1930, p- 3614,
:?:?inpg?z:;lﬁﬂ]z%l%g%lﬂiﬁ::gglltrrh{;r‘;%;l:oqr::;ve);ll the iron content of the ore to an iron salt In solubl ho residus from a digestion procass for recovering the luratain contoat of baust

i i i ts, ete. Uj R concentration to separate fron oxide; 10, {3 magaotically soparated from the ferrotita
KenpaLL, Syoney W. Proofing textile materials ag’i‘m;i' ‘1’33:;8 51') 397'7 gride, and the ferrotitanium oxide and fron oxide are magnetically separatod from eac
) N . . . .
) 1929. Chem. Abs., vol. 24, ' rcorm N. (to Canadi n X
Ea;.tentldl;Zﬁ);?j?l;!ﬁb{hnllzam or titanium are used as impregnating agenta, itan) 08, Mavrc {to adian Westinghouse Co., Ltd.) Separ.
ad . , ! . )
LAPO):T; B., Wessr, 1. E.,, and BennETT, C. Pigment from titaniy
1] '

N igonium, lt)imniuxnéfnd h&f2nium.3 Canadian Patent 301,654, J
ot 1 em. Abs., vol. 24, Aug. 20, 1930, p. 4126,

oxide and barium sulphate.  British Patent 315,904, Apr. 17, 1928, ,

Aba., vol. 24, 1930, p. 1753.

*“Tltanluin, zlrconlum, and halnjuin are extracted fr
Ut The metals are then separated according to the solubility of the oxides (b acid alk
ing it in, o fine dispersion o
: tlon is propared by nddlng Bu30¢ Lo, or forin e dis
oxide ::\n?{.x-u‘:g‘:lﬁ)trlr(;y?bl?dlsl[})er;m ‘oxlde. Varlous detalls of procedure are describe ?

4. 6; W, (I\L/Io Titanium Pigr&ent Co.) Titapium compounds. Br
X 725, Mar. 27, 1028. iem. Abs., vol. 24, 1930, p. 473.

W d Marursius, H. Production of titanium steel. oy {d;u)ytl,c precipitation of titanluru compounds from aqueous solut,lopus contalnfog |

MA'I‘HEBIUH.. Y., ah 25 1929. Chem. and Ind. (London), vol. 49, Naf a the preseucs of organic aclds auch as tanalic, citric, oxalic, or gallle aclds or olii

Patent 329,705, Feb. 25, . ’ or e}m ar aclds. The hydrolysis product mng be calcined at 700-1000° to obtain o

Aug. 8, 1930, p. 720. | 9% C wud 0. % 1 with susull wdditions of siicon, manganesel . which may contain, . g., 0.6—1..3 per eant: Py .n. Varlous detalls of procedure are

. Bteels contalning not wmore thun | % properiies are claimed, a prelerred com osition bals BTk, MoRrTz.  Production of titanic oxide. U. 8, Patent 1,7!

XY e""1'-1 %‘E%} 'snletoa.':';v }llvllcr? and 05 % Cr.” The steel Ia pmducegsbfaf:g;gﬂgﬁ; B oaang pi3, 1030. Jour. Am, Ceram. Soo., Abs. Bull,, vol. 9, July, 1930

S,'B?,' gz"% 0 by the additton of carbo-free s{lg’lld; 27’ :‘:’Z‘:ﬁz‘:ﬂl he bath; the requisite titanium N (1) I the process for the hydrolytio ﬁreclpnaclon ol white titanlc acld from aul{;burl

obromium hnvlnf su;:h ;aﬂt;ﬁ?“:‘g’“““‘ at 0. paiaining titanium sulphate and iron sulphate, the step which comprises casrying out the
added as oarbon-irea ferr . Dy

ce of 8 compound of the ﬂ;oup conshuug of bydrofluoric acid and water-80]
Jarrying out the precipitation fn the presence of hydrofiuoric acid.

MER, RaLp M. Titanium oxide. U. 8. Patent 1,760,992, J.

om thelr ores and preclpitat.
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TrranioM PreMEnT Co. (INc.). Manufacture of titanium oxide. U. S. Patént
1,768,472, Sept. 6, 1927. Chim. et Ind. (France), vol. 24, No. 2, August
1930, p. 397. -

Titaplum white is red?ltntsd from solution of sulphates of titanlum and iron in presence of hydro

fluoric acid or with addition of soluble Huorides in solutlon, . .

Paints. British Patent 329,333, Nov. 12, 1928. Chem. Abs., vol

24, No. 21, Nov. 10, 1930, p. 6§516. .
An ol paint Is formed comprising a plgment of T! compounds such as the oxide, a vebicle co
posed mainly of & drylnfioﬂ such aa lingeed ofl and a small proportion of coliulose nitrate which may b

diasolved In BuOAo or Jike solvent. Usual driers and an extender base such as BaB8O; ruay be added
Detalls of manufacture are glven. Cf.C.A. 24, 1627. .

Titanium compounds. French Patent 072,002, Mar. 25, 1929

MANGANESE AND MANGANIFET

By Ropznr H. RipgwaY’

Jour. Am. Ceram. Soc., Abs. Bull., vol. 9, No. 8, August, 1930, p. 681. CONTENTS
Ti compounds are preclpitated in a very fine state by adding organic acids, e.g., oxalicacid, to a solu: -‘Page

tlon containing Ti snd an inorganic acld, such as H:80,, at a temperature of about 80°. French Pat. SR Introduction . . ..o oeooomeomomoaeees . 207 | Domestio produotic
672,003 describes a similar process in whi h a mixture of an organie acld and phosphorlc acld or a compouady K S8ummary for 1030, 209 Producers of dome
thereof are added to the solution. : 8 i Domestio production 300 | Price of manganese

. . . . DR . Imports of mangane
Ursaiv, E, Process for the simultancous preparation of calcium titanate and (R C'ppaifcetion of mangancse-bearlng ores... 300 | f(y™ O MAnEans

ferrophosphorus, French Patent 684,880, Feb. 13, 1920. Motals and 4 Ferruginous manganess ore, 301 | Oonsum

Alloys, vol. 1, }‘Io. 13, July, 1930, p. 640. . . ym"y Irer iron ore %82 F:f:é
von Bicrowsky, F. Production of titanium (di) oxide. U. S. Patent 1,742,674 Fluxing ore. 308 F e e
Jan. 7, 1930. Chem. and Ind. (London), vol. 49, No. 19, May 9, 1930, p Reviow by Btatss. - s B];?,’c? (lJ:l:(e::(;g
. o 804 egelelsen. _ ._

1

Titanium nltrldebPrepnred a3 previously described (cf. U. 8. Patent 1,408,661) is treated with dllute California. . N 208 Ban.:,ru%gdfxlgl:;.‘
pitrio acid: SThNsSHNOs-10T105-4H,0-0Ns. Alternatively, the nitride may be heated with concen Colorado. . 306 M scellaneous ind:

trated sulphurio acid contalning a metal (sodium) nitrate or nitric acld; the cooled solution is then poured 306 { World production

into cold water, when all the titanium enters solution as sulphate and is precipitated as ?ure oxide on bolllng. 3 306
Any iron present must be kept In solution bf’ having hf'drochlorlc acld, chlorine, or sulphuric acid present. § 300
The oxide obtained is finely dlvided and sulitable for plgments. A method of dlrectly obtaining a titanis 308
barytes paint base is described. . 307
Wapp, H. (from Titahium Pigment Co. (Inc.)). Titanium paints. British _ New Moxlco.. §3§
Patent 329,333, Nov. 12, 1828. Chem. and Ind., vol. 49, Aug. 22, 1930, North Carolina.. 300
7 . Bouth Dakota. 809
: . . Tennesses. . 309
Palnts comprising titanlum pigments, 8 vehicle consisting principally of a drying oll, and a small . 309
proportion (e. g., 5 per cent of the weight of the paint) of cellulose nitrate as hardening agent ere clalu.\ed_r d ggg
WirLerrs, PauL G. Refractory for molten glass. Canadian Patent 301,903, 310
July 8, 1930. Chem. Abs., vol. 24, 1930, p. 4370. . Porto Rlco. . 310
. A refractory for use in contact with molten glass. The cornposition is es follows, sluminum oxid o i
35.23 per cent, slilca 62.54 per cent, titanium oxide 1.37 per cent, iron oxide, 0.78 per cent, lime 0.04 per § -
cent, magussia 0.16 per cent, and sodium oxide 0.45 per cent. .
INTRODUCTION

. Before the World War the domestic productic
k- was very small compared with the domestic const
fege annual output from 1900 to 1914, inelusive, v
tons; imports during the same period averaged
ons. At the time of the World War the require;
gin the United States expanded, and some of tl
ported ore was seriously menaced. Domestic prc
jthe impetus of exceptionally high prices and u
equests for increased output. In 1918 it reach
06,000 tons, which was about 88 per cent of the
frequirements in the United States during that
rrade of domestic ore was not, however, as high
pm foreign sources, but domestic ores were cor
gher-grade foreign ores. Pre-war requiremen
' greatly modified, the manganese content

EWork on manuscript completed July, 1931.
Blitatistics on domestic output prepared by H W. Davis a
oomplledn'onrm\hdt};eh:uuudwm_
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Producers of zinc dust in the United States in 1930 . . .
: ‘he metallic zinc was practica

Locatlon of plant fFrench process zinc oxide.

San Francisco, Calif.

The ANoys CoO oo e

American Smelting & Refining Co__ . ._____ . _77- Sand Springs, Okla. & The secondary zinc was distribt
Federated Metals Corporation. _____._.___________.._. Trenton, N. J. . B .

John Finn Metals Works. . ________._.__.__________ San Francisco, Calif. g Lithopone. .- cocooooooooooo
Grasselli Chemical CO_ - oo ceeceae Meadowbrook, W. Va) Zinc salts. - ... R
New Jersey Zinc Co.._..._. - Palmerton, Pa. " Zino oxide and leaded zinc oxide

8uperior Zine Corporation.._._____2______2_27"7777"7 Philadelphia, Pa. ’ 'Further details of the product

friven in the Mineral Resources cl
nd Salts.

:‘Secondary zinc production as
cludes zinc recovered from indt
¥inc recovered in the same plant ix
s excluded. 'The accompanying

: e Bureau of Mines, shows the q
bih

ZINO PIGMENTS AND SALTS

Zinc oxide, leaded zinc oxide, and lithopone are the principal pigj
ments of zinc, and the chloride and sulphate are the principal saltg
These products are manufactured from various zinciferous materials¥
such as ores, metal, and secondary substances. In 1930 the total
zinc content of all zinc pigments and salts produced in the Uni u}

States amounted to 153,955 tons, a decrease of 25 per cent from thaf
In 1929, This was derived from the following sources:

SECOND.

% the United States as metal an
Zinc conlent of zinc pigments and salls made in the Uniled States, 1929 and 155088 ¢ salts, 1927 to 1930.

by -sources, tn short tons

. Secondary zinc recovered in the Un
. Bource 1620 1630 % :

104, 5818
otal 30, 620 27,00 2
Becondary mater . 128,705 22,3 dary zinc, redistilled

L i gt

' ) 204,510 | 163,008 v @n.x

Total secondary £ino recovered unalloyed. . ..
vered zino In alloys, excluding old brass remelt
vered zino in remelfed brass (estimated)...

! Revlsed figures. ;

Total secondary zino rocovered as inetal.
condary zine recovered in zinc dust._...
ndary zino recovered in pigments. .
condary zlno recovered [n zinc 8alts. .

The following table gives the primary zinc content (that is, zin
derived directly from ores) of zinc pigments and salts produced fog
market in the United States during the past 10 years.

. Total secondary zinc récovered..._............

Primary zinc conlent of zinc pigments and salts made in the Uniled Stales, 1.9.9(’

1930, in short tons ! 1 Encludes 22 tons of secondary eloctrolytic
y

# The recovery of secondary zine
lowest output since 1921, ‘while t
kcreased 20 per cent.

Year Plgments Balts Yoar Pigments

157, 805 :Secondary zinc.recovered in t}
1z feent, due to decreases of 26 per c
103, 208 ¥per cent in remelted zinc,*34 per

and 36 per cent in remelted brass
nd salts decreased 16 per cent.
Since 1910, the first year for wl
production of secondary zinc has s
&the production of primary zinc he
*there has been little change in the
fFrom 1910 to 1914 the recovery of
falent to 23 per cent of the total
swar and postwar periods the ratio
ons, but during the past seven

1 Includes sowmne zinc derived from primary drosses from zinc-reduction plants,
1 Revised figures.

The use of zinc ore, metallic zinc, and secondary material in
manufacture of pigments and salts decreased 24, 32, and 17 per cent}
respectively, in 1930. %

Ore was used in the manufacture of the following pigments and]
salts in 1930, the percentages representing the proportion of the tot
recoverable zinc content o% the ore used in each product:

Per ccut .
American process zine oxide_ - .. ... __________._.__.._.. 68 1930 the ratio was 20 per ¢
LithOPODe .o . oo oo ool 20 pper was 43 per cent; that for lei
Leaded zine 0Xid e~ v - oo oo ool eaoo. 11

N 1 Yanta.geops position of zinc is p!
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Summary of lead industr Exports....coeeeee
Joad-produclng countries 408 | Oonsumption
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Argentina. 495 mestle consumption...
Australla 408 Consumption by uses..
Belgium_ 07 | Prices

GENERAL SUMMARY
Salient figures of the lead industry in the Uniled States, 19289

Productlon of reflned primary lead:
From domestlo ores. . short {ons..
From foreign ores and base bull do.

s | ey
Recovery of secondary lead:
Asplglead...... do....
In 8lloys...vemcrmerneenaanan eveaeceescemvascnnnaaa do....|
‘Total production of pig lead (primary snd secondary).......-.. rececmeavues do...-
i porta (&;enarn)
n bue bulllon. do.
...... -.z-go..-.

;ﬂ)om o!reﬂned pi 0
| ed primary lea for --m -- do....
lxtlmted consumfnlon of Hmar y lond do
Prices per pound of refined lead at New York'
Highest monthly average e receceeceemeemavem o en—eea——namn e cents. .
Lowest monthly average. - do
Average for year. ...
Quotation at end of y
Mlna production of recovemble Jead X short tons. .

ﬂotu‘tg:eastem Missour] dIstriob oo eeceroeroneaccancrvreanamen per cant of 510‘81.-
- Utah.._... : (1]
Coeur d'Alene reglon.... do
JAo in (tri Btate) region. .. o gn
- 0.

Exclusi veof the output from Virginia, figures lor whlch the Bureau of Mlnu 1s not ¢

rl ‘Work on manusorlrt completed November, 1031

The statistica in this report were prepared (unhu otherwise lndlmted by H. M. .
n lm rta and exports were compiled from records of the Bureau of Forelgn and Dot
rasy, both of the Byreau of Minas.
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Jalient figures of the lead industry in the United States, 1929 and 1930—Con :

¥

eneral imports of lead ix base bullion decreased 53 per ce
ult'of a 68 per cent decrease in shipments from Mexico and
t decrease in shipments from Peru. Receipts of lead in ¢
te increased 26 per cent; Canada’s shipments increased 3

1029

vor&?&ﬁ‘.‘ﬂ:?&ﬁ‘ffi‘ff‘I“d"""'"""""""""""'Zb%'r'&é;}:o«;tttt:tﬁ:i L 961, 028 t, whereas Mexico’s decreased 30 per cent. Exports of refi
Mexloo...- ---49---- B declined from 73,251 tons in 1929 to 48,307 tons in 1930,
Qanada.. -do---- fact that much of the Mexican base bullion formerly refined
AW ethor. 11T I I e orted from the United States is now being refined in Mexi

fvorted from there directly. .
f:World smelter production of lead in 1930 amounted to 1,¢
t tons, a decrease of 7 per cent from 1929. Lead smelted
ted States decreased 13 per cent, whereas foreign proc
Becreased only 3 per cent. .
BThe lead output of the principal foreign lead-producing co
ged as follows: Mexico declined 6 per cent, Australia dec
cent, Canada increased slightly, Spain decreased 14 pe
any increased 13 per cent, India declined slightly, and B
declined slightly. These 7 countries and the United
oduced nearly 90 per cent of the world’s lead.
§The London price of lead in 1930 averaged £18.075 per long
92 cents per pound, 22 per cent below the 1929 average and t
yearly average in pounds sterling since 1912. The London a
1121930 was 1.60 cents per pound below the New York aver:
Wimpared with 1.79 cents in 1929.
e members of the-European lead cartel, known as the Let
rs’ Reporting Association, were unable to agree in 193
EYjduction-curtailment program to offset the decline in consw
ghd the resultant increase in stocks and decline in price. By
231, however, the situation had become so acute, by reason
nounced decline in price during the early part of 1931, th
et ‘cent curtailment program was agreed upon to become effec
y 1. In July, it was reported that curtailment was to be inc
20 per cent. The association maintains a statistical of

Conditions in the lead industry throughout the world were far fv
atisfactory during 1930. The general industrial depression caused§
narked decline in lead consumption with which producers faile
:eep pace, so that there was a large increase in stocks and a resul
lecline In prices, '

In the United States the production of refined primary lead fj
lomestic ores decreased 15 per cent in 1930 and that from foreign
.nd base bullion decreased 32 per cent, making a decrease of 17,
.ent in the total refined primary lead produced. Monthly produc
raried considerably but declined toward the end of the year, the a
ige for the last 6 months being 11 per cent under the average fo
irst 6 months. The highest monthly output occurred in March.
he lowest in November. - . e

The New York quotation declined from a high of 6.25 cents-pd
ound on January 2 to a low of 5.10 cents on December 31, * Vi
.verage for the year was 5.52 cents, a decrease of 19 per cent from th
929 average of 6.83 cents and 39 per cent under the record 1925 pricH
“he quotation was unchanged from the first of the year until the lag]
ew days ig.February. Tﬁereafter a downward trend began, whig
ontinued with few interruptions until July when the price was stabi§
zed for a tirme at 5.25 cents. In August and September there wag
lurry upward due to some increase in demand, Kut early in Octobg
he price fell to 5.10 cents, where it remained for the rest of the yeap

Tge recovery of secondary lead in pig lead and slloys declinediif don.

er cent in 1929 and was the lowest on record since 1926; it wil evelopment and construction continued on a large scale at .
quivalont to 45 per cent of the primary lead produced from domestif [lea, ?ueensland, and production of lead bullion began in June

Te8. . . . De . . Py
The consumption of lead in the United States in 1930, as estimatedie e"';,e §§$ﬁn%€rl&gge 53,0: é&%rg I:Jngév'irnasnsg nllli:f:ggrg{l)g&gl?i‘lﬁf
'y the American Bureau of Metal Statistics, declined 21 per cent anQilitions. In British Columng the pr%ncipal developments i
ras the lowest recorded since 1922. - Consumption in the three majqQlz o the increased production at the Sullivan mine and the star
ses declined; storage batteries used 22 per cent less lead in 1930 thalll e tions at the Monarch mine. The latter and virtually all
11929, cable covering 5 per cent less, and white lead 30 per cent | Piall mines in the Province were closed down bv the end of t}
18 a result of the marked decline in the use of lead in storage batterig ng to low metal prices. At the Buchans mineyNewfoundl&Ii
able coverings ranked first in lead consum{:plon in 1930. THEEER tion was maintained at the rate of about 500 tons of ore p
uantity of lead used in the manufacture of white lead in 1930 w1 (. mill capacity was being increased to 1,000 tons pe
nly 54 per cent of that used in the record year 1922. ; Production at the Stantrg mine,gYugosla,via., begz;.n in August
Mine ])I'Odm"t'lonhOf lead c_ieglrciasedd 14 per censt,’ 1n 193?' b r %“T’r © WELSTd by the end of the year 700 tons of ore per day were being t
irge decreases in the principal lead-producing States of the West anfiiln. . . . . . .
1 the tri-State (Joplin) area, but the southeastern Missouri distridiRs gggenswe discovery of lead ore was reported in the Umted
acreased its production sllgilt,ly. Production in Idaho and Utaly A PRODUCTION
thich ranked second and third to Missouri, decreased 10 and 23 pefs : GENEBAL‘

ent, respectively. Nevada, Missouri, California, and New Yor{

howed noteworthy increases in production; New Ylork reported lead ig lead produced in the United States for domestic mark
roduction for the first time in more than a decade. o pxport is derived from three main sources—domestic ore, forei
. {gnd base bullion, and secondary materials.

4

'3
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482 MINERAL RESOURCES, 1930—PART I LEAD
The following table shows the quantity of pig lead produced fron Refined primary lead produced in the United Stales, 1720~19

each of these sources from 1921 to 1930.

8hort tons
Pig lead produced in the United States, 1921-1930, in short tons : —
' From From
Dolsléger- 1()%21[”0{? Soft Jead Total pro- domestic Frolm forglzn Aver
2. zod soft | 8o
From do | Fromtor: | o agr | " | 1) duciudyT | orgsad | orelgn | G akop

280
Yo msticors| S8R | secondary | ota batfon | % |vulion

bullion | bullion | roaterlals . ,
- | el v | e,
1021..... o b 50, 367 10,510 340,307 | 43,500 | 168,210 | 542,122 | 612,794 | 7,039 | 21,680
22 543 841 74, 181 06 430 344,503 | 44,001 | 101,461 | 669,085 | 507,026 9,581 | 33 448

338, 376 88,244 ) 107,518 571,134 552,228 ) 6,085-| 12,821

366, 008 66,208 | 188, 503 810, 769 548, 450 | 15,872 | 46, 447

382,314 47,418 | 210,403 040, 198 530,905 | 15,334 | 84,080
(424,433 | 7,658

249, 107 74, 305 09, 250 532, 662 468, 746 | 13,808 | 50, 018
673,740 | 60,283} 120,000 366,241 | 61,332 | 100,740 | 618,322 | 543841 | 24'288 | 60, 193
Sr47 | Wos | doaen| 700000 | oek et | 4709 | ou ook
. . . . . oy A A , 560 3 2 47,0 3
The total production of pig lead in the United States in 1930 deg Ssdoo | ss7or| aeses | g odl | gs0)ass | 481210 | 10040 | e
creased 141,100 tons, or 15 per cent. Production from domestic oreg 800,003 | 45485 | 200008 | 7Totodt | aonaeg | aoaes liom el [ -%2

483,622 | 65,608 | 235,345 | 774,633 | 672,408 | 20,675 | 72,460 | . o6
306,094 | 45,678 | 201,361 | 643,033 | 673,740 | 34,348 | 34,045 | .06

13,895, 677 |1, 313, 135 (6, 460, 711 |21, 672, 623 118, 372,628 ' 3,200,006 ...

and base bullion decreased 15 per cent, and that from foreign ore and;
base bullion decreased 32-per cent. Production of pig lead from
secondary materials decreased 7 per cent.

- The lead content of antimonial lead Is gx(t}:luded (ses p. 487). ¥ Desllverlzed solt lead

¢ PRIMARY LEAD orrected figures.

REFINERY PRODUCTION

Pig lead is, classified by the Bureau of Mines as primary or seconds
ary, according to’ whether it is derived directly from the smelting o
ores and froni base bullion or is reclaimed from junk and industria]
lead scrap.. Some plants that ordinarily smelt ore frequently add lead
scrap to the charge, so that the resulting product is an inseparable mix4
ture of lead from both sources and is all marketed as refined pig lead?
Nevertheless, the smelter calculates the quantity of secondary leaq
8o produced, thus enabling the Buresu of Mines to obtuin a consecug
tive record of the amount of primary lead being supplied to the trad
each year. . . ;

Primary lead may be produced from domestic ore or foreign o
and from base bullion. The smelting of lead-bearing ores from &
Western States yields an impurae pig lead (base bullion) that contaiy
valuable amounts of silver and gold, in addition to objectionable
purities such as copper, arsenic, and antimony. This base bullion-
given further treatment for the removal of the impurities and fina
emerges for the market as refined pig lead. The smelting of lead
bearing ores from the Mississippi Valley and Southern States yield
soft lead pure enough for marketing, but some of it is desilveriz
and is designated in this report as desilverized soft lead. Foreigm
ore is first smelted into base bullion and then refined for market
Foreign base bullion imported into the United States is also refined
before marketing. All these products for market are referred to af
refined lead. : . i

The following table gives a summary of the refined primary leq {E T —— 308, 222

The total production of refined primary lead in the Uni
n 1930 was 17 per cent less than that in 1929 and less th:
y year since 1923. The total value of the output in 19
gper cent less than that in 1929 because of decreases in both
hnd average price. The value of the output in 1930 was
ne-half that in the record year 1925.

@ Outstanding features in the production of primary les
dUnited States in 1930 were the increased output from for
yihe sharp decrease in production from foreign base bullion
ecrease in production from domestic ores, Lead smelted
ign ores increased 16 per cent in 1930 and was equivalent
#per cent of the total primary output; that produced fro:
gibase bullion decreased 52 per cent and amounted to on!
ginore than 5 per cent of the total as.compared with 9 per ¢
otal in 1929. The total lead derived from foreign primary
Blerials was 11 per cent of the total in' 1930, as compared wi
t in 1929 and 20 per cent in 1928. The production of re:
Hrom domestic ores decreased 15 per cent in 1930 and was
hat recorded for any year since 1924.

‘The following table shows the quantity and value of ref
Eproduced in the United States from domestic ores from 1921

Refined lead produced in the United States Jrom domestic ores, 1921

Year 8hort tons Value Year .| Short tons

630, 685

produced in the United States from 1720 to 1930. do8. T4 8 220
806,407 072, 498

054, 921 872, 740

161732—383———89
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GEOGRAPHICAL BSOURCE OF LEAD RAW MATERIALS
REFINED IN THE UNITED STATES

The following table shows the source of the ore and foreign ba:
bullion from which refined lead was produced in the United States
part of the base bullion produced in t
and Easterny
orting the production of lead by so

from 1921 to 1930. A larﬁe
Western States is shippe
States for refining. In re

to the Mississippi Valle

most of the refiners make the distribution on the basis of base bu
so that the total lead given in this table as from domestic ore includeg}
both base bullion and refined lead and thus contains aTllt;rga part.o
e
the total production of refinef
as shown in the preceding table, by 6,2 A

the antimonial lead produced from domestic ores.
total given here for 1930 exceeds
lead from domestic ores,

tons. The production of antimonial lead from domestic ores in 193(]

amounted to 8,918 tons.

Primary lead smelled or refined in

SMELTED O

urcesy
1].101} J

domes

the United States, 1921-1930, by sources,-y

: LEAD

ki The table shows substanti i
i : substantial decreases in lead pr
0st of the important lead-producing States. ?n?:;le:
gwes recorded for Alaska, California, Colorado, Nevs
ind Wisconsin.  Production was reported for Ark:
#ork in 1930 for the first time since 1018. Foreign or
gUnited States in 1930 came largely from Mexico, Car
pamerica (chiefly Bolivia). Shipments of ore from «
priginating in Siberia) accounted for the increase st
ghreign * countries. Production of refined lead in th
om Mexican base bullion was 64 per cent less in 19
d 84 per cent loss than in 1928; this decline was du
of new reﬁmni capacity in Mexico in 1929.  Prod
from South American (Peruvian) base bullion d

SPECIFICATIONS FOR PIG LEAD

The American Society for Testin i |
_ ) T g Materials clas
fhree grades—corroding, chemical, and common. 8L’I‘sl]

short tons " q : 22 :
. to chemical composition are shown in the following
8ource of ore 1028 | 1022 | 1923 | 1024 | 1026 | 1026 | 1027 | 1928 | 1929 owable chemical compogsition % the various grades of pig lead,
o . American ociely Jor Testing Malerials
Domestlc ore!
aska.... 609 { 1,018] Lol 062
Arlzoaa 10,281 | 10,646 | 7,918 | 8144
Arkansss b ooeerfooanvea]omccmnaficmcccmnloviasacemm e e e e o
Californt 4,148 074080 | 1,282 1 T6A Corrodlag s
Colo?;goa 31, 866 | 37, 663 | 37,040 | 28, 683 Jead,! not C}‘:ﬂlfal
Idabo. .. 123,303 |132, 664 150, 818 {141, 748 over—
Tilinofa 1_. 47 37| 22 30 ]
Kansas £. 15,001 | 20, 884 {126, 463 [127, 014
Missor “\’; N 208, 627 218 ogs 210 356 oz, 780
uri .. d d '+ -~
22, 26,350 | 23,041 | 20,470 | 26,705 | 154K Yer ... ____ P‘B"&')’l‘s &?" St
10,978 | 11,370 | 8,680 | 6,823 oppa - 9015 |0.005-0.015
3,782 | 4,383 | 8,377 | 8,468 pelr and silver together. ‘0035 .04 o 08
¢ end ¢ :
----------------------------------------------------- 20016 s
7,467 70,004 147,887 140,602 -gois 'g )
1 79 37 femeeaen -%y g
oo wl wl Bl g
6IRS.... .
e AT AR R lE i ———— il B
rginia ! 2,1 . y ) iy :
Washingt zeoz | 22621 a2l 537 B2 The maximum limits for bl
gz:‘io?%g"}‘ 2 7 88; 2082| 2,000 1812 5‘,{.?,,,‘{2,‘,'“}‘;‘;;“{; th‘; niogxlﬁ‘r;\;cé:{ﬁ?r:gz;.md sliver have been given, but It Is
ndistributed......] 101} 76] 601 16| & |ieeeoeioliecoraaofononnnoo a designsatio; used
Zine ruldue: ....... 1, 541 505 | 1,008 102 ﬁl:‘ecéll::g produced rmlin sou%htenaatu}:gshm:?oml onlagf many years in the trade
395, 287 |481, 689 1564, 036 (582, 000 (686, 451 895, 830 [084, 185 642, 697 BV, Less than 0.005 per cent,
[N ot specified.
........ 6 F 031 PR I SOFT LEAD
NN I . 2 2 . . .
4, ,123 | 9,400 .
3110,670 | 5,38 | 4,198 10,128 | 94% SPJ” Pig lead is smelted from nonargentiferous lea.
I 470 {77233 19 67 Mty, most of which are produced in the Mississi
1,012 | 7,200 | 16,807 | 33,328 | 31,107 | 32003 | 22,844 | 14,89 | 16,807 e recoverable lead content of all ores mined in th p[l}
2,235 ' ) y min e
1 .
& o) o Y 8 Wasdal_mut. 559,000 tons, of which 246,000 tons or 4
o O AT T geained In nonargentiferous or soft lead orgs. Th
R e 1044 | 213165 y '(t?u}lgta:;:tlg?ttqorgtl}bufpd 81 per cent of the total s
50,307 | 03,016 | 74, 481 {124, 080 {112,048 [118, 266 (128, 380 [154, 860 |102,335 ¥ York 1strict (Joplin) contributed 15 per cent;
York, and Wisconsin contributed most of the re
Qrand total....|145 654|546, 605 628, 617 |706, 080 (708, 499 |814, 088 [B12, 846 (707, 566 (788,127 - the re

1 The lead produced by these States {3 nonargentiferous or solt lend.
duced from Colorado and New Mexico ores Is also nonargentiferous.

2 The smelter output of Jead o Kansas and Oklahoma Is ssparated on the basis of mine output

Tiureau of Mines has bean unable to obtaln an accurale separation of smolter output.
» Inoluded under * Undlatributed.” Bureau of Mines not at lberty to publish figures.

A small quantity of the lead i

*

he production of soft pig lead in 1930 amou :

y: nted to
¥rease of 15 per cent from that in 1929 and equi(:'ale;t
githe total production of domestic refined primeary lead.
gor.cent of the soft pig lead produced in 1930 was mar
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rizing, and 18 per cent was desilverized. The former, which is - By-product primary antimonial lead produced in the United States, 192
in the trade as chemical lead, contains 1 to 4 ounces of silver to
1 and 0.04 to 0.08 per cent copper}'5 it is used chiefly in the mans

Antlmbnlal lead

ilveri d is used Total | By- .
‘ve of cable, pipe, and sheets. esilverized soft lea Cota . ‘
. in the manufacture of white lead, where a very pure produc'v . resad, | produa _ Total
iired ' k Year ‘g°“‘ m’onlnl From ‘Frolm
- . . . . 836 83 ore. :
ibstantial quantity of high-grade lead concentrates from thé: i buliion |(percant-,domestle | 10780 Antimony conten
+ippi Valley is used each year in the manufacture of lead pig4} Sonny | 35esf (" tong) | (short Bhort | varue
principally basic lead sulphate (white sublimed lead) andi Soos. | Tonnt
. zinc oxide. In 1930 over 6,600 tons of soft lead were recovere(ri
(DD v in soft pi lead and lsad pigmente amounted (oI~ miml 1) el amloe) wna el
-lead recovered in soft pig 10&(.1 and lead pigmen s(ia.{no i lead! 366, 241 39| 11,35 2,666 | 14,100 | 1,950,370 | 2.170 15.3
cent of the total domestic primary lead recovered in pig lea 123 420 40| 13503) 7104 | 20,787 | 3376713 | 2,763 13.1
. ] . 0 457,477 4.3 14,472 5,105 { 10,667 8, 785, 547 2,624 13.3
ellowing. tabla summariass the production of soft lead fro are| i3] e Guge el G
foilowmg table summarizes the production of soft le gor, gue 43| jocioy s mur) szl L7 1.2
-y 1930. : : 483,622) 53| 17,062) 8,607)26,660 | 3,267,005 | 3.082|  1L.8
308, 094 3.5 8,018 4,793 | 13,711 1,302, 524 1,885 12,3
.{ produced in the United States from domestic ores, 1982-1930, in short to L — 7 [ 12.€
' - load ' .
Soft pig lov ot lead Total | peroen , SECONDARY LEAD
v : recovered|Total soft) gomestio | age of d |
ear ; . . . .
Undesil: | Dasil- | moa *| monts lead ! - Much of the lead consumed in the United States is used in the

zed ! ] C )
e | e facture of articles from which there. is a large return of sec

finetal. This is particularly true of the storage-battery ir
fhich is a leading consumer of lead and in which -there is:
nd rapid return of secondary metal. This industry is resg
Jor much of the increase in the ratio of secondary lead produ

74,305 | 283, 566 13,802 | 207,447 | 488,448

domestic primary lead production. In 1914 the secondary.
P00 Tehw| 66| 2o 6m 858,042 Wes equivalent to only 12 per cent of the primary output from

0 ores; in 1930 the ratio was 45 per cent, a decrease from 46 |
f. 1929.  Other important lead-consuming industries in whic
s & large return of secondary metal include cable manufacture
bearing-metal manufacture, and type-metal manufacture,

.3 domestlo refined lead, domestic lead In antimonial lead, and domestic lead In plgments.

ANTIMONIAL LEAD

- ial lead is an important by-product of the refining of basg @iThe quantity of secondary- lead recovered in 1930 was'
xl.nOIIlrllallg?so’ 183’711 tgns of pri}r’nlt)u'y antimonial lead were prag tqually 31v1ded between that recovered as pig lead and that rec
" decrease of 47 per cent from the 1929 output and equivaleng ih the form of alloys.

§: Lhe following tables show the recovery of secondary lead

ffatlo to the refined primary lead produced in the United Stats
mestic ores. Further details of the secondary lead indust:

ound in the Mineral Resources chapter on Secondary Met

per cent of the total refined lead produced from base bullio
decreased importation of base bullion from Mexico had-
d effect upon the production of primary antimonial lead. Ir
3,600 tons were produced from the smelting and refining of
. ores and base bullion, whereas in 1930 only 4,800 tons werg
.1 from the same source. Foreign ores also ylelé a higher perg

Secondary lead recovered in the United Stales, 1928~19301
o of antimonial lead. The production of antimonial lead fro .

~ores was equivalent to 8.4 per cent of the refined lead produced Loadia | Totelrocor
i i 0, while the yiel Plg lead »
“hose ores in 1929 and to 6.9 per cent in 1930, while the yieif Year it o %93{:“)
;omestic ores wds 4.5 and 2.7 per cent, respectively. ' Short tons
principal uses of entimonial lead are in the manufacture g
» batteries, bearing metal, and type met.gl. bThelionsump A : ;g: 8 %:% ;gs: o |
anonial lead in storage batteries decreased about 14 per cen! ;Zg: 5‘% 5{2:128 . 22‘6:%
: H , 52,300 77,
following table shows the production of primary antimo oo | el e
~um 1921 to 1930. }323:% 17800 311,000
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‘0 of secondary lead recovered to refined primary lead produced in the Um'fad

MINE PRODUOCTION
States from domestic ores, 1913-1930

: - . BY BTATES
Refined primary lead Secondary lead ¢ . . .
oneder : ) The following table shows the mine production of recove:
Yea Aversgo Rétlo to re M by-States from 1921 to 1930. '
r - & )
Short tons p"ch}’;' 8hort tong | fined priy B . ) .
cl:nts) Mine production of recoverable lead, 1921~1930, by Slales, in sho
le, %2 ;49 ggg; State 1921 1922 | 1023 19@.4 1025 1926 1027 | 1028
: : G wm '
- 3 g ‘9o 1 T 759 377|410 631 780 718 | 1,008] Lo,
g;g;gg ‘7“1' g:‘;% ) 32711 | 7, 5% S,I;g 9, 3’;1) u,egg 11, e';zg 9, 932."; 7, xgg
424,433 &3 12200 3,168 | 4,776 | 2,982 | 3,283} 4,047 | 1,350 | 046
i 849 g-g e 11,732 22,849 | 23,770 | 31,483 | 34,404 | 33,388 | 26,751 | :
408, 748 5.5 189, 500 ") 07,917 1121, 17871124, 47871126, 521|136, 480 |151, 019 145,323 |1
343, 841 zof Ioddoo 1,3 ,381 | 1464 [ 1,000 ( ess | 277 ags
506, 8.0 04, 23,271 | 17,598 | 18,860 | 22,776 | 28,463 | 27,407 | 25,276 |
%&gg g-g 220,580 " X 02 ] (Im 163 ] 139 £
608, 320 6.3 276'383 [Misour] 180, 085"(178, 412|160, 743 [189, 920 |311, §68 |207, 012 |108, 760 |108, 303 (it
miEl i) Nk G s o [l [l Pl s g
673,740 8.0 255800 1,606 | 1,016 | 1817 | 3,210 3480 | 8028 | 7,805 | 1
62,860 | 66,004 | 71,358 | 70,948 | 69,704 | 51,680 | 43,887 |
Wrecon.... ... 0L 3 IR O) 3 ] 3 7
PIGMENTS . . h D oe|ee 0] . 87|
. ' : : i - i M T I T
ead pigments manufactured in 1930 contained 197,557 tons:of T B0 | 07,008 101, 724 (6555 {168, 308 a7, |1, 288 145,518 1
1 derived from the sources shown in the following table. Refinegs e es| Less| sl el 238l Q
lead is used in the manufacture of white lead, litharge, red lead; 2 era| em| T'7ae| 1254 1877 1848 2,000 | 1,808
"limed lead, and orange mineral. In 1930 about 190,000 tons of the :
| contained in lead pigments were derived from refined pig lead} 414,401 1477, 633 1847, 217 1606, 068|684, 430 (683, 017 885, 480 1 627,163(s

o i . nt; r ‘
ite lead accounted for 45.9 per cent: hth&l‘ge, 35.5 per cent; ¢ 1t i 8ald that a fow tons of lead ore were mined at the old Chip minein M husatts

: . sublimed lead and orange mineral, 2.6 per cenf Bkl smelter owned by the mine operators.

']l, u];)% 5’911;3 ggng’n ?in?eage 1 zino oxide are t,hge principal pigments g Lncluded uader *Undistributed.* Bureau of Mines not at liberty o publish fgures.
. h : pounds.

iah 1 i . i Bureau of Mines not at liberty to publish figures.

:ch the lead content is derived from ores \;irzlnla, figures for which the Bureau of Mines Is not at lLibe

“urther details of the production and value of lead pigments in thy by Exclusive of the output from
ited States are given in the Mineral Resources chapter on Lead ang Mine production decreased 14 per cent in 1930, There 3

o Pigments and Salts. gcrepses in the principal lead-producing States of the We
e tri-State (Jopﬁn) area. Missouri again ranked first in pr
iaving contributed 36 per cent of the total; its output wa
higher in 1930 than in 1929, due to increased production in t
tern Missouri district. Idaho and Utah ranked second”
I production in 1930 and showed decreases of 10 and 23
pectively. Percentage decreases in other important lea
g States were! Oklahoma, 50 per cent; Colorado, 9 per cent
pli per cent; Montana, 46 per cent;: New Mexico, 7 per cent;
¥iha, 47 per cent. Noteworthy increases were recorded in
ouri, California, and New York; New York reported
uction for the first time in more than a decade.
¥Detailed information concerning the mining activities in tk
tricts of the United States can be’found in the chapters of 1
daling with the mine production of gold, silver, copper, |
¢ in the various States. , :

Lead in pigments,! 1982-1930, by sources, tn shorl tons

Lead in plgments from—

- Domestic | Forelgn Metal Scrap

icludes also lead recovered in zine oxide and leaded zino oxide,
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" LEAD BALANCE SHEET OF THE UNITE]

Most of the lead ore mined in the United States is
lead content emerges in marketable form as primary
And antimonial lead. Some of the ore is used in t
of pigments and some may be exported, but for s
dmount exported has been negligible. The total p
lead in the various products in which it is produce
pmpared in the following table with the estimates of
the ore mined. The table begins with 1907, the fir
jhe mine production of the entire country was dete:
quantities compared were determined by independent

BY DISTRICTS !

The following table gives the lead production in the principal lead
producing districts.

Mine production of recoverable lead in the principal lead-producing disiricts of ¢
P / United States, 19221930, in short tons 4

District Btate 1922 | 1023 | 1924 | 1925 ; 1926 >1927 l 1028 | 1620 ' 1

1
176, 768(107, 458{187, 737)208, 915(203, 002|190, 261 184, 270
91, 216{114, 426]118, 327|120, 856{128, 834)141, 948 138, 276,

Boutheastern Mis-
sourf region.
Coeur d’'Alene re-

producers and consu of lead- ing ore
plagham. ... 19, 348) 26,353| 34, 78a| b4, 982] 54, 007| 85, 508! 82,375 RitC hc T8 fs }rlne;‘s d-bearing ore, the tal
-Jopiln reglon....... Kanses, Nillissouv 87, 771] 86, 787| 92, 110(105, 372(102, 117) 81, 686 70, 086| N the accuracy o the gures.
rl, Oklahoma.
- 26,220| 33, 346| 40, 850} 35, 010| 41, 403] 41,427 . . ) ) )
Pa;kcc uy“?m Um‘ - 38, 006| 40, 674] 45, 8891 47, 108] 46, 048) 44, 096 mparison of mine production of lead and primary domesiic le
San Juan Moun- | Colorado. 5,332 13, 167| 13, 148| 17,002] 19,237} 21,730] 18, 565

lead products manufactured in the United States, 1907198

talns.
Rush Valley. 1,284 926] 2,465 5,022 7.340] 7,222
2 804 1,1?5 - 6,631 9'_??? 2:%:5% g.: igg Primary lead accounted for |
807 "2, 163| 2, 808] 2,420 .
2ok Targ rim ram| a3 2 Yoar Mize
958 802, 1,182 1,806)  064) 1, 180] production) posia4 |Antimonial| Flgments
1 3| pry lead made {rom
ore
Warm Bprings. 5,653,706 | 5,249,081 | 124,168 | 121,786
B i sippi| Towa. Noribara| 1,260 8| 1,630 2,855 1819 2141 1,706 429,580 | 424,433 8,330 11,179
ey, PP O nols, Wis- | ' 496,814 | 476, 849 8,032 16, 212
consin, . 414,401 | 308,223 6,675 9,089
Jack Rebbit........{ Nevada. ... -701) 538|120 724 678 1,268 2,561 477,633 | 468,748 5, 810 13,893
Eagle. .. Montans.oeeeee|cmanon|omaeacaiio foeaa .- [ Gt 547,217 543, 841 0,704 13, 612
Pend d'Orellle. ... Tdaho..oceeaen 238) - 304 67| 113 81 1,048 694 596, 068 566, 407 11,741 15,338
A0DEl...ceeeeeemns Arlzona. ... 2,140 L7731 160 4 7 13 4 684, 439 , 921 12, 500 17, 547
Dome. ... Idaho _| 26| e02l 246 1,182 1,074 683, 017 685 16, 620 13,
Yellow Pine........| Nevada......... 18| ""736| 3,856 2,644] 052  828| 1,106 865,480 | 688,320 14, 044 13,136
Magdalens. : 818 819| ' 4o8] 1627,153 | 628,202 15, 825 10, 468
BQOD .. eesmeeonncen 80, 1 647, 995 672, 408 14,751 3
Kentucky-8outh- 418 568,313 5§73, 7140 7,018
ern Ill{no nois. : - -
Northport... Washington - 1919-1030. 0 eeeneeenn ...| 6,820,118 | 8,764,864 | 181,747 | 150,170
8pruge Moun Nevada 3 . =
Fureka.._.. ....do 888 . 007-1930- e wm e meccmee- 12,482,824 | 12,003,045 | 255,016 | 271,928
Bould Idt}ho_ Q) U] Q] . 3 _
g};ﬁéﬁ‘:{f:‘n ot ﬁlé:l:?.n::....:.. 28 Inoludes 8,326 tons of lead producad from domestic ores smelted outside the cc
tonwood. Riraludes 3 tons of lead produced Irom d tlo ores 1ted outside the count
Cedar Plalpa....... Montana.......- 57 .Bxolusive of the output from Virg!nia, figures for whioh the Bureau of Mines is
Vulture.. Arlzona. 3 777 e :
Monszn, Monta lhe table shows substantial discrepancies for ir
Summlt Gounty...| Colorado... bably due largel{r to variations in mine and smelt,
Utah,. oo 16-in none of the last 12 years has the discrepancy
tof the total lead produced.” From 1907 to 1918,
duction exceeded the primary lead accounted for :
50,000 tons, or less than 3 per cent. From 191
3 an excess of 208,000 toys, or about 3 per cent, in {
sined in the lead products. For the total peri
8t. Lawrenoe Coun- ) .
ty2 )7 to 1930, the primary lead content of lead pic

' Bureau of Mines not at liberty to publish fOgures.
1 Not listed according to rank.

production by only 67,290 tons, or less than o
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LEAD SMELTERS AND REFINERIES

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

TARIFF

The tariff act of 1930 became effective June 18, 1¢
phange in the lead schedules from the 1922 act was in
ticles or.wares not specially provided for, if compose
thief value of lead, but not Y&ted with piatinum gol
golored with gold lacquer, wﬁether partly or whoily n
flhe import duty on articles coming under this cla
ficreased from 40 per cent to 45 per cent ad valorem.

le gives the duties on the principal lead items und

UNITED STATES

Arizona: Douglas—Phelps Dodge Corporation. (Smelter.) .
California: Selby-—Belby plant, American Smelting & Refining Co. (Smeli4f
and refinery.) .
Colorado: -

Durango—Durango plant, American Smelting & Refining Co. (Smelter}}
Leadville—Arkansas Valley plant, American Smelting & Refining . Cg)
(Smelter.) v
{ﬁ?hq: Bradley—Bunker Hill & Sullivan Smelter. (Smelter and refinery.)
nois: H
Collingville—St. Louis Smelting & Refining Works of Mational Lead
(Smelter and refinery.) ;
I d_Federal—Federal plant, American Smelting & Refining Co. (Smelter.)
ndiana:
East Chicago—International Lead Refining Co.! (Refinery only.) s -
East Chicago—U. 8. 8. Lead Refinery (Inc.)¢ (Refinery only. Betig
electrolytic 8rocess.) i
I&qnsas:‘ Galena—Galena plant, Eagle-Picher Mining & Smelting Co. (Smelter;
issouri: oy
Granby—American Zinc, Lead & Smelting Co.® (Smelter.)
Herculaneum—=St. Joseph Lead Co. (Smelter and refinery.)
Joplin—Eagle-Picher Lead Co. (Smelter.)
Mc()éltalig.e: %Ea.st elena—East Helena plant, American Smelting & Refining
melter. :

{

I'mport duties on lead commodities under the tariff act

Item

Lead-bear|ng ores, lue dust, and matte of all kinds. (Duty shall not apply
to lead content of copper, gold, or silvor ores, or copper mattes unless ac-
tusally recovered.)

Lead bullion or base bullion, lead in-pigs and bars, lead dross, reclaimed
lead, scrap lead, sntimonial lead, antimonlal scrap lead, type metal,
Babbitt metal, solder, all alloys or combinations of lead not specially
provided for.

Lead sheets, pipe, glazier’s lead, and lead wire

Articles or wares n. 8. p. {., if composed wholly or in chief value of lead, but
not plated with platinum, gold, or silver, or colored with gold lacquer,
whether partly or wholly manufactured.

2| Lead pigments:

Nebragka: Omaha—Omaha plant, American Smelting & Refining Co. (Smel tharge. ........
and refinery.) 3:?,".“ mineral

New Jersey: . k
Newark—Balbach: plant, U. S. Metals Refining Co. (Smelter and refine p i
Perth Amboy—Perth Amboy plant, American Smelting & Refining Of

(Smelter and refinery.)

- Oklahoma: St. Louis—Ontario smelter, Eagle-Picher Lead Co. (Smelter.) :
Pennsylvania: Carnegie—Pennsylvania Smelting Co.* (Smelter and refine
g:x;s: El Paso—El Paso plant, American Smelting & Refining Co. (Smel
ah; ' T
rnpernational—lnternationnl Smelting Co.? (Smelter.)
Midvale—United States Smelting, Refining & Mining Co. (Smelter.)’
Murray—Murray plant, American Smelting & Refining Co. (Smelter.

Whitelead. ....ceer e eemccaceccee e maeeas o
All plgments contalnlnflend, dry or {n pulp, or ground [n or mixed with
oll or water, n. 8. p. {.

Lead chemicals:
Acetate, white
Acetate, brown, gray, or yellow. ...
Nitrate, arsenate and resinate.........

All other lead compounds, n, 8. p. {. o

WORLD ASPECTS
WORLD SMELTER PRODUCTION

he following table shows the world smelter prod
from 1926 to 1930, so far as statistics are available.

used wherever possible. For countries for which o
bt yet available the figures ‘are taken from the ye
erican Bureau of Metal Statistics and other re
3t in later reports the official statistics will be
ceived. ' ‘
There is always a possibility of duplication in fi
orld production, for sorne countries send ‘‘work lead
to other countries for refining. Furthermore, s
3nd antimonial lead are often included in the figure
Breign production, whereas the figures for the United S
huly refined primary lead that was smelted in this cour
Bha, source oF the ore; refined lead produced from fare
is excluded.

CANADA

British Columbia: Trail—Consolidated Mining & Smelting Co. of Canada (L{3
(Smelter and refinery. Betts electrolytic process.) Ty

Ontario: Galetta—Kingdon Mining, Smelting & Manufacturing Co. (Li

- (Smelter.) . i

MEXICO

Chihuahua: Chihuahua—American Smelting & Refining Co. (Smelter.)
Co(ashui.llz:‘:3 ']).‘orreon—-American Metal Co. (Ltd.). (Cia. Metalirgica de To:
melter.) .
Hidalgo: Zimapan—Cia. Min. y ¥Fundidora de Zimapan. (Smelter.)
Nuevo Leon:
Monterrey—American Metal Co. (Ltd.). (Cia. Minera de Pefioles—8/¥
(Smelter and refinery.) A
Monterrey—American Smelting & Refining Co. (Smelter and refineryj
San Luis Potosi: San Luis Potosi—American Smelting & Refining Co. .(§
Minera Asarco.) (Smelter.) g
Sinaloa: Mazatlan—Cia. Mexicana de Minecrales.? (Smelter.)
Zacatecas: La Fé—American Metal Co. (Ltd.). (Cia. Minera de Pefig]
S. A.) (Smelter.) g

1 Subsidjary of Anaconda Copper Mining Co.
¢ SBubsidiary of-the United States 8melting, Refining & Mining Oo.
+Plant {dle {n 1030,
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e following table shows the exports of lead from
s from 1921 to 1930. Of the lead exported with bene
Bk in 1930 miscellaneous lead manufactures (principall
unted for 21.9 per cent, white lead 38.9 per cent, red le
, babhitt 2.9 per cent, lead-covered cable 4.8 per
tal 2.6 per cent, shot shells 1.9 per cent, and others 6

EXPORTS

The chief lead export of the United States is refined pig lead deri
from the treatment of foreign ores and base bullion. Exports
creased 34 per cent in 1930 owing primarily to a 53 per cent decre
in imports of base bullion. Europe took 58 per cent of the totdl
Asia 36 per cent, South America 5 per cent, and North America ¢
Africa 1 per cent. Exports to Asia almost equaled those in 1929

k . Refined lead exported from the United States, 1921-1930
falling off of exports to Europe accounted for most of the total

%ﬂa.se. In Europe the United Kingdom, Sweden, Denmark, Plgs, bars, sad old | Forelgn lead Pigs, bars, and old
rance were the largest importers; in Asia and South America, Jap4f exported In —_—
and Argentina, respectively, ranked first. Japan took 32 per cer} tares mith Year
and the United Kingdom 19 per cent of the total United States expor Short tons | Valug | bemefltof Short tons | Value
. . (short tons)
Refined pip lead exporied from the United States, 1929 and 1930, by deslinali
20,024 | $2, 402, 033 9,300 71,936 | $9, 605, 6
38, 178 3, 781, 906 8,077 125,267 | 12,817, 2
1920 1030 80,735 8’3696' 3&% {%’% 1;3 %2? 1(7),:#3%
, 090 | 10, 396, , , 178,
Destination 103, 510 | 18, 695, 331 11600 307 | 3004,
8hort tons| Value | Short tons
North America: CONSUMPTION
3'“8""“ . 141 $24, 662 9
Mexico. s w me ) ED PRIMARY PIG LEAD AVAILABLE FOR DOME
Fo . 6, 981 91 SUMPTION :
20, 107 7 ks .
105,346 | 318 fThe manufacturing industry of the United States cor
ffour main forms; namely, refined primery pig lead, pr
R 934 ponial lead, primary lead in the form of ore, and seco
112, 220 b the following table shows the refined primary pig lead a
Bl o? sumption from 1925 to 1930.
» 603 u
4?’ §'{g 3% ed primary pig lead available for consumption in the Uniled Stal
d in short tons
401, 405 2,442 | '
02, 085 576 1928 1028 1927 1928
419, 031 5, 206
‘2)03,288 3, 001
5,700 &5 5,045 8162 10,711 9,464
149, 812 22 o021 | 11,182 | 2467 682
708, 266 7, 667 766,069 | 798, 041 706, 530 | 781,071 1
2'”2:@% ?25% 719,035 | 818,256 | 809,708 | 791,197 | 3
4, 909, 535 27,898 :
...... 103,510 71,936 123,267 | 116,269
78, 439 953 'y
1, 504, 706 drawback w.| 1,600 17,086 | 12,004 | 13,224
'6?:: w 15 222 took In bonded warehouse Dec, 31...( 8,162 | 10711 0,464 4,139
1 1o ] ‘ ~123,380 | 100,602 | 146,735 | 133,832
]
LeL e 2% bly avallable for consumption.....--. 055,055 | 717,658 | 062,973 | 657,665 | ¢
B i
French... ) o T 21l 1 Hnelndes 622 tons of *“old, reclalmed, and sorap*’ In 1925 and 1,135 tons in 1928, Corr
---------- B mm;not e o epeasd of calculatl tity avallable for domestlo oo
0 not avallable. or purpose Gl ng quantity ;) L]
73,310 7,178,337 48,307 3,9 -rohouuouo estimated to hl:veproms(nsd unohanged from the beginning of the year.

1 Less than 1 ton.



510 MINERAL RESOURCES, 1930—PART I - LEAD

The foregoing table is intended to include only primary lead of + Percentage of lotal lead tonsumed in the United States, 1925~193

lond smelted directly from ore. There are, however, some small dis%

‘repancies which should be pointed out. Many primary lead smeltersj Use 1025 | 1028 | 1027 | 1028

rroduce from secondary materials some lead that is inseparable fromge
e primary lead in the final product. Exports of lead as reported ble ooverings A j2 ) 0| 0as| 1.8
“ove may therefore contain some secondary lead. There are alsg] 18 1oad .o o | Tl iees| Bo
e inaccuracies in the statistics of imports, exports, and warehousellE ("% o Se ) Sa| te 4l
~ransactions. Nevertheless, on the basis of the data available, theJiltittargeandredlead. 490} 4001 de2) 3.3
iable gives approximately the quantity of new refined lead avaiin.bl o $80| 380| &s7| 31
lo American industry each year. As the table does not conside; 3501 38 o 4
‘luctuations in producers’ and consumers’ stocks, it indicates thel L7e| 178) 10| 18
trend of consumption only in a general way. 78 140 xigg f‘g% hy %
CONSUMPTION BY USES 70 B A BT B
b €73 L4 482| 49

The quantity of lead in all forms consumed by American industryg

is estimated each year by the American Bureau of Metal Statistics}

The following table is quoted in full from the 1930 yearbook of thaf} yFrom 1923 to 1929 storage batteries were the largest

lload, but in 1930 cable coverings required more lead tha

1

~ureau. : ) lse due to the fact that the decline in the storage-batt
Lead consumed in the United Slales,! 1922-1830, in short tons i 1930 was much more Ipronounced_ than that in th
Bndustry. The quantity of lead used in the manufactur
Purpose 19022 | 1928 | 1924 | 1925 | 192 | 1927 ( 928 | 1920 batteries declined 22 per cent, while that used in cal
- : fldclined only 5 per cent. . :
Vhite lead *. .. 156,000| 330, 000| 150, 000] 131, 000{ 120, 000( 126, 000| 123, 000] 119,700 R H : _
Vhitelesd t. 56,0001 130, 00| 160, 000! 131, 000 120, 000} 126, 000 123, 000} 119, 70 BThe use of lead as a Erotectlve coating for copper
“orage batteries ¢ 130, 000) 143, 000) 176, co0l 130,000 190, 000 175, 000 220,00} 210, 00 fmployed chiefly in telephone and underground tranen
;A;,",,‘,;.:;'g,g'__i{‘; ______ L 7;;200 13:% ?3;_,,% '}35388 93,700 ﬁ:% 96,000 ?3:% Bppears sure to anrease. Gelx.ligral expansion of the use
nlway squpisGt 1o N o B R B e o B o B jpower, such as the large electrification programs announ
‘hipbullding ¥ Sl oo o i g cao oo o li the railway companies and the development of the B

mmunition ¢...... <98, h f » 3 3 3 3 N
Varnoplate o 2200 ‘4600 4050 4600 4100 39000 4400 4200 d-other great power projects, will require large amou
voll 4o....... .. et I e B g B e B B e g Yered cable. Increasing civic consciousness will undoul
...... ! 000 30,000, 35, . :lm’% :;;'.g% :;;Z% placing many of the present unsightly overhead tel
o0l 20 30.000| 32,000] 3. 600 iransmission lines underground, ashas been the custom in
000 18, 000 00 18,000 18,000 1); C., for many years. Research work now in progress t
— = '9 m’ - m’ 00 lhe causes and remedies of certain defects in lead-covere
Totaleeemeeeemceaeoeas 883, 150| 768, 000) 812, 150) 866, 500) 900, 500 840, 960) 530, 600) 848, 6 Have limited its use in some industries should yield profi

iflexpanding the market for lead-covered cable.
f:Storage batteries are used chiefly in motor vehicles; c«
fhe.decreased production in the automotive industry was
ialler requirements of lead for the manufacture of stora,
Ehe production of batteries for automobiles, however, di
f{decline proportionate to that suffered by the automoti
gely because of the battery replacements required for
'service. The American Bureau of Metal Statistics he
he production of automobile storage batteries at 13,000,
dnd 16,000,000 in 1929. “Exports of storage batteries
adily from a total of about 207,000 in 1925 to 399,000
increase of 93 per cent. Until 1930, the expansion of the
Mdustry and export trade had more than offset the decr
ftorage batteries in radios, which resulted‘from the int
geocket power” sets. The American Bureau of Metal S
etimated that about 60,000 radio storage batteries were m
1930, as compared with 170,000 in 1929 and 400,000 in

. W

' Source: American Bureau of Metal Statistica. These estimates are for the total consumption of lesdQ
respeotive of whether ite nrlgll‘n be primary or secondary. Auntimonlal lead is included and the manufeg
:nire of Jead for export under drawback provisions is included. )

! From data of sales ;?ortod by U. 8. Bureau of Mines up to 1928. Later figures have beon determin
y an improved method.

1 Exclusive of oxides for storage batterfes.

1 Based on reports from a large proportion of manufacturers {n each industry.

¢ Based on estimates of maunufacture snd the quantity of lead used per unjt of manulfacture. Undeg
-ha head of bullding s Included the lead used in chemical construction.

¢ Based on the estimated consumption of lead for this purpose by the rallways. !
! o3 of persons d in the trades,

According to the foregoing table the lead consumed in the Unite
‘tates in 1930 amounted to 753,600 tons, which is less than that co
umed in any year since 1922. In the following table the individua}
1308 of lead have been arranged according to thelr percentage relatiofp
.0 the total lead consumed in 1930.
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The manufacture of white lead is the third largest use of lead, buf§
one that appears to be on the decline. Prior to 1923 this industry
was the largest consumer of lead and in 1922 took 156,000 tons or 23]
per cent of the total estimated lead consumption. In 1930 only]
83,900 tons (11.1 per cent of the total) were so used. The decliningg

Average monthly quoled prices of lead at St. Louis, New York, and London
N 1980, in cents per pound ! .

1028 1829 1930

use of white lead 1s due to the substitution in paints of the cheap Month st | New st. | New gt | New

3 Lou A h . ; . London| 8% Lond .
pigments, principally lithopone and zinc oxide, and to the increased| Louls | York Louls | York Louls | York
use of nitrocellulose paints in which white lead is seldom used ¢ e e ,

i 1 i ili i i i GONEAnUACY . oo 0.20( 080 474 o0.50| ocos| 47| e10{ 028

iccount of its chemical instability in contact with nitrocellulo 20| os0) 474l g0l oo8l 70| 8101 0.2
aroducts, ton Associati £g) gk ) oG8 g bm) ba) b

F. E..Wgrglserl, sgcrettaéry ot.fh the Lea;illnéiustxf'xeﬁ Assogmtlon, h bl el L) enm| i@ ek £d §:§§
ummarize evelopments 1n 6 uses 01 iead as 10 :WS. ggg ggg :g ggé g?g 45'. g; gég gfg

So far as the industrial applications of lead are concerned it is interesting ¥R g g 3 g 3 . 3 3
ibserve that more data were forthcoming during 1930 to show that the new leadd G200 S48 4Ty g0y sfon BI0) LB LS
alcium alloy developed for cable sheathing promises to find a place in toil cabl} 6.23| 6.30| 460| 6.13] 620 471 | 4.95] 810
onstruction, if not ultimately in power cables as well, although power cablg 6.347 6.60) 4.62) 6.10) 6.25) 4.68) 495) &.10
sbricators have not, as & rule, turned to any alloy of lead, preferring common leadj

or their use. Theblead-calcium allgy would nal;lérally disglace the v;'fdlely used) J.IIII::&!:;)MG:?AS::‘L%:&II?% R 3’1@.;‘?1232’%23{:1"’;?;‘&”{“’"’°”°" Missourilead, {. 0. b,

ntimony-lead combination, if it is finally adopted as standard on toll lines. 1 Y, ) Market.

ndersta};d trial sections of lead-calcium sheathed cable are still being tes -.,-’l : i‘{,ﬁ.?."é&&’.m”c"" Metal Market, dally Isaus. ~ FIg lead, New York (outside market) pro

xperimentally. ) . 4 ondon: Metal Statlstics, 1031, p. 381, Average price of foreign lead. Price per long ton, as pu
uring 1930 the use of lead-asbestos antivibration mattresses under the columi el Statistcs, converted to cents per pound at average exchange rato reported by the Federa

sotings of huge buildings made further progress. In fact, the application of th :

evice has been extended to moving machinery such as printing presses and rubbeg

achinery. In some cases other nonmetallic vibration dampening substances argl

sed in place of asbestos and enclosed in sheet lead. o

An interesting revival of an ancient use of lead occurred in 1930-—the manu London ?-
1re of an all lead casket (hard lead). In view of the renowned corrosion resisting] .
uality of Jead one wonders why this metal has not been more widely used foff 3t. Louis!| ,}‘fng,
spulohral equi%ment ‘other than casket hardware. - Year E;fd) (et | pory P
ecent British research has tended to show that, contrary to popular impressio pol pound) | O AR8 [ Nd
e presence of antimony up to 3 per cent is not an objectionable constituent
ad-tin solder but is generally advantageous, although it is objectionable wh
ldering zino or galvanized iron. . -
A stream-line fitting for copper tubing using a solder film was placed upon th§ C';'“aa Cenls Cents
arket in 1930. L 4.49 ! £12,050 2.81
ot f h falThm| s
Tens i (8 b es b
The two major markets for lead in the United States are at Ne 3:570 gig 3&332 ;I%
ork and St. Louis, and a large part of the lead produced in the Uniteg 802 71| 30.000] . 637
iates is sold at prices based on the quotations in these two marketd Ty TAa) sy 040
he New York quotations are influenced to some extent by the lowel 798| 8| sz ez
ices usually prevailing on the London market, so that the New Y ork soa| sm| Zmodp| Lo
ice seldom exceeds the St. Louis price by as much as the freighg TR LB memy  b48)
fferential, 0.35 cent & pound. Y &9 g.021" aaa 773
The following tables show the average monthly quoted prices‘of G20 Baz) storey &M
ud at St. Louls, New York, and London for 1928, 1929, and 19304 oMy o8y uos 4
d the average yearly prices from 1910 to 1930. 6.8 bb2| 18076 392

Wormser, F. E., Lead: Metal Ind., vol. 29, No. 1, January, 1931, p. 7 b, '%ompiled from dally quotations In open mirket at Bt. Louls, as published in Metal Statls
, 1831, p. 7. B

] Avelr;agls prla%%a based on quotations of American Smelting & Reflnlng Co., as publisbed In M
c8, » P. 308, .
Prices of forelgn lead in London, as published In Maetal Statistlcs, 1031, p. 381, converted to
nd on basls of average exchange rates published in the reports of the Federal Reserve Board.
JALm port dutiea on refined piglead have Deen as follows: Aug. 6, 1908, Lo Oct. 3, 1913—2}4 cents P«
4, 1013, to Sept. 21, 1922—25 per centum ad valorem; nver‘ge tarlff collected—1}o cents pa

%3, 1042, to date (1030)—23$ cents per pound. .

o facilitate the settlement of its buying and selling contrac
#ad the American Smelting & Refining Cgo., which controls- &
bart of the United States lead production, at trequent intervals
shes an officiel contract price Eased on the New York market.
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following are the company’s quotations for 50-ton lots, f. 0. b. Ney
York, in 1929 and 1930, in cents per pound. -

1929

SILVER, COPPER, LEAD, AND 7
NEVADA*

(MINE REPORT)

GOLD,

By V. C. Hrmxes?

CONTENTS

Y et ... 516 | Review by counties and dlstrl
- 520 Lander County...co.c...a...
522 Liocoln County
........ 528 Iclyon County..
Ineral County
Nye County.......
.- 530 Ormsby County.
.- 832 Pershing Count
834 8torey County...
¥Eureka County_ ... -. 538 ‘Washoe County.....
BFHumboldt County. . .- 837 White Plue County..

The price of lead in 1930 continued the downward trend whio
began in April, 1929, and by the end of the year it had declined to th
lowest level since the early part of 1922. The New York quotation off
January 2, 1930, and the average for that month was 6.25 cents
pound. This price was maintained until the last few days in February
when weakness in the European market caused a downward trend.if
prices, which continued with few interruptions until July when th8

uotation was stabilized for a time at 5.25 cents. In August axj
geptember the price was maintained at a higher level because of mom
active demand; but early in October it fcﬁl to 5.10 cents, where{jR
remained throughout the rest of the year. The drop from 6.25:@
5.10 cents, the high and the low for the year, represented a decreas
18 per cent. The average quotation for the year was 5.52 ce!
compared with 6.83 cents in 1929, a decrease of 19 per cent and
per cent under the record 1925 price. The New York market a
aged 0.14 cent per pound over the St. Louis market in 1930, as ¢
pared with 0.17 cent in both 1929 and 1928.

The average price, including domestic and foreign sales, received
by lead producers in the United States in 1930, according to repory
of producers to the Bureau of Mines, was 5.0 cents a pound; in 192§
it was 6.3 cents,

The London quotation followed the same general trend as the Ne
York quotation. The average for January was 4.68 cents per poui(
and for December 3.31 cents. The average for the year was 3.9§
cents, a decrease of 22 por cent from 5.04 cents in 1929 as compeared#
with a decrease of 19 per cent in the New York' quotation. The 1934
London average was 1.12 cents below that for 1929, whereas the Ne§
York average dropped 1.31 cents. The London price was 1.60 cernl
under the New York price in 1930, as compared with 1.79 cents'if
1929. In December, 1930, the London price reached the lowest leve
since 1911.

SUMMARY

he total value of the mine production of gold, silver,
d zinc from Nevada mines in 1930 was $21,455,517,
911,574,720 compared with 1929, and the number of
Porting (280) was 58 less. The quantity and value oi
ind copper decreased in 1930; the lead output was exce
hat in 1916, 1917, 1918, and 1925, and the zinc out
ficeded only by that in 1916. The gold output dec
163,711.22 to 149,064.47 ounces, the silver output from
#.219,832 ounces, and the copper output from 14
109,203,512 pounds. The lead . output increased fror
g0 23,058,381 dpounds and the zinc output from 16,92
168,117 pounds. The total value of the mefals dec
33,030,237 to $21,455,517. "

Nevada, often spoken of as the “ Silver State,” was so
e Comstock lode was almost entirely responsible for
utput of the United States from an insignificant amou
]ace in world production.” Conjpared with the other St
s first in output of silver between 1861 anc 1878 and ay
§910 and 1915. Colorado and then Montana were lead:
gnt periods from 1880, followed in 1920 by Utah whi
n the leading silver State. White Pine County led
inetals recorded 1n 1930 and yielded over 69 per cent of th
f the metals produced in the State, due to the large outp
the county. Three other counties each produced n
¢ than $1,000,000—Lincoln County, with the large:
ad and zinc; N’ye" County, with its principal values

B! Work on manuscript complceted December, 1031,
® Helen M. Guylord, assisted by B. N. Lowry, both of the Bureau of Min
tlutlcs tor this report. :
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