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A REVIEY

SR Ny

PRCDUCTION AND USES CF ARSENIC.

1, INTRCDUCTION.

“Although & number of arsernic mineresls such as arsenopyrite

(Fe As S); orpiment (As3 33), and realgar (48, S,) are known,
commercial supplies of aréenic are obtained almost entirely as a
by-product from the gases evolved during the roesting of metallic.
ores coﬂtaining arseniées-and sulphafsenides, particularly those

of lead, copper, gold and tin. The neme 'arsenic' should be
reserved for the metellic elemenﬁ, but in commerce it is frequentZP
used to designate arsenious oxice A8203 or White arsenic, g practice

which is followed in this review.

2.  WORLD PRODUCTICN.

The countries which markéted the largest quantities of white

arsenic (A3203) in 1950 were:

United StalesS eeeeeeecsoessesese 11,851 tons
MEX1CO sosenvoseeancsssasoncaces B,845
SWEAECTL eevscececscscscsnsescosns 2,870 "
FPONCC eevsesaroscnssssssssnssas 2,800 M
BElZiulM® esesecosvocsccosceseces 1,875 "
Western GErMany® seoevevsec-esss 1,106 "
Brazil vecececsencecscavssasassa 1,050 "

Italy €0 5080800 L0008 s00C00DGEIPCNLOEEES ) 670 "
Portugal eecevececcccsoosscssse 568 "
S-pain ® 5 8 8 C @ 60 99 09O VOO OSSO SO NE OO Ll-72 "

Australia 0'..0.0.009'....0...;0. 200 "
“Figures for Germanyland Belgium are fer exports only.

- Arsenic is also produced in the U,S¢S.R., China end Korea.

During World War II, some countries, such as the Unitéd States
and Mexico, mdre then doubled their sutput of arsenic, and a newcoier,
Peru, achieved an output of 6,60 long tons in 1S4l Statistics of
arsenic production are nof completé, but the world output »robebly -
emounts to about ﬁ2,DFO long tons per annui, The output of arscnic
atteinsble from the Boliden gold mine in northern Sweden greatly
excceds market requircacnts, ~s the ore cerrices about 10 per cent. of

ASZOB’ Much of the arsenic extracted is cither stored or mixed with



eoncrete and dumped in%e.the sez.

Most of the white arsenic recovered in the United States is
obtsined during the Smélting of coppef end lead ores, such as those
at Butte (Montena) and Tintic (Utah). In Austrelia the chief
occurrences of arsenic vewe the nodeefunct Wilune and Moonlight
gold mines in Western Australic.

The production of arsenic in Ganada‘increased considerably
during World Yer II, being derived principally from the treatment
of gold end lead ores. - _

Cnly small quantities of white arsenic end arsenical soot are
recovered in Great Britain, uvsuvelly less then 10C tons per annum,
and hence the deumands of industry have to be met dby imports which,
in recent years,.varied'between 3,0CC and 7,5CC tons per annum, the
totzl for 1551 being 6,78C tons.

The country conswaing thé%éreatest quentity of srsenic iS-ﬁpg'“
Unitéd*Stétés;dwhiéh?nbrmélly&augﬁents her domestic productioﬁ.ﬁﬁzj
inportsi’ In‘lS@Oﬂhériapﬁarentzconsuﬁptioﬁ;ofﬂwhitéLarSenicawaSu

28,660 tonget.. .o GeniFl D oo o ot e nves e Ry

B4 AUSTRALLAN PRODUCTION. ¢ —ic i 005 oh i oap oot fhas it

EER RN

The Australian production of arsenic trioxide, formerly o
by-productiof. gold mining overctions, cecsed iniAS52.. L 8ince' then,

13 donestic requirenients have been:mét by . imports: *.ig . Lont

" IMPURTS. I_‘N'll JUSTR:LIA OF RSENIC TRICXIDE 4ND PENTCXIDE (Tons).

3 PI At e L - S e s - .(—.--' . . - -
8 A B 8181 U e BRI AR b 1L R AR TR Y AL AL B M N N ¢ BN e 80 D LB A1l M AP o1 B S e TR, MR A e A8 1L BIN \ B° A B

LCountry . . . Trio"1ae e e Pentox1de v
of origin e ot e e A G SO

1954 . 1555 . 1<56 1<57 155l 1 955, 1°56 (1957

. 5
[N R R P AP e . - 8 RVPeY )

UoKo. 00020000 >.A B e 200 0 L v 3 --4_-.“163 Grommee, =t
Froance ceeesee 600 _QQJBZ' 754 L3k - - - -
Bortugel ....". 576 o7 Lo 265 - - - -

SWedeH s vy s 1,143 1,517 8T5 1 8Bl Ui e v.itm i ke

Toteli., o ..2,648 3,452 21701586 o B 16 e e
Vu.-'ue St . ) A ;;
(L. . ) £150 683 175,SO° 10, b(‘5 66 61)4 263 1,470
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The domestic price of arsanio ig governed by the landed cost.
In the United Kingdom the price of the metal thrdughout 157 and up
to August, 1S58, was £5tg.L0C per ton, and of White-arsenic (98f100
per cent As203) £Stg. L0115 per ton. |

The United Steates price rfor white arsenic has remained

unchanged since 1652 at 5% cents per pound.

L. USES_CF ARSENIC.

It is estimeated thet the world ussge of arsenic is
distributed as follows:-

73 per cent. ih insecticides

20 per cent. in weed killers

3 per cent, in glass ménufacture.

L per cent. miscellancous, including drugs and

metallurgical uses.

An indication of the relative quanfities of arsenical
compounds consumed by various trades is afforded by the statistics
issued by the United 3tates Bureau of Mines, In 1950 the smount
sold as insecticides comprised 17,63l tons of lcead arscnate and
21,205 tons of calciuim arsenate, but'ihe guantity used in "Paris
Green" was not stéted. Wood prescrvativecin the form of "Wolmen
Salts" containing 25 per cent. of,SOdium arscnate accounted for 534
tons, whilst the amount of zinc meta—arsenate usesd for the seme
purpose is not stated, but possibly amounted to about 600 tons.

The figures for arscnic used in drugs are not published, but may have
toialled ébout L7C tons. The apparent consumption of white arsenic
in the United States in 1650 amounted to 28,664 long tons.

Calciuin arsenete cen be made by the procesg develoned by the
UsBo Department of Agriculturc, in which arsenic trioxide is oxidiéed
to.tho pentoxide by meens of nitric'acid, the solution ncecutrzlized by

caustic soda to form sodiuwm arscnet

o
o}

, and from this calcium arscnate
is prepared by adding milk of lime.

Lead arsenate con be made by fusing white arsenic with either
caustic soda or a mixﬁure of soda ash and sodium nitrete, dissolving

the melt in watcer, and adding a solution of lead nitratc or ascetetc

to precipitate lcad arsenate.
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L.l Insecticides and Weed Killers: .

Arsenic_compounds are widely employed a8 insecticides and
- fungicides, often in the form of calcium arsenate, calcium arsenite,
lead arsenate or Paris Green (copper acetate and arsenic). The
form often favoured for coﬁbcting the boll weevil in cotton
cultivation is calcium arsenate, the consumption being about 5 1b.
per acre of plants. Arsenical wegd killers usually consists of
sodiunm arsenite, which is also th¢ form in which arsenic is used
in éheep ahd cattle dips, These uses account for about 70 per cent.
of the world production,

Insecticide makers usually require a free—funning product
of fine particle size containing 98 per cent. or more of Aszo_-5 with
only traces of antimony. Makers of weed killers require a white

product of not too fine particle size.

L.2 Wood Preservation:

Arsenic, in various forms, is used for the preservation

of telephone poles, mine timbers amd railway slecpers.

L3 Glass Making:

It has been estimated that sbout 25 per cent; of the
‘white arsenic consumed in the United States is used in the |
manufacture of opal and opalescent glaés. White arsenic is some-~
times used as an oxidizing agént iﬁ glass makihg to overcome the
greenish colour caused by iron compounds,.

'The glass industry usually requires a whitc arsenic
containing 96 to 99.5.per cent'A3203 and has a prcference for a
A‘denée product of fairly cozrse particle size,‘ Iron contenﬁ must

be lowe

L. Mctallurgical Uses:

The ' metal can be produced by heating a mixturc of white
arscnic. and charcoal in a2 closcd gas—Iired furnacc and condensing
~ the volatilized mctal.
| Prdbably theAmost importent use for metallic arsenic is
as an addition to copper to increase its resistancc to corrosion
and erosion. Arsenicsl ceppcr is much uscd in Turopec for

locomvwtive fire box stays and plates, but in the United States,
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steel 1s often prgferred for the purpoée; Arsenical copper is slso
used in motor car rediztors and similar cépper parts which have to bc
asscmbled by soldering, as ersenic r&iéoé the snncaling temﬁeraturc S0
that thc »platcs do not lose strength.

' Metallic arscnic is sometincs addedAto lead shot to the
cxtent of O.4 per cent; to assist in thc formetion of truly sphcerical
‘pellcets.. The metal has also been added to solder, and is a useful
componcnt of 1ead45aso alloys used For electrical storage battery

grids.

L.5 Othcr Uscs:

Arscnic is uscd to a small extent in medicine as
potassium arscenite and Erlich's 606 and in preservatives for

trcating animel hidcs.

5, TREATMENT METHODS.

5.1 Rcfining Arscnical Dust:

All thce whitc erscnic of commcrec is obtainod by trcating
the arscnical soot which condcnscs in fluc dust collecting systems
snd chimneys during the roasting of orcs containing arsenié. As
arscnious oxide or whitc erscnic begins to condensc at a tcempersturc
of about 218° Cey, it collcets mainly in the coolcr parts of tho fluo
systcm, Léad baghousc products containing 30 por ccnt. of whitc
arscnic_and copper furnacc ahd roaster dusts carrying from 20 to
30 pcr cent. arc not uncbmmon.

Various proccsscs arc in usc for the rcfining of crude
arscnical dust,‘ono being to roast the dust on ﬁhe hcerth of a
Brunton furnacc aftor adding_a small quantity of Sulphide.orc, Coloy
pyritcs, to prevent the formétion of nonvolatile arscnitcs in thé
residuc from thc foast.

The gases from thce furnecc arc pasgsscd through a scrics of
chembcrs in which white arsenic of S0 to 95 per cent. burity
condcnscs., This crudc whitc arscnic is furthcer purificd by becing
resublimed in reverberctory Turnecos opcrating et about 550O C. to

obtain & product of ovcr €% »cr cent., purity.
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5.2 Mincrel Bonéficiatiqn: .

v L=

Thc_most importent mincrals of arscnic from thc: cconomic
standpoints arc thc sulphidcs,; particularly arscnopyritc, which can
be concontrated by flotation., At Wiluna (W.A.) gold is associatced
with both iron and arscnic mincrals; the rccovery of the latter being
cffceted by flotation in elkelinc cirecuit with large quantities of
copver sulphate and xenthatc, Arscnopyrite appcars to rcquire morc
oxygen then is normally nccded in the propérétion of pulps for
flotation. Hoavy~motai pulp to which o sulphidc ion has been added
mest be frecd of this cxecss sulphide beforc good flotation of the
arscnopyritc can bc c¢ffceted, Dichromatcs, pcrmenganates and brorinc
watcr have been uscd cxperimentally with sonc Bonofit in sulphidc

pulps to rcmove this cxccess sulphidce, but such usc is rarc in

o

opcration, They must be usod sparingly and should bc cxhasustcd
before rcdﬁcing—typo collcctors arc addcd to thce pulp.

Dcepression of arscnopyritc is in somc cascs obtailncd by
the usc of cither sodium or potassium cyanide in the prcescncec of
sulphydric collcctors.

The concentration of arscnical mincrals by teble flotation
has zlso bcecen investigated by scverel rcescarchers. The scleetive
0iling of mincral surfeccs and the subsoquont‘iaunching of oilcd
narticlcs et an sir-wetcr intcrfecc has boecn known from the cerlicst
of times. Thc significant point rcgarding this "skin' floteotion is
the rclativcly lerge sizc of perticlce that can be floatcd off in this
nanncr. Oilcd particlcs tend to "skin" float, and furthcrmorc, in
pessing over end along the rifflcd deck of a shaking t&blé, subncrged
oiled particlcs bréak through the surféco of thc watcr and arc carricd
5ff with.tho cross-watcr. This "skin" rloat crfrfeet can be inercascd

by thc usc of air or watcer jots impinging onto thce table deck,

6.  CONCLUSIONS.

It is cvidont from a survey of aveileblcé litcraturc thet ﬁlc
mein sourcc of arscnic thrdughout the world is @s a by-product froi
the smelting industry, wherc the trcatment of orcs containing srscnioe
is undcrteken. It would =lso coocar that, beeausc of the currcnt
Dricc and dcmend for the ndrecduct, any attcecmot to beneficictc an ore

for its erscnic content selonc would be uncconomice.
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With rclfercence to the Teliska minc in South Australies, the orc

is fcportcd to have thoe following compositions
LCB.-' o ® ® 09 0000 CQC 7.0 ]_JCI‘ C(Jnt.
Arscnic cooeses 19,1 "
S11VOr sevecoes 3 0Z, 16 AWts,
GO1ld svoescevsos Tracc
Zinc e 9P 00 OOCOOO0OO "

It is considercd thot any work donc on metcrial from this minc
should be undertaken with a vicw to thce production of & lced
conccntirate conteining ¢s much silver and arscnice as possiblce  Thoe
ic content of such & concentratc would then be rccecovercd during

N
sinclting opcrationa.
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