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To all whom it ma Y COnCern:
Be it known that we, JAMES SWIhBURNE

~ and EDGAR ARTHUR ASHCROFT, subjects of

10

 temperatures with chlorid of sulfur m con-

the King of England, residing ab Westmin- |

ster, London, Enblend have 1nvented a cor-

tain new and useful Improvement in the Ex-

traction of Metals from Sulfid Ores by Treat-

ment with Chlorid of Sulfur and Electrolysis,
{1 to treat by existing metelluro’lcal methods.

of which the following is a specification. , -
Our invention kas referenee to the trea,t-
ment of sulfid ores in the dry way at high

- nection with electrolysis.

1

In carrying this invention 1nte ef ect the

ore is in most cases run into a fused salt such

- as chlorid of zine, contained in a converter or
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chlorinator. Liquid or gaseous chlorid of

sulfur is then introduced mto the bottom of
- the converter.
mally S,Cly; but it may contain either sulfur

The chlorid of sulfur is nor-

in solution or higher chlorids of sulfur, ac-
cording to the cwcumstanees of formatlon

The chlorm containedin the chlorid of sulfur
1s absorbed by the metal contained in the ore,
and the sulfur contained in the ore and in the

chlorid of sulfur is liberated and distils off.

The metallic chlorids so formed may be then
electrolyzed. In most eases this -electrolysis
I8 condueted with the electrolyte in the fused
state. - ‘Thechlorin produced in the electroly-
sis is caused to come into contact with sulfur,

and the chlorid of sulfur produced is con-
densed intoliquid form. Thesulfurcontents

of the chlorid employed is liberated at the

same time as the sulfur contents of the ore
and may be employed for the regeneration of
the chlorid of sulfur. The process is thus
cyclic or regenerative as to the chlorid of sul-
tar, the ore bemﬂ‘ decomposed into free sul-
fur and metal end the chlorid of sulfur be-
ing regenerated. = :

In some cases the formetwn of ehlomd of
sulfur may be sunply eifected by putting the

sulfur into the zinec-chlorid -electrolyzing

vats, where it melts and floats, and pr oviding
the surface temperature of the chlorid is not
above the vaporizing-point of sulfur the
chlorid of sulfur distils over, more or less
free from dissolved sulfur, (SQ—I—OI =S,Cl,.)
When it is desired to form the hi n'her chlorlds

far or sulfur monoehlorld |
The process is appheable to the nu mereus
sulfid ores in which various. metals are con-

I dition is notobtameble, the chlorinisledinto

‘separate vessels containing reSpectively, sul-
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tained singly or together; but we describe it =~

pertleularly in connectlon with mixed lead,
zing, and silver sulfid ores, which are difficult

6o

As an example of our process, treatment of =~

lead -zinc-sulfid. ore may be taken.

It is

crushed, but not roasted, and it is run into
fused chlorid of zinc contained in a chlorina-

tor.

sulfur chlorid.

| The temperature of the mixture may
‘be between 500° and 1,000° centigrade and
may be controlled by recrula.tmn' the blast of

The sulfm chlorid is run in
at the bottom through an earthenware pipe -
and, becoming Veperlzed bubbles -through
the mlxture of fused chlorid and sulfid. The

sulfur of the chlorid and the sulfur of theore

come oif towether and are condensed.
24118—]—282012_.2Z1:1012-|—382 -
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If the passage of the chlorid of sulfur is rapld .
' and especially if the tempelature is low, the

vapor generally containssome unaltered chlo-

rid of sulfur, which may be removed from the

sulfur by fractional distillation and con-
densed in any suitable vessel. The metallic

sulfid in the ores is thus converted into chlo-
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rid. This chlorid is then preferably purified .

from iron and manganese, as iron would con-
taminate the zine and manganese would ac-
cumulate when the process is worked cyclic-
ally. 'We may remove iron by eonvertlnﬂ' it
1nt0 ferric chlorid,

2FeCl,}- blg_FegOlﬂ,
and treatmﬂ' the ferrle chlorld with zine ox1d
' Fe2016+3Zn0_Fe203+3ZnCJ __—

in the wet Wa,y

ganese by passing chlorin gas or sulfur chlo-
rld into the fused mass in the presence of
zine oxid. Both manganese and i 1ron are pre-
cipitated then as oxids, - |
2FeCl,+38,Cly+-8Zn0=Te, 3-}—3Zn012—]—382
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The zincand lead and other metallie chlorids

of sulfuror where the above temperature con- | thus produced may be removed from the un-

We may remove the inan- |
95
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changed gangue by raising the temperature, ]

in which case they mostly distil over. The
various metals may be separated from the
fused chlorids or theirsolutions by substitu-
tion. Tfor instance, the precious metals and
antimony may be removed by lead, forming
lead chlorid, o

9AgCl--Pb=PbCl,+Ag,. -

If excess of lead is used for extracting the
precious metals from lead chlorids, a rich al-
loy is produced. The lead may be removed
from the mixed chlorids by zine, forming zine
chlorid, |

PbCl,+Zn=ZnCl,-Pb.

Copper may be similarly removed by zine,
and if excess of zine is used to extract cop-
per from fused salts the copper comes out in
alloy withzincas brass. The metals may also
be separated by fractional electrolysis of the
fused chlorids or their solutions.

The zine chlorid to be electrolyzed is while
still fused passed into the electrolytic vat,
which contains also in admixture potassium
or sodium chlorid. Metallic zinc and chlorin
result from the electrolysis. The chlorin is
passed to some of the sulfur from the chlo-
rinator, thus reforming the chlorid of sulfur,
and themetallic zine is removed by periodic-
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ally tapping off. The chlorid of sulfur is |

preferably formed or condensed or stored at

" a high level, so that it can be run into the
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chlorinator by gravity.

In orderthatourinvention may be fully un-
derstood, we will proceed to describe it with
reference to the accompanying drawings,
which show a specimen scheme of our proc-
ess applied to lead-zinc-sulfid ore.

Tracing the progress of the ore, it is led into
the chlorinator 1, where it is run into fused
zine chlorid, so as toform asemifluid mixture.
The chlorinator is of fire-clay, preferably
olazed inside. A little zine chlorid is melted
separately in a ladle and run into the chlo-
rinator, and a little ground sulfid ore is run
into it. Chlorid of sulfurisrun in from tank
2. The sulfur formed is condensed in the
still 8. The sulfur is subsequently fused to
separate the chlorids that have been carried
over with it, which settle out of the fused
mass, and is then a final product. At the
final stage of the conversion air is also blown

into the chlorinator to precipitate iron and

manganese as ox1ds.
4FeCl, 70,1+-47ZnS=2Fe0;+47ZnCl,+-450,,

The air is blown into the converter by an or-
dinary air-blower and issupplied through the
sulfur-chlorid pipe. When the conversion
of the sulfids into chlorids is complete, the
charge in the chlorinator is allowed to settle,
and the clearchloridsofsilver,lead,and zinc—
that is, chlorids free from gangue—with any
chlorids of antimony or arsenie, are run into

the desilverizing-vat 4, where the silver, an-

I
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timony, and arsenic are taken out by substi--

tution of lead.

4AgClLPh,=2PbCl,+2Ag,.

The rich silver bullion from this vat is a final

product. The desilverized lead and Zinc

chlorids areled to thedeplumbing-vat 5,when

the lead is removed by zine,
2PbCl,4Zn,=27ZnCl,-+Pb,.

The lead is a final product, and the zinc chlo-
rid goes to the electrolytic vat 6. The other
portion of the chlorinator charge or sludge
consists of gangue and iron and manganese
oxids reduced to the consistence of mud by
fused chlorids.
led to the desilverizing-vat 7 and then to the
deplumbing-vat 6. The materials are main-
tained in a fased condition in the desilver-
izing, deplumbing, and electrolysis vats.
The desilverizing and deplumbing processes
are quick enough to be carried out before the
mass cools, and the electrolysis-vat is kept

70

75

30

This chlorinator sludge 18

hot by the electric current, as in the case of 9°

aluminium; but in the case of zine chlorid a
much smaller surplus electrical pressure is
needed.

Desilverizing, 2Ag01~_l—Pb:PbCl+Ag.
Deplumbing, 2PbCl,+Zn,=2ZuCly-Pb,.

After that it is eooled and led to the leach-
ing-vat 9,where the chlorid of zinc is dissolved
in water. It is separated from the gangue
by the filter-press 10 and by further leaching;
and the solution is mixed with potassium
chlorid. "The potassium chlorid is to form a
double salt with the chlorid of zine. This
double salt dehydrates on heating without
forming oxyechlorid to any serious extent.
The mixture is evaporated downin the evapo-
rator 11 until the salt is anhydrous and fused
in it and then led to the electrolytic vat 6. In
this vat it is electrolyzed, yielding zine chlo-
rin., The chlorin is led to the sulfurizer 12,
where it is converted into e¢hlorid of sulfur.

The sulfurizer is a vessel containing sulfur
heated externally nearly to the boiling-point
of sulfur. Thechlorinisled soasto blowonto
the surface of the sulfur, and combination
takes place easily and quietly. The chlorid
of sulfuriscondensed in the still 13 and stored
in the closed vat 2 on a higher level than the
chlorinator. -

Chlorid of sulfur has an advantage over
chlorin as an agent for splitting up the sulfid
ores in that it is easily stored and handled.
It is easily formed and can be kept in bulk.
It would thus not be outside our present in-
vention to convert chiorin into chlorid of sul-
fur to get the advantages of easy handling
and storage and to decompose the chlorid ot
sulfur more or less by heat before passing it
into the sulfid ore.

In most cases the ove is treated suspended
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in a bath of fused haloid salt; but this isnot
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~ essential. Oreswith volatilechlorids—such as ] and chlond electrolyzing the chlorid thereby

IO

antimony orarsenic, or even zine sulfidl—may

be treated with chlorid of sulfur without any |

bath of fused salt. The ore is then heated
above the boiling-point of its chlorid and is
then treated with sulfur ehlorid. The reac-
tion is as before, sulfur and GthI‘ld of the
metal distilling over.
What we clalm as our 1nvent1on and de-
sire to secure by Letters Patent, is—
1. The herei’n—_deseribed process consisting
in treating sulfid ores in the dry way at a hlgh

. temperature with chlorid of sulfur S,Cl, to

20

form chlorid of the metal or metals and free |

sulfur substantially as described.
2. The herein-described process consisting

1n treating metallic sulfids in a bath of fubed
haloid alb with chlorid of sulfur S,Cl, sub-

stantially as described.
3. The herein-described process consisting

in treating sulfid ores in a fused haloid salt |

with chlorid of sulfur and producing sulfar

producing chlorin and metal and combmlng-

the chlorin with some of the sulfur from the

treatment of the sulfid ore and using the so-

@

regenerated sulfur chlorid for treatlnn' more
[ ore and 80 on. |

4, The process herein deseribed conmstmﬂ"_ .
30

in electrolyzing a metallic chlorid, thereby
producing chlorin, combining sulfur ‘with said
chlorin and producmn' chlorid of sulfur, and
then treating heated sulfid ore with said chlo-

rid of sulfur, and producing therefrom chlo-

rid of metal in the ore, and free sulfur.

In testimony whereof we have signed our
names to this specification in the presence of |
two subseribing witnesses. -

JAMES SWINBURNE.
EDGAR ARTHUR ASIICRO[‘T'

Wltnesses .
K. E. SKINNER,-
Y. HIPWELIL.
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