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To all whom it mar J COnCern.: o

Be it known that I, HENRY J OSHUA PHIL—
LIPS, professor of chemlstry a subject of the
Queen of Great Britain, residing at 123 Pal-
‘ace Chambers, Westmmster in the city of
London, En trlend have mvented anewor Im-

. proved Process of Extracting Precious Met-
~als from Their Ores; and I do hereby declare

the following to be a full, clear, and exact

description of the invention, such as will en-
able others skilled in the ert to which it ap-

pertains to make and use the same.

This invention has for its ebJeets new or
improved process for extracting precious met-

als from their ores as. follows: The ore con-
taining the precious metals to be extracted is
(Wlthout roasting) first reduced to an impal-
pable powder or finely-comminuted condition
by any well-known or suitable means and is
then subjected to the action of S,Cly (known
as ‘“dichlorid of sulfur,” *‘ chlorid of sulfar,”

and ‘“* monochlorid of sulfm 7 all of Whleh-

will hereinafter be referred to as *chlorid of
sulfur”) while heated (under heat and pres-
sure) in a closed vessel, whereby the precious

metals are converted 11:1130 chlorids, which are -

then dissolved out in any suitable vessel by
any suitable solvent and su bsequently sepa-
rated into metallic form by any known or
suitable process.

According to this invention the precmus
metals are eﬂctleeted from their ores as fol-
lows: The orein the finely-divided condition,

~-as aforesaid, is placed in a closed chamber

or vessel of suitable size provided with arms
or stirrers adapted to stir up the contents of
said vessel (or said vessel may be arranged
to revolve or otherwise arranged to dispense
with any such internal stirrers) and adapted
to be heated in any suitable way. For in-
stance, sald vessel may be provided with a
jacket surrounding. or partly suarrounding
same, through which superheated steam can

be passed, or said jacket may be adapted to
contaln oll, which can either be heated in a

separate vessel and circulated through said
Jacket, or said oil or other material contained
in said jacket may be heated by a furnace,

or direct heat may be applied to the exterior
50 of said vessel, which heated vessel is or may

be provided with a valve or valves, pressure-

L e

| gage, thermometer or pyrometer or eny of

them.

oordmg to this invention before being mixed

“with the ore is first converted into fumes or . .
Vapors, (heremeftel referred to as ‘‘ vapor, ?y

which may be effected either in the veseel |

‘containing the ore or in a separate vessel,” =
‘and such vapor is brought into contact w1th? |
the ore at such a tempemt ure both of theva- -~
por and ore in said vessel that said chlorid- =

of-sulfur vapor is dissociated, and the ehle-_- g

rin will tlleleupon combine w1Lh the precious
metal or precious metals whatever the state 65

or condition in which same exist in the ore,
thus forming chlorids, (which latter can be
subsequently treated-as hereinafter described
orin anyothersunitable manner,)and in order

to thus form chlerids of the precious metals 7c

the temperature of said body of ore contained
10 sald heated vessel must beraised toor main-

tained at such a point or points that the afore- _
said vapors may be dissociated and the afore-
said chlorids of the precious metals thereby 75

formed. If desired, however, the chlorid of

sulfur without heing vaporized, as aforezaid,

may be mixed direct with the aforesaid ore

in a v'essel and then the temperature of same

raise:! to such a point that chlorlds will there- 8o
by be formed. -

According to this invention Lhe amotnt of
chlorid of eulful which is employed is propor-

‘tioned according tothe percentage of precious

metal or preemus metals and substances in
conjunction therewith or present in the ore
which will absorb chlorin under these condi-

tions,-which percentage can be ascertained

by assay or analysis sufficiently accurately

for the purpose, and, furthermore, the tem-
perture to which the ore and chlorid of sul-
fur are raised may be varied according to

the state of combination or otherwise of the

precious metals in the ore.

Now according to thisinvention it has been
discovered that. chlorid of sulfur when con-
verted into fumes or vapor-and applied to
orecontaining the precious metals (in a finely-
divided condition) will at certain tempera-
ture attack first of all the precious metals..
For instance, in an ore containing gold and
carbonate of lime, &ec., the sulfur - chlorid

The chlorid of sulfur (S,Cl,) emploved ac-—: S
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fumes or vapors will first of all only attack
the eold, and this discovery enables the
amount of chlorid of sulfur to be employed
to be exactly ascertained and used propor-
tionately or according to the precions metal

or metals known to be present in the ore. |

The temperature employed may be about 210°
centigrade for ordinary auriferous tellu ride
ores; hutany other suitable temperature may
be employed, according to the varying na-
ture of the ores or as desired. Having thus
ascertained the amount of chlorid of sulfur
required for extracting the precious metal or
metals from any given body of ore, the chlo-
rid of sulfur may beintroduced into the afore-
said closed vessel eontaining such ore in the
form of fumes or vapor,according to this in-
vention, by placing the chlorid of sulfur in a
separate vessel and therein subjecting 1t to
heat, and thence the vapor is forced into the
vessel containing the ore, or, if desired, said
amount of chlorid of sulfur may be mixed
with the ore or placed direct in the vessel
containing said ore and the vessel then closed
and the temperature raised in the aforesaid
mannerand for the aforesaid purposes,where-
by the precious metals are attacked by the
chlorid of sulfur and chlorids of the precious
metal or precious metals present are thus
Having thus formed these ehlorids,
it is possible by raising the temperatare still
further to drive off the c¢hlorin, thus leaving
the precious etal or precious metals in a
metallic state mixed with the ore, and same
can then be extracted by any known means—
such as concentrating, amalgamating, or cy-
aniding process—or the precious metal or
metals can be recovered from said chloridsin
the manner first above deseribed.

By the use herein of the term °‘precious |

metal” or ““ precious metals” it is meant and
intended to thereby refer to and include such
material orsubstancesastellurium,selenium,
or allied elements. Forinstance, in treating
complex telluride gold-bearingoretheamount
of S,Cl, employed is proportioned not only to
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the gold and applied as aforesaid, but also an
additional proportion of 5,Cl, is employed, ac-
cording to the amount of tellurium present
in the ore and which it is desired to recover,
whereby the tellurium can be extracted as
well as the gold and separated therefrom.

Precious metal or precious metals can by
this process be extracted from refractory or
rebellious ores, or combined gold ean thus
be extracted, without the necessity of first
roasting said ores. | |

Having now described my invention, what
I claim as new, and desire to secure by Lefters
Patent of the United States, 15— |

1. The herein-deseribed process for extract-
ing preciousmetals from theirores,which con-
sigts in subjecting said ores to the action of
vaporized chlorid of sulfur, substantially as
deseribed. | | |

2. The process of extracting precious met-
als from their ores, which consists in pulver-
izing said ores and subjecting the same In a
closed vessel under heat to the action of vap-
orized chlorid of sulfur, sabstantially as de-
scribed. | -

3. Theherein-described process for extract-
ing precions metals from theirores,which con-
sists in pulverizing said ores, subjecting the
same in a closed vessel under heat to the ac-
tion of c¢hlorid of sulfur, the amount of chlo-
rid of sulfur so employed being proportioned

to the amount of gold or other precious metals

in the ore and which it 1s desired to recover,
raising the temperature of the mixed ore and
chlorid of sulfur antil the latteris dissociated
and chlorids of the precious metals thereby
formed and recovering the precious metal or
metals from said chlorids in any well-known
manner, substantially as described.

In witness whereof I have hereunto set my
hand in presence of two witnesses.

HENRY JOSHUA PHILLIPS.

Witnesses:
H. D. JAMESON,
A. NUTTING.
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