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To all whom it mayy céncarn:

Be it known that I, JoEN JaMES HooDp,
chemist, a subject of the Queen of Great
Britain, residing at 1 Fenchurch Avenue, in

England, have invented

tracting Metals and
Therefor, of which
cation,

The improvements deseribed herein relate
to metallurgical processes for the extraction
of valuable metals from their ores, and have
for their object not primarily the precipita-
tion of a more valuable metal from its solu-
tion at the expense of a less valuable metal,
but the solution or dissolving of a more vali-
able metal by the precipitation of a less valu-
able one. Such Improvements have regard
more particularly to the precious metals gold
and silver, which, as is well known, occur fre-

New Solvent Materials
the following is a specifi-

‘quently in their ores in a metallic state. I

employ for the extraction of such metals a
solution of a salt or compound of a baser

tallic state or otherwise) causes it to pass
into solution by reason
baser metal in the solution. The extraction
of the precious metals is effected by washing
the ground ores with such a solution. Tak-
ing gold as an example, I will now describe
several such solutions of metallicsalts as will
dissolve gold while the baser metal 18 precipi-
tated and will set forth how the solutions are
prepared and worked and the method of re-
covering the gold from the solutions. It
metallic gold or natural auriferous ores be
treated with certainsolutions of salts of mer-

cury or lead or other base metals, the gold is
‘aissolved with

great ease, the base metal be-
Ing precipitated. The metal I prefer to em-
ploy is mereury; but lead does well, and sev-
eral other metals—such ag copper, arsenie,
and antimony—will do, though less conven-
lently. This preference is because the base
metals like lead tend to form a hard cover-
to ren-
der the further solution of the precious metal
slow, whereas in the case of merceury as it is
precipitated on the particles of gold it re-

mains fluid and hardly, if at all, retards the
solvent action of the solution employed. To

brought into the pres-
ence of the precious metal (whether in a me- |

of its displacing the |

|

chloride dissolves 1.45

prepare such an active solution in one way-I
take the cyanide, sulphate, chloride, or oxide
of mercury or
soluble in an alkaline cyanide and dissolve
it in a solution of asuitable alkaline eyanide,
preferably soda or potash cyanide or mix-
tures of these. Alkali, either as eaustic or
carbonate, (by preference caustic soda,) is in
practice also added. If the materia] is being
prepared for export, any insoluble matters

| are allowed to settle out and the clear solu-
| tion isevaporated to dryness. This can read-

ily be done, for the presence of the metallic
salt prevents loss of cyanide during the evap-
oration. A mixture that answers well con-
sists of two parts, by weight, of eyanide of
potassium, (or its equivalent of cyanide of
sodium,) one part of mercuric chloride or its
equivalent of sulphate or other mercury salt,
and frowm one-half to two parts of caustic
soda. If a small quantity of this solution be
placed upon gold, mercury 1s quickly depos-
ited and gold goes into solution.

Hstimating the amount of gold dissolved
for a given amount of mercuriec chloride, the
reaction appears to be in its first stage rep-
resented by 2Au+-3HgCly=3Hg+Av,Cl,, or,
roughly, two parts, by welght, of mercuric
chloride employed on a quantity of aurifer-
Ous quartz with an alkaline eyanide solution
will dissolve one part of gold.

If pure gold be treated with the above soln-
tion and Kept warm, a secondary- reaction

probably takes place, resulting in the amount

of gold dissolved being greater as compared
with the mereuric chloride than the above

proportion. This may possibly be explained
by the solvent action of the auric salt acting

on the metallic gold to form an aurous salt

in the presence of alkaline cyanide, just as
a ferrie salt will dissolve metallic iron to form
a ferrous salt, and substantially when a mer-
curie salt (e. g., the chloride) is employed, the
complete reaction appearsto be HgClL,12Au=
Hg--2AuCl; in other words, the mercuric
partsof gold. Doubt-
less, also, secondary reactions take place be-
tween the aurous ‘chloride and the potassic
cyanide to form the double cyanide of gold
and potassium. - |

1'o prepare another base metal for dissolv-
ing gold—for instance, lead—1I take one of its

other compound of mercury :s
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as ordinary litharge,
to dissolve as much as pos-

compounds, such
with caustie alkali

sible, and mix this alkaline lead solution with

the alkaline eyanide and employ the mixed
solution, as in the case of mercury. Such a
solution poured upon metallie oold soon gives
a black deposit of metalliclead, and gold goes
into solution. These gold solvents may be
converted into solid masses and packed for
export, or they may be prepared as required
at the mines from the constituents.
Although I have mentioned certain salts of
baser metals in the preparation of my solu-
tion, I do not restrict myself to these salts. 1
mention them because they are merely con-
venient and cheap salts to use in the prepa-
ration of my solution, which when prepared

~ consists, essentially, of the cyanideotan alkali
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with some salt of a baser metal in solution;
and in all these cases the precious metal when
being dissolved is acted upon by & solution
which contains a baser metal or some salt of
a baser metal in solution in the presence of
an alkaline cyanide, and all the solutions act
upon the precious metals in the same way—
that is to say, by the precious metal displac-
ing the baser metal in that solution. Instead
of preparing this metallic compound in the
manner above indicated, in which caustic al-
kali is employed, I may omit the caustic at
this stage and proceed by reacting upon a
soluble cyanide with a compound of mercury
soluble therein and, if desired, crystallizing
it. The material thus obtained 1is employed
in copjunction with caustic alkali, or, what
yields better results, with a solution of alka-
line cyanide.

If the process be performed at the mines
without the assistance of the compound pre-

viously prepared, the solutions may be formed |

in the vat itself and in the presence of the ore.
Thus, if to an ore lying in a solution of alka-
line cyanide a mercury or lead salt
in such solution be added the gold will pass
into solution, displacing the baser metal, or
the material may be made directly at the
mines by dissolving a mereury or lead com-
pound in alkaline cyanide just as required,
employing about two ounces or moroe of the
mercury salt for each ounce of gold.

To employ any of the above-deseribed solv-
ent solutions, the ore is ground in the usual

fashion and placed inside tanks of wood, or if

6o

the tanks be of metal the inside and all the
metallic connections are coated with paint or

varnish or otherwise protected, so as to pre-

vent the mercury salt acting upon them, and
the mass of ore is washed to free it from acid
bodies, which would precipitate the mercury,
or the washing may be done simultaneously
with the grinding. The alkaline solvent so-
lution is poured over the ore and allowed to
run through. It is again pouredover the ore
and allowed to rest for several hours, and it
is essential that the solution should still be
alkaline as it runs from the ore. The ore is

soluble
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hoil it | are treatedin either of the following methods:

The auriferous solution is acidified with sul-
phuric or other acid and run over iron filings
or finely-divided iron, which precipitates the
¢old, or without acidifyinglem ploythe highly
active galvanic couple devised by the chemn-
iats Gladstone and Tribe, known as the * cop-
per-zine couple,” which may be prepared, ac-
cording to the methods deseribed by them,
either as a wet or dry couple. The latter 1
prefer, asit 1s more suitable for export and 18
made by agitating and gently heating a mix-
ture of finely-divided copper with zinc. This
highly reducing agent piays a double office
when brought into contact with the aurifer-
ous solution, as it not only reduces the cold
to the metallie state, but also any excess of
mercury that may be in the solution. 'The
zine-copper couple acts well even in an acid
solution. |

In the practical working of the process wo
rules are to be observed: first, the solution 18
to be alkaline until the gold has displaced
the baser metal and the solution has been
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run off the ore, and, secondly, the alkalinity

during the precipitation by the zinc-copper
couple must not be so great as 1o prevent the
precipitations taking place freely. The alka-
linity may be regulated in the ordinary way
by the addition of a sufficlient quantity of an
alkali, such as caustic soda, or by partially
neutralizing by acid. |

The above process is applicable to ores
where the cold is in a metallic state as well
as to those in whieh it is in chemical compo-
<ition with other substances. Ilerel would
remark that by the terms * base metal” and
¢« haser metal” I mean to denote mercury,
lead, and such other metals as are displaced
by metallic gold from their solutions in alka-
line cyanide. If and so far as the gold is in
the form of a sulphide in the ore, the use of
+he metallic salt is not required, as the sul-
phide of gold will pass into solution in an
alkaline eyanide without any other metallic
salt being present. 1 do not, therefore, ¢laim
the above method as applied to the purpose
of the extraction of gold when in the form of
a sulphide of gold,
or got rid of in any way
far as the gold is in the shapeof metallic gold
or compound other than the sulphide; but,
subject to the above limitations, I would have
it understood that

What I elaim 18—

1. The solvent herein described, for the ex-
traction of precious metals from their ores,
comprising a solution of an alkaline eyanide
and a salt or compound of a baser metal in
the proportion of at least one part of the cya-
nide to two of the baser metal.

9. The method, substantially as hereinbe-
fore set forth, for the extraction of precious
metals from their ores, by the action of a 80-
lution containing alkali metal cyanide and a
salt or compound of a baser metal in the pro-

noxt washed and the solutions and washings | portion of one part at least of the former to

05

100

105

116G

115

120

130




547,790 3

two parts of the latter, such treatment caus- | fore set forth, for the extraction of precious rg
ing the precious metal to displace the baser | metals from their ores, which consists in treat-
metal and thereby pass into solution. ing the ore with a salt or compound of mer-

5. The method, substantially as hereinbe- | cury contained in a solution of an alkaline
fore set forth, for the extraction of precious | eyanide in the proportion of one part at least
metals from their ores, which consistsin treat- | of the former to two parts of the latter, pro- 2o
Ing the ore with a solution containing both a | ducing a precipitation of the mercury and
cyanide of potassium or sodium and a salt or | the displacement thereof by the precious

‘compound of a baser metal in the proportion | metal, which latter metal thus passes into the
10 of one part at least of the formerto two parts | solution. .

) |

of the latter; the metallic base of the solu- ' JOHN JAMES HOOD.
tion being displaced by the precious metal, Witnesses:
~ the former being precipitated. - ; WILFRED CARPMAEL,

4. The method, substantially as hereinbe-

THOMAS_ LAKE,

I
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