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To all whom it may concern:

Be it known that I, EMIL ANDRE, of
Ehrenbreitstein, Germany, have invented cer-
tain Improvements in the Process and Appa-
ratus for Refining and Separating Base Alloys
by Electrolysis, of which the following is a
specification. :

It is the object of my invention to effect the
refining and separating of base alloys and
base metals by electrolysis. This object I ef-
fect by subjecting anodes ccmposed of the
base alloys or metals to be operated upon to
the action of an electrolytic bath which is a
solvent of the coarser metal or metals present
in the anode, and which is contained in two
cells or compartments, one for the anode and
the other for the cathode, separated from each
other by a porous diaphragm which is imper-
meable to the undissolved fine metal or metals,
and also impermeable to the precipitate of a
fine metal which may have been dissolved,
and which, by reason of its porosity, serves Lo
electrically connect the two cells. By means
of my porous diaphragm I am enabled to ef-
fect the separation of the fine metal or metals
from the base metal, either by precipitating
such fine metal as may have been dissolved,
and allowing the dissolved base metal to pass
through the diaphragm into the cathode-cell,
or by removing the solution from the anode-
cell as fast as the metals are dissolved, and
thus retaining in the anode-cell such fine
metal as is not soluble in the solution em-
ployed. In this way, in working upon the
largest scale, it is easy to decompose by elec-
trolysis anodes composed of several metals,
and concurrently to separate the fine metal
or metals from the base metal or metals.

My invention, therefore, consists in the
combination, in the same electrolytic bath, of
the operations of decomposing an anode of
base alloy by dissolving only the  coarser
metals present in the anode, and of separating
the undissolved fine metal from the dissolved
base metal present. '

It will, of course, be understood that the
composition of my electrolytic bath or solu-
tion will be varied according to the various
metals which may be contained in the alloy

which is to be refined, and that the size and
form of the cells containing the solution may
be determined at the will of the constructer,
and with reference to the magnitude of the
operations contemplated; myinvention being
present when a porous diaphragm, separating
the cells and affording a path for the electric
current, is employed to detain in the anode-
cell an undissolved fine metal, while one or
more coarser metals which have been dis-
solved are removed from the anode-cell.

As the subject of electrolysis is well under-
stood, it will be sufficient for me to describe
my process as applied to the refining of an
alloy composed of gold, silver, and copper.

I prefer to employ as the source of elec-
tricity a dynamo-electric machine, as I have
found that such machines afford the most
economical means of generating the very
strong currents of electricity which I use.

In applying my process to the purpose of
refining a gold, silver, and copper alloy, I use
for my electrolytic bath a saturated solution
of sulphate of copper, contfaining, say, from
three to five per cent. of free sulphuric acid.

My anodes are formed by casting the alloy
into ingots of suitable form and size, and I
employ a copper cathode or cathodes whose
combined area equals that of the anodes.
With such a solution the copper coritained in
the anode is first dissolved, and the solution
then dissolves the silver. When the silver
and copper are both dissolved the gold falls
to the bottom of the cell in the form of slime,
being prevented from passing into the cath-
ode-cell by my porous diaphragm. I may re-
move the solution of copper and silver from
the anode-cell and collect the gold slime there-
from; or I may precipitate the silver which
has been dissolved, and remove only the cop-
per solution. For the precipitation of the sil-
ver I employ any of the known agents for this
purpose, as, for example, the protoxide of iron.
The removal from the anode-cell of the metals
in solation may be effected by allowing them to
pass throngh the porous diaphragm into the
cathode-cell, or they may be removed by means
of a pump or siphon. When the silver is pre-
cipitated in the anode-cell I collect it, together




with the gold slime, after the removal of the
copper: solution; aud separate the silver pre-
cipitate. from the gold: slime by redissolving
the silver, using for this purpose any of the
known. solvents of silver. 1: then have re-
maining:the pure. gold: wlhich was originally
contained in: the alloved anode. . When the
silver and ‘copper solutions are removed to-
gether from the anode-cell 1:precipitate the
gilver by introducing the mixed solutions into
a- vat: containing fine granulated copper. 1
then pour the remaining copper solution into
my cathode-cell, ‘where the copper from the
solution is deposited in metallic:form upon the
cathode, the deposit - of the: copper upon the
cathode leaving the solution perfectly . clear
and fit. to be again used.

A convenient apparatas suitable forthe prae-
tice of my dnvention. is illustrated in the. ac-
companying drawings, in which Figure 1 is a
vertical central section -of an apparatus con:-
sisting of two cells, one above the other, sepa-
rated by two paraliel diaphragms of porons
material, establishing an mtermediate eham:
ber Detwe: n the cells.  Fig, 2 is a top viewof
the upper cell, and Fig: 3 a plan of the lower
cell.

The apparatus represénted inthe drawings
consists: of the lower celly Ay whiely is aivat
matde of wood or other sunitable material, and
in which are suspended. from a suitable: trame
the 'plates ‘a, that forim the cathode.  These
plates are made of" coppe ; plastie. carbon, or
other well-known material, aceording to the
metal to Le rednced.

At suitable height-above the bottom of the
lower or cathode cell, Ay is another vat, B3,
which is the anode-cell, in which the anodes
b are suitably suspended.

The frames of the anode and cathode are,
respectively, connected with the opposite poles
of a dyvnamo-clectric machine or other source
of electricity.

The bottom of the anode-cell B is made of
a diapbragm, I, made of animal membrane
or of porous clay, orsome other material w ich
is impermeable to the undissolved metal, bat
sufficiently permeable to the solution to make
it a conductor of clectricity, and thus afford a
free passage of the electric ceurrent from the
solution in the anode-cell to the solution in
the cathode-cell,

The dixsolved metals in the solution may be
separated from the undissolved metal by being
allowed to pass throungh the diaphragm trom
the anode-cell into the cathode-cell, or they
may be removed by a siphon or pamp. 1n the
latter case, as one diaphragm might not be
sufficient to prevent the passage of the dis-
solved metals into the cathode-cell, a third in-
termediate vessel, (, is employed, the bottom
of which is also a porous diaphragm, C'.

The intermediate space between the two dia-
phragms is kept filled with a constantly-run-
ning solution, that takes up and removes any
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of the solution which may have eseaped from
the anode.cell through the upper diaphramn.

The surface of the anode is made equal to
the surfaceof the cathode, so that, more or less,
the same area is brought into action at both
electrodes.

The vats are provided ‘with suitable rubber
or other tubes, that supply the solutions or
baths, and: with siplrons or outlet-pipes for re-
moving the same,

When gold, silver, and copper are to be sev-
erally separated from their alloys, such as gold
or silver coins, base bullion,seraps; &e., these
impure alloys are cast .into ingots, which are
suspended in the anode-cell in the:usnal satu-
rated solution of sulphate of: copper, contain-
ing a:small percentage of free sulphuric acid.
Under the influence of the :eleetrical.current
thie copper and silver in the anode are sucees-
sively dissolved, while the:gold remains un-
dissolved.

The anode and cathode plates may be ar-
ranged either in vertical position: or in hori-
zontal, inclined, or other position.

The dissolved metals may be drawn off con-
tinnously from near the bottom of  the anode-
cell, and fresh diluted acid added, as may be
proportionately reqnired.

The solution : containing the dissolved cop-
per and silver is condueted, preferably by
gravity, to'a conveniently-placed - trough of
suitable length, which ‘is: filled, in part, with
granulated copper, on which the silver will be
precipitated. - The remaining  solution, thus
freed from silver, is: condueted  into -a lower
vat, in which the copper is precipitated in the
usual manner, The remaining tree acid is then
drawn off into a still lower vat, and diluted
preparatory to being again used in the anode-
cell, as at first,

The top vat or anode-cell is supplied either
with dilnted acids or salts, according to the
metals to be treated, and the liquid kept pass-
ing between the diaphragms is diluted acid or
slightly acidulated water.

The arrangement of the baths or solutions
and of the anode and cathode, and the mate-
rials employed, may, of course, be altered ac-
cording to the different metals.

The apparatus may be worked with differ-
ent solutions in the top and bottom vats for
dissolving one metal, ore, or combination in
the acid solution of the top vat, while at the
same time precipitating some other metal or
salt from an ammoniacal or alkaline solution
in the bottom vat.

I ¢laim as my invention—

1. The process of refining and separating
base alloys or base metals herein described,
which consists in subjecting such alloys as
anodes to the electrolytic action of a solution
which is a solveut of the coarser metals pres-
ent, and in preventing the escape of the un-
dissolved fine metals into the cathode-cell by
interposing between the anode and cathode




214,344

cells a porous diaphragm impermeable except
to the metals in solution, and in removing the
dissolved metals from the anode-cell and after-
ward collecting the fine metal therefrom.

2. In apparatus for ‘eonducting the herein-
described process of refining and separating
base alloys, the combination of an anode and
a cathode cell with two porous diaphragms,
separating the cells and establishing between
them an intermediate chamber, through which

a current of liquid is maintained for the pur-
pose of carrying off any portion of the solu-
tion from the anode-cell which may have pene-
trated such chamber, and thereby preventing
such portion of the solution from entering the

cathode-cell.
EMIL ANDRE.
‘Witnesses :
H. HUFFMANN,
F. SIEINDORT.




