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To all whom it may concern:
~ Be it known that I, Tmomas A. Epson,
a citizen of the United States, and a resident
of Llewellyn Park, West Orange, in the
county of Essex and State of New Jersey,
have invented certain new and useful Im-
provements in the Art of Separating Copper
from other Metals, of which the following
is a specification. ‘ :
In Letters Patent of the United States
No. 936,525, dated October '12, 1909, and
Nos. 865,687 and 865,688, dated -September
10, 1907, I have described processes for mak-
ing metallic films or flakes, and particularly
films or flakes of metallic nickel for use in
the make-up of the positive electrodes of
storage batteries of the Edison type. These
processes consist generally in forming com-
posite sheets composed of alternating layers
of electrolytically deposited copper and

. nickel, cutting up the sheets into strips or
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other small portions, and dissolving out the
copper. In the hereinbeforé -mentioned
Patent No. 865,687, I have described the use
of an ammoniacal copper. sulfate solution
for dissolving the copper without affecting

_ the nickel. :
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My present invention relates generally to
an improved process for separating copper

from another metal or metals associated.

therewith, by dissolving out the copper and
leaving the other metal or metals unaffected.

More specifically, my invention relates to
an improved proeess for separating copper
and nickel which are associated together in
their metallic states, by dissolving out the
copper and leaving the nickel unaffected.

My improved process is particularly
adapted to the manufacture of films or flakes
of metallic nickel for use in the make-up of
the positive electrodes of storage batteries
of the Edison type. _ o

I have discovered that metallic copper is
readily acted upon by a strong solution of
sulfate of ammonia, containing. a -small
quantity of a reducible chlorid such as
cupric chlorid; that the rapidity of the

action is increased very .considerably by

stirring and heating; and that the reducible
chlorid may be regenerated by supplying the
solution with oxygen-containing gas, such as
air or oxygen, and the operation thereby
rendered continuous without the necessity
of adding additional quantities of reducible
chlorid. .

In the practice of my invention as .app\lied-’__'_

to the manufacture of films or flakes of
metallic nickel, I proceed substantially as
follows :—Composite sheets each composed
of a thin layer of copper and a thin layer of
nickel or a number of such layers with cop-
per ‘and nickel alternating, are prepared by
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any of the methods described in the herein-
before mentioned patents, or in any other

suitable manner. TFach of these sheets is
then cut into strips or into small portions
corresponding to the size of the flake desired
in the manner described in any of the here-
inbefore inentioned patents. These strips
or other small portions, each consisting of
copper and nickel associated together in
their metallic states, are then put into a
strong” solution of sulfate of ammonia con-
taining a ‘'small quantity of a reducible
chlorid such as cuprie chlorid. ' T have found
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that excellent results are obtained by using -

a solution containing 285 grams of ammo-
nium sulfate and 10 grams of cupric chlorid
per liter. These proportions may be varied
within certain limits. - The mixture contain-
ing this solution and the strips or: other
small portions of composite metal is then
stirred and heated, and at the same time air
is blown into it from any suitable source,

“such as an air compressor. The heating of

the solution’ may be accomplished by. heat-
ing the air before it is forced in, or in any
other suitable manner. The stirring may be

accomplished by suitable stirring apparatus, -

such as rotating vanes, or by the air which
is forced in, or by both. As a result of the
reaction, the copper is separated out as a
basic sulfate of copper which is insoluble in
the solution used, and which is held in sus-
pension during the stirring. The nickel
flake ‘collects at the bottom of the solution,
and the solution together with the suspended
basic sulfate may be poured or siphoned off.
The basic sulfate is then separated from the
solution by subsidence or filtration.

In the reaction which takes place, the
cupric chlorid apparently acts merely as a
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transferring agent for conveying an oxidiz- -

ing element to the copper, first forming a
monochlorid of copper, which is soluble in
ammonium sulfate. The air which is blown
into the mixture serves to regenerate the
cupric chlorid. ,

Ferric chlorid may be employed instead
of cupric chlorid, but the results are less
satisfactory. Other reducible haloids may
be used to take the place of the cupric or
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