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TIONS :

J ohn BenJamm Zadra, Reno, Nev., assignor fo the
United States of -America as represented by the
.- Secretary of the Interior

Apphcatlon December7 1949 Serial No. 131 654 - k

1 Cla,lm. (CL 204-——272)

V(YGranted ‘under the act of March 3, 1883, as

2,563,903

UNITED STATES PATENT OFFICE

amended Aprll 30 1928 370 0. G. 757)

The invention described herein may be manu-
factured and used by or for the Government of
the United States for governmental purposes
without the payment to me of any royalty thereon
in accordance with the prov151ons of the act of
April 30, 1928 (ch. 460, 45 Stat. 1. 467). e
" This invention relates to electrolytic cells ‘and
more particularly to an electrolytic cell for the
deposition of preclous metals from their solu-
tions.  'Still more paiticularly, this invention re-
lates to an electrolytic cell for the stripping of
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gold or silver from solutions thereof by electro- ‘

deposition upon charred excelsmr or other sultu
able form of carbon. -

- In my co-pending application entitled “Process
for Extracting Gold and Silver” executed on
November -9, 1949, and filed-in the Patent Office
on or about November 15, 1949, Serial No. 127,761,
there has been disclosed @ complete process for
the extraction of gold and silver from activated
carbon loaded therewith and the electrodeposi-
tion of the precious metal valués upon charred
excelsior or the like. ~Essentially the process as
therein described comprises extracting the ‘gold
with a caustic solution of sodium sulfide and elec-
trodepositing the same upon a precoated charred
excelsior cathode, " Similarly, the silver is- ex-
tracted from the loaded activated carbon with a
sodium eyanide solution which. in turn may ‘be
stripped of - its silver content in a similar electro-
deposition on a charred excelsior or carbon cath-
ode. - During the practice of the process described
in my co-pending application, it has been found
desirable to cause the solution being stripped of
its precious metal content to migrate or proceed
through the cell in a direction from the cathode
material to the anode. Similarly, some" diffi-
culty has been observed in handling the charred
excelsior employed:as a cathode metal-collecting
surface. By the instant invention, a simple de-
vice has been provided which permits discharg-
ing and recharging the charred excelsior with a
minimum of difficulty while at the same ‘timé pro-
viding for a desirable circulation of métal-bear-
ing solution: from. the- vicinity of-the cathode
through the anode. Side reactions are thus mini-
mized and a more complete strlppmg of the solu-
tion is obtainable.

Accordingly, this invention has.for an obJect
the provision of an improved electrolytic cell for
stripping metal values from solutions in which
they are dissolved. - Another object is the provi-
sionn of an electrolytic cell wherein the solution
to be stripped proceeds from the general area of
the cathode to the anode and thence out of the
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ce11 whereby a d1aphragm becomes unnecessary
and side reactions are minimized. ~A further ob-
ject is to provide an electrolytic cell wherein a
large volume of fragmentary cathode material
such as charred excelsior may be introduced and
withdrawn with a minimum of inconvenience. .

‘The foregoing and other objects are accom-
phshed in accordance with. this invention which
provides an electrolytic -cell adapted to strip pre-
cious metals. from solutions thereof wherein a
centrally positioned cathode assembly into which
electrolyte is introduced is surrounded by a non-
conductive retaining member adapted to restrain
fragmentary cathode materlal and the reta,lmng
member is in turn surlounded with an anode
assembly cncumferentlally disposed ‘thereabout;
the liquid level in the cell being controlled by a
weir which in turn discharges into a launder:
Thus, suitable means are provlded for introducing
the metal bearing solution through a central
membper into the cell, cooperatmg means are pro-
vided ‘for restraining a discrete cathode material
into electrically conducting relationship with
said introducing means, ‘circumferential perfo-
rated anode means are positioned about said
cathode means’ and a weir dev1ce controls ﬂuld
level within the cell. )

For an understandmg of this 1nvent10n refer-
ence is made to the- accompanying -drawing
wherein is shown an elevational view partly in
section of an electrolytic cell constructed in gc- -
cordance with this invention.

A suitable cathode assembly embodying this in-
véntion is shown in the drawing in its relation
to the remaining portions of the cell, and as
shown comprises, in part, a vertically mounted,
electrically conductive inlet pipe 1 for introduc-
ing gold sulfide or other metal bearing solution
into the cell. The pipe | also serves as a nega-
tive bus bar or conductor of electricity into the
cell and for this purpose is provided with a nega~
tive contact 2. The pipe | is fastened at its lower
end to a radially extended disc 3 in such fashion
as to make an electrically conductive joint, as by
weldlng Near the lower end of the pipe I'is an
aperture 4 for permlttmg the solution entermgr
through the pipe | to emerge therefrom into con-
tact with a surrounding body of charred excelsior

_ 5. ‘Inorder that better. electrlcal contact.may be
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made between the pipe | and the charred excel-
sior 8, the disc 3 is provided with a plurality of
vertically extending wire rods § spaced about and
parallel to the pipe {. The rods §, the plate 3
and the pipe | are constructed of an electrically
conductive material which is not substantially
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corroded by the solution being electrolyzed. In
the case of a caustic alkaline solution of gold,
these members can suitably he constructed of
stainless steel, - preferably the  stainless steel
known as “18-8” which contains about 18% chro-

mium and about 8% nickel, the balance belng

substantially all iron. '
In order to restrain the charred excelsior cath-

ode material 5 in position, a retaining member is-

provided which is of such form as to permit the
egress of solution from contact with the cathode
material into contact with a circumferentially
disposed anode. . As shown, the retaining member
may take the form of a perforated basket 7T made
of hard rubber or other non-conductive materigl,
into which nests the plate 3 and which restrains
the charred excelsior mass 5. As shown the per-
forated basket T engages the plate 3 so as to space
the rods 6 and the pipe | in their eorrect loca-
tions. A suitable anode 8 peripherally encircles
the basket T and as shown, such anode may take
the form of stainless steel wire mesh rolled to
define an open cylinder. The mesh anode 8 is
provided with a positive terminal 9 and is spaced
closely adjacent to and encircling the retaining
basket 7.

The anode 8 and the cathode assembly abaove
described are placed in a concentrically sur-
rounding weir cup (0 which serves the purpose
of controlling the fluid level in the electrolytic
cell while at the same time restraining the anode
8 into an equally spaced relationship to the
charred excelsior § in the cathode assembly.
The weir cup {0 is provided with cylindrical side
walls and preferably a closed bottom, the whole
being constructed ef hard rubber or other suit-
able non-conductive, non-corrosive material. A
launder (1 provided with an outlet 12 embraces
the weir cup I8 and the whole assembly to pro-
vide a supporting base therefor.. The launder
L1 collects the overflow from the weir cup 18 and
directs the stripped solution away from the cell
through the outlet 2.

In operation, the retaining basket 1 and the
cooperating cathode conducting assembly defined
by the pipe I, plate 3 and the rod 6 .are filled
with charred excelsior 5§ which has been suitably
pre-coated if necessary. Thereupon, a caustic
sodium sulfide solution of gold or other metal-

bearing solution is introduced through the pipe !

f and proceeds through the aperture 4 into con-
tact with the charred excelsior 5 and the anode
8. After a sufficient guantity of solution fills
the weir cup 10, it overflows into the launder
{1 and passes out through the outlet (2. The
contact 2 is connected with a sourece of negative
current not shown, and the anode connection
9 is similarly connected to the positive current
-source. Electrolysis then proceeds and geld or
other metal to be depos1ted is deposited largely
on the charred excelsior 5. The electric current
passes by way of the solution through the pet-
forations in the basket T to the anode 8 and
thence out of the cell through positive terminal
9. As soon as the gold or other metal content
of the initial solution has been stripped there-
from, additional gold bearing solution may con-
tinuously be introduced through the pipe | and
continuously stripped of its metal content.
Stripped solution is withdrawn from the cell
through the outlet {2 and may be used for the
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solution of additional quantities of gold or the
like. After the charred excelsior 5 has taken up
a sufficient quantity of gold or other metal, pas-
sage of current and solution. through the cell

is discontinued and the retaining basket 7, to-

gether with the charred excelsior 5 and the pipe
| is withdrawn from the cell. The plate 3 is
withdrawn from the basket T by means of the
attached pipe I and the loaded charred excel-
sior § discharged for working up of its gold con-
tent. Thereupon, the plate 3 and attached rods
6 and pipe 1 are reinserted in position into the

‘basket 1 and recharged with additional charred

excelsior. The basket and enclosed cathode as-
-sembly are then reinstated into the weir cup 10
inside the anode 8. The cycle can then be re-
peated.

It will be seen that the above-described cell
provides a convenient and easily manipulated
apparatus for the stripping of metals from metal-
bearing solutions. As will be apparent, it is espe-
cially adapted to the stripping of gold from caus-
tic sodium sulfide solutions thereof by depositing
the gold onto charred exeelsior. The charred
excelsior is, of course, inexpensive and readily
obtainable and the gold ean merely be recov-
ered by burning off the excelsior in the presence
of a flux.

It will be apparent to one skilled in the art
that various changes can be made in the inven-
tion without departing from its spirit and scope.

What is claimed is:

An electrolytic cell adapted to strip gold from
sulfide solutions thereof which -comprises. a cath-
aode assembly having a vertical metallic pipe
adapted to deliver gold-bearing solution to the
cell and to serve as a negative bus bar for deliv-
ering electric current to said cell, said pipe being
axially positioned in said cell and being provided
near its lower end with an aperture for permit-

" ting egress of solution from said pipe into said
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cell, a rad1a11y-extendmg metallic plate fastened
to said pipe at its lower end, a plurality .of up-
wardly extending wire rods spaced about said
pipe and fastened at their lewer ends to said
plate for distributing electric current about said
pipe, a non-conductive perforated hasket enclos-
ing the pipe, plate and rods to restrain solids
while permitting fluid flow, said basket being
adapted to contain charred excelsior cathode
material in contact with said rods; a perforated
anode surrounding said cathode assembly adapted
to permit flow of solution through said anode
perforations, a weir cup surrounding said anode
and said cathode assembly for controlling solu-
tion level overflowing said cup, and a launder
adapted to collect overflow of stripped solution
from said weir cup.

JOHN BENJAMIN ZADRA.
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