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To ol whom it may conéern:
Be it known that I, FErnanp LacRroix, &

" citizen of the Republic of France, residing |:
at- Paris, in the Republic of France, have
5 invented certain new and useful Tmprove-

ments in or Relating to the Electrolysis of
Metallic Solutions, of which the following
is a specification. -

"The direct electrolysis of more or less

1_v0 rich and Pure metailic solutions derived
H

from the lixiviation of mineral ‘ores, has
been the subject of repeated experiments

for many years past, because the practical’
" success of such electrolysis seems to present.
15.the simplest solution of the treatment of

- Ores, - R ol - ’

In the metallurgy of copper, for instance,
there arq,at present employed two kinds of
processes.. In the one known as the wet

20 process, the,ores. are first subjected to a

Tixiviation preceded or otherwise by various

. o~erations such.as: roasting, exposure to air

and so forth; and in the solutions thus ob-

tained, the copper is precipitated in the con-

25 dition of cement copper, the value of which

" is inferior to that of electrolytic copper.
This precipitation is obtained by means of
iron scrap and for each ton of precipitated

".copper, a consumption of iron rarely less

30 than two tons must' must be allowed for.

The other processes, so-called dry processes,
.consist in gradually concentrating the cop-
per contained in the ore by a series of oper-
ations, such as roasting and fusing, the num-

.35 ber of these operations dependinérg'r on the

‘pature of the ore treated. The dry proc-
ess yields as its final product ingots of raw

_ co%)gr. - . .
“SWhether the copper.be obtained in the
‘40 cement form or in the form of ingots, 1t

must be subjected to a final refining, which'
is” ordinarily an electrolytic process, by
means of which the raw copper obtained 1s

- brought into . solution and deposited on a |
45 cathode in the condition of pure copper.
This explanation makes it evident at once.

. what a great simplification would be intro-
duced in the metallurgy of copper by a
hrocess enabling chemically pure copper to

t0 be directly obtained by the electrol ysis -of -

tained by the lixiviation of the ore.
- This invention relates to
abling this latter sondition to be realized.

The processes accordinyg to the present in-
vention consist in electrolyzing metallic so-
lutions of any suitable percentage and com-
position between an insoluble anode, fixed
or otherwise, and a suitable cathode, pref-
erably metallic, baving a sufficiently rapid
movement of displacement.

In order to fully understand the impor-
tance and the novelty of the processes form-

ing the subject of the present invention, it’

will be useful to ascertain what takes place

in the electrolysis of impure cupreous solu- -

tions. . . _

When the method of electrolysis is ap-
plied to a low percentagé cupreous solu-
tion, such as the solutions which are

formed by the lixiviation of the ores, (and.

which contain, for instance, 1% of copper,
3.5% of iron, and 2% of sulfuric acid. ete.),

‘the sulfate of copper is decomposed in the

first place, and -the copper is deposited on
the cathode while -the radical SO, is trans-
ferred to the anode; but in poor and impure

cupreous solutions of any suitable kind, ob-

rocesses en-
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cupreous solutions of this kind, the copper

is no longer deposited in & coherent con-
dition as soon as the intensity of the current
exceeds 10-15 amperes per square meter of
cathode. .The radical SO, then meets at
the anode the ferrous salts, and immediately
converts them into ferric salts;: which in
their turn dissolve the copper deposited on
the cathode in proportion as it is deposited,
especially if this deposit is powdery and not
very coherent, and therefore the result of the

electrolysis is nil under such conditions.

The yield of an apparatus composed, for in-

stance, of lead or carbon anodes immersed
opposite copper cathodes in a poor solution
of copper is therefore absolutely prohibitive
for practical purposes. It ‘must also be

pointed out that in such an apparatus there
are local differences-of resistance which.

cause:the deposit to be of different compo-
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sition, appearance and quantity on the if- -

ferent plates, so that local currents sre
caused to flow between the papts of the
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plates themselves; the effect of these cur-
rents is to cover certain plates at the ex-
pense of others, so that under these con-
ditions an_abundant and spongy deposit is
produced on certain plates, and ne deposit
on others. ‘

Iifforts have been made to remedy the

solvent action of ferric salts by enveloping
the anodes in diaphragms, the action of
which is satisfactory at first but after a time
becomes unsatisfactory, without taking into
account the fact that this diaphragm is not
very suitable for industrial use and is rap-
idly - destroyed. Efforts have also been
made since 1886, in GGermany, since the ap-
pearance of the Marchese progess, to depo-
larize the insecluble anodes by means of sul-
furous acids derived from the roasting of
the ore. This process while excellent in
principle has not been practically carried
out. ‘ .

Now according to this invention the prob-

Jem is solved by taking into account the.

catges of failure which have just been men-
tiohed and applying thereto the following
remedies. :

The invention will be described in con-
nection with the accompanying drawings in
which i S S

Figure 1 is a sectional elevation of the
cell, and Tig. 2 is a sectional plan view of
the same on the line A, A of Fig. 1. '

The electrolyzer consists of an insocluble
anode ¢, preferably perforated, and ar-
ranged around a cathode b formed of a metal
cylinder to which s vigerous rotary move-
ment is imparted. The electrolyte is ad-
mitted to the cathode compartment of the
cell ¢ by the inlet pipe d, passes through the
holes.in the anode and overflows by means
of the pipe e. Tf the cathode employed has
a surface of a sqnare meter, for instance, the
dimensions being 1 meter in length and 1
meter in circumference, and assuming that
this cathede revolves at the rate of 40 revo-
lutions per minute, there will be available
for the cathodic deposit during one minute,
a cathodic surface equal to 40 square meters;
a current intensity can therefore be em-
ploved which is 40 times greater than that
which can be utilized in an apparatus hav-
ing fixed anddes and cathodes of 1 meter of
surface, while moreover a good and com-

pact deposit is obtained, because the surface.

of the cathode is constantly brought in con-
tact with fresh molecules of sulfate of cop-
per or of the metal treated. If however the
surface is thus increased artificially to 40
times that of an apparatus with a fixed
cathode, the action of the ferric salts will be
practically the same and not certainly
greater than before; hence, if in the fixed
apparatus where the deposits are, for in-
stance, 10 gr. per hour (movement of 10

1,018,069

amperes per square meter), the ferric salts

will dissolve all the copper deposited, in the |

rotary apparatus in the same time they dis-
solve the same quantity say 10 gr., but these
10 gr. only represent from 2 to 4% of the
deposit produced by the current. The yield
of the rotary apparatus is therefore an ex-
cellent -one, while the fixed apparatus only-
zives a nil yield. Of course, the anode may
rotate in place of or In additiom to the
cathode. Comparing this with the” proc-
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esses employing fixed anodes and cathodes =
with depolarization by sulfurous acid, if -
must be noted that in such apparatus as has .
been hereinbefore stated, local couples aris- -

ing from differences in the resistance exist<
ing between the anodes and cathodes prol
duce irregularities in the deposit, such that

"on certain plates the copper is good while

80

on the others it is spongy, and hence a metal

is obtained which can only be compared as’

regards quality with cement copper. In the - °

rotary electrolyzer on the contrary every-

‘thing is symmetrical and there are no local .
couples between the- various parts of the

cathode; the deposits obtained are also ab-

solutely regular and correct, even when em-.
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ploying current densities of 200 to 400 am- .

peres per square meter of - cathode, and |
impure solutions only con-

working wit,

taining 1% of copper and less.

95

Further the construction of the electro-

Iyzer is such that the solution entering the
cathode compartment is
brought by centrifugal force through the

immediately

perforated anodes and escapes by an over- 100

flow placed between the anode and the in-
ner wall of the eléctrolyzing vati -

By the use of this electrolyzer the delete- -

rious .action of the ferric salts is thus
avoided and on the contrary is converted

into a useful action, because the anode solu-"
tion which is rich in ferric salts is sent-on to
the roasted metal, in order to dissolve the .
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ogid and even the little sulfid of copper, *

which it may contain. From the lixiviation
vats these cogper solutions, enriched in con-
sequence of the action of the ferric salts, and
the acids which they contain, on the metal-
lic, oxids of the ore, return to the electro-
Iyzers directly or afteér-having passed. into
coke towers where they encounter the sul-
furous gas derived from the roasting of
the ore. In this case the ferric solutions
are completely reduced to ferrous solutions
with the production of sulfuric acid, before
entering the compartment of the cathode
where they can no longer have a deleterious
action. :

I declare that what I.claim iss—

An electrolytic cell for separating metals
from their impure solutions, comprising a
rotating cathode, a stationary concentric

anode dividing the cell into two parts and_
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provided with a large number of small per- In witness whereof, 1 havehereunto signed
forations through which the whole of the | my name this 5th day of February 1910, in
electrolyte passes and carries away the im- | tue presence of two subscribing witnesses. 10

purities produced at the anode, an inlet pipe FERNAND LACROIX.
5 for admitting electrolyte to the space inside | Witnesses' -

the cathode and an outlet pipe for the same A==\, Mésgan,
outside the cathode. :
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