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This invention relates, generally, to the electro-
‘winning of manganese and it has particular rela-
tion to the treatment of cathode plates to facili-
tate stripping the deposited manganese there-

rom. .
Prior to the present invention, it has heen com-

mon practice to spend a greab deal of time and
effort in preparing cathodes on which manganese

. is to be electrolytically deposited. They are usu-
ally buffed carefully to provide a smooth, polished
surface. The purpose of this has been to facili-
tate stripping and remove as large an amount as
possible of the deposited manganese. It has been
necessary to repeat the buffing operation after
each stripping operation... In some instances, the
manganese has been stripped by heating the
cathodes and, afterwards, flexing or vibrating
them. ’

Even though the foregoing operations are care-
fully performed, there has been a substantial loss
of the deposited manganese, pecause of its ad-
herence to the cathodes. It has been necessary
t6 remove the adhered metal by the use of acid,
and it has to be recovered again, Moreover,
there has been some loss as & resutt of some of

the manganese dropping off the cathodes while
they are in the cell or peing transferred there-
from for the stripping operation.

- Accordingly, an important aim of this inven-
tion is to reduce the loss of manganese after it
is electro-deposited on the cathodes. Another
jmportant aim of this invention is to facilitate the
stripping of the manganese from the cathodes.
Sill another aim of the invention is to increase
the amount of manganese that can be readily
stripped from the cathodes on which it has been
deposited by electrolytic action. Another aim of
this invention is to reduce the amount of buffing
or polishing operations in the preparation of
cathodes for the electro-deposition of manganese.
A still further aim of the invention is to avoid the
necessity for treating the cathodes with acid to
remove substantial amounts of the adhered man-
ganese. Another aim of the invention is to ac-
complish the foregoing desired results by provid-
ing on the cathodes a thin film of material of such
nature that it does not interfere with the deposi-
tion of the manganese but does facilitate stripping
of the manganese therefrom.

Other aims and objects will appear in the fol-
lowing description, to which reference is made
for a more complete understanding of the nature
and scope of the invention.

In accordance with this invention, there is pro-
vided on the properly prepared cathode plates
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a film which, while permitting the electro-deposi-
tion thereon of manganese and sufficient adher-
ence thereto to avoid loss, greatly facilitates
stripping of the deposited manganese. When the
present invention is used it has heen possible to
strip off readily in excess of 98% of the deposited
manganese. - :

The cathodes are first puffed and polished to
provide a mirror-like surface. They are then
washed with a suitable detergent such as sodium
or potassium hydroxide, carbonate, phosphate, of
soap to remove whatever grease and dirt that
may remain, - With the detergent there is pref-
erably included in the solution a soluble alkall
gilicate, such as sodium or potassium -silicate.
The washed cathodes are then thoroughly rinsed
with water to remove any excess silicate. It is
contemplated that alkyl silicates may also be
used. :

Tf desired, the silicate can be applied separately,
instead of with the cleaning solution, as set forth
above. In either case, the cathodes should be
rinsed sufficiently to remove excess silicate but
not to such an extent that the thin film is com-
pletely removed or destroyed.

The electrolyte, from which the manganese is
deposited, should be neutral or slightly alkaline
so that the thin silicate film will remain on the
cathodes. It has been found that, when the pH
of the electrolyte is maintained at from 7.8 to
8.8, the film remains on the cathodes even after
several successive deposits of manganese have
been stripped therefrom. It has not been neces-
sary to treat the cathodes with an acid after
each stripping operation to remove substantial
amounts of manganese, or to puff and polish them
each. time. Rather, the cathodes can be used
several times without further polishing affer each
stripping operation, but must be treated with the

silicate solution after each use.
Txcellent results have been obtained using
stainless steel cathodes. In particular, it has

been found that cathodes -of stainless steel alloy
of type 316, containing approximately 189 chro-
mium, 8% nickel and 2% molybdenum, when
treated as herein set forth, admit of 98% or hetter
stripping of the deposited manganese. Other
stainless steel alloys, such as 18% chromium, 8%
nickel, can also be used with satisfactory results.
Tt is also contemplated that the cathodes may be
made of other kinds of steel or aluminum for
practicing the invention,

By way of a specific example, cathodes of stain-
less steel alloy of the type 316, were used. They
were first buffed and polished to provide a mirror-
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like surface over each side. Then they were
washed with a detergent to remove any residual
dirt and grease. Next, the cathodes were im-
mersed in a 2% to 5% solution of sodium silicate.
This was followed by rinsing with 5 water spray
for from five to ten minutes and then they were
dried. There was then left s very thin film of
undetermined composition on the cathodes which
greatly facilitated subsequent stripping.

The cathodes were then DPlaced in a cell in
which the electrolyte contained 10 to ‘15 grams,
ber liter, of manganese in the form of sulphate
and approximately 125 to 175 grams per liter of
ammonium sulphate.
tion of the manganese on the cathodes the pH
of the electrolyte was held at 7.8 to 8.6.

The cathodes were removed from the cell and

the manganese was readily stripped therefrom.
The stripping of the deposited manganese re-
sulted in a recovery of 98% of the metal.

By way of comparison, when the foregoing
steps were carried out using cathodes of 18-8
stainless steel, 85% of the deposited manganese
was stripped off. It is evident that superior re-
sults are obtained when the cathodes are of 18-8
molybdenum steel.

In order to demonstrate the effect of the sili-
cate film, the foregoing steps were followed, ex-
cept that no silicate was used. When the cath-
odes were of 18-8 molybdenum steel, there was
stripped only 39% of the deposited manganese.
Under similar conditions, when 18-8 stainless
steel cathodes were employed only 15% of the
deposited managanese was stripped off.

When it is desired to again deposit manganese -

on the cathodes on which g silicate film has
been formed, as set forth herein, it is unneces-~
sary to repeat the polishing operation immedi-
ately. It has been found that the cathodes may
be -used for the deposition of manganese for as
many as five times without repeating the buffing
or polishing operation. However, it is preferable
to provide the silicate film on the- cathodes after
each deposition of manganese thereon and the
same is stripped therefrom. After each strip-
ping operation the cathodes may be treated with
sulphuric acid to -remove the small remainder of
manganese. The siiicate film is then restored
each time in the manner herein set forth. The
excess silicate is removed by the rinsing step.
One reason for this is to prevent ‘premature
stripping of the deposited manganese either -in
the cell or before the cathodes are removed to
the place where the stripping - operation is per-
formed.

As hereinbefore indicated, the -silicate can be
combined with the detergent solution so that it
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will be unnecessary to employ separate steps in
washing the cathodes and forming the silicate
film thereon. While the cathodes should be
subsequently rinsed to remove the excess silicate,
the rinsing operation should not be carried out
for such length of time or under such conditions
as will completely remove the silicate flm,

It will be understood that the foregoing de-
scription is merely illustrative of the invention
and is not to be construed as limiting it, except
as set forth in the appended claims,

What is claimed is:

1. In the method of electrowinning manganese
from an alkaline electrolyte and employing stain-
less:steel cathode plates; the step which consists
in polishing and cleansing the surfaces of the

-cathodes; then coating the cleansed surfaces with

very thin adherent films of a dilute solution of
alkali silicate; removing any excess silicate which
does not readily adhere to the surfaces; sub-
merging the film-coated cathodes in the electro-
Iyte; and depositing the metal thereon without
destroying the films to facilitate .removal of the
metal and eliminate the Necessity of -buffing and
polishing the cathodes when they are used again.

2. The method, as set forth in claim 1, wherein
the films on the cathodes -are formed by coating
them with a dilute sodium silicate.solution and
wherein the coated cathodes are rinsed in water

) to reduce the thickness of the coatings and leave

the very thin adherent films on the surfaces.
JAMES H. JACORES.
REFERENCES CITED

The following references are of record in - the
file of this patent:

UNITED STATES PATENTS

Number Name Date

1,433,017 McKee oo ___ Oct. 24, 1922
1,555,798 Gravell _._________ Sept.:29, 1935
2,119,560 Shelton . ________ June 7, 1938
2,325,660 Chamberlain _______ Aug. 3, 1943

OTHER REFERENCES

Metal Industry, Dec. 8, 1944, -pages 358-360.

Preprint -64-8 of Electrochemical Society (N.
Y. C.), released Sept. .11, 1933, pages- 92, 93, 94.

Journal of the Electrodepositors’ Technical
Society, vol. 8 (1932-33),.London, pages 310 and
3-11.

The Book of Stainless Steel by E. E. Thum
(1935), -pages 139, -140.

Bureau of -Mines Bulletin, 463 (19486), -page 71.

Transactions of ‘the American Institute - of
Mining and .Metallurgical Engineers, vol. .159
(1944), pages 408, 421, 422,



