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This invention relates to a process for the electrolytic preparation
of cuprous oxide.

Cuprous oxide was prepared for the first time by the electrolytic
method by Lorene in 1896,  Other workers have tackled the problem

19 from a purely academic view-paint. Important process details so
eszential for manufacture on a practical acale have not been worked
out. There are references in literature e the preparation of the
yellow variety of cuprous oxide by continuous additivr of a protein-
contammg colloid durmg eleetrolysis. A recent process claims an
15 energy consumption of 1-25 kwhr./kg.
' The preseni invention consists in feeding pre-heated electrolyte
contaming not {ess then 10 per cent sodinm chloride by weight and
0-3 %o 1 gram per litre alkali (expressed as sodium hydroxide) into
the cathode chambers of an elecirolytic cell in which sheet copper
20 i3 used as cathode and pure or refined copper sheet is employed as
anode and wherein the rate of flow of the electrolyte is snch that
[ the alkalnity of the bath ia always maintasined at the specified
optimum range, vin,, 0-3 to 1 gpl.-expressed as NaOfH,
In the following paragraphs the details of the process worked
25 out and of th+ continaous unit employed are set out clearly with
‘ the help of the accompanying drawings in which Figure 1 is a flow
diagram of the process, showing the location of the electrolytic cell
and its accessory equipment, Figure 2 shows the circulstion arrange-
moent to mantain the flow of elec'rolyte into the cathode compart.
80 ments, Figares 3 and 4 are sectional views of the electrolytic cell.
The Eicotrolytic Cell.—The cell {A) is made of reinforced coment
¥ concrete and i3 & square contasner (Z) (could be restangular) provided
l with a conical bottom {P). An opening () at the bottom serves
far the removal of the product az it 1 being formed. A lid (B)
made of teakwood covers the cell and carries suitable slots (R} for
the inwroduction of the electrodes (C & D) and aiso o supporting
framework for the diapbragms (E). (lass or glass-dmed equipment,
asphalt-coated wooden tanks, ceramic ware or metal containers
with sustable protective coaling could also be used as ecells.
19 Aurdsary equipment,—i) Heating tank—Cold electrolyte was fed
nto this JO-litre tank (F) of porcelain or of any other snitable
material where three immersion heaterz (G) (2 kw. caparity each}
served bt rajse the temperature to the desired lever
() Pump (FL—Thia pump made of naval bronze dreiven by
a } H.P. motor wes used to pump the hot solution from the heating
tank {o the constant head tank {I).
(iii) Constani kead tank {I).—This was a tall cylindrical tank 2*
lin diameter and lagged suitably with asbestos to minimiss radiation
03803,

50 {iv) Filter press (J) 6" x & plate and frame press for filtering
tha product from the cell.

Operation.—The constant head tank (I) feeds the hot electrolyte
equally into the five eathode compartments (W) at a steady pre-
dstermined rate. The rate of feeding of electrolyts is 4 function of

86 the ratio of anclyte to eatholyte and the current strength. Elee-
trolyte containing cuprous oxide in suspension is withdeawn from
the bottom (P) of the ¢ell in order to maintain a eonstant level in

* the cell. The product may be settled, before filtration using a
filterpross or a centrifuge, The clear liguor from the settler and

50 the filtrate sre fed back into the cell (A) after heating to the required
temperatore. The product in the filter (J) is washed free of adhering
electrolyte and dried (drier, K} at abont 100°C preferably under
teduced pressure. The dry solid is pulverized and seresned (L)
before paeking (M),

35 Conditions of Electrolysis.—Electrolyte contains 10 per cent
sodium chloride by weight and one gram per litre of sodium hydrox-
ide. Electrolysiv is carried out at s tempersture of 80°C, the
solution being hested eigher by electricity or by steam.

Bleci. ode Muterials.—Sheet copper is used as cathode (). Either

‘0 pure or refined copper sheet is employed as anode (D). The square

+  electrode sheets (37 X 9°)} each are suspended from a copper flat
{9} fixed to the buzbar (T} at one end {U) and resting on the cell
lid {B) at the other.

Cwr», s Density.— Anodic current density is maintained at 5 amp,

5 per sq. dm.  As there iz one cathode more than the number of

nodes used the cathode cwrrent density is less. In this pasticular
il, it is 4 amp./dm? The current concentration ia about 7 to 8
P flitre,

The following specification particularly describes and ascertainsthe nature of this i

BODY INCOBPORATED UNDER THE RECGISTRATION oF SocIETIES Ace (Acr XXI or 15360}

Hor and the ar {n whick it is to be performed.

Batio of anolyte o catholyte—This varies with the design of the
cell and is one of the factors controlling the rate of circulation of the
electrolyte, In this cell the volume of catholyte used was 4 litres
and that of anolyte wag 22 litres.

Rate of Circulation.~—There is a build-up of alksli at the eathode &
during electrolysis and this has to be dissipated into the main bedy
of the anolyte which gets depleted in alkali. The rate of flow of
the electrotyte is ao adjusted that the alkalinity of the bath iz always
maintained at 1 gpl. NaOH. In the cell {A) described a rate of
30 litres per hour was found to be optimum. 10

Driaphragm material,—Cloth diaphragm (E} was found to be
most suitable for the purpose. Tt effectively prevents cuprous
oxide from movimg to the eathode and getting redunced as spongy
copper but allows the electrolyte to flow through freely. Also
it does not offer too great a resistance for the passage of current. 15
Drill cloth stitched on to wooden frames (V) fitted to the lid (B)
{each cathode compartment (W) was 9 X ¢ X ")} was found to
be ideal for the purpose.

Circulation arrangement.—(N, Figure II) From the econstant
head tank (F) the specified rate of flow was maintained into the 207
cell (A} by suitably adjusting the level of ihe liquid in the head: tami.
The feed of the electrolyte into the cathods compartments (W
was effected by means of five tubes (¥) branching at regular intervals
from a ecommon header tube (Z) connected to the head tank (I).

ExaAMPLE, a5
The following ave the resalis in a typical experiment :
Current passed . . . 180 amp.
Voltage of the bath » 175 volts
Duration of elecirolysis . 5 hours
Tempserature . . . . B0°C 30
Anodic current denaity . . 5 amp.fdm?,
o Weight of product - . o B1lba.
Purity of the product . . 96 per cent.
Current sfficiency . . « 945 per cent.
Colour of the dry sample . . bright red 35

Energy eonsumption 0325 Kwhr.[ib.

The sampls meets the requirements of Indian Standard Speci-
fications aud is 8t for use in antifouling compositions or for any
other purpose. The current efficiency of the process is over 94
per cent and the energy consumption will not excead 8-35 kwhr.flb. 40

We claim :

1. A process for the-electrolytic preparation of cuprous oxide
which consists in feeding pre-heated electrolyte containing not
less than 10 per cent sodium chloride by weight and 0-3 to 1 gram
per litre alkali {expressed as sodium hydrozide} into the oathode 45
chambers of an electrolytic cell in which sheet copper is used as
cathode and pure or refined copper sheet is employed as anode and
wherein the rate of Alow of the electrolyte is puch that the alkalinity
of the bath is always maintained at the gpecified optimum range
viz., -3 to 1 gpl. expressed as NaOH,

2. A process as claimed in Claim 1 wherein constant feeding of
electrolyte into the cathode chambers is achieved by means of tubes
branching from a comion header tube connscted tc a constant
head tank, the level of fthe liquid in which maintains the desired
rate of flow into the cell.

3. A process as claimed in elaim 1 wherein the electrolysis is
carried out n an electrolytic cell with a conical bottom permitting
the removal of the product continucuwslty as it is formed.

4. A process az claimed in the preceding claims wherein the
electrolysis iz carried out at a temperature of 80°C. 60
5. A process as claimed in any of the preceding claims wheren
the rate of feeding of elecirolyte is a funetion of the ratio of anolyte

to catholyte and the current strength.

8. A process as claimed in any of the preceding claims wherein
the electrolyte (anclyte) along with the prodnet is tapped at the 65
same rate as it is fed, to maintain the required alkalinity in the
anolyte.
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