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Tis is sn invention by BANDADY VENKATAKRISHNA UDUPA, PENHAGARAM

VYASARAO VASUDRVA BAD, RENGASWAMY VIJAYAVALLI, all Scientist, XKUNNISZRI
VENKATACHALAM VENKATESWARAN, Junior Scientific Assistant, all of the

Central Blectrochemical Besearch Institute, Karaikudi, Tamil Nadu, India,
all Indian ~itisens,

This invention relates to an improved process for the electrochemical
recovery of copper from industrial byproduct cropper compounds such as
coPper exide waste from copper rolling mills as well as byproduct copper
compeunds ogbtained from the chemical industry.

Bitherto 1t has been propoged in the art to utilise the copper waste
either in tne preparation ef copper salts by dissolving the copper waste
in appropriate seid and crystallisation er recovering copper by the elect-
relysis of homogensous sclution of copper sulphate obtained by dissolving
the above sm mentioned waste in sulphuric acid, using soluble anodes, 1t .
has also inown to use the copper exide obtained as a hyproduct from alloy
making precess after conversion of the oxide into the metal, Gaseous
reduction ef copper oxide has also been‘ reported for making copper powdet
from pure copper oxide obtained either as byproduct or as copper scrap.

A direct electrochemical pxﬁcess for the reductien of copper oxide to
cepper Powder has been described in our prior Indian Fatent Na, 99656,
According to the prior patent the process for electrochemical production
ef copper povder from byproduct copper oxide obtained from the copper wire
and tybe drawing and sheet rolling industry or the chemical industry com-.
prises the electrochemical reduction of solid copper oxide kept ac a
gediment on the cathedk substrate of an electrolytic cell containing an
aquesus alkaline electrolyte (preferably NaOH solution) keeping an alkalil
resistant anode immersed in the electrolyte above the sediment.

Prior Indian Patent No, 83655 also relates to a process of electro~

iytde domsition?coppor frop an electrolyte containing dissolved coPper vl s
the improvement comprisingitnhe use of nicke] catalysts.-”’ -
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Recovering copper from the covper compounds as mentioned above as
per known process stated herein, has not been adopted for industrial use
in a large way. Though the gaseous reduction has been found. to be satis-
factory for small scale productions, the utflisation ef byproduct waste
coprer compounds could not be done by the this process, While knewn
Process for converting the copper waste to copper powder, in the exidat-
ion of scrap the efficiency has been found to be low it also results in
loss of considerable quantity of energy and thus the entire process
beocomes uneconomical in operation, The electrolytic copper powder has
alvays been considered to be superior to that obtained by thermal methods.
Besides the considerations as mentioned above in the conventional ‘electro-
lytic process the maintenance ef the process variables such as concentra-
tien angd current density are to be strictly maintained in order to make
the product more uniform and satisfactory in quality., The direct electro-
chemical reduction process is meant only for making copper powder from
ingustrial byproduct copper oxide waste which a.re not contaminated and
are fairly in pure fomn.

The main object of this 1nvmt1§n is to obviate these disadvantages
and to vork out a new and improved method for the recovery of copper
from copper waste compounds which are obtained as industrial byproducts
in considerable quantities,

The other important objects of the invention are that:-
(1) Copper can be recovered in the form of uniform sheet or pewder and
the waste need not be got inte wmiform solution for electrolysis, thus.
avoiding the handling operations sueh as dissolution and filtration,

(2) The process can be made continuous by feeding the copper compounds

at predetemined intervals,

_3/
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(3) The deposit obtained ig free from any other impurity and the only

impurity may be that of oxide of copper,

() The deéposit (in the case of shecet) 1s metallic in character and
i3 of high purity, Due to the metallic character of the deposit higher
efficiencies could be abtained for melting.

(%) The electrolyte can be used over and over again for considerable
length of slectrolysis with occasional making up for the dess of water
due te evaperation and acid by spray without only detrimental effect
either on the efficiency of recovery or purity ef the metal obtained,
The solid inclusions which might have accumulated are removed by
passing the suspension at one stage through a filter and ‘the slectrolyte
can again be used for after electrolysis,

The main find of this invention is the fact that the economic
recovery of copper either in the form of sheet or powder is po,ssi.blo
by the electrolysis of a suspension of finely powdered waste copper
oonpounds in a dilute sulphuric acid solution.

Acoordingly this invention provides an improved process for the
electrochemical recovery ef copper from industrial byproduct copper
acompounds which is characterised in that the byproduct compounds are used
as a suspension of finely powdered copper oxide waste in dilute sulphu-
ric acid selution as the electrolyte using lead alloy smodes and stnﬁ-
less steel or copper cathode to obtain copper deposited on the cathode
as a sheet or powder,

The particle size of the powdered copper compound added to the
electrolyte may vary from - 100 to -200 mesh,

The process consists in the electrolysis of a suspension eof

finely rowidered copper oxide waste in a solution of dilute sulphuric
acid using electrodes wherein mettallic copper gets deposited on cathode in
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the form of sheet or pcwir depending on the conditions adopted for the

electrolysis and can Le melted and cast in the form of ingots. “he by-
nmduct coppet waste compound ig ground to unifomm powder and suspended
in dilute sulphuric acld and electrolysed, Conditions of electrolysis
of this'sUspension are adjusted in such a meaner as t~ obtain copper
deposited in the form of shest or povder on the cathodes. The susren-
sion of the powdered material is electrolysed between leid or lead allov
anodes, and stainless steel or c‘opper cathodes. During electrolysis tre
powdered material is kept in uniform suspension by sffective stirring.
Covver compounds go into solution in the form of copper sulphate and get
deposited on to the cathode there from,

Cells made of glass have been used for the ladboratery scale exveri-
ments. The cell was run contimucusly rvemoviug the deposit at intervals
aad periodtc replenishment of the .bath was done by adding calculated
quantity of copper compound to the bath at predeternined intervals one
88 cathode/Cu oithode and two lead anodes on either side of the cathode
were used. The electrodes were tightly held in their position by proper
arrangment, The total number of hours of electrclvais was i1l hours
stretched over a period of 30 days. 'he inter electrode distance vas
maintained at 2.5 om. Bffective agitation of the solution was dons by
means of stirring arrangement. The deposit obtained wag analysing 99.89#
coopper. Raw materials from differsnt aoui'cu were tried in the labcra-
tory scale snd found to be satisfactory.

The following examples further 1llustrute the invexition 3
Baamla-1. - Bax Daterxial
Copper oxide byproduct fres a Chemical Imdustry Copper content

5"
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Slurry ratto oo 1:10
Cuirrent density .o § amp/dm?
nuration of Electrolysis .o 3 hours
Nature of devosit .o Sheet
Current efficiency .o 99.0%
Purity .o 99.82%

( as demesited )

Example-2  RBaw matatial - same as in (1)

Current density . 20 Amp/dw?
Slurry ratio oo 1120

Mature of deposit .o Powder

Current efficiency . 94, 1

Purity .o 99.6

Particle size .e «200 mesh - 25%

Example-3 Pure caopper oxida

Surry ratio .o 1310
Current density .o 5 lﬂp/dl2
Duration of the electrolysis .. S.Hours
Nature of deposit .o Sheet
Current efficiency - 92.2
Purity e 99,85%

To summarise, copper may be recovered from byproduct cooper compounds,
coprer oxide waste from copper rolling mills as well as byproduct covper
2ompounds obtained from the chemical industry Ry the process knowm as
sugpengion electrolysis. As the name implies, a suspension of finely
vowdered material in sulphuric acid solution is electrolysed betwsen lead

or lead alloy anodes and stainless steel or copper c:.thodes, During

—€-
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electrolysis copper goes into solution and gets deposited on the cathode

wherecas the impurities remain in solution,

The deposited metal may be in the form of sheet of powder dependi
ng on the conditions of electrolysis., The process can be made continuous
by frequent addition of the powdered material at predetermined inServ¥als.
In thia process ef recovery, some of the unit processes, such as preci-
pitation and filtration of the impurities, purification of the solution
atc. are eliminated and the.ﬁaterlal 48 fed direct into the eslectrnlysis
tank for electrolysis. The type of the raw material does not influence
to any great sxtent, either the purity of the metal er the efficlency of

the process,

Ne Clals ¢

1. A improved process for the electrochemical recovery of copper
from industrial hypm(:luct copper compounds characterised in that the by-
preduct copper compounds are uged as a suspension of finely powdered
copper oxide waste in dilute sulphuric acid solution as the electrolyte
using lead alloy anodes and stainless steel or copper cathcde to obtain

copper deposited on the cathode as a sheet or powder,

2e Precess as claimed in claim 1 wvherein copper compoynd powder 1s
continuously added to the electrolyte to raplenish the metal concentra-

tion of the suspension.

3. Process as claimed in claims 1 or 2 wherein the copper compound.
suspengion in the electrolyte is in the ratic of 132 to 11950 or prefers
bly at {1 s 10,

4, Process as claimed in claims 1 to 3 wherein the particle size

of the powdered copper corxpound added to the slectrolyte 18 from -100 %o
‘M0 mesh, .7
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5. Process as claimed in any of the preceding claims wherein the

electrolyte used is an aqueous sulphuric acid of 0.5N to 5N strength and
the electrolysis is carried out using a current density of 2.0 to 50
hp/d!z at a temperature of 25-35°C with a copper concentration of the
slectrolyte being maintained between 10 and 100 g/1.

6. Process as claimed in claim 5 vherein the electrolysis is carried
out using a current dengity of 5.0 Asp/dm? and maimtaining cop-er concen-
tration at around 50 g/l in the electrolyte.

7. 4&n improved process for the electrochemical recovery of copper from
iagustrial by-product copver compounds substantially as herein described
and illustrated.

Dated this 27th day of Marca, 1978,
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