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Electrochemical cell for recovery of metals

(57) Abstract: The electrochemical cell consists of hollow
tube and centralized copper rod. The tubes have first and
second ends. The first end cap is used to close the first open
end. The anolyte inlet is extended through the first end cap in
anolyte compartment and catholyte inlet is extended through
the first end cap in catholyte compartment. The anolyte and
catholyte compartments are separated by ion exchange mem-
brane fixed over inner hollow tube having holes on the sur-
face. A first Teflon gasket has provision for inlet of anolyte
and catholyte tube is secured between first tubes end and first
end cap. The copper rod is placed at the centre of the tubes
acts as cathode. The circular ring works as scrapper to take
out deposited copper is provided. A second end cap is used
to close the second open. A second Teflon gasket is secured
between second tubes end and second end cap. The second
end cap has provision for anolyte outlet and comprises a con-
ical dome to collect the deposited copper and transport it
along with catholyte. The anolyte trappers and catholyte trap-
pers are connected through the tubes to anolyte and catholyte
half cells. The anolyte and catholyte are re-circulated through
peristaltic pumps, one on each side.
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8. A clectrochemical cell according to olaim 1, whereln an anode s of any gecmetry,

% An electrochemieal cell according to claim 1, wherein both ends of anode

OPETL

10, An electrochemical cell avcording to claim 1, whereln cathode and anode have

surfhee arsa vatio preferably in the range of 16 10 115

L Ax efectrochemival cell according o olaim 1, wherein support s made of corrosion

resistand and non-conductive matesial,

P

4oAn electrochemical cell acecrding to claim 1, whereln suppent s composed of a

eranmic, thormoplaatie or thermoset pobvimerio mate

13, An olectrochomieal coll according o claim 1, whereln opening

s of any size and shape
on the support are uniformly distributed.

R

ectrochamical cell according to olaim I, whereln tn the scrapper provided i

composed of corrosion resistant and nonecondnetive material,

LAy
g

CAn glechrochamical osll according to claim |, whereln sepport I8 composed

cerantie, thermoplastic or thermoset polymeric material,

I An electrochemical cell sccording to olaim 1, wherein the deposited particles slze of

copper powder obiained has particle stee in the range of Q0011000 un

2

./'.‘

3 RN N

17, An electrochemival cell according to oladn 1, whereln sald sorapped metal powder arg

capper, sibver, wing, and lead,

18, An gloctrochemival vell according to claim 17, whe

. < R N .
sty NI TITAE o0 aatal mevoretsr o
g PO BOTEDT MOial DOwWaSy 8
Pt X
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19, An slectrochemics

Feell gocording to olaim 1, whe

coated with corrosion resistant and nonconductive material,

corrosion resista and o

21 An eloctrochemical cell secording to olaim 1, where

2 An electrochemical cell according to

clatm 1, wherein cathode

or-condactive material,

corrosion rosistant and non-conductive material,

33 An electrochemicsd ©

cell according 1o claim 1, wherein cathode

non~conductive matogial.

[
Lt

nont-conductive

- An glectrochemical cell acoording o olaim 1, wherein cathode

niatorial at lzast in one plase.
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rein anode and cathode are partially

is partially coated wigh

in anode i3 partially costed with

i partially coated with
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STATEMENT UNDER ARTICLE 19 (1)

Rer POT International Application No, POT/ANZO 000488

Indernational Filin

swesend wvention relates o tubalar ¢l ST

celt for eleetrolvsis of coprous

¢ and copper powder. The material weed for fabrication of cell is dense aphite

3 $ i v o | T,
e s anode and dense copper rodd as cuthode, separated by fon exchange membrane
ST ~“~<~-\-\ %ﬂ; SO é‘g(( B § i enies \{vﬂ o e rsieal o3 g O g 5 oEgepy o, §«} N

5{33‘-‘ WO wi--i} IR SRS O B SRS Ed VOCIRESRea &8 3 2 LIAra0 tii.-"\it \ i\}\ SUMAc area

ratio of cathode and anode, that rathode and anode have surd

& area ratio in the range of

ey

6t 130 and said support with apenings of

Reg

geometrival shape having surface ares

COvVorsd i s

rea of said support,

With reforence fo am VY, polat 1, 2 and 3 and Hew VHD Claim | hee been saitabiy

amended by merging dependent clalmi3 14 and 18 molaim 1 st upported by specification

8 para 3 as mentioned below;

L An electrochemical cell for recovery of metals comprising of

a} al least one ancde disposed n electrolyie;

b)Y at least one cathode disposed In clectrolyte;

o} at least ong lon exchange membrane disposed between anade compariment
and cathode compartment;
&) istant material as g support to jon exchangs mermbrane;

¢ ad fevaad e - e citeeed v +aa1
€} aleust one sovapper {0 ramove deposifed metal fi

£ ol feast one catholyie frapper o colluet scvapped metal powder;

17
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5

characterized that cathode and anode have surfhce aven vatio in the tange of 118

to 150 and sald support with opendngs of any geometrizal shaps having

oo

o 1% 1o 985 of total area of said support,

surface aveg covered inthe m MRS

’~

B US 4,028,199 discloses g method {or
agueous solution of metal by using slecwoliviic

gloctrolyvtic cell includes @ rotating oyhndsr ¢

oylindrical cathode affects the cathodic current density. Whereas our invention dacl

3

sing of hollow nibe acting as anode and in the center of

R

hollow twbe 2 fixed copper rod acting as a cathode. The anolvte and catholvie

N

ated by ton exchange wembrane. Twve separate pamps are used for

£

wolyte and catholyte solution n respective compurtment, The How

3

rate of elecirolyte atfocts the cathodic cuwrrent density. Surfics area ratio of cathode and

anode which influences voltage and current density s not disclosed in DL

.-

2 1AL discloses a metbod of producing high purity electrolviic copper

v

by slectrowinning process. Blectrochemdeal cell comprises plate type anode and cathode,

prars

i teaches that leach liquor obdained fom chioride leaching chalcopyrite i fod s

clectrolyte in the cathode compartment and copper I8 elestrowon through clectralviic

reduction carried oot on cathode surface. After the copper concentration decrsuses in the

Iyte permeates to the anode compartment. Blectrolviic

cathode compariment the clectrn
oxidation i3 then casrled out in the anode compartment and the electradyte Is removed
from anods compartment, The electrochenical cell design disclossd i US
A s ditforent front the design mentioned in present invention. The present inver
based on ovlindrical ancde and cathode which invelves electrolyvsis o

X

chiforide solution obtained frean other reactions of Cuw-Cl ovele, which s

reduced simulianeously at anede mnd eathode respestively.

HOOTOOHE AT discloses 1 system and method for producing & metad powder

product using conventional electrowinning chemistry Le. using oxygen gvalution al anode
i a How through slectrowinning cell, whereln anede and cathode ave not sepamied by

3

any wmeans, The present invention discloses the elscirolytic coll desd

production of metal with no evolution of any oxvgen at anode. US 20080018858 Al

disclosey anode and eathode are not separated by any

18
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30

deposiied is done by mochausical vibration or polsed How system. Whersas our invention
comprises anode and cathode separated from each other by jon exchange membrase and

mechanical serapper is attached to cathode for displacement of deposited metal powder

By the way of sxplanation we have made amendment I

clanms are clear and supported by ndependent claims.

The present invention claimed under the mmended set of claims in particolar the awended
principal claim 1 and clalmd®, 15, 19, 28 and 21 are now divected o the oleetrochemical

cell with surface ares ralio of cathode to anode, this surface area ratio wiili

S YOI
vollage and gives masirmwn cathodie current density and minimum particls size which is

achigved by mvention of ours and i not disclosed in any of the prior art for D e DRI

disclosey rotating cathode offering better mass travsfer due to which desired particle size

s3 nod achieved. DY alve diseloses very high cell voltage reguirement, Whereas D2 wiilizes

more voltage and hence gives higher current dersity, Asode and cathode are not

concentric and there 13 no correlation of vathode and anode surfhes area ralio.

Further referring to point 1.1, the mentioned “corrosion resistant and non-conductive

maaerial” is explained {n the specification on page 8 para 3, as said § is found that support
is muade of corvoston resistant and noveconductive material and can be selected from a
NPT N 3 YRR STV - ~ - > . - o ¥ o Ty woneg e
ceranie, thermoplastic or thermoset polymeric material, Farther 1.2 and polnt 2, the seale

v amended and the deposited particle sive particuiarly vefers to figore S, wherein th

o

particle seale from wioron is amended 1o micromeler.

N E N

As suggested the statoment of claims bas beon amended. This may kndly he wmhen m

Sehel

amended clatms under Article 19 of the PCT.

19
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