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Description

TECHNICAL FIELD

[0001] The present invention relates to a cathode plate
for use in electro-deposition of metal.

BACKGROUND ART

[0002] There are various processes and apparatus for
electro-refining or electro-winning metal.
[0003] One particularly successful process for electro-
depositing of copper for example is the so-called ISA
PROCESS in which copper is deposited on a stainless
steel cathode mother plate. The electrolytically deposited
copper is then stripped from the cathode by first flexing
the cathode to cause at least a part of the copper deposit
to separate from the cathode and then wedge stripping
or gas blasting the remainder of the copper from the cath-
ode.
[0004] In the ISA PROCESS the bottom edge of the
cathode mother plate is generally covered with a release
compound such as wax or a plastic edge strip to prevent
deposition of copper thereon. This allows for removal of
the electro-deposited copper as substantially equivalent
separate sheets from both sides of the cathode plate.
Such waxing of the cathode sheet, however, is time con-
suming and there is added cost both for applying the wax
and for recovering the wax from the stripping process
and associated housekeeping.
[0005] To avoid these difficulties, some electro-refin-
ing/electro-winning operations use a so-called envel-
oped cathode process. In such a process the lower edge
of the cathode sheet is not waxed and the electro-depos-
ited metal is allowed to grow on both sides of the sheet
and around the bottom edge of the cathode mother plate.
[0006] Removal of the electrolytically deposited enve-
lope of metal is then accomplished by flexing the cathode
and pulling back the metal from both sides of the sheet
so that it forms a V. The cathode mother plate is then
removed from between the electrolytically deposited en-
velope of metal, the envelope is then closed and rotated
from its vertical position to a horizontal position and trans-
ported to a stacking/bundling station.
[0007] Not only does such a removal process require
complex apparatus for opening the metal envelope, re-
moving the cathode mother plate prior to closing of the
envelope and rotating the envelope from the vertical to
the horizontal position for stacking, such an arrangement
is time consuming and generally not as quick as the ISA
PROCESS stripping step.
[0008] In conjunction with other parties, the applicant
has recently developed a new process in which an en-
velope of metal is formed on the stainless steel cathode
mother plate and then stripped into two separate sheets.
This process is subject of co-pending International Patent
Application No. PCT/FI99/00979. By way of summary,
the new process will be discussed with reference to fig-

ures 1A-1D and 2A-2D attached herewith.
[0009] The initial step in stripping an electrolytically de-
posited metal envelope from its cathode mother sheet is
to at least partially separate either side of the deposited
envelope from the cathode sheet. In this regard reference
is made to figures 1A-1D. The enveloped cathode com-
prises cathode sheets 20 and 30 deposited on the cath-
ode mother sheet 10 and joined along the lower edge
thereof by a frangible portion 40. The cathode mother
sheet is firstly flexed to provide separation of at least the
upper end portion 50 of the sheets 20, 30.
[0010] The partially separated envelope as shown if
figure 1D is then subjected to a stripping operation as
shown in figures 2A and 2B. The partially separated
sheets 20 and 30 are positioned in a stripping apparatus
on rollers or conveyor belt 50. The apparatus includes a
wedge stripper or air blaster 130. These wedge strippers
130 enter the gap between sheets 20, 30 and cathode
mother sheet 10. The wedge strippers 130 release the
sheets 20 and 30 of the electro-deposited envelope from
the cathode mother sheet 10. The sheets 20 and 30,
however, are still held together by the frangible portion
40 extending along the bottom edge of the cathode sheet
10 as shown in Figure 2B. To effect full separation of the
electro-deposited metal envelope into separate substan-
tially equivalent sheets. These sheets are 20 and 30 is
held by grippers 25, 35 and rotated about the frangible
portion 40 from the substantial vertical position shown in
figure 2B to the substantially horizontal position shown
in figure 2C. This rotation separates the deposited metal
into two substantially equivalent sheets. In many cases,
a single rotation of the sheets 20, 30 from the vertical to
the horizontal is all that is required to separate the sheets.
This separation of the sheets 20 and 30 from each other
as well as the cathode mother plate may be confirmed
by the grippers 25, 35 as follows. The grippers which still
hold the sheet 20, 30 in the horizontal position shown in
figure 2C, are adapted to pull the respective sheets slight-
ly outward as shown in figure 2D. If the sheets, 20, 30
move outwardly in unison with the grippers, separation
of the sheets 20, 30 is confirmed. If, however, the force
to move the grippers outward is too great or simply the
grippers do not move this indicates that the frangible por-
tion 40 has not in fact separated the sheets 20, 30 and
accordingly further rotation (as shown in figure 2C) of the
sheets may be required.
[0011] If further manipulation/rotation of sheets 20, 30
is required, the apparatus using grippers 25 and 35 ro-
tates sheets 20 and 30 upwardly and downwardly until
the aforementioned confirmation of separation of the
sheets is effected.
[0012] Once the cathode sheets 20 and 30 are sepa-
rated into substantially equivalent separate sheets, it is
a simple matter to transport the sheets out of the appa-
ratus for stacking and subsequent treatment.
[0013] In some cases it is quite difficult to separate the
envelope of deposited metal into two separate sheets.
As will be appreciated, repeated rotation or flapping of
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the sheet portions can be quite time consuming and re-
duces the overall efficiency of the process.
[0014] Reference is made to Figure 3 which shows a
groove 15 in a cathode mother plate 10 with deposited
metal extending around the end of the cathode mother
plate 10. This groove 15 is formed in the bottom edge of
the cathode mother plate as a ’growth effecting means’
as described in co-pending International Patent Applica-
tion No. PCT/FI99/00979. The Applicant’s have found,
however, that even with groove 15 the deposited metal
may not cleanly release from the cathode plate or split
into two substantially equivalent sheets 20, 30. To ex-
plain, as shown in Figure 3, on occasion, the metal en-
velope separates into two sheets with a lip 25 attached
to one sheet. This lip extends around almost the entire
end portion of the mother plate 10. The fracture line 35
between metal sheets 20 and 30 is essentially on one
side of the cathode mother plate 10 rather than being in
the preferred frangible region 40 at the lower end of the
mother plate.
[0015] It is an object of the present invention to over-
come or ameliorate at least one of the disadvantages of
the prior art, or to provide a useful alternative to the prior
art.

DISCLOSURE OF THE INVENTION

[0016] In a first aspect, the present invention provides
a method of electro-depositing an envelope of metal on
a cathode said envelope including deposited metal on
either side of said cathode and joined along at least one
edge by a frangible portion, and being removable from
said cathode by rotation of respective sides of the de-
posited metal envelope about the frangible portion to sep-
arate the deposited metal from the cathode into two sub-
stantially equivalent sheets,
the method comprising providing a groove on said cath-
ode plate whereby metal deposited on and adjacent to
said groove forms said frangible portion,
and wherein said groove is shaped such that a line of
weakness is formed in the metal deposited within the
groove such that separation of the two sheets of the de-
posited metal is initiated along said line of weakness,
said groove is shaped as a V, with the line of weakness
being formed within the arc of the V, the arc of the V-
groove is between 75 and 105 degrees and most pref-
erably the arc of the V-groove is substantially 90 degrees,
and the deposited metal fills the entire groove, i.e. the
groove is shaped to allow deposition of metal directly
adjacent the apex of the groove.
[0017] The present applicant has determined that the
size and shape of the groove in the cathode mother plate
has an impact on the ability to separate the deposited
metal envelope from the cathode into two substantially
equivalent sheets.
[0018] By appropriate sizing and shaping of the
groove, it is possible to reliably provide a line of weakness
between the two sides of the electro-deposited envelope,

such that the separation or splitting of two separate sides
of sheets of the deposited metal envelope is initiated on
the line of weakness within the groove.
[0019] If the line of weakness is not formed within the
groove, the fracture line may be initiated outside the con-
fines of the groove and in some cases may continue to
propagate round the end of the plate to an exterior side
of the cathode mother plate metal envelope as shown in
Figure 3. The sheets may then fracture at a point outside
the frangible region. Having such a line of fracture outside
the frangible region creates difficulties in the stripping
process. Firstly, it can render splitting of the two sheets
quite difficult. In some instances it may be necessary to
rotate or flap the sheets several times to provide sepa-
ration. Clearly this is undesirable, and increases the res-
idence time of the plate in the stripping machine and
thereby slows production.
[0020] Further, having a line of fracture outside the
frangible region will produce two sheets which are not
substantially symmetrical or equivalent in size. One sheet
may be essentially flat with another sheet having a small
lip or hooked edge as shown in Figure 3. The resulting
sheets with uneven edges are unsightly and difficult to
handle particularly in high speed automated machinery.
[0021] The applicant has found that the size and shape
of the groove can be tailored so that the line of weakness
extending between the two sheets remains within the
confines of the groove. The shape of the groove is a
balance between allowing growth of the deposited metal
in the groove while still permitting easy separation of the
two sheets.
[0022] In another aspect, the present invention pro-
vides a cathode plate for electro-deposition of metal ac-
cording to claim 5.
[0023] Unless the context clearly requires otherwise,
throughout the description and the claims, the words
’comprise’, ’comprising’, and the like are to be construed
in an inclusive sense as opposed to an exclusive or ex-
haustive sense; that is to say, in the sense of "including,
but not limited to".

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The present invention will now be described by
way of example only with reference to the accompanying
drawings in which:

Figures 1A-2D are end elevational views of the proc-
ess for stripping electro-deposited metal envelopes
as developed by the applicant and are included for
clarification purposes only.
Figure 3 is an end elevational view of a cathode
mother plate with a deposited metal envelope par-
tially stripped into two separate sheets,
Figure 4 is an end elevational view of an embodiment
of the present invention,
Figures 5 and 6 are end elevational views showing
different shaped bottom edges of cathode plates.
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MODE(S) FOR CARRYING OUT THE INVENTION

[0025] Figures 1A-2D and Figure 3 all relates to prior
art mechanisms and are discussed above.
[0026] The applicants have found that it is possible to
tailor a groove in the lower end of the mother plate such
that a line of weakness is formed in the groove to thereby
permit reliable fracture of the deposited metal envelope
into two substantially equivalent and preferably symmet-
rical sheets.
[0027] Reference is made to Figure 4 which shows
cathode mother plate 100 with a V-groove 150 formed
along its lower end edge. For the sake of simplicity, the
arc of groove 150 shown in Figure 4 is 90 degrees, how-
ever, as will be appreciated from the foregoing it is not
essential that the groove by V-shaped or that the arc of
the groove equal 90 degrees.
[0028] The shape and size of V-groove 150 is designed
to perform several functions. Its primary function is to
permit separation of the deposited metal envelope 120
from the mother plate 100 into two substantially equiva-
lent sheets 122 and 124.
[0029] How the V-groove provides this function will
now be explained. As will be clear to persons skilled in
the art, when the mother plate 100 is placed in an elec-
trolytic cell for, say, electro-refining of copper, it is inter-
spersed between copper anodes and substantially im-
mersed in an electrolytic solution. The copper from the
anodes enters the electrolyte for redepositing on the
cathode. Generally, to provide a "full term" deposit the
cathode remains in the electrolyte bath for between 5
and 14 days.
[0030] When the copper crystals are deposited on the
metal cathode, they are deposited at substantially right
angles to the deposition surface. This is shown by arrows
in Figure 4. Generally, the copper will take the path of
least resistance and endeavour to deposit on the cathode
as quickly as possible. Accordingly, it will be appreciated
that it is easier for the copper to deposit on the exterior
side surfaces 102, 104 of the cathode plate 100 rather
than in the V-groove 150. It is important, however, that
copper is deposited in the V-groove since when the cop-
per envelope is removed from mother plate 100, by pull-
ing on the opposite sides of the metal envelope as dis-
cussed above, fracture or crack initiation begins in the
frangible region 140 at the lower end of the mother plate
100. It is desirable that this crack initiation begins at the
apex of V-groove 150. Accordingly, it is preferable that
V-groove 150 is shaped to allow deposition of copper in
the V-groove adjacent the apex with the line of weakness
extending between the arc of the V-groove 150.
[0031] The applicants have found that certain groove
sizes and shapes permit such ’symmetrical’ splitting of
the deposited metal while others do not. A V-groove with
an arc of 90°615° allows growth of copper in the V-
groove while providing a line of weakness as shown by
dotted line A between the arc of the V-groove. When the
deposited metal envelope is then removed, the position

of line of weakness A in the V-groove causes the splitting
of the deposited metal into two substantially equivalent
sheets to initiate along the line of weakness or fracture
line in the frangible region 140.
[0032] The groove 150 shown in Figure 4 can be com-
pared with the V-groove shown in the Figures 5 and 6.
[0033] In Figure 5, a shallow V-groove 60 is shown.
The shape of this V-groove 60 does not provide as great
a resistance to deposition of copper as does groove 150
shown in Figure 4. Accordingly, copper is deposited quite
readily in V-groove 60. This is desirable. However. the
applicants have found that due to the shape of groove
60, the length and hence effectiveness of the line of weak-
ness is reduced. Thus a stronger bond is formed between
the two sides of the metal envelope making it more diffi-
cult to split the metal envelope into two substantially
equivalent sheets. Indeed, experimental trials have
shown that several cycles of rotation or flapping in the
stripping machine may be required to separate such
sheets and in some cases they may split in a manner
similar to that shown in Figure 3.
[0034] In Figure 6, the groove 70 is narrower and deep-
er. This creates a greater resistance to deposition of cop-
per ions that enter V-groove 150 of Figure 4 or V-groove
60 of Figure 5. In some cases, copper will not deposit
throughout V-groove 70 and particularly not near the
apex of the V-groove. This causes a bridging 80 of metal
across the V-groove. This bridging of metal across the
V-groove avoids formation of the line of weakness in the
arc of the V-groove. The bridge 80 can act to strongly
bind the two sides of the metal envelope which, once
again, may result in the deposited metal requiring several
cycles of rotation or flapping to separate into two sheets
which, most likely, will not be substantially equivalent in
size.
[0035] In another embodiment of the present invention,
which is particularly suitable for electro winning process-
es, the V-groove can be sized and shaped to trap gase-
ous material which further acts to define a line of weak-
ness in the arc of the groove.

Claims

1. A method of electro-depositing an envelope of metal
on a cathode said envelope including deposited met-
al on either side of said cathode joined along at least
one edge by a frangible portion, and being remova-
ble from said cathode by rotation of respective sides
of the deposited metal envelope about the frangible
portion to separate the deposited metal from the
cathode into two substantially equivalent sheets,
the method comprising providing a groove on said
cathode plate whereby metal deposited on and ad-
jacent to said groove forms said frangible portion,
wherein said groove is shaped such that a line of
weakness is formed in the metal deposited within
the groove and separation of the two sheets of de-
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posited metal is initiated along said line of weakness,
wherein the groove is shaped as a V, the sides of
the groove being between 75 and 105° apart, the
line of weakness being formed and remaining within
the arc of the V, and
wherein the deposited metal fills the entire groove.

2. A method as claimed in claim 1 wherein the sides of
the groove are 90° apart.

3. A method as claimed in any of the preceding claims
wherein the groove is shaped to capture gas rising
from below the cathode plate during deposition of
metal.

4. A cathode plate for electro-deposition of an envelope
of metal, said cathode plate having a groove along
at least one edge and shaped such that, in use, a
line of weakness is formed in the metal deposited
within the groove, whereby during stripping of metal
from said cathode, separation of the envelope of
metal into two substantially equivalent sheets is ini-
tiated along said line of weakness,
wherein the groove is shaped as a V, the sides of
the groove being between 75 and 105° apart, the
line of weakness being formed and remaining within
the arc of the V, and
wherein the groove permits the deposited metal to
fill the entire groove.

5. A cathode plate as claimed in claim 4 wherein the
sides of the groove are 90° apart.

6. A cathode plate as claimed in any one of claims 4 or
5 wherein the groove is shaped to capture gas rising
from below the cathode plate during deposition of
metal.

Patentansprüche

1. Verfahren zum Elektroabscheiden einer Metallhülle
auf einer Kathode, wobei die Hülle auf jeder Seite
der Kathode ein abgeschiedenes Metall enthält, das
entlang mindestens einer Kante durch einen zer-
brechlichen Abschnitt verbunden ist und durch Dre-
hen der jeweiligen Seiten der abgeschiedenen Me-
tallhülle um den zerbrechlichen Abschnitt entfernt
werden kann, um das abgeschiedene Metall in zwei
im Wesentlichen äquivalenten Blechen von der Ka-
thode zu trennen,
wobei das Verfahren das Bereitstellen einer Fuge
auf der Kathodenplatte umfasst, wobei das Metall,
das auf und angrenzend an der Fuge abgeschieden
wird, den zerbrechlichen Abschnitt bildet, wobei die
Fuge derart geformt ist, dass in dem Metall, das in
der Fuge abgeschieden wird, eine Schwächungsli-
nie gebildet wird und die Trennung der zwei Bleche

des abgeschiedenen Metalls entlang der Schwä-
chungslinie eingeleitet wird,
wobei die Fuge als ein V geformt ist, wobei die Seiten
der Fuge durch einen Winkel im Bereich von 75° bis
105° getrennt sind, wobei die Schwächungslinie im
Bogen des V gebildet wird und dort verbleibt, und
wobei das abgeschiedene Metall die gesamte Fuge
füllt.

2. Verfahren nach Anspruch 1, wobei die Seiten der
Fuge durch einen Winkel von 90° getrennt sind.

3. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei die Fuge derart geformt ist, dass sie ein
Gas auffängt, das während der Metallabscheidung
von unterhalb der Kathodenplatte aufsteigt.

4. Kathodenplatte zum Elektro-Abscheiden einer Me-
tallhülle, wobei die Kathodenplatte entlang mindes-
tens einer Kante eine Fuge aufweist, die derart ge-
formt ist, dass in Verwendung eine Schwächungsli-
nie in dem Metall gebildet wird, das in der Fuge ab-
geschieden ist, wobei während des Abstreifens des
Metalls von der Kathode, die Trennung der Metall-
hülle in zwei im Wesentlichen äquivalente Bleche
entlang der Schwächungslinie eingeleitet wird,
wobei die Fuge als ein V geformt ist, wobei die Seiten
der Fuge durch einen Winkel zwischen 75° und 105°
getrennt sind, wobei die Schwächungslinie im Bogen
des V gebildet ist und dort verbleibt, und
wobei die Fuge ermöglicht, dass das abgeschiedene
Metall die gesamte Fuge füllt.

5. Kathodenplatte nach Anspruch 4, wobei die Seiten
der Fuge durch einen Winkel von 90° getrennt sind.

6. Kathodenplatte nach einem der Ansprüche 4 oder
5, wobei die Fuge derart geformt ist, dass sie ein
Gas auffängt, das während der Metallabscheidung
von unterhalb der Kathodenplatte aufsteigt.

Revendications

1. Procédé de dépôt électrolytique d’une enveloppe de
métal sur une cathode, ladite enveloppe comportant
un métal déposé sur chaque côté de ladite cathode,
reliée le long d’au moins un bord par une partie fran-
gible, et pouvant être retirée de ladite cathode par
rotation de côtés respectifs de l’enveloppe de métal
déposée autour de la partie frangible pour séparer
le métal déposé de la cathode en deux feuilles sen-
siblement équivalentes,
le procédé comprenant le fait de fournir une rainure
sur ladite plaque de cathode, moyennant quoi le mé-
tal déposé sur ladite rainure et de manière adjacente
à celle-ci forme ladite partie frangible, ladite rainure
étant conformée de sorte qu’une ligne de faiblesse
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soit formée dans le métal déposé à l’intérieur de la
rainure et la séparation des deux feuilles de métal
déposé soit amorcée le long de ladite ligne de fai-
blesse,
dans lequel la rainure est conformée en V, les côtés
de la rainure étant espacés d’une valeur comprise
entre 75 et 105°, la ligne de faiblesse étant formée
et restant à l’intérieur de l’arc du V, et
dans lequel le métal déposé remplit toute la rainure.

2. Procédé tel que revendiqué dans la revendication 1,
dans lequel les côtés de la rainure sont espacés de
90°.

3. Procédé tel que revendiqué dans l’une des revendi-
cations précédentes, dans lequel la rainure est con-
formée pour capturer le gaz montant depuis le des-
sous de la plaque de cathode au cours du dépôt de
métal.

4. Plaque de cathode pour le dépôt électrolytique d’une
enveloppe de métal, ladite plaque de cathode ayant
une rainure le long d’au moins un bord et conformée
de sorte que, lors de l’utilisation, une ligne de fai-
blesse soit formée dans le métal déposé à l’intérieur
de la rainure, moyennant quoi, au cours du décapa-
ge du métal de ladite cathode, la séparation de l’en-
veloppe de métal en deux feuilles sensiblement équi-
valentes est amorcée le long de ladite ligne de fai-
blesse,
dans laquelle la rainure est conformée en V, les côtés
de la rainure étant espacés d’une valeur comprise
entre 75 et 105°, la ligne de faiblesse étant formée
et restant à l’intérieur de l’arc du V, et
dans laquelle la rainure permet au métal déposé de
remplir toute la rainure.

5. Plaque de cathode telle que revendiquée dans la
revendication 4, dans laquelle les côtés de la rainure
sont espacés de 90°.

6. Plaque de cathode telle que revendiquée dans l’une
quelconque des revendications 4 et 5, dans laquelle
la rainure est conformée pour capturer le gaz mon-
tant depuis le dessous de la plaque de cathode au
cours du dépôt de métal.
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