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Description

[0001] The invention relates to an equipment for re-
moving deposits created in electrolytic refining from the
surface of an electrode, such as a cathode.
[0002] In the production of many metals, such as cop-
per, zinc or nickel, one of the principal steps in the man-
ufacturing process is electrolysis, where the metal to be
produced is precipitated, by means of electric current
conducted to the electrolyte, on the surface of an elec-
trode, i.e. a cathode. Usually a cathode is an object pro-
vided with a suspension bar left above the electrolyte
surface for suspending the cathode in the electrolytic tank
and for connecting it to the circuit, as well as a plate-like
element, i.e. a mother plate, to be immersed in the elec-
trolyte, on the surface of which mother plate the metal to
be produced is deposited.
[0003] In modern industrial plants, the cathode plate
is usually made of a different metal than the metal to be
produced, and the two vertical edges of the cathode plate,
or all three edges immersed in the electrolyte, are pro-
vided by electric insulation made of plastic, so that the
metal deposited on the cathode plate surface is, at least
on its two vertical sides, stripped as two separate plates.
Metal production by means of permanent cathodes of
the above described type, made of a different metal, is
carried out so that the metal to be produced is stripped
as plate-like elements from the surfaces of the permanent
cathodes, and the permanent cathodes are continuously
circulated between the electrolytic tanks and the stripping
station. The electric insulation provided at the edges of
the permanent cathodes is necessary particularly for de-
taching and processing the deposited metal.
[0004] The operation of the manufacturing process
and the production of metal require that the metal to be
produced is removed sufficiently often from the surface
of the cathode plate. Typically the interval between re-
movals is between one and seven days, and because
the removal generally requires massive transfer of ma-
terial and an interruption in the process, the interval be-
tween the removals is attempted to be made as long as
possible. Therefore the metal deposits are nowadays
usually fairly thick, generally clearly thicker than 5 millim-
eters.
[0005] Because the production volumes in plants pro-
ducing copper, nickel and zinc are large, there are thou-
sands and tens of thousands of cathode plates in the
plants, and even the number of those cathode plates that
daily enter the removal step is easily thousands or tens
of thousands. Therefore mechanized and automated
stripping machines are used for removing the metal to
be produced from the surfaces of the permanent cath-
odes. Further, because the manufacturing expenses of
permanent cathodes are high, a maximal extension of
their lifetime is extremely important from the point of view
of the plant. It is true that the insulation provided at the
cathode edges can well be replaced, but also the exten-
sion of their lifetime is advantageous from the point of

view of the plant. Consequently the most important fea-
tures of the stripping machine are that the machine does
neither damage the permanent cathodes nor the edge
insulation thereof, and that the produced metal is reliably
detached and that the stripping machine can be made to
operate at a high speed.
[0006] In prior art one knows from document US
6,079,093 to implement a roller which rolls over the moth-
er plate by being pressed against it in order to cause a
release of the deposited cathode plate from a mother
plate at least in the rolled area.
[0007] From the patent US 4,840,710 there is known
a method for removing a deposit from the surface of a
cathode plate. According to the invention, the deposit is
removed from the cathode surface by bending the cath-
ode at one point, for example by means of a hydraulic
cylinder, and also by utilizing in the removal process a
wedge-like element or blasting with pressurized air. The
cathode is supported at its bottom edge and held in a
vertical position during the bending operation. It is also
known to use mechanical striking tools, such as ham-
mers, in the removal of deposits. However, in addition to
disturbing noise, the known methods also have other
drawbacks, for example the fact that the whole deposit
cannot be removed by one stroke.
The object of the present invention is to realize an im-
proved equipment for removing metal deposits created
in electrolytic refining from the surface of the cathode
employed as the electrode, so that the strains directed
to the cathode itself are avoided, and the stripping proc-
ess of the deposit is speeded up.
[0008] The invention is characterized by what is set
forth in the independent claim 1. Other embodiments of
the invention are characterized by what is set forth in the
rest of the claims.
Remarkable advantages are achieved by means of the
arrangement according to the invention for removing de-
posits created in electrolytic refining from the cathode
surface. According to the invention, the equipment for
removing deposits includes at least one stripping element
that is turnably movable in the vertical direction of the
cathode, so that the cathode can be bent owing to the
contact of said element. When touching the cathode, the
stripping element is simultaneously turned around its
point of support. The stripping element is turned around
its point of support by means of a device actuated by a
control device, such as a cylinder or a motor. The strip-
ping element can turn around its point of support in both
directions. The stripping element can be turned for ex-
ample only to that extent that the desired bending motion
is achieved, whereafter the stripping element is returned
back to the initial position. The stripping element touches
the cathode on the desired contact surface, so that a
wave motion is created in the cathode, and the cathode
is bent; as a consequence, the deposit is detached from
the opposite side of the cathode. By affecting the cathode
surface by means of a turnably movable stripping ele-
ment according to the invention, the deposit is removed
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flexibly and without sudden motions directed to the cath-
ode. According to the invention, the bending can also be
started at a desired point of the cathode, and thus both
the bending motion and the removal of the deposit can
be made more efficient. The equipment according to the
invention speeds up the removal of the deposit, and me-
chanical strain directed to the cathode is avoided.
[0009] According to an embodiment of the invention,
the stripping element is provided with at least one slide
element, such as roller, for facilitating the sliding of the
stripping element during the contact. During the removal,
the stripping element touches the cathode at the spot
where deposit is located. According to an embodiment
of the invention, the cathode is supported in at least one
place by at least one support element during the removal
of the deposit, which makes it easier to carry out the
removal. According to a method of the invention, the cath-
ode can be bent for example in only one direction. Ac-
cording to the method, the cathode can be bent first in
one direction, and then in the opposite direction, so that
the deposits accumulated on both sides of the cathode
are detached.
[0010] The invention is described in more detail below
with reference to the appended drawings.

Figure 1 Equipment according to the invention
Figure 2 Equipment according to the invention

[0011] Figures 1 and 2 illustrate the equipment for re-
moving the deposits 2, 3 accumulated during electrolysis
on the surface of an electrode, for example a cathode 1
made of stainless steel. According to the drawings, the
cathode 1 is brought from electrolysis to the stripping
station 17 for example by means of conveyors 12. Ac-
cording to the example, the cathode is supported at the
support structure 10 of the stripping station in the vicinity
of the suspension bar 11, i.e. at that end of the cathode
that during the electrolytic refining process has been lo-
cated above the electrolyte solution. Moreover, during
the removal the cathode 1 is supported by means of sup-
port elements 6, 7, 8 and 9 provided in the stripping sta-
tion, so that the cathode is in a vertical position during
the removal of the deposit. By means of the support el-
ements, the cathode can be supported either on both
sides thereof, or only at the desired spot. For removing
the deposits 2, 3, accumulated on both sides of the cath-
ode 1 from the cathode surface, a stripping device 4, 5
is installed on both sides of the cathode. Figure 1 illus-
trates how a deposit 3 is removed when the stripping
device 4 is in operation, and respectively figure 2 illus-
trates how the deposit 2 is removed when the stripping
device 5 is in operation.
The stripping device 4, 5 comprises a stripping element
13 that is turnably movable in the vertical direction of the
cathode 1, so that the cathode can be bent owing to the
contact with said stripping element. When the cathode
is in a vertical position, that end of the cathode that is on
the side of the suspension bar 11 is located above the

stripping devices 4, 5. The references 13P1 and 13P2
illustrate the various positions of the stripping element
13. The circular pattern in figures 1 and 2 describes the
trajectory of the stripping elements 13, 13P1 and 13P2.
The stripping element touches the cathode at a point
where deposit is accumulated and simultaneously bends
the cathode, so that the deposit is removed, due to the
bending, from the opposite side of the cathode. The strip-
ping element comprises at least one elongate element.
The stripping element 13 has a point of support 14,
around which the stripping element turns at the same
time as it touches and bends the cathode. The contact
surface in the cathode is defined according to how far
the stripping element is turned around its point of support.
The stripping element is capable of turning around its
point of support 0 - 360 degrees in both directions. Ac-
cording to the example, the point of support is the center
point of the stripping element. According to the example,
the stripping element 13 turns first in its position 13P1
and then to its position 13P2. At both ends of the stripping
element 13, there is connected a slide element 16, such
as roller, to facilitate the sliding of the stripping element
along the cathode surface during the stripping operation.
If the stripping element turns a whole revolution around
its support point 14, the rollers provided at the opposite
ends of the stripping element can touch the cathode in
turns.
[0012] The stripping element 13 is turned, by means
of a control element 15 connected to the stripping ele-
ment, around the point of support 14. The control element
15 can be for example a slewing cylinder, a hydraulic
cylinder, a motored control device or any corresponding
control element connected to the stripping element 13.
By means of the control element 15, the stripping element
13 is made to turn around the point of support 14 either
so that it rotates a full revolution around the point of sup-
port, or only for example less than 90 degrees, whereafter
it returns to the initial position. The stripping element 13
is installed in the immediate vicinity of the cathode, so
that when turning the stripping element around the point
of support, the stripping element hits the cathode surface
at a desired spot. The cathode is bent only to the extent
that suffices to detach the deposit from the opposite side,
but so that the bending does not result in the breaking of
the cathode.
[0013] According to the invention, the cathode is first
bent in one direction (figure 1) and then in the opposite
direction (figure 2), so that the deposits 2, 3 accumulated
on both sides of the cathode are detached. In the width
direction of the cathode, the stripping element 13 extends
at least along part of the cathode width, advantageously
along the majority of the cathode width. The equipment
according to the invention can also be used for partial
removal of the deposit, in which case the final removal
is carried out by a separate mechanism, such as a strip-
ping tool.
[0014] For a man skilled in the art it is obvious that the
various embodiments of the invention are not restricted
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to the above described examples only, but may vary with-
in the scope of the appended claims.

Claims

1. An equipment (4, 5) for removing deposits accumu-
lated in electrolytic refining on the surface of an elec-
trode, such as a cathode (1), said equipment includ-
ing at least one elongate element (13) for stripping
the deposits (2, 3) and at least one element (15) for
controlling the elongate element, characterized in
that the elongate element (13) including two oppo-
site slide elements (16) is turnably held in a point of
support (14), so that a cathode can be hit by means
of the rotational movement of the elongate element
(13) and can be bent owing to the contact with said
elongate element (13).

2. An equipment according to claim 1, characterized
in that the elongate element (13) is controlled by the
control element (15) for turning the elongate element
around its point of support (14).

3. An equipment according to claim 2, characterized
in that the control element (15) is provided with a
cylinder.

4. An equipment according to claim 2, characterized
in that the control element (15) is provided with a
motor.

Patentansprüche

1. Eine Einrichtung (4, 5) zum Entfernen von Ablage-
rungen, die sich bei der elektrolytischen Raffination
auf der Oberfläche einer Elektrode, wie einer Katho-
de (1), angesammelt haben, wobei die besagte Ein-
richtung zumindest ein längliches Element (13) zum
Abtragen der Ablagerungen (2, 3) und zumindest ein
Element (15) zum Steuern des länglichen Elements
enthält, dadurch gekennzeichnet, dass das läng-
liche Element (13), das zwei sich gegenüberliegen-
de Gleitelemente (16) enthält, in einem Auflagepunkt
(14) drehbar gehalten ist, so dass eine Kathode mit-
tels der Drehbewegung des länglichen Elements
(13) erreicht und aufgrund des Kontaktes mit dem
besagten länglichen Element (13) gebogen werden
kann.

2. Eine Einrichtung gemäß Anspruch 1, dadurch ge-
kennzeichnet, dass das längliche Element (13)
durch das Steuerelement (15) gesteuert ist zum Dre-
hen des länglichen Elementes um seinen Auflage-
punkt (14).

3. Eine Einrichtung gemäß Anspruch 2, dadurch ge-

kennzeichnet, dass das Steuerelement (15) mit ei-
nem Zylinder versehen ist.

4. Eine Einrichtung gemäß Anspruch 2, dadurch ge-
kennzeichnet, dass das Steuerelement (15) mit ei-
nem Motor versehen ist.

Revendications

1. Équipement (4, 5) pour éliminer des dépôts accu-
mulés lors d’un affinage électrolytique sur la surface
d’une électrode, telle qu’une cathode (1), ledit équi-
pement comprenant au moins un élément allongé
(13) pour retirer les dépôts (2, 3) et au moins un
élément (15) pour commander l’élément allongé, ca-
ractérisé en ce que l’élément allongé (13) compre-
nant deux éléments coulissants opposés (16) est
maintenu de manière pivotante dans un point de sup-
port (14), de sorte qu’une cathode peut être frappée
au moyen du mouvement de rotation de l’élément
allongé (13) et peut être pliée en raison du contact
avec ledit élément allongé (13).

2. Équipement selon la revendication 1, caractérisé
en ce que l’élément allongé (13) est commandé par
l’élément de commande (15) pour faire tourner l’élé-
ment allongé autour de son point de support (14).

3. Équipement selon la revendication 2, caractérisé
en ce que l’élément de commande (15) est muni
d’un cylindre.

4. Équipement selon la revendication 2, caractérisé
en ce que l’élément de commande (15) est muni
d’un moteur.
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