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(57) Abstract

An improved oxide anode for use in impressed current
cathodic corrosion protection, comprising a metal oxide
anode member (10), preferably a magnetite anode member,
having a coating or plating (11) consisting of an electrically
conductive metal or metal alloy, said coating or plating being
connected to an electrically conductive cable termination (15)
which is fixed in a central position relative to said coating or
plating.
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WO 83/03264 PCT/SE83/00081

OXIDE ANODE FOR USE IN IMPRESSED CURRENT CATEODIC
CORROSION PROTECTION

This invention relates to an improved oxide anode to be
used in impressed current cathodic corrosion protection, such
as the cathodic protection of tanks and pipelines in soil,
fresh water or sea water, and also in connection with the pro-
tection of sheet steel pilings in harbours. Other examvles
of the fields of use of the present anode are floating docks,
high voltage direct current transmissions and large water
towers for drinking water{ Generally, the anode according to
the invention can be used in most instances where traditional
anodes can be used. The low price and the low consumption,
i.e. loss of anode material, at all current densities as wall
as the further advantages described in the following render
the anode of the present invention an effective and attractive
alternative to other anodes. ' ’

|  Magnetite ancdes for use in impressed current cathodic
corrosion protection are kﬁown in the art and have proved su- "
perior to traditional silicon-iron and graphite anodes which
require frequent replacement. Thus, a magnetite anode, the
entire inside surface of which is plated with a thin copper
layer, and in which just below the anode top 2 copper plate
is fixed to the inside copper layer with a cable connection

‘attachment soldered thereon, has been described and used in

practice for cathodic protection of a number of structures
susceptible to corrosion. In this context, reference is made
to my'paper entitled "Magnetite Anodes For Impressed Current
Cathodic Protection", presented during "Corrosion/78" (paper
159), March 1978, Houston, Texas, and published in "Materiels
Performance", August 1979, pp. 17-20. The latter reference
is believed to contain a description of the prior art coming
closest to the present invention as described and claimed
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herein. ‘

The above-mentioned prior art anodes have a number of
disadvantages. Thus, the cable connection attachment at
the top of the anode has given rise to problems with respect
to the current distribution and hence also as regards the
so-called end-effects, i.e. a high load and thus also metal
plating attacks at those locations on the anode where an

uneven current load is encountered.

Furthermore, when using a copper plating or coating
combined with the prior art cable connection attachment,
problems with respect to cracks in the magnetite anode were
experiénced. Thus, when cracks were formed, the electrolyte
could penetrate the cracks, and the copper layer disappeared
at the crack locations. This caused problems with regard to
the current discharge, since at those locations on the anode
where the copper layer disappeared the current could not pass,
and hence the remaining part of the anode was unduly highly
loaded. Furthermore, an unduly high resistivity was experi-

enced because of the disappearance of the copper layer.

In accordance with the above, it is an object of the
present invention to provide an improved oxide anode arrange-
ment for use in impressed current cathodic corrosion protec-
tion, thereby providing an anode having a satisfactory even
distribution of current therefrom and not being susceptible
to end-effects, at the same time avoiding an unduly high
anode resigtivity.

It is a further object of the invention to provide an im-

proved magnetite anode of the above type which has the above
advantages and is simple and cheap in production and practi-
cal use, )

A still further object of the invention is to provide a

‘magnetite anode of the above type having a coating or plating

consisting of lead metal or a lead metal alloy, such anode
being particularly effective in operation in impressed
current cathodic protection.

‘Still further objects will be appsrent from the follow-

_ing description.
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Tn its broadest aspect, the invention relates to a
thetal oxide anode or anode constructicn for use in impressed
current cathodic corrosion protection, said anode comprising
a metal oxide anode member which on its current impressing
surface is completely or partially coated or plated with an
electrically conductive metal or metal alloy, the said coat=-
ing or plating being connected to an electrically conductive
cable termination member which is fixed in conductive con-
nection to a central position or area relative to the said
coated or plated surface, thus providing contact between the

termination member and the coating or plating substantially

in the center or central area or portion of the said qoating
or plating.

The above described central connection serves to obtain
a satisfactory even current distribution, and the above-men-
tioned undesirable end-effects are also highly diminished.

In a specific embodiment of the anode the metal oxide
is magnetite, although other metal oxides can also be used,
such as a NiO + FéO/FéZOB-anode instead of a magnetite anode
which is a FeO/Fe2 3-anode.

More specifically, the invention relates to a magnetite
anode for the use stated above, said anode comprising a mag-
netite anode member which on its current impressing surface
is completely or partially coated or plated with an electri-
cally conductive metal or metal alloy selected from the group
consisting of copper, lead, tin, aluminum, copper alloys,
lead alloys, tin alloys, and aluminum alloys, said coating
or plating being connected to an electrically conductive cable o
termination member which is fixed in conductive connection to
a central position or area relative toisaid coating or;ﬂatiﬁg,
thus providing contact with the coating or plating substanti-
ally in the center or central area of said coating or plating.

According to the invention, the metal or metal alloy
used as the coating or plating material is preferably lead or
a lead alloy, such as a lead alloy containing 95% Pb and 5%
Sb, or a lead alloy containing lead, tin and zinc. Lead is
approximately three times cheaper than copper, and lead is
also passive when anodically charged with an electric current.
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The latter property is important since, as mentioned in the
foregoing, when using copper coatings crack problems arise
from time to time, i.e.. when cracks occur in the magnetite,
%he copper coating disappears at the place of crack and
causes problems with respeét to the current discharge in
that the current cannot pass where copper has disappeared,
and the resistance of the anode is thereby increased to an
unacceptable degree. These problems are avoided when using
lead or lead alloys or other of the above metals or alloys
thereof instead of cbpper.

The central cable termination member is preferably
a bronze spiral which is pressed into the magnetite in such
a manner that contact between the metal coating or plating
and the spiral is obtained exactly in or substantially in
the middle of the anode, thus providing an even current
distribution and avoiding undesirable end-effects.

In a preferred embodiment of the invention, the
current impressing surface of the magnetite anode member
is only partially coated or plated with the electrically
conductive metal or metal alloy, since such partial coating
or-plating may serve to diminish undesired end-effects.

Thus, according to a specifically preferred embodi-
ment of the invention, there is provided a magnetite anode
for use in impressed current cathodic corroSion protection,
said anode comprising a magnetite anode member in the form
of a hollow and substantially cylindrical tube open at one
end and closed at the opposite end, said tube on its current
impressing inner surface being coated or plated with lead
metal or an electrically conductive lead alloy, said coating
or plating covering said inner surface except'for a relative-
ly small area at the upper'part of said surface at the open
end of said tube and except for a corresponding relatively
small area at the closed bottom part of said tube, said
coating or plating being connected to a conductive cable
termination member in the form of a bronze spiral fixed in
conductive connection at a central position or area of said
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coating or plating, thus providing contact between the
coating or plating substantially in the center or central
area of said coating or plating. '

An anode of this type is relatively cheap, and
the lead coating or plating serves to avoid damages caused
by anode coating cracks, and the lead coating, compared to
copper, provides substantially identical current discharges
along the whole length of the anode and corresponding voltage
decreases.,

The invention is illustrated in the acpompanying
drawing which shows a preferred embodiment of a magnetite
anode according to the invention. The drawing shows a longi-
tudinal section in a cylindrical anode arrapgement.

In the drawing a magnetite anode member 10 is coated
or plated with a layer 11, preferably a lead or lead alloy
layer, which ends at an upper position 17 and at a bottom
position 18. The metal layer 11 is covered with a plastic
compound 12 which also covers those inner parts of the magne-
tite anode member 10 which are not having a metal layer 11.
The .inside of the tubular anode assembly is filled with a
porous body 13, such as expanded polystyrene, and the top of
the anode member is closed by means of a plastic cap 16
through which a cable 14 penetrates. A cable to anode center
connection 15 is in the form of a bronze spiral having elec-
trical contact with the layer 11.

When using the anode in practice the anode is con-
nected to the positive pole of a direct curreht supply, where-
as the material or construction to be protected against corro-
sion is connected to the negative pole of said direct current
supply. The use of an improved anode as described above, in
particular as illustrated in the drawing, is highly attrac-
tive in that the advantages described in the foregoing are

thereby achieved.
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CLAIMNMS

1. A metal oxide anode for use in impressed current
cathodic corrosion protection, said anode comprising a
metal oxide anode member which on its current impressing
surface is completely or partially coated or plated with
an electrically conductive metal or metal alloy, the said
metal or metal alloy coating or plating being connected to
an electrically conductive cable termination member which
is fixed in conductive connection to a central position or
area relative to said coated or plated surface, thus pro-
viding contact between the termination member and the coat-
ing or plating subStantially in the center or the central
area of the said coating or plating.

2. A metal oxide anode according to claim 1, in
which the anode member is a magnetite anode member,

3. A magnetite anode for use in impressed current
cathodic protection against corrosion, said anode compris-

'ing a magnetite anode member which on its current impress-

ing surface is completely or partially coated or plated
with an electrically conductive metal or metal alldy select-
ed from the group consisting of copper, lead, tin, aluminum,
copper alloys, lead alloys, tin alloys, and aluminum a2lloys
the said coating or plating being connected to an electri-
cally conductive cable termination member which is fixed
in conductive connection to a central position or area re-=
lative to the said coating or piating, thus providing con-
tact between the termination member and the coating or
plating substantially in the center or central area of the
said coating or plating.

L, A magnetite anode according to claim 3, in
which the metal or metal alloy is lead or a lead alloy.

5. A magnetite anode according to claim 5 or L,
in which the cable termination member is a bronze spiral,

6. A magnetite anode according to claim 3, in
which the current impressing surface of the magnetite
anode member is partially coated or plated with the
electriéally conductive metal or metal alloy.
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, 7. A magnetite anode for use in impressed current
cathodic corrosion protection, said anode comprising a
magnetite anode member in the form of a hollow and substan-
tially cylindrical tube open at one end and closed at the
opposite end, said tube on its current impressing inner sur-
face being coated or plated with lead metal or with an elec-
trically conductive lead alloy, said coating or plating
covering said inner surface except for a relatively small
area at the upper part of said surface at the open end of
said tube, and except for a corresponding relatively small
area at the bottom part of said tube, said coating or plating
being connected to a conductive cable termination member in
the form of a bronze spiral fixed in conductive connection
to a central position or area of the said surface coating

or plating, thereby providing contact between the coating or
plating substantially in the center or central part or area
of said coating or plating.
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