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Description
BACKGROUND OF THE INVENTION

[0001] The present invention pertains to improvements in the field of electrocoagulation printing. More particularly,
the invention relates to a method of preventing anode abrasion and pitting during electrocoagulation printing.

[0002] In US Patent No. 4,895,629 of January 23, 1990, the inventor of the present application has described a high-
speed electrocoagulation printing method and apparatus in which use is made of a positive electrode in the form of a
revolving cylinder having a passivated surface onto which dots of coagulated ink representative of an image are pro-
duced. These dots of coagulated ink are thereafter contacted with a substrate such as paper to cause transfer of the
coagulated ink onto the substrate and thereby imprint the substrate with the image. As explained in this patent, the
positive electrode is coated with an oily substance prior to electrical energization of the negative electrodes in order
to weaken the adherence of the dots of coagulated ink to the positive electrode. In addition, by using an olefinic sub-
stance as the oily substance, gas generated as a result of electrolysis upon energizing the negative electrodes is
consumed by reaction with the olefinic substance so that there is no gas accumulation between the negative and
positive electrodes.

[0003] The electrocoagulation printing ink which is injected into the gap defined between the positive and negative
electrodes consists essentially of a solution or a dispersion comprising an electrolytically coagulable polymer, a liquid
medium, a soluble electrolyte and a coloring agent. Where the coloring agent used is a pigment, a dispersing agent is
added for uniformly dispersing the pigment into the ink. After coagulation of the ink, any remaining non-coagulated ink
is removed from the surface of the positive electrode, for example, by scraping the surface with a soft rubber squeegee,
so as to fully uncover the coagulated ink which is thereafter transferred onto the substrate. The surface of the positive
electrode is thereafter cleaned by means of a plurality of rotating brushes and a cleaning liquid to remove any residual
coagulated ink adhered to the surface of the positive electrode.

[0004] When a polychromic image is desired, the negative and positive electrodes, the positive electrode coating
device, ink injector, rubber squeegee and positive electrode cleaning device are arranged to define a printing unit and
several printing units each using a coloring agent of different color are disposed in tandem relation to produce several
differently colored images of coagulated ink which are transferred at respective transfer stations onto the substrate in
superimposed relation to provide the desired polychromic image. Alternatively, the printing units can be arranged
around a single roller adapted to bring the substrate into contact with the dots of coagulated ink produced by each
printing unit, and the substrate which is in the form of a continuous web is partially wrapped around the roller and
passed through the respective transfer stations for being imprinted with the differently colored images in superimposed
relation.

[0005] The inventor has observed that the metal oxide used in combination with the olefinic substance for coating
the positive electrode causes abrasion and pitting of the positive electrode so that it is necessary to regrind the surface
of such an electrode after every forty hours of printing. This of course requires shutdown of the printing apparatus and
removal of the electrode. Where a positive electrode made of stainless steel or aluminum is utilized, Fe3* or AI3* ions
are released from the surface of the electrode as a result of the abrasion and pitting thereof. As explained in the
inventor's Canadian Patent No. 2 138 190, these ions crosslink the electrolytically coagulable polymer contained in
the ink, resulting in a viscosity increase leading to an ultimate gelation of the ink.

SUMMARY OF THE INVENTION

[0006] It is therefore an object of the present invention to overcome the above drawbacks and to provide a method
of preventing anode abrasion and pitting during electrocoagulation printing.

[0007] In accordance with the present invention, there is thus provided an electrocoagulation printing method com-
prising the steps of:

a) providing a positive electrode having a passivated surface moving at substantially constant speed along a pre-
determined path;

b) coating the positive electrode surface with a coating agent containing silicon oxide and an oily substance to
form on the surface micro-droplets of the coating agent;

c) forming on the positive electrode surface having micro-droplets thereon a plurality of dots of coagulated ink
representative of a desired image, by electrocoagulation of an electrolytically coagulable printing ink comprising
an electrolytically coagulable polymer, a liquid medium, a soluble electrolyte and a coloring agent; and
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d-1) bringing a substrate into contact with the positive electrode surface to cause transfer of the dots of coagulated
ink from the positive electrode surface onto the substrate and thereby imprint the substrate with the image.

[0008] It has surprisingly been found, according to the invention, that by using the coating agent containing silicon
oxide and an oily substance, one eliminates the abrasion and pitting of the positive electrode, without substantially
affecting passivation, so that the requirement to regrind the surface of the positive electrode is significantly reduced.
Moreover, since there is no longer any release of contaminant ions from the surface of the positive electrode due to
abrasion and pitting thereof, the ink is stable and does not undergo an undesirable increase in viscosity during elec-
trocoagulation printing. Thus, there is no longer any need to utilize two separate inks, that is, a starting ink and a
replenishing ink having different concentrations of sequestering agent, as proposed in the aforementioned Canadian
Patent No. 2 138 190 and one may use only the starting ink which contains a sequestering agent for complexing other
contaminant ions.

[0009] Where a polychromicimage is desired, steps (b), (c) and (d-1) of the above electrocoagulation printing method
are repeated several times to define a corresponding number of printing stages arranged at predetermined locations
along the aforesaid path and each using a coloring agent of different color, and to thereby produce several differently
colored images of coagulated ink which are transferred at the respective transfer positions onto the substrate in su-
perimposed relation to provide a polychromic image. It is also possible to repeat several times steps (a) through (d-1)
to define a corresponding number of printing stages arranged in tandem relation and each using a coloring agent of
different color, and to thereby produce several differently colored images of coagulated ink which are transferred at
respective transfer positions onto the substrate in superimposed relation to provide a polychromic image, the substrate
being in the form of a continuous web which is passed through the respective transfer positions for being imprinted
with the colored images at the printing stages. Alternatively, the printing stages defined by repeating several times
steps (a) through (d-1) can be arranged around a single roller adapted to bring the substrate into contact with the dots
of coagulated ink of each printing stage and the substrate which is in the form of a continuous web is partially wrapped
around the roller and passed through the respective transfer positions for being imprinted with the colored images at
the printing stages. The last two arrangements are described in the inventor's US Patent No. 4,895,629.

[0010] When a polychromic image of high definition is desired, it is preferable to bring an endless non-extendible
belt moving at substantially the same speed as the positive electrode and having on one side thereof a coagulated ink
retaining surface adapted to releasably retain dots of coagulated ink to cause transfer of the differently colored images
at the respective transfer positions onto the coagulated ink retaining surface of such a belt in superimposed relation
to provide a polychromic image, and thereafter bring the substrate into contact with the coagulated ink retaining surface
of the belt to cause transfer of the polychromic image from the coagulated ink retaining surface onto the substrate and
to thereby imprint the substrate with the polychromic image.

[0011] By utilizing an endless non-extendible belt having a coagulated ink retaining surface such as a porous surface
on which dots of coagulated ink can be transferred and by moving such a belt from one printing unit to another, so that
the coagulated ink retaining surface of the belt contacts the coagulated ink in sequence, it is possible to prevent the
paper web from being displaced between the positive electrode and the pressure rollers in a direction parallel to the
longitudinal axis of the positive electrode, and to significantly improve the registration of the differently colored images
upon their transfer onto the coagulated ink retaining surface of the belt, thereby providing a polychromic image of high
definition which can thereafter be transferred onto the paper web or other substrate and in which the differently colored
images are perfectly superimposed. For example, use can be made of a belt comprising a plastic material having a
porous coating of silica.

[0012] Accordingly, the present invention also provides, in another aspect thereof, a multicolor electrocoagulation
printing method comprising the steps of:

a) providing a positive electrode having a passivated surface moving at substantially constant speed along a pre-
determined path;

b) coating the positive electrode surface with a coating agent containing silicon oxide and an oily substance to
form on the surface micro-droplets of the coating agent;

c¢) forming on the positive electrode surface having micro-droplets thereon a plurality of dots of coagulated ink
representative of a desired image by electrocoagulation of an electrolytically coagulable printing ink comprising
an electrolytically coagulable polymer, a liquid medium, a soluble electrolyte and a coloring agent;

d-2) bringing an endless non-extendible belt moving at substantially the same speed as the positive electrode and
having on one side thereof a coagulated ink retaining surface adapted to releasably retain dots of electrocoagulated
ink, into contact with the positive electrode surface to cause transfer of the dots of coagulated ink from the positive
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electrode surface onto the coagulated ink retaining surface of the belt and to thereby imprint the coagulated ink
retaining surface with the image;

e) repeating steps (b), (¢) and (d-2) several times to define a corresponding number of printing stages arranged
at predetermined locations along the path and each using a coloring agent of different color, and to thereby produce
several differently colored images of coagulated ink which are transferred at respective transfer positions onto the
coagulated ink retaining surface in superimposed relation to provide a polychromic image; and

f) bringing a substrate into contact with the coagulated ink retaining surface of the belt to cause transfer of the
polychromic image from the coagulated ink retaining surface onto the substrate and to thereby imprint the substrate
with the polychromic image.

[0013] Theinvention provides a coating agentto be used in coating a positive electrode surface in advance of forming
on the positive electrode surface a plurality of dots of coagulated ink by electrocoagulation of an electrolytically coag-
ulable printing ink, the coating agent containing silicon oxide and an oily substance. The silicon oxide may be silicon
dioxide. The oily substance may be an olefinic compound, such as unsaturated fatty acid selected from the group
consisting of arachidonic acid, linoleic acid, linolenic acid, oleic acid and palmitoleic acid.

BRIEF DESCRIPTION OF THE DRAWING
[0014]

Figure 1 shows a schematic illustration of an electrocoagulation printing apparatus for carrying out the method of
the present invention.

Figure 2 shows an enlarged schematic illustration of a printing unit of an electrocoagulation printing apparatus,
explaining the steps of the method of the present invention.

Figure 3 shows a schematic illustration of a multicolor electrocoagulation printing apparatus for carrying out the
method of the present invention.

DESCRIPTION OF PREFERRED EMBODIMENTS

[0015] The coating agent according to this invention contains silicon oxide and an oily substance. The silicon oxide
can be silicon dioxide (silica). The use of hydrophilic silicon dioxide may be preferable. Still more, it is preferable for
the silicon dioxide to have a BET surface area of from about 100 to about 600 m2/g. For example, a product sold by
Degussa AG under the trade name of FK500LS having a BET surface area of about 450 m2/g can preferably be used.
The silicon dioxide is preferably used in an amount of from about 2 to about 40% by weight, or more preferably, in an
amount of from about 5 to about 30% by weight, based on the total weight of the coating agent.

[0016] The oily substance can be fatty acids, higher alcohols, ester compounds of fatty acids. Preferably the oily
substance is a non-volatile compound. A coating agent containing a volatile oily substance tends to change in the
composition thereof as the printing time passes. Any such oily substance can be used singly or in combination.
[0017] Examples of fatty acids include unsaturated fatty acids such as arachidonic acid, linoleic acid, linolenic acid,
oleic acid, palmitoleic acid and myristoleic acid, and saturated fatty acids such as caprylic acid, pelargonic acid, capric
acid, lauric acid, isostearic acid, myristic acid and stearic acid. Examples of higher alcohols include octyl alcohol, decyl
alcohol, lauryl alcohol, myristyl alcohol, oleyl alcohol, isostearyl alcohol, 2-hexadecyl alcohol and 2-octyldodecyl alco-
hol. Given as examples of the ester compounds of fatty acids are unsaturated or saturated monoesters, diesters and
triesters.

[0018] Examples of monoesters include: monoesters of unsaturated fatty acids such as methyl oleate, ethyl oleate,
propyl oleate, butyl oleate, isobutyl oleate, octyl oleate, isooctyl oleate, lauryl oleate, oleyl oleate, 2-ethylhexyl oleate,
methyl linoleate, methyl linolenate and methyl ricinoleate; monoesters of saturated fatty acids such as methyl caprylate,
methyl caproate, methyl enanthate, methyl pelargonate, methyl caprate, methyl undecanoate, methyl laurate, methyl
tridecanoate, methyl myristate, methyl pentadecanoate, cetyl 2-ethylhexanoate, isopropyl myristate, octyldodecyl myr-
istate, 2-ethylhexyl stearate and isononyl isononanate. Monoesters derived from natural fats and oils are also used to
reduce the production cost. Examples of such a monoester include palm kernel oil methyl ester, coconut oil methyl
ester, palm oil methyl ester, beef tallow fatty acid methyl ester, rapeseed oil methyl ester and rapeseed butyl ester.
Examples of diesters include dibutoxyethyl sebacate and neopentyl glycol dicaprate. Examples of triesters include:
triesters of unsaturated vegetable oils such as corn oil, linseed oil, olive oil, peanut oil, bean oil, sunflower oil, safflower



10

15

20

25

30

35

40

45

50

55

EP 0 899 093 B1

oil, palm oil, palm kernel oil, coconut oil and castor oil; triglycerides of unsaturated fatty acids such as oleic acid, linoleic
acid and linolenc acid; triglycerides of saturated fatty acids such as seridocaprylic acid, capric acid and myristic acid.
[0019] The use of olefinic substances containing at least one double bond is preferable, then gas generated as a
result of electrolysis upon energizing the negative electrodes is consumed by reaction with the olefinic substance so
that there is no gas accumulation between the negative and positive electrodes. Particularly, unsaturated fatty acid
selected from the group consisting of arachidonic acid, linoleic acid, linolenic acid, oleic acid and palmitoleic acid can
be preferably used.

[0020] A coating agent containing silicon dioxide as silicon oxide and unsaturated fatty acid as an oily substance is
preferably used. A preferred coating agent contains form about 5 to about 10% by weight of silicon dioxide and from
about 90 to about 95% by weight of unsaturated fatty acid, or more preferably, about 7.5% by weight of silicon dioxide
and about 92.5% by weight of unsaturated fatty acid so as to achieve the desired action of the coating agent while
keeping suitable viscosity thereof.

[0021] The coating agent of the present invention may further contain a nonionic surfactant having a chain of poly-
ethylene oxide (CH,CH,O), which has an effect on softening of the dots of coagulated ink, to weaken the adhesion of
the dots of coagulated ink to the positive electrode. The types and amount of the surfactant are preferably determined
so as to impart an appropriate hardness to the dots of coagulated ink. Specifically, the amount of the surfactant is
preferably from about 5 to about 50% by weight, or more preferably, from about 10 to about 40% weight. Examples of
the surfactants include polyoxyethylene lauryl ether, polyoxyethylene oleyl ether, polyoxyethylene octylphenyl ether,
polyoxyethylene nonylphenyl ether, polyoxyethylene sorbitanoleic acid ester, polyoxyethylene tetraoleic acid sorbitol
and polyoxyethylene polydimethylsiloxane. The coating agent may also contain unsaturated vegetable wax such as
carnauba wax to adjust the viscosity as well as to increase the lubricating property of the coating agent.

[0022] The coating agent of the present invention can be produced only by mixing with stirring using a mixer or by
using a dispersing machine to micronize silicon oxide further. As a dispersing machine, generally used one such as
roller mill, ball mill, pebble mill, attritor, or sand mill may be adopted. A coating agent containing silicon dioxide with a
desired particle size distribution can be produced by appropriately controlling the dispersing condition, for example, a
size of milling media used in a dispersing machine, packing density of the milling media, dispersion treating time and
discharge rate. Unexpected bulky particles mixed in the coating agent of the present invention may prevent the elec-
trocoagulation of printing ink comprising an electrolytically coagulable polymer, thereby to lower the image quality. It
is therefore desirable to remove the bulky particles and the like by filtration or the like. As afilter, a gravitational, vacuum,
pressure or centrifugal filter, or any conventionally known apparatus may be used.

[0023] The coating agent of the present invention which is produced by the aforementioned method is preferably a
liquid under the usual operating condition, or more specifically, at the temperature range of from about 20 to about
60°C. There is a tendency to accompany difficulty in coating uniformly the positive electrode surface with a coating
agent having a form other than a liquid. For example, when the coating agent of the present invention is a solid, a
means is required to heat a means of applying the coating agent and/or the positive electrode surface. The viscosity
of the coating agent is preferably from about 100 to about 100,000 mPa-s, or more preferably, from about 1,000 to
about 30,000 mPa-s at 30°C. The viscosity of the coating agent can be appropriately controlled by changing the types
and amount of the aforementioned silicon oxide and oily substance. In addition, a coating agent with high viscosity can
be obtained by using either an oil-soluble thickener produced by modifying dextrin or an oil-soluble resin such as ethyl
cellulose.

[0024] An electrolytically coagulable printing ink according to this invention contains at least an electrolytically co-
agulable polymer, a liquid medium, a soluble electrolyte and a coloring agent. As an electrolytically coagulable polymer,
use can be made of a linear high molecular weight compound, that is , a polymer having a weight average molecular
weight between about 10,000 and about 1,000,000, preferably between about 100,000 and about 600,000.

[0025] Moreover, the electrolytically coagulable polymer suitably contains a reaction site which includes a functional
group selected from the group consisting of an amino group, an amide group and a carboxyl group. The reaction site
makes a chemical bond with the multivalent metallic ion produced from the positive electrode, especially a trivalent
ion such as ferric ion and aluminum ion, to thereby cause an electrocoagulation of the ink.

[0026] Examples of suitable polymers include natural polymers such as albumin, gelatin, casein and agar, and syn-
thetic polymers such as polyacrylic acid and polyacrylamide. A particularly preferred polymer is an anionic copolymer
of acrylamide and acrylic acid having a weight average molecular weight of about 250,000 and sold by Cyanamid Inc.
under the trade mark ACCOSTRENGTH 86.

[0027] The polymer used can be in a liquid form either solution or dispersion which includes colloid, etc. The polymer
can preferably be used in an amount of from about 6.5 to about 12% by weight, or more preferably, in an amount of
from about 7 to about 10% by weight, based on the total weight of the ink, so as to provide suitable tone of dots of
coagulated ink while keeping suitable viscosity of the coating agent. Water can preferably be used as a liquid medium
for dispersing or dissolving the polymer to provide the desired electrolytically coagulable printing ink.

[0028] Preferred soluble electrolytes include alkali metal halides such as lithium chloride, sodium chloride and po-
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tassium chloride, and alkaline earth metal halides such as calcium chloride. Potassium chloride is particularly preferred.
The soluble electrolyte can preferably be used in an amount of from about 4.5 to about 10% by weight based on the
total weight of the ink, when operating at a temperature ranging from about 35 to about 60°C.

[0029] The coloring agent can be a dye or a pigment. Examples of suitable dyes are water soluble dyes, include
indigo dye, azo dye, anthraquinone dye, fluoran dye, dioxazine dye, oxazine dye and phthalocyanine dye. Examples
of suitable pigments include organic pigments such as azo pigment, phthalocyanine pigment, quinacridone pigment,
anthraquinone pigment, dioxazine pigment, thioindigo pigment, perynone pigment, perylene pigment, isoindolinon pig-
ment and azomethine pigment, and inorganic pigments such as carbon black. A dispersing agent may be added for
uniformly dispersing the pigment into the ink. Preferred dispersing agents include an anionic dispersing agent; a metal
salt of naphtalenesulfonic acid-formaldehyde condensation product. The pigment can preferably be used in an amount
of from about 6.5 to about 15% by weight, and the dispersing agent in an amount of from about 0.1 to about 6.0% by
weight, based on the total weight of the ink.

[0030] The positive electrode used can be in the form of a moving endless belt as described in the inventor's US
Patent No. 4,661,222, or in the form of a revolving cylinder as described in the aforementioned US Patent Nos.
4,895,629 and 5,538,601.

[0031] Referring now to Fig. 1, there is illustrated an embodiment of an electrocoagulation printing apparatus for
carrying out the method of the present invention. This apparatus 1 comprises a positive electrode 3 made of stainless
steel, a plurality of negative electrodes 5 having a diameter of 50 um and spaced from the positive electrode 3 by a
constant predetermined gap, a coating unit 7 for coating the positive electrode surface with a coating agent to form
micro-droplets thereof on the positive electrode surface, an ink discharge unit 9 for supplying electrocoagulation printing
ink to the positive electrode 3, a removing unit 11 using a soft polyurethane squeegee for removing non-coagulated
ink from the positive electrode surface, a transferring unit 13 using a pressure roller formed of polyurethane for trans-
ferring the dots of coagulated ink onto the substrate from the positive electrode surface, and a cleaning unit 15 for
cleaning the positive electrode surface by jetting a cleaning liquid thereagainst. As shown in Fig. 1, when using a
positive electrode in the form of the revolving cylindrical positive electrode, the printing steps (b), (c) and (d-1) are
arranged around the positive cylindrical electrode. Figure 2 shows an enlarged schematic illustration of a printing unit
of an electrocoagulation printing apparatus, explaining the method of the steps of the present invention, in which parts
similar to those previously described with reference to Fig. 1 are denoted by the same reference numerals.

[0032] Preferably, the positive electrode surface and the ink are maintained at a temperature of about 35-60°C, or
more preferably about 40°C, to increase electric conductivity of the ink in step (c) and a release of metal ions from the
positive electrode surface into ink, thereby the metal ions are released in a quantity sufficient to increase optical density
of the coagulated ink, and a coagulation efficiency in step (c) is increased.

[0033] The coating agent of the invention is advantageously applied onto the positive electrode surface by providing
a distribution roller extending parallel to the positive cylindrical electrode and having a peripheral coating comprising
an oxide ceramic material, applying the coating agent onto the ceramic coating to form on a surface thereof a film of
the coating agent uniformly covering the surface of the ceramic coating, the film of coating agent breaking down into
micro-droplets having substantially uniform size and distribution, and transferring the micro-droplets from the ceramic
coating onto the positive electrode surface. As explained in inventor's US Patent No. 5,449,392 the use of a distribution
roller having a ceramic coating comprising an oxide ceramic material enables one to form on a surface of such a coating
a film of the coating agent which uniformly covers the surface of the ceramic coating and thereafter breaks down into
micro-droplets having substantially uniform size and distribution. The micro-droplets formed on the surface of the ce-
ramic coating and transferred onto the positive electrode surface generally have a size ranging from about 1 to about
5u. A particularly preferred oxide ceramic material forming the aforesaid ceramic coating comprises a fused mixture
of alumina and titania. Such a mixture can comprise form about 60 to about 90% by weight of alumina and from about
10 to 40% by weight of titania.

[0034] According to a preferred embodiment of the invention, as shown in Fig. 2, the coating agent is applied onto
the ceramic coating by disposing an applicator roller 73 parallel to the distribution roller 71 and in pressure contact
engagement therewith to form a first nip 72, and rotating the applicator roller 73 and the distribution roller 71 in register
while feeding the coating agent into the first nip 72 by using a ink feeding device 77, whereby the coating agent upon
passing through the first nip 72 forms a film uniformly covering the surface of the ceramic coating. The micro-droplets
are advantageously transferred from the distribution roller 71 to the positive electrode 3 by disposing a transfer roller
75 parallel to the distribution roller 71 and in contact engagement therewith to form a second nip 74, positioning the
transfer roller 75 in pressure contact engagement with the positive electrode 3 to form a third nip 76, and rotating the
transfer roller 75 and the positive electrode 3 in register for transferring the micro-droplets from the distribution roller
71 to the transfer roller 75 at the second nip 74 and thereafter transferring the micro-droplets from the transfer roller
75 to the positive electrode 3 at the third nip 76. Such an arrangement of rollers is described in the aforementioned
US Patent No. 5,449,392.

[0035] Preferably, the applicator roller and the transfer roller are each provided with a peripheral covering of a resilient
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material which is resistant to attack by the coating agent, such as a synthetic rubber material. For example, use can
be made of a polyurethane having a Shore A hardness of from about 50 to about 70 in the case of the applicator roller,
or a Shore A hardness of from about 60 to about 80 in the case of the transfer roller.

[0036] When use is made of a positive electrode of cylindrical configuration rotating at substantially constant speed
about its central longitudinal axis, step (c) of the above electrocoagulation printing method is carried out by:

i) providing a plurality of negative electrodes 5 electrically insulated from one another and arranged in rectilinear
alignment to define a series of corresponding negative electrode surfaces disposed in a plane parallel to the lon-
gitudinal axis of the positive electrode 3 and spaced from the positive electrode surface by a constant predetermined
gap 6, the negative electrodes being spaced from one another by a distance at least equal to the electrode gap 6;

i) filling the electrode gap 6 with the aforesaid electrocoagulation printing ink;

iii) electrically energizing selected ones of the negative electrodes to cause point-by-point selective coagulation
and adherence of the ink onto the coated positive electrode surface opposite the electrode surfaces of the energized
negative electrodes while the positive electrode is rotating, thereby forming the dots of coagulated ink; and

iv) removing any remaining non-coagulated ink from the positive electrode surface.

[0037] As explained in US Patent No. 4,895,629, spacing of the negative electrodes from one another by a distance
which is equal to or greater than the electrode gap prevents the negative electrodes from undergoing edge corrosion.
On the other hand, coating of the positive electrode with the coating agent of this invention prior to electrical energization
of the negative electrodes weakens the adherence of the dots of coagulated ink to the positive electrode and also
prevents an uncontrolled corrosion and pitting of the positive electrode.

[0038] Examples of suitable metals from which the positive and negative electrodes can be made are stainless steel,
platinum, chromium, nickel and aluminum. The positive electrode is preferably made of stainless steel, tin or aluminum
so that upon electrical energization of the negative electrodes, dissolution of the passive oxide film on such an electrode
generates metallic ions, especially multivalent ions, which then initiate coagulation of the ink. Particularly, trivalent ions
such as ferric ion and aluminum ion are suitable for causing coagulation of the ink.

[0039] The gap which is defined between the positive and negative electrodes can range from about 50 um to about
100 pum, the smaller the electrode gap the sharper are the dots of coagulated ink produced. Where the electrode gap
is of the order of 50 um, the negative electrodes are preferably spaced from one another by a distance of about 75 um.
[0040] The positive electrode surface coated with the coating agent is preferable polished to increase the adherence
of the micro-droplets onto the positive electrode surface, prior to step (c) (ii). For example, as shown in Fig. 2, use can
be made of a rotating brush 8 provided with a plurality of radially extending bristles 81 made of horsehair and having
extremities contacting the surface of the positive electrode 3. The friction caused by the bristles 81 contacting the
surface of the positive electrode 3 upon rotation of the brush 8 has been found to increase the adherence of the micro-
droplets onto the positive electrode surface.

[0041] The step (c) (ii) of the above electrocoagulation printing method is advantageously carried out by continuously
discharging the ink onto the positive electrode surface 3 from an ink discharge unit 9 disposed adjacent the electrode
gap 6 and allowing the ink to flow along the positive electrode surface, the ink being thus carried by the positive electrode
3 upon rotation thereof to the electrode gap 6 to fill same.

[0042] After coagulation of the ink, any remaining non-coagulated ink is advantageously removed from the positive
electrode surface, for example, the step (c) (iv) is carried out by scraping the surface with a soft rubber squeegee 11,
as shown in Fig. 2, so as to fully uncover the coagulated ink. Preferably, the non-coagulated ink thus removed is
collected and recirculated back to the aforesaid ink discharge unit.

[0043] The optical density of the dots of coagulated ink may be varied by varying the voltage and/or pulse duration
of the pulse-modulated signals applied to the negative electrodes.

[0044] According to a preferred embodiment, as shown in Fig. 2, step (d-1) is preferably carried out by providing at
each transfer position a pressure roller 13 extending parallel to the positive cylindrical electrode 3 and pressed therea-
gainst to form a nip 14 and permit the pressure roller 13 to be driven by the positive electrode 3 upon rotation thereof,
and passing the substrate S through the nip 14. Preferably, the pressure roller is provided with a peripheral covering
of a synthetic rubber material such as a polyurethane having a Shore A hardness of about 95. A polyurethane covering
with such a hardness has been found to further improve transfer of the coagulated ink from the positive electrode
surface onto the substrate. The pressure exerted between the positive electrode and the pressure roller preferably
ranges from about 50 to about 100 kg/cm2.

[0045] After step (d-1), the positive electrode surface is generally cleaned to remove therefrom any remaining co-
agulated ink. According to a preferred embodiment, as shown in Fig. 2, the positive electrode is rotatable in a prede-
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termined direction and any remaining coagulated ink is removed from the positive electrode surface by providing an
elongated rotatable brush 151 extending parallel to the longitudinal axis of the positive electrode 3, the brush being
provided with a plurality of radially extending bristles 152 made of horsehair and having extremities contacting the
positive electrode surface, rotating the brush 151 in a direction opposite to the direction of rotation of the positive
electrode 3 so as to cause the bristles 152 to frictionally engage the positive electrode surface, and directing jets of
cleaning liquid produced by high pressure injectors 153 under pressure against the positive electrode surface. In such
an embodiment, the positive electrode surface and the ink are preferably maintained at a temperature of about 35-60°C
by heating the cleaning liquid to thereby heat the positive electrode surface upon contacting same and applying the
ink on the heated electrode surface to cause a transfer of heat therefrom to the ink.

[0046] Figure 3 shows a schematic illustration of a multicolor electrocoagulation printing apparatus for carrying out
the method of the present invention. This apparatus 2 comprises a central positive electrode 3 in the form of a revolving
cylinder and four identical printing units 20 (20A, 20B, 20C, 20D) arranged around the positive cylindrical electrode 3,
wherein the first printing unit 20A is adopted to print in yellow color, the second printing unit 20B in magenta color, the
third printing unit 20C in cyan color and the forth printing unit 20D in black color, respectively.

[0047] Ina particularly preferred embodiment, there are at least two printing stages each including one such pressure
roller 131 and wherein the pressure rollers are arranged in pairs with the pressure rollers of each pair being diametrically
opposed to one another. The provision of two pairs of diametrically opposed pressure rollers arranged around the
positive cylindrical electrode 3 prevents such an electrode from flexing since the forces exerted by the pressure rollers
of each pair cancel each other out.

[0048] An endless non-extendible belt 17 moving at substantially the same speed as the positive electrode 3 has on
one side thereof a coagulated ink retaining surface 171 and is brought into contact with the positive electrode surface
3 by the pressure rollers 131 to cause transfer of the dots of coagulated ink from the positive electrode surface onto
the coagulated ink retaining surface 171.

[0049] Preferably, the dots of the electrocoagulation printing ink representative of the polychromic image are mois-
tened between the aforementioned steps (e) and (f) so that the polychromic image is substantially completely trans-
ferred onto the substrate. As shown in Fig. 3, use can be made of a moistening unit 19 comprising a plurality of spray
nozzles 191.

[0050] According to another preferred embodiment, the substrate is in the form of a continuous web and step (f) is
carried out by providing a support roller 135 and a pressure roller (not shown) extending parallel to the support roller
135 and pressed thereagainst to form a nip through which the belt 17 is passed, the support roller 135 and pressure
roller being driven by the belt 17 upon movement thereof. The web S is guided by a pair of guide rollers 137 so as to
pass through the nip between the pressure roller and the coagulated ink retaining surface 171 of the belt 17, for being
imprinted with the polychromic images 200 which are transferred from the surface 171 onto the web S. Preferably, the
belt 17 with the coagulated ink retaining surface 171 thereof imprinted with the polychromic images 200 is guided so
as to travel along a path extending in a plane intersecting the longitudinal axis of the positive electrode 3 at right angles,
thereby exposing the coagulated ink retaining surface to permit contacting thereof by the web S. Where the longitudinal
axis of the positive electrode extends vertically, the belt is preferably guided so as to travel along a horizontal path with
the coagulated ink retaining surface facing downwardly, the support roller and pressure roller having rotation axes
disposed in a plane extending perpendicular to the horizontal path.

[0051] After step (f), the coagulated ink retaining surface of the belt is generally cleaned to remove therefrom any
remaining coagulated ink. According to a preferred embodiment, as shown in Fig. 3, any remaining coagulated ink is
removed from the coagulated ink retaining surface 171 of the belt 17 by providing at least one elongated rotatable
brush 211 disposed on the one side of the belt 17 and at least one support roller 213 extending parallel to the brush
211 and disposed on the opposite side of the belt 17, the brush 211 and support roller 213 having rotation axes disposed
in a plane extending perpendicular to the belt 17, the brush 211 being provided with a plurality of radially extending
bristles 212 made of horsehair and having extremities contacting the coagulated ink retaining surface, rotating the
brush 211 in a direction opposite to the direction of movement of the belt 17 so as to cause the bristles 212 to frictionally
engage the coagulated ink retaining surface while supporting the belt 17 with the support roller 213, directing jets of
cleaning liquid under pressure against the coagulated ink retaining surface 171 by using at least one high pressure
injector 215, and removing the cleaning liquid with any dislodged coagulated ink from the coagulated ink retaining
surface 171.

[EXAMPLE]

[0052] The present invention will be explained in more detail with reference to the following examples which are not
intended to be limiting of the present invention.
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[Example 1]

[0053] A coating agent comprising 7.5% by weight of Silica FK 500LS (BET surface area: 450 m2/g) manufactured
by Degussa AG as the silicon oxide and 92.5% by weight of oleic acid as the oily substance was produced. The viscosity
of the coating agent was 3000 mPa-s (30°C).

[0054] The electrocoagulation printing ink was manufactured from the following raw materials:

- Carbon black pigment (Carbon black Monarch 120: Cabot Corporation) 8.8% by weight
- Aqueous anionic dispersant solution (effective component: 42% by weight) (Closperse 2500: | 0.75% by weight
Boehem Filatex Canada Inc.)

- Anionic acrylamide polymer (Accostrength 86: Mitsui Cytec, Ltd.) 8.8% by weight

- Potassium chloride (soluble electrolyte) 8.8% by weight

- EDTA disodium dihydrate (metal ion chelating agent) 0.03% by weight

- Water (liquid medium) 72.82% by weight
Total 100% by weight

[0055] The coating agent was used in an electrocoagulation printing apparatus of the type described in U.S. Patent
No. 4,895,629. The electrocoagulation printing ink and a cleaning liquid used for cleaning the positive electrode were
heated to 40°C, thereby to maintain the ink and the positive electrode surface at 40°C. Printing was intermittently
carried out for about 40 hours. When the level of the electrocoagulation printing ink in the ink discharge unit dropped,
the ink was added to keep a solution level constant. After about 40 hours of the printing, conditions of the positive
electrode surface and of a resulting printed matter were inspected by eyes.

[0056] As a result, no significant abrasion or pitting was observed on the surface of the positive electrode after about
40 hours since the start of the printing. The resulting printed matter had excellent quality without uneven density.

[Example 2]

[0057] A coating agent comprising 7.5% by weight of Silica FK 500LS mentioned above as the silicon oxide and
92.5% by weight of isostearic acid as the oily substance was produced. The viscosity of the coating agent was 3000
mPa-s (30°C). Printing was performed in the same condition and method as in Example 1 except that the above coating
agent was used.

[0058] Substantially the same results as in Example 1 were obtained.

[Example 3]

[0059] A coating agent comprising 7.5% by weight of Silica FK 500LS mentioned above as the silicon oxide and
92.5% by weight of methyl oleate as the oily substance was produced. The viscosity of the coating agent was 3000
mPa-s (30°C). Printing was performed in the same condition and method as in Example 1 except that the above coating
agent was used.

[0060] Substantially the same results as in Example 1 were obtained.

[Example 4]

[0061] A coating agent comprising 25.0% by weight of SILYSIA 530 (BET surface area: 500 m2/g) manufactured by
Fuji Silysia Chemical Ltd. as the silicon oxide and 75.0% by weight of oleic acid as the oily substance was produced.
The viscosity of the coating agent was 3000 mPa-s (30°C). Printing was performed in the same condition and method
as in Example 1 except that the above coating agent was used.

[0062] Substantially the same results as in Example 1 were obtained.

[Example 5]

[0063] A coating agent comprising 7.5% by weight of AEROSIL R972 (BET surface area: 110 m2/g) manufactured
by Degussa AG as the silicon oxide and 92.5% by weight of oleic acid as the oily substance was produced. The viscosity
of the coating agent was 500 mPa-s (30°C). Printing was performed in the same condition and method as in Example
1 except that the above coating agent was used.

[0064] Substantially the same results as in Example 1 were obtained.
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[Example 6]

[0065] A coating agent comprising 7.5% by weight of Silica FK 500LS mentioned above as the silicon oxide, 65%
by weight of oleic acid as the oily substance, and further 26% by weight of polyoxyethylenetetraoleic acid sorbitol (the
number of ethylene oxide addition mols: 30, HLB: 10.5), and 1.5% by weight of ethyl cellulose having a molecular
weight of 80,000 was produced. The viscosity of the coating agent was 6000 mPa-s (30°C). Printing was performed
in the same condition and method as in Example 1 except that the above coating agent was used.

[0066] Substantially the same results as in Example 1 were obtained.

[Comparative Example 1]

[0067] A coating agent comprising 50% by weight of dichromium trioxide and 50% by weight of oleic acid was pro-
duced. The viscosity of the coating agent was 750 mPa-s (30°C). Printing was performed in the same condition and
method as in Example 1 except that the above coating agent was used.

[0068] Crater-like pitting with a diameter of from about 1 to about 2 mm was observed on the surface of the positive
electrode after the printing was completed. Image density of the portion corresponding to the pitting on the surface of
the positive electrode was reduced, providing printing matter with uneven density.

Claims
1. An electrocoagulation printing method comprising the steps of:

a) providing a positive electrode having a passivated surface moving at substantially constant speed along a
predetermined path;

b) coating the positive electrode surface with a coating agent containing silicon oxide and an oily substance
to form on the surface micro-droplets of the coating agent;

c) forming on the positive electrode surface having micro-droplets thereon a plurality of dots of coagulated ink
representative of a desired image, by electrocoagulation of an electrolytically coagulable printing ink compris-
ing an electrolytically coagulable polymer, a liquid medium, a soluble electrolyte and a coloring agent; and

d-1) bringing a substrate into contact with the positive electrode surface to cause transfer of the dots of coag-
ulated ink from the positive electrode surface onto the substrate and thereby imprint the substrate with the
image.

2. A method as claimed in claim 1, wherein steps (b), (c) and (d-1) are repeated several times to define a correspond-
ing number of printing stages arranged at predetermined locations along the path and each using a coloring agent
of different color, and to thereby produce several differently colored images of coagulated ink which are transferred
at respective transfer positions onto the substrate in superimposed relation to provide a polychromic image.

3. A method as claimed in claim 1, wherein steps (a), (b), (c) and (d-1) are repeated several times to define a corre-
sponding number of printing stages each using a coloring agent of different color and to thereby produce several
differently colored images of coagulated ink which are transferred at respective transfer positions onto the substrate
in superimposed relation to provide a polychromic image.

4. An electrocoagulation printing method comprising the steps of:

a) providing a positive electrode having a passivated surface moving at substantially constant speed along a
predetermined path;

b) coating the positive electrode surface with a coating agent containing silicon oxide and an oily substance
to form on the surface micro-droplets of the coating agent;

c) forming on the positive electrode surface having micro-droplets thereon a plurality of dots of coagulated ink

representative of a desired image, by electrocoagulation of an electrolytically coagulable printing ink compris-
ing an electrolytically coagulable polymer, a liquid medium, a soluble electrolyte and a coloring agent;

10
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d-2) bringing an endless non-extendible belt moving at substantially the same speed as the positive electrode
and having on one side thereof a coagulated ink retaining surface adapted to releasably retain dots of elec-
trocoagulated ink, into contact with the positive electrode surface to cause transfer of the dots of coagulated
ink from the positive electrode surface onto the coagulated ink retaining surface of the belt and to thereby
imprint the coagulated ink retaining surface with the image;

e) repeating steps (b), (c) and (d-2) several times to define a corresponding number of printing stages arranged
at predetermined locations along the path and each using a coloring agent of different color, and to thereby
produce several differently colored images of coagulated ink which are transferred at respective transfer po-
sitions onto the coagulated ink retaining surface in superimposed relation to provide a polychromic image; and

f) bringing a substrate into contact with the coagulated ink retaining surface of the belt to cause transfer of the
polychromic image from the coagulated ink retaining surface onto the substrate and to thereby imprint the
substrate with the polychromic image.

A method as claimed in claims 1 to 4, wherein step (b) is carried out by providing a distribution roller extending
parallel to the positive electrode and having a peripheral coating comprising an oxide ceramic material, applying
the coating agent onto the ceramic coating to form on a surface thereof a film of the coating agent uniformly covering
the surface of the ceramic coating, the film of the coating agent breaking down into micro-droplets having sub-
stantially uniform size and distribution, and transferring the micro-droplets from the ceramic coating onto the pos-
itive electrode surface.

A method as claimed in claims 1 to 5, wherein the silicon oxide in the coating agent is silicon dioxide which is
presentin the coating agent in an amount of from 2 to 40% by weight, based on the total weight of the coating agent.

A coating agent to be used in coating a positive electrode surface in advance of forming on the positive electrode
surface a plurality of dots of coagulated ink by electrocoagulation of an electrolytically coagulable printing ink, the
coating agent containing silicon oxide and an oily substance.

A coating agent as claimed in claim 7, wherein the silicon oxide is silicon dioxide.

A coating agent as claimed in claim 8, wherein the silicon dioxide is present in the coating agent in an amount of
from 2 to 40% by weight, based on the total weight of the coating agent.

A coating agent as claimed in claim 8 or 9, wherein the silicon dioxide has a BET surface area of from 100 to 600
m2/g.

A coating agent as claimed in claims 7 to 10, wherein the oily substance is an olefinic compound which is unsatu-
rated fatty acid selected from the group consisting of arachidonic acid, linoleic acid, linolenic acid, oleic acid and
palmitoleic acid.

Patentanspriiche

1.

Elektrokoagulations-Druckverfahren, umfassend die Schritte, daf man

a) eine positive Elektrode bereitstellt, die eine passivierte Oberflache aufweist, die sich mit im wesentlichen
konstanter Geschwindigkeit entlang eines vorbestimmten Weges bewegt;

b) die Oberflache der positiven Elektrode mit einem Uberzugsmittel beschichtungsmaRig liberzieht, das Sili-
ciumoxid und eine 6lige Substanz enthalt, wobei man auf der Oberflache Mikrotrépfchen des Uberzugsmittels
bildet;

c) auf der Oberflache der positiven Elektrode, die Mikrotrépfchen darauf aufweist, eine Mehrzahl von Punkten
einer koagulierten Farbe, die fiir ein gewlinschtes Bild steht, durch Elektrokoagulation einer elektrolytisch
koagulierbaren Druckfarbe bildet, die ein elektrolytisch koagulierbares Polymer, ein flissiges Medium, einen
I6slichen Elektrolyten und ein Farbemittel umfaf3t; und

d-1) ein Substrat in Kontakt mit der Oberflache der positiven Elektrode bringt und so einen Ubergang der
Punkte aus koagulierter Farbe von der Oberflache der positiven Elektrode auf das Substrat bewirkt und da-
durch das Substrat mit dem Bild bedruckt.

11
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Verfahren nach Anspruch 1, worin die Schritte (b), (c) und (d-1) einige Male wiederholt werden und so eine ent-
sprechende Zahl von Druckstufen definiert wird, die an vorbestimmten Stellen entlang dem Weg angeordnet sind
und die jede Gebrauch von einem Farbemittel unterschiedlicher Farbe machen, und dadurch einige verschieden
gefarbte Bilder aus koagulierter Farbe erzeugt werden, die an entsprechenden Ubertragungspositionen auf das
Substrat in Gbereinander angeordneter Beziehung zueinander tUibertragen werden, wodurch ein polychromes (viel-
farbiges) Bild geschaffen wird.

Verfahren nach Anspruch 1, worin die Schritte (a), (b), (¢) und (d-1) einige Male wiederholt werden und so eine
entsprechende Zahl von Druckstufen definiert wird, von denen jede Gebrauch von einem Farbemittel unterschied-
licher Farbe macht, und dadurch einige unterschiedlich gefarbte Bilder aus koagulierter Farbe erzeugt werden,
die an entsprechenden Ubertragungspositionen auf das Substrat in (ibereinander angeordneter Beziehung zuein-
ander Ubertragen werden, wodurch ein polychromes (vielfarbiges) Bild geschaffen wird.

Elektrokoagulations-Druckverfahren, umfassend die Schritte, dafl man

a) eine positive Elektrode bereitstellt, die eine passivierte Oberflache aufweist, die sich mit im wesentlichen
konstanter Geschwindigkeit entlang eines vorbestimmten Weges bewegt;

b) die Oberflache der positiven Elektrode mit einem Uberzugsmittel beschichungsméRig iberzieht, das Sili-
ciumoxid und eine élige Substanz enthalt, wobei man auf der Oberflache Mikrotrépfchen des Uberzugsmittels
bildet;

c) auf der Oberflache der positiven Elektrode, die Mikrotrépfchen darauf aufweist, eine Mehrzahl von Punkten
einer koagulierten Farbe, die fir ein gewlinschtes Bild steht, durch Elektrokoagulation einer elektrolytisch
koagulierbaren Druckfarbe bildet, die ein elektrolytisch koagulierbares Polymer, ein fliissiges Medium, einen
I6slichen Elektrolyten und ein Farbemittel umfalt;

d-2) ein endloses, nicht dehnbares Band, das sich mit im wesentlichen derselben Geschwindigkeit wie die
positive Elektrode bewegt und auf einer seiner Seiten eine koagulierte Farbe haltende Oberflache aufweist,
die daflir geeignet ist, freisetzbar Punkte aus elektrokoagulierter Farbe zu halten, in Kontakt mit der Oberflache
der positiven Elektrode bringt und eine Ubertragung der Punkte aus koagulierter Farbe von der Oberflache
der positiven Elektrode auf die koagulierte Farbe haltende Oberflache des Bandes bewirkt und dadurch die
koagulierte Farbe haltende Oberflache mit dem Bild bedruckt;

e) die Schritte (b), (c) und (d-2) einige Male wiederholt und so eine entsprechende Anzahl von Druckstufen
definiert, die an vorbestimmten Stellen entlang des Weges angeordnet sind und von denen jede Gebrauch
von einem Farbemittel unterschiedlicher Farbe macht, und dadurch einige unterschiedlich gefarbte Bilder aus
koagulierter Farbe erzeugt, die an entsprechenden Ubertragungspositionen auf die koagulierte Farbe haltende
Oberflache in tibereinander angeordneter Beziehung zueinander ibertragen werden und so ein polychromes
(vielfarbiges) Bild schafft; und

f) ein Substrat in Kontakt mit der koagulierte Farbe haltenden Oberflache des Bandes bringt und dadurch eine
Ubertragung des polychromen (vielfarbigen) Bildes von der koagulierte Farbe haltenden Oberflache auf das
Substrat bewirkt und dadurch das Substrat mit dem polychromen (vielfarbigen) Bild bedruckt.

Verfahren nach den Anspriichen 1 bis 4, worin Schritt (b) in der Weise durchgefihrt wird, dafl man eine Vertei-
lungswalze vorsieht, die sich parallel zu der positiven Elektrode erstreckt und eine AuRenbeschichtung aufweist,
die ein keramisches Oxid-Material umfaRt, das Uberzugsmittel auf den keramischen Uberzug aufbringt und so auf
einer Oberflache davon einen Film des Uberzugsmittels bildet, der die Oberflaiche des keramischen Uberzugs
einheitlich bedeckt, wobei der Film des Uberzugsmittels in Mikrotrépfchen bricht, die im wesentlichen einheitliche
GroRe und Verteilung aufweisen, und die Mikrotrépfchen von dem keramischen Uberzug auf die Oberflache der
positiven Elektrode Ubertragt.

Verfahren nach den Anspriichen 1 bis 5, worin das Siliciumoxid in dem Uberzugsmittel Siliciumdioxid ist, das in
dem Uberzugsmittel in einer Menge von 2 bis 40 Gew.-% zugegen ist, bezogen auf das Gesamtgewicht des Uber-
zugsmittels.

Uberzugsmittel, zu verwenden beim (iberzugsmaRigen Beschichten der Oberflache einer positiven Elektrode vor
dem Ausbilden einer Mehrzahl von Tropfen aus koagulierter Farbe durch Elektrokoagulation einer elektrolytisch
koagulierbaren Druckfarbe auf der Oberflache der positiven Elektrode, wobei das Uberzugsmittel Siliciumoxid und
eine 6lige Substanz enthalt.

Uberzugsmittel nach Anspruch 7, worin das Siliciumoxid Siliciumdioxid ist.
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Uberzugsmittel nach Anspruch 8, worin das Siliciumdioxid in dem Uberzugsmittel in einer Menge von 2 bis 40
Gew.-% zugegen ist, bezogen auf das Gesamtgewicht des Uberzugsmittels.

Uberzugsmittel nach Anspruch 8 oder 9, worin das Siliciumdioxid eine BET-Oberflache von 100 bis 600 m2/g
aufweist.

Uberzugsmittel nach den Anspriichen 7 bis 10, worin die élige Substanz eine olefinische Verbindung ist, die eine
ungesattigte Fettsaure ist, die gewahlt ist aus der Gruppe, die besteht aus Arachidonsaure, Linoleinsaure, Lino-
lensaure, Olsaure und Palmitoleinsaure.

Revendications

1.

Procédé d'impression par électrocoagulation comprenant les étapes suivantes :

a) fourniture d'une électrode positive présentant une surface passivée se déplagant a une vitesse sensiblement
constante le long d'un trajet prédéterminé ;

b) enduction de la surface de I'électrode positive avec un agent d'enduction contenant un oxyde de silicium
et une substance huileuse pour former, sur la surface, des micro-gouttelettes d'agent d'enduction ;

c) formation sur la surface de I'électrode positive présentant des micro-gouttelettes d'une pluralité de points
d'encre coagulée représentatifs d'une image souhaitée, par électrocoagulation d'une encre d'impression coa-
gulable électrolytiquement comprenant un polymere coagulable électrolytiquement, un milieu liquide, un élec-
trolyte soluble et un agent colorant ; et

d-1) mise en contact d'un substrat avec la surface de I'électrode positive pour provoquer le transfert des points
d'encre coagulée de la surface de I'électrode positive sur le substrat et ainsi imprimer I'image sur le substrat.

Procédé selon la revendication 1, dans lequel les étapes (b), (c) et (d-1) sont répétées plusieurs fois pour définir
un nombre correspondant de phases d'impression agencées en des emplacements prédéterminés le long du trajet
et chacune utilisant un agent colorant de couleur différente, et afin de produire ainsi plusieurs images de différentes
couleurs d'encre coagulée qui sont transférées aux positions de transfert respectives sur le substrat en une relation
de superposition pour fournir une image polychrome.

Procédé selon la revendication 1, dans lequel les étapes (a), (b), (c) et (d-1) sont répétées plusieurs fois pour
définir un nombre correspondant de phases d'impression, chacune utilisant un agent colorant de couleur différente,
et afin de produire ainsi plusieurs images de différentes couleurs d'encre coagulée qui sont transférées aux posi-
tions de transfert respectives sur le substrat en une relation de superposition pour fournir une image polychrome.

Procédé d'impression par électrocoagulation comprenant les étapes suivantes :

a) fourniture d'une électrode positive présentant une surface passivée se déplagant a une vitesse constante
le long d'un trajet prédéterminé ;

b) enduction de la surface de I'électrode positive avec un agent d'enduction contenant de I'oxyde de silicium
et une substance huileuse pour former des micro-gouttelettes d'agent d'enduction sur la surface ;

c) formation sur la surface de I'électrode positive présentant des micro-gouttelettes d'une pluralité de points
d'encre coagulée représentative d'une image souhaitée, par électrocoagulation d'une encre d'impression coa-
gulable électrolytiquement comprenant un polymére coagulable électrolytiquement, un milieu liquide, un élec-
trolyte soluble et un agent colorant ;

d-2) positionnement d'une courroie sans fin non extensible qui se déplace a sensiblement la méme vitesse
que I'électrode positive et dont un c6té présente une surface de retenue de I'encre coagulée congue pour
retenir des points d'encre électrocoagulée, et les libérer, en contact avec la surface de I'électrode positive afin
de provoquer le transfert des points d'encre coagulée de la surface de |'électrode positive sur la surface de
retenue de I'encre coagulée de la courroie et ainsi d'imprimer l'image sur la surface de retenue de I'encre
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coagulée.

e) répétition des étapes (b), (c) et (d-2) plusieurs fois afin de définir un nombre correspondant de phases
d'impression agencées en des emplacements prédéterminés le long du trajet et chacune utilisant un agent
colorant de différente couleur, et ainsi produire plusieurs images de différentes couleurs d'encre coagulée qui
sont transférées a des positions de transfert respectives sur la surface de retenue de I'encre coagulée en une
relation de superposition afin de fournir une image polychrome ; et

f) mise en contact d'un substrat avec la surface de retenue de I'encre coagulée de la courroie pour provoquer
le transfert de I'image polychrome de la surface de retenue de I'encre coagulée sur le substrat et ainsi imprimer
I'image polychrome sur le substrat.

Procédé selon les revendications 1 a 4, dans lequel I'étape (b) est exécuté en fournissant un rouleau de répartition
qui s'étend parallélement a I'électrode positive cylindrique et ayant une enduction périphérique comprenant un
matériau de céramique oxyde, appliquant I'agent d'enduction sur I'enduction céramique pour former sur la surface
de celui-ci une pellicule de I'agent d'enduction qui couvre, de maniére uniforme, la surface de I'enduction de cé-
ramique, la pellicule d'agent d'enduction se brisant en micro-gouttelettes ayant sensiblement une taille et une
répartition uniformes, et transférant les micro-gouttelettes de I'enduit de céramique sur la surface de I'électrode
positive.

Procédé selon les revendications 1 a 5, dans lequel I'oxyde de silicium dans I'agent d'enduction est le dioxyde de
silicium qui est présent dans I'agent d'enduction en une quantité comprise entre 2 et 40 % en poids par rapport
au poids total de I'agent d'enduction.

Agent d'enduction est destiné a étre utilisé pour I'enduction de la surface d'une électrode positive avant de former
sur la surface de I'électrode positive une pluralité de points d'encre coagulée par électrocoagulation d'une encre
d'impression coagulable électrolytiquement, I'agent d'enduction comprenant de I'oxyde de silicium et une subs-
tance huileuse.

Agent d'enduction selon la revendication 7, dans lequel I'oxyde de silicium est du dioxyde de silicium.

Agent d'enduction selon la revendication 8, dans lequel le dioxyde de silicium est présent dans I'agent d'enduction
en une quantité comprise entre 2 et 40 % en poids, par rapport au poids total de I'agent d'enduction.

Agent d'enduction selon la revendication 8 ou 9, dans lequel le dioxyde de silicium a une surface active BET
comprise entre 100 et 600 m2/g.

Agent d'enduction selon les revendications 7 a 10, dans lequel la substance huileuse est un compose oléfinique

qui est un acide gras insaturé pris dans le groupe consistant en l'acide arachidonique, I'acide linoléique, I'acide
linolénique, I'acide oléique et I'acide palmitoleique.
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