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The present invention relates to a process for preparing a partially corsslinked binder resin useful for electrophotographic
toner, which comprises: 1) preparing a partially crosslinked polymer by way of: a non-crosslinking emulsion polymerization of
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A PROCESS FOR PREPARING A BINDER RESIN

USEFUL IN ELECTROPHOTOGRAPHIC TONER

Field of the Invention

The present invention relates to a process for preparing a
binder resin useful for a dry toner which is used in the dry devel-
opment of a latent electrostatic image in electrophotography. More
particularly, the present invention relates to a process for pre-

10 paring a resin which is partially cross-linked and has a low cross-

link density and high gel content.

Background of the Invention

15 Most of copy machines useful in office work employ an
electrophotographic copy system. A typical mechanism of such
electrophotographic system may be represented as follows: A photo-
conductive layer is photosensitized by being charged with a surface
potential; through an exposure to light a latent electrostatic image

20 of an original image is formed on the photoconductive layer; subse-
quently, a toner is charged with a potential having a charge opposite
to that of the potential of the latent image; the charged toner is
transferred onto the latent image and then transferred again onto a
plain paper by electrostatic force, on which the toner image is fixed

25 to provide a desired printed image.

In electrophotography, a hot roll fixing method has been

generally used to fix a toner image on a plain paper. The hot roll
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fixing method comprises transferring a toner image from the surface
of a photoconductive drum in an electrophotographic copying machine
to a plain paper and fixing permanently the toner image on the paper
using a hot roller at a temperature ranging from 120 to 180°C.

Toners which can be suitably used in the hot roll fixing
method are required to soften at relatively low temperatures and
adhere easily to the paper(to meet the fixability requirement) and
not to adhere to the hot rollers even when the temperature of the
hot rollers is relatively high{to have the non-offset property).

The above-mentioned properties of toners are mainly dictated by the
binder resins used for the preparation of the toners.

In general, if the melt viscosity of a binder resin used
in a toner decreases, the fixability of the toner upon hot fixing
becomes better while the non-offset property of the toner becomes
deteriorated and vice versa. Therefore, many attempts have been
made to develop a binder resin capable of satisfactorily meeting
the above requirements for both fixability and non-offset property.

United States Patent No. 4,486,524 discloses a method
which comprises: producing each of a low molecular weight polymer
which imparts the fixability to a tomer and a high molecular weight
polymer which gives the non-offset property to the tonef separately;
and mixing the polymers so produced. This method improves the
fixability of the toner; but has the defect that the toner has poor
non-offset property; and, further, a long period of time is required
to produce the high molecular weightpolymer, and the cost of pro-
duction is high. United States Patent 4,652,511 discloses a process

for producing a resin composition which comprises suspension-poly-

R/

24
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merizing at least one vinyl monomer in aqueous medium in the presence
of a dispersing agent and a high molecular weight vinyl polymer
obtained by emulsion polymerization. This process requires short
periods of time to produce a toner resin but the non-offset property
still remains inferior.

Japanese Laid Open Patent Publication No. 134,248/1985
proposes a two-step polymerization which produces a polymer of
partially cross-linked structure, that is, having both a cross-linked
structure and a linear structure of low molecular weight. However,
in this method, non-offset property and fixability are also liable
to betray each other depending upon the cross-link density of the
polymer. That is, when the cross-link density of the polymer is
low, the proper gel content can not be maintained and the non-offset
property of toner is poor although the fixability is adequate. On
the other hand, when the cross-link density of the polymer is high,
the non-offset property becomes acceptable while the toner’s
fixability becomes inferior.

Further, European Patent Publication No. 412,712 discloses
a method which comprises: blending a low molecular weight resin con-
taining an epoxy group and a pseudo cross-linked resin prepared by
introducing an unsaturated carboxylic acid into a low molecular weight
resin and attaching a multivalent metal thereto; and cross-linking
the carboxylic acid with an epoxy group during a compounding process
for preparing a tomer, to improve the non-offset property. However,
the pseudo cross-linked resin in the form of a complex with the
multivalent metal has poor heat stability during the compounding

process; and, further, it is difficult to maintain a high viscosity
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of the pseudo cross-linked resin, which determines the ability to
improve the non-offset property, and, furthermore, the efficiency of
improving the non-offset property tends to be inconsistent because of

the non-uniform complex formation reaction during the compounding

process.

Summpary of the Invention

Accordingly, the object of the present invention is to
provide a process for preparing a tonmer resin having both excellent
non-offset property and fixability, which comprises: producing a
polymer of a partially cross-linked structure having both a cross-
linked structure with a low cross-link density and a linear low mole-
cular weight structure; and inter-cross-linking the latex particles
to produce a gel of a high molecular weight. The inter-particle
cross-linking is accomplished during the coagulation process by adding
a water soluble amine to the polymer latex for the ionic cross-linking
of the amine to the unsaturated carboxylic acid or the covalent cross-
linking of the amine to the unsaturated monomer containing an epoxy
group which is incorporated in the polymer during the cross-linking
step. A toner prepared from the resin of the present invention has

both the excellent fixability and non-offset property.

Detailed Description of the Invention

The present invention provides a process for preparing a

binder resin useful for preparing an electrophotographic toner,
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having a partially cross-linked structure comprising both a cross-

linked structure and a linear structure, which comprises:

(1) preparing a resin of a partially cross-linked polymer by way of:
5 a non-crosslinking polymerization, which is an emulsion poly-
merization, of an aromatic vinyl monomer, an acrylic monomer and
a cyanide compound in a linear structure; and a cross-linking
polymerization, which is also an emulsion polymerization, of an
aromatic vinyl monomer, an acrylic monomer, a cyanide compound
10 and an unsaturated carboxylic acid or an unsaturated monomer
containing an epoxy group; and
(2) coagulating and inter-particle cross-linking the polymer latex

obtained in step(l) using a water soluble amine,

15 Generally, polymerization of resins may be conducted by
employing such conventional methods as: emulsion polymerization,
suspension polymerzation, solution polymerization, bulk polymeriza-
tion and the like. Of these, the emulsion polymerization method is
preferred in accordance with the present invention. The novel process

20 of the present invention comprises: a two-step polymerization: that
is, a first emulsion polymerization process which polymerizes
monomers in a linear structure(referred to as "non-crosslinking step")
and a second emulsion polymerization which crosslinks monomers in
the presence of the latex obtained in the first step(referred to as

25 "cross-linking step"). The first and the second steps may be
interchanged with each other, if desired.

In the non-crosslinking step, the monomers to be emulsion-
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polymerized include an aromatic vinyl monomer, an acrylic monomer
and a cyanide compound. The aromatic vinyl monomer, by virtue of
copolymerization with the acrylic monomer, provides a good tribo-
electric property and an ability to control the fusion point of the
binder resin; and the cyanide compound imparts excellent fixability
to the toner together with the acrylic monomer. Such aromatic vinyl
monomer may be, for example, styrene, monochlorostyrene, methyl-
styrene, dimethylstyrene, etc. Examples of the acrylic monomer may
include acrylates such as methyl acrylate, ethyl acrylate, n-butyl
acrylate, isobutyl acrylate, dodecyl acrylate, 2-ethylhexyl acrylate;
and methacrylates such as methyl methacrylate, ethyl methacrylate,
n-butyl methacrylate. These monomers may be employed in one kind
or in combination with each other, respectively. Examples of the
cyanide compound may include acrylonitrile, methacrylonitrile, etc.

The aromatic vinyl monomer may be employed in the non-
crosslinking step in an amount, preferably from 20 to 90%; more
preferably, from 35 to 85% by weight of the total monomers employed.
Also, the amount of the acrylic monomer employed may range preferably
from 5 to 60%, more preferably from 10 to 50% by weight; and the
amount of the cyanide compound may range preferably from 5 to 50%,
and, more preferably, from 10 to 50% by weight of the total monomers.
If the amount of the aromatic vinyl monomer is less than 20% by
weight, the pulverization of the toner prepared from the resin becomes
difficult. Further, if the amount of either the acrylic monomer or
the cyanide compound is less than 5% by weight, it will make the

fixability of the toner poor.

In the polymerization step, a water soluble initiator

17
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may be used as a polymerization initiator. Suitable initiators may
include: persulfates such as potassium persulfate and ammonium
persulfate; hydrogen peroxide; redox system; and others conventionally
used in emulsion polymerization. Such an initiator may preferably‘
be used in an amount of 0.05 to 3 parts, more preferably 0.1 to 2
parts, per 100 parts by weight of the total monomers used in the non-
crosslinking step.

An anionic or nonionic surfactant may be used as an
emulsifier in this non-crosslinking polymerization step. Represen-
tative examples of such surfactants may include: alkyl aryl sulfonates
such as sodium dodecyl benzene sulfonate and potassium dodecyl benzene
sulfonate; alkyl sulfonates such as sodium dodecyl sulfonate and
potassium dodecyl sulfonate; sulfates such as sodium dodecyl sulfate,
sodium octyl sulfate and sodium octadecyl sulfate; salts of rosin
acid such as potassium rosinate and sodium rosinate; and fatty acid
salts such as potassium oleate and potassium stearate. Generally,
it may be preferably used in an amount of 0.1 to 5 parts per 100
parts by weight of the total monomers used.

In addition, mercaptans such as t-dodecyl mercaptan and
n-dodecyl mercaptan; terpenes such as dipentene and t-terpene; and
halogenated hydrocarbons such as chloroform and carbon tetrachloride
may be used as a chain transfer agent. It may be suitably used in
an amount of 0.05 to 6 parts per 100 parts by weight of the total
monomers used.

The non-crosslinking emulsion polymerization may be carried
out at a temperature ranging from 40°C to 95°C, preferably 60°C to

85°C, for a period of 2 to 15 hours.
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Subsequently, in the second polymerizatidn step(cross-
linking step), in addition to the monomers used in the first step
(non-crosslinking step), an unsaturated carboxylic acid or unsaturated
monomer containing an epoxy group should be further used.

Representative examples of the unsaturated carboxylic acid
may include acrylic acid, methacrylic aicd, itaconic acid, maleic
acid, citraconic acid and fumaric acid. The suitable amount of the
unsaturated carboxylic acid may range from 0.05 to 15% by weight of
the total monomers used in this step. If the amount is less than
0.05%, then the non-offset property of the toner prepared therefrom
becomes poor; and if the amount is greater than 15%, the fixability
of the toner becomes inferior.

Examples of the unsaturated monomer containing an epoxy
group may include glycidyl acrylate, glycidyl methacrylate, 4,5-
epoxypentyl acrylate, 4,5-epoxypentyl methacrylate, ally glycidyl
ether and butadiene monoepoxide. The suitable amount of the epoxy
group-containing unsaturated monomer may range from 0.005 to 5% by
weight, preferably 0.01 to 3%, of the total monomers used. If the
amount of the epoxy group-containing unsaturated monomer is less
than 0.05%, the effectiveness of the inter-particle crosslinking is
low; and if it is greater than 5%, the melt viscosity of the poly-
merized material is high, and, therefore, the fixability of the toner
becomes inferior.

The cross-linking step may be carried out, in the presence
of a cross-linking agent, using 20 to 85%, preferably 35 to 75%, by
weight of the aromatic vinyl monomer, § to 60%, preferably 10 to 50%,

by weight of the acrylic monomer and 5 to 50%, preferably 10 to 40%,

L
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by weight of the cyanide compound.

Examples of the cross-linking agent may include: vinyl
compounds such as divinylbenzene; vinyl aromatic compounds such as
divinyltoluene and divinylxylene; allyl compounds such as N,N-

5 diallylmelamine; allyl vinyl compounds such as allyl acrylate;
vinylidene compounds such as ethylene glycol dimefhacrylate; and
allyl vinylidene compounds such as allyl methacrylate. It may be
suitably used in an amount of 0.001 to 4 parts, preferably 0.01 to
3 parts, per 100 parts by weight of the total monomers employed. If

10 the amount used is less than 0,001 part, the non-offset property of
the toner becomes poor; and if the amount is greater than 4 parts,
the fixability of the toner becomes inferior.

The polymerization initiator and the emulsifier employed
in the non-crosslinking step may also be used in the cross-linking

15 step. The suitable amount of the initiator in this latter step may
range from 0.05 to 3 parts; and the suitable- amount of the emulsifier
may range from 0 to 4 parts, per 100 parts by weight of the total
monomers used.

The latex prepared by the above two polymerization steps

20 is then subjected to a coagulation step. In the coagulation step,
after a mixture of water and a coagulant in a reactor is stirred
until the temperature reaches 60 to 80°C the latex and an amine are
then introduced thereto. The coagulant may be, for example, calcium
chloride or magnesium sulfide; and employed in an amount of 2 to 4

25 parts per 100 parts by weight of the solid resin.

The amine employed in the coagulation step generally is

a water soluble amine; and serves to form the inter-particle cross-
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linking between the latex particles of the resin, by reacting it with
an acid or an epoxy group present in the latex particles. The water
soluble amine may be, for example, ethylene diamine, diethylene
triamine, triethylene tetramine, tetraethylene pentamine and
isophorone diamine. The suitable amount of the water soluble amine
may range from 0.01 to 5 parts, preferably from 0.05 to 3 parts, per
100 parts by weight of the solid resin. If the amount of the amine
is less than 0.01 part, the inter-particle crosslinking reaction may
not occur sufficiently and the toner prepared from the resin may have
a poor non-offset property. Even though the amount of the amine is
increased to a level greater than 3 parts, the inter-particle cross-
linking reaction may not increase significantly.

The gel content of the resin represents the content of
the cross-linked portion in the resin, which may be determined as
follows: An appropriate amount of the resin is swelled with an
organic solvent such as acetone or toluene; and centrifuged to
separate the gel. The gel so separated is dried and weighed. The
gel content is calculated by dividing the weight of the dried gel by

the weight of the resin, as represented by the following formula:

The weight of the dried gel
x 100

The gel content(%) =
The weight of the resin

The suitable gel content of the resin of the present
invention may range from 15 to 90% and may be controlled by adjusting
the weight ratio of the resin employed in the crosslinking step to

the resin employved in the non-crosslinking step. If the gel content

o
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is less than 15%, the toner finally prepared therefrom will not have
a sufficient non-offset property; and if the gel content is greater
than 90%, the toner may have an inferior fixability.

Further, the linear polymer prepared in accordance with the
present invention may preferably have a number average molecular
weight of 5,000 to 40,000, more preferably, 7,000 to 30,000; and a
weight average molecular weight of 10,000 to 200,000, more preferably
20,000 to 150,000.

A toner may be prepared from the resin of the present inven-
tion by using a method known in the art. For example, in a Henschel
mixer, 100 parts by weight of the resin of the present invention, 5
parts by weight of carbon black(Regal 300R, a product of Cabot corp.)
y 3 parts by weight of Zappon Fast Black B(a product of BASF) as a
charge controlling agent and 2 parts by weight of polypropylene wax
are mixed. The resulting dry powder is extruded using a twin-screw
extruder; and the extrudate is cooled and finely pulverized by a jet
mill to form a toner having an average particle diameter of 12
microns. A latent electrostatic image is formed by an electrophoto-
graphic copying process using GCM-8610 made by Gold Star Co., Ltd,
Korea.

The properties of a toner may be evaluated by the fixability
to a plain paper, the non-offset property and the quality of the
image reproduced using the toner. The toner’s fixability may be
determined by attaching a stick tape to a part of the copied paper
and then removing it therefrom. The degree of damage in the copied
part of the paper is observed visually. The non-offset property of

the toner may be determined by copying a blank paper after copying
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fifty thousand times and observing the formation of black spots on
the copied paper due to the toner adhesion.
The following Examples illustrate the present invention
more specifically, without limiting the scope of the invention. All

units, percentage, parts, etc, as used in the Examples are by weight,

unless otherwise specified.

Example 1

A 1-0 flask was charged with 200g of water, 3g of sodium
dodecyl sulfate, 0.4g of potassium persulfate and 3g of t-dodecyl
mercaptan, and 100g of a monomeric mixture consisting of 80% of
styrene, 15% of methyl methacrylate and 5% of acrylonitrile for non-
crosslinking polymerization. The reaction mixture was polymerized
at the temperature of 60°C for 12 hours with stirring.

Into the latex so obtained were introduced 42.86g of a
monomeric mixture consisting of 78% of styrene, 10% of methyl
methacrylate, 5% of acrylonitrile and 7% of acrylic acid, 0.6g of
ethylene glycol dimethacrylate, 90g of water and 0.15g of potassium
persulfate at the temperature of 60°C for 10 hours continuously.

300g of the partially cross-linked latex so prepared was
mixed with 3g of tetraethylene pentamine. The resultant mixture was
introduced into an aqueous calcium chloride solution at 60°C for
coagulation; and, the resulting solution was aged at 70°C for 30
minutes. The amount of calcium chloride employed was 3g and the
resin so coagulated was filtered and dried to obtain the resin in the

form of powder. The gel content of the final resin was 30%.

“
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Example 2

The procedures described in Example 1 were repeated except
that: the monomer mixture in the non-crosslinking step consisted of
50% of styrene, 30% of butyl methacrylate and 20% of methacrylo-
nitrile; the monomer mixture in the cross-linking step consisted
of 48% of stryene, 30% of butyl methacrylate, 18% of methacrylonitrile
and 4% of methacrylic acid; 0.2 part of divinylbenzene per 100 parts
of the latex was used as a cross-linking agent; and as a water
soluble amine, ethylene diamine was used in an amount of 0.6 part
per 100 parts of the total solid resin. The weight ratio of the
monomers used in the cross-linking step to the monomers used in the
non-crosslinking step was 60:40, The gel content of the resulting

resin was 60%.

Example 3

The procedures described in Example 1 were repeated except
that: the monomer mixture in the non-crosslinking step consisted of
25% of styrene, 20% of butyl acrylate, 15% of methyl methacrylate
and 40% of methacrylonitrile; the monomer mixture in the cross-
linking step consisted of 25% of styrene, 20% of butyl methacrylate,
15% of methyl methacrylate, 30% of methacrylonitrile and 10% of
itaconic acid; 3 parts of butylene glycol dimethacrylate, per 100
parts of the total monomers employed in the cross-linking step was
used as a cross-linking agent; and as a water soluble amine,

diethylene triamine was used in an amount of 4 parts per 100 parts
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of the resulting solid resin. The weight ratio of the monomers used
in the cross-linking step to the monomers used in the non-cross-

linking step was 40:60. The gel content of the resulting resin was

40%.

Example 4

The procedures described in Example 1 were repeated except
that: the monomer mixture in the non-crosslinking step consisted of
30% of styrene, 50% of 2-ethylhexyl acrylate and 20% of acrylo-
nitrile; the monomer mixture in the cross-linking step consisted
of 30% of styrene, 49.5% of 2-ethylhexyl acrylate, 20% of acrylo-
nitrile and 0.5% of maleic acid; 0.01 part of divinylbenzene per 100
parts of the total monomers employed in the cross-linking step was
used as a cross-linking agent; and as a water soluble amine, ;so—
phorone diamine was used in an amount of 0.5 part per 100 parts of
the resulting latex resin. The weight ratio of monomers used in the
cross-linking step to monomers used in the non-crosslinking step was

75:25. The gel content of the resulting resin was 75%.

Example 5

The procedures described in Example 1 were repeated except
that: the monomer mixture in the non-crosslinking step consisted of
45% of methyl styrene, 40% of ethyl acrylate, 5% of methyl acrylate
and 10% of acrylonitrile; the monomer mixture in the cross-linking

step consisted of 45% of methyl stryene, 39% of ethyl acrylate, 5% of

PCT/KR92/00033
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methyl acrylate, 10% of acrylonitrile and 1% of methacrylic acid; 0.8
part of ethylene glycol dimethacrylate per 100 parts of the fotal
monomers employed in the cross-linking step was used as a crosslink-
ing agent; and as a water soluble amine, triethylene tetramine was
used in an amount of 0.8 part per 100 parts of the resulting solid
resin. The weight ratio of monomers used in the crosslinking step
to monomers used in the non-crosslinking step was 28:72, The gel

content of the resulting resin was 28%.

Example 6

A 1-0 flask was charged with 200g of water, 2g of potassium
oleate and 0.4g of potassium persulfate; and, the resultant mixture
was stirred. A monomer mixture consisting of 50g of styrene, 19g of
butyl acrylate, 25g of methyl methacrylate, 0.1g of divinylbenzene as
a cross-linking agent and 1g of glycidyl methacrylate were added
thereto and then reacted at the temperature of 60°C for 10 hours
with stirring.

Subsequently, to a 1-£ flask was charged with 300g of the
cross-linked latex obtained above, 200g of water and 0.5g of potassium
persulfate and the resultant mixture was stirred. A monomer mixture
consisting of 50g of styrene, 20g of butyl acrylate, 25g of methyl
methacrylate and 3g of carbon tetrachloride was added thereto and
then reacted at the temperature of 60°C for 5 hours.

300g of the partially cross-linked latex(non-crosslinked
resin: cross-linked resin=50:50) so prepared was mixed with 0.36g

of ethylene diamine. The resultant mixture was introduced into an
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aqueous calcium chloride solution at 40°C for coagulation; and, the
resulting solution was aged at 60°C for 30 minutes. The amount of
calcium chloride employed was 3g. The resin so coagulated was

filtered and dried to obtain the resin in the form of powder.

Example 7

The procedures described in Example 6 were repeated except

that the cross-linking step and the non-crosslinking step were

changed with each other.

Comparative Example 1

The procedures described in Example 1 were repeated except

that the water soluble amine was not used during the coagulation

process.

Comparative Example 2

The procedures described in Example 1 were repeated except
that the composition of the monomer mixture in the cross-linking step

was the same as that in the non-crosslinking step, i.e., without

acrylic acid.

Comparative Example 3

The procedures described in Example 1 were repeated except

¢

s

»
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that ethylene glycol dimethacrylate as a cross-linking agent was not

used.

Comparative Example 4

5
The procedures described in Example 6 were repeated except
that ethylene diamine was not added during the coagulation process.
Comparative Example 5
10
The procedures described in Example 6 were repeated except
that glycidyl methacrylate was not added during the cross-linking
step.

15 The physical properties and performances of the toners
prepared from the resins obtained in the Examples 1 to 7 and
Comparative Examples 1 to 5 were evaluated and the results are shown
in Table 1.

20

25
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While the invention has been described in connection with

the specific embodiments contained herein, it should be recognized
that various modifications and changes which may be apparent to those

skilled in the art to which the invention pertains may be made and

5 also fall within the scope of the invention as defined by the claims

that follow.
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What is claimed is:

1. A process for preparing a binder resin which comprises:
(1) preparing a partially cross-linked polymer by way of conducting:
a non~-crosslinking polymerization of an aromatic vinyl monomer,
an acrylic monomer and a cyanide compound; and a cross-linking
polymerization of an aromatic vinyl monomer, an acrylic monomer,
a cyanide compound and an unsaturated carboxylic acid or an
unsaturated monomer containing an epoxy group; and, thereafter,
(2) coagulating the polymer latex obtained in step(1l) in the presence

of a water soluble amine.

2. The process of claim 1 wherein the unsaturated
carboxylic acid is selected from the group consisting of acrylic acid,
methacrylic acid, itaconic acid, citraconic acid, fumaric acid and

maleic acid.

3. The process of claim 1 wherein the unsaturated
carboxylic acid is employed in an amount of 0.05 to 15% by weight of

the total monomers used in the cross-linking polymerization of step(l).

4. The process of claim 1 wherein the unsaturated monomer
containing an epoxy group is selectred from the group consisting of
glycidyl acrylate, glycidyl methacrylate, 4,5-epoxypentyl glycidyl
acrylate, 4,b-epoxypentyl glycidyl methacrylate, allyl glycidyl ether

and butadiene monoepoxide.
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5. The process of claim 1 wherein the unsaturated monomer
containing an epoxy group is employed in an amount of 0.005 to 5% by

weight of the total monomers used in the cross-linking polymerization

of step(1).

Al

6. The process of claim 1 wherein the water soluble amine
is selected from the group consisting of ethylene diamine, diethylene

triamine, triethylene tetraamine, tetraethylene pentaamine and

isophorone diamine.

7. The process of claim 1 wherein the water soluble amine
is employed in an amount of 0.01 to 5 parts by weight per 100 parts

by weight of the resin of step(1).

8. The process of claim 1 wherein the gel content of the

binder resin ranges from 15% to 90% by weight.

9. The process of claim 1 wherein a cross-linking agent in
an amount of 0.001 to 4 parts per 100 parts by weight of the total
monomers used in the cross-linking polymerization step is employed

during the cross-linking polymerization of step(1l).

A



»

INTERNATIONAL SEARCH REPORT International application No.

PCT/KR 92/00033

A. CLASSIFICATION OF SUBJECT MATTER

Int.Cl.5: G 03 G 9/087; C 08 L 25/14, 33/02; C 08 K 5/17
According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Int.Cl.S: GO3G; CO8F; C086G; C

Minimum documentation searched (classification system followed by classification symbols)

08 J; C 08 K; C 08 L

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

WPI, WPIL

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE REL EVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

(04.12.84), see claims; column6, lines 47-59.

A EP, Al, 0 412 712 (SEKISUI KAGAKU KOGYO X K) 1-5
13 February 1991 (13.02.91), see claims 1,15.

A Patent Abstracts of Japan, unexamined applications, 1-5
P-Field, Volume 12, no. 46, issued 1988, February 12,
The Patent Office Japanese Government, page 151 P 665,
see Kokai-no. 62-194260 (MITSUI TOATSU CHEM INC).

A DE, Al, 3 806 595 (KONICA CORP.) 15 September 1988 1-5
(15.09.88), see claims 1-4; page 9, lines 1-31; page 11,
line 63.

A US, A, 4 486 524 (FUJISAKI et al.) 04 December 1984 . 1-5

D Further documents are listed in the continuation of Box C.

See patent family annex.

. Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E" earlier document but published on or after the international filing date

“L" document which may throw doubts on priority clains) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“O" document referring to an oral disclosure, use, exhibition or other
means

“P"  document published prior to the intcrnational filing date but later than
the priority date claimed

“T" laterdocument published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the inveation

“X" document of particular relevance; the claimed inveation cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more othersuch documents, such combination
being obvious to a person skilled in the art

“&" document member of the same patent family

Date of the actual completion of the international search

29 September 1992 (29.09.92)

Date of mailing of the international search report

06 October 1992 (06.10.92)

Name and mailing address of the ISA/ AT
AUSTRIAN PATENT OFFICE
Kohlmarkt 8-10

. A-1014 Vienna
Facsimile No. 0222753424/535

Authorized officer

Schédfer e.h.
Telephone No. 0222/53424/215

Form PCT/ISA/210 (second sheet) (July 1992)




INTERNATIONAL SEARCH REPORT
Information on patent family members

[nternational application Na.

PCT/KR 92/00033

In Recherchenbericht Datum der Mitglied(er) der Datum der .
angefihrtes Patentdokument Verdffentlichung Patentfamilie Verdffentlichung
Patent document cited Publication Patent family Publication
in search report date menber (s) date
Document de brevet cité Date de Menbre(s) de la Date de
dans le rapport de recherche publication fanille de brevets publication
EF Al 412712 13-02-91 CA AA 2022283 Q1-02-91
JP A2 3197969 29-38-91
JP A2 3118582 21-05-71
JF A2 0636463 19-GZ7~91
JP A2 3063662 19-03-91
JFE AZ 3063661 19-03-91
DE Al 3806593 15-09-8 JP A2 63217361 079-09-88
us A 4882238 21-11-89
JP AZ 63217338 07-09-88
JF AZ 43216063 1g8-09-88
us A 44846524 N4-12-84 DE Al 25156635 T0-10-75
DE B2 2515665 14-42-80
FR A1 2267576 07-11-73
FR Bl 2267376 QL-09~-78
GB A 1495428 21-12-77
JFP A2 S01346352 24-10-75
JP B4 55006895 20-02-80
us A 43846147 I1-05-8% j

»

e



	Abstract
	Bibliographic
	Description
	Claims
	Search_Report

