
PRODUCTION PROCESS OF COLORED FINE PARTICULATE                 COMPOSITION
AND COLORED FINE PARTICULATE                   COMPOSITION PRODUCED BY THE
PROCESS    5                   BACKGROUND OF THE INVENTION         a) Field
of the Invention               This invention relates to a process for
producing         a colored image-recording composition for elec-
trophotography, electronic printing, electrostatic  10     recording or the
like or a colored composition for         fluidized bed coating,
electrostatic powder coating,         powder coating or
fine-powdery-resin-type coating, and         also to a colored fine
particulate composition obtained         by the process.  15     b)
Description of the Related Art               To obtain a colored
image-recording composition,         especially a colored image-recording
composition         capable of producing a picture having uniform tone and
color density, it has been the conventional practice to  20     first
produce a natural resin (feedstock resin) through         a polymerization
process and, subsequent to cooling of         the resin into flakes, to
subject the resulting resin         to processing such as coarse grinding,
fine grinding, 



sacking, storage and shipping. Further, upon produc-  25     tion of a
toner for electrophotography or the like,
- 2 -           materials required for the production - such as the
thus-stored fine powder of the natural resin for the         toner and a
coloring matter and, if necessary, a charge         control agent - are
weighed based on a predetermined  5     formula.  Subsequent to their
mixing in a mixer such as         a tumbling mixer or Henschel mixer, the
resultant mix-         ture is fed to a resin kneader such as a twin-roll
mill, triple-roll mill or kneader, where the mixture is         heated to a
temperature at least equal to a melting  10     temperature of the resin,
for example, to 130 to 180[err]C         to melt the resin so that the
coloring matter and, if         any, the charge control agent are kneaded
and dispersed         in the resin. This conventional process requires such
irksome and time-consuming processing, and consumes  15     enormous heat
energy is enormous.                           SUMMARY OF THE INVENTION
The present inventors have proceeded with an ex-         tensive
investigation to develop a production process  



20     for the economical and rational mass production of a         colored
fine particulate composition of excellent qual-         ity while
overcoming the above-described problems about         the production of
conventional colored fine particulate         compositions, for example,
colored image-recording com-  25     positions, an economical problem of
distribution of the                                            - 3 -
natural resin upon its production, sacking, storage and         shipping,
and problems such as the irksomeness of the         production steps of the
colored fine particulate com-         position and the substantial
consumption of energy due  5     to overlapping in the steps.  As a result,
it has been         found that a colored fine particulate composition,
which is excellent in the dispersion of a coloring mat-         ter and the
like and can produce a picture having         uniform tone and color
density, can be economically  10     furnished by simultaneously conducting
the production         of a resin and the production of the colored fine
par-         ticulate resin composition. Based on this finding, the
present inventors proceeded with a further investiga-         tion, leading
to the completion of the present inven-  15     tion.               In one
aspect of the present invention, there is  



thus provided a process for producing a colored fine         particulate
composition by dissolving or dispersing a         coloring matter or a
coloring matter and charge control  20     agent in a
condensation-polymerized resin component and         forming the resultant
resin composition into fine par-         ticles, wherein the coloring
matter or the coloring         matter and charge control agent are added to
a raw         material component for the production of the resin com-  25
ponent, or to the resin component in a period from in-
- 4 -           itiation to completion of polymerization of the resin
component or while the resin component is in a molten         state
subsequent to the completion of the polymeriza-         tion, whereby the
coloring matter or the coloring mat-  5     ter and charge control agent
are dissolved or dispersed         in the resulting resin component; a
colored composition         obtained subsequent to the dissolution or the
disper-         sion is cooled; and the colored composition so cooled
is then formed into fine particles. In another aspect  10     of the
present invention, there is also provided a         colored fine
particulate composition obtained by the         process.               To
use the above-described colored fine particu- 



late composition as a dry or wet image-recording,  15     colored
composition, the colored fine particulate com-         position is
classified as needed, and known additives         such as a fluidizing
agent, a ferromagnetic carrier         material and a liquid dispersion
medium are mixed.               According to the present invention as
described  20     above, it is possible to provide an image-recording,
colored composition useful for electrophotography,         electronic
printing or electrostatic recording and also         a colored fine
particulate composition useful as a         fluidized bed coating
formulation, electrostatic powder  25     coating formulation, power
coating formulation or fine-                                           - 5
-           powdery-resin-type coating formulation.               Further,
the rationalized production steps of ex-         cellent economy that the
production of the resin and         the production of the colored fine
particulate composi-  5     tion, especially the image-recording, colored
composi-         tion are conducted at the same time have made it pos-
sible to overcome the conventional drawbacks such as         the
irksomeness and the substantial consumption of heat         energy in the
production and distribution of the natu-  10     ral resin and the
production steps of the image- 



recording, colored composition and further to achieve         the
economical and rational mass-production of a         colored fine
particulate composition which is excellent         in quality, especially
is superb in the dispersion of  15     the coloring matter and can produce
a picture having         uniform tone and color density.
According to the process of the present invention         as applied for
the production of an image-recording,         colored composition, a
coloring matter, such as a pig-  20     ment, and a charge control agent,
which have been fine-         ly dispersed in advance, are added and mixed
con-         currently with the polymerization reaction of a resin
component as a binder, whereby the image-recording,         colored
composition is obtained with excellent disper-  25     sion of the coloring
matter in a form free of coarse
- 6 -           particles of the coloring matter. Therefore, a picture
formed with the colored composition is excellent in         vividness and
transparency. The image-recording,         colored composition according to
the present invention   5     is hence suited for copying an image not only
on a         paper sheet but also on an overhead projector film.  



On top of the quality, the process according to         the present
invention has also been found to bring         about significant merits
from the standpoints of pro-  10     duction steps and economy.  Taking the
resin component         as an example, all the conventional steps
subsequent to         the polymerization reaction, that is, cooling, coarse
grinding, fine grinding, sacking, storage, shipping and         the like
are no longer needed. Upon production of the  15     image-recording,
colored composition as a developer,         the premixing step of powders -
such as the resin com-         ponent, the coloring matter and the charge
control         agent - and its subsequent melting and kneading steps
are no longer needed. The production process is sub-  20     stantially
simplified, thereby saving heat energy and         also making a
substantial economical contribution to         the reduction of the
production cost.                    DETAILED DESCRIPTION OF THE INVENTION
25                    AND PREFERRED EMBODIMENTS
- 7 -                 The present invention will hereinafter be de-
scribed in further detail on the basis of preferred em-         bodiments. 



In the process according to the present inven-  5     tion, it is necessary
to dissolve or finely disperse         the coloring matter and, if any, the
charge control         agent (hereinafter called "the coloring matter and
the         like") in the resin upon production of the colored fine
particulate composition. By conducting this dissolu-  10     tion or
dispersion step during the condensation         polymerization step of the
resin, the production steps         of the colored fine particulate
composition are         rationalized. A description will hereinafter be
made         about specific examples of a method for conducting this  15
dissolution or dispersion step during the condensation
polymerization step of the resin.                (1) The coloring matter
and the like are dis-         solved or finely dispersed beforehand in the
raw         material for the condensation-polymerized resin, and  20
the condensation polymerization reaction is allowed to         proceed in
the presence of the coloring matter and the         like.
(2) The coloring matter and the like are added         and mixed in the
course of the polymerization reaction  25     of the
condensation-polymerized resin, for example, the
- 8 -  



coloring matter and the like are dissolved or finely         dispersed in
the resin while resin is still in the         stage of an oligomer, and the
polymerization reaction         is allowed to proceed further until
completion.  5            (3) After the polymerization reaction of the
condensation-polymerized resin is completed, the color-         ing matter
and the like are added to and mixed in the         molten resin in a
polymerization reactor, whereby the         coloring matter and the like
are dissolved or finely  10     dispersed in the resin.               (4)
The polymerization reaction is brought to         completion, and the
condensation-polymerized resin in a         molten form is fed, for
example, to an extruder fitted         with an automatic metering device.
While automatically  15     metering the coloring matter and the like
through the         automatic metering device, the coloring matter and the
like are charged and added by a side feeder of the ex-         truder. The
coloring matter and the like are then         kneaded with the resin
component in a molten form and  20     are caused to spread in the resin
component, so that         the coloring matter and the like are dissolved
or fine-         ly divided.               All the above-exemplified
methods are very         preferred.  25           Examples of the extruder
useful in the above       



- 9 -           method (4) can include screw-type extruders such as a
single-screw extruder, a co-rotating or counter-         rotating
twin-screw extruder and a multi-screw ex-         truder; rotor-type
extruders such as a twin-screw  5     kneader; and a single-screw or
multi-screw, continuous         kneader. In these extruders, various
segments such as         screws, kneading discs and rotors can be combined
as         desired, and their cylinder lengths and shapes can be
varied. It is also possible to use two or more of  10     these extruders
in combination.  Moreover, each ex-         truder may be provided with a
vent hole as needed, and         may also be evacuated through a vacuum
vent in some in-         stances.               The coloring matter and the
like, which are added  15     in the above-described process, can be used
as a high-         concentration composition by finely dispersion them be-
forehand at high concentrations in a portion of the raw         material of
the resin component, a portion of an         oligomer of the resin
component and/or a portion of the  20     resin component.  This is
preferable for dissolving and         finely dispersing the coloring matter
and the like in         the resin component by kneading them with the resin
component in a molten form and allowing them to spread         in the resin
component.  25           In the above-described process, the formation of 



- 10 -           the condensation-polymerized resin, which contains the
coloring matter and the like added and dispersed there-         in, into
fine particles can be conducted by choosing a         conventionally-known
suitable fine grinding method in  5     accordance with the application
purpose of the colored         fine particulate composition.
When the colored fine particulate composition is         used as a dry
developer or the like, its fine grinding         is conducted by a dry jet
mill in many instances. The  10     particle size of the dry developer may
be from about 3         to 20 pm, preferably from about 5 to 10 [err]m in
terms of         average particle size. In the case of a wet developer,
namely, when the composition is finely ground in a         water system and
is then dried into a wet developer, on  15     the other hand, the find
grinding is conducted by a wet         disperser with a tumbling medium
contained therein.         The particle size of the wet developer may be
from         about 0.5 to 10 pm, preferably from about 1 to 5 [err]m in
terms of average particle size. When the composition  20     is finely
ground in a wet disperser of the water system         with a tumbling
medium contained therein and is then  



dried into a dry developer, the particle size of the         finely ground
product may also range from 3 to 20 [err]m,         preferably from about 5
to 10 [err]m in terms of average  25     particle size.
As the resin component for use in the present in-         vention, resins
composed primarily of polyester resins         are preferred. Among these,
a resin component composed         primarily of a polyester resin, which is
formed from an  5     aromatic diol component or alicyclic diol component
and         a dicarboxylic acid component as principal raw
materials, is especially preferred for its high glass         transition
temperature and its rather low melting point         and melt viscosity.
10           The high glass transition temperature of the         resin
exhibits superb resistance to the blocking prob-         lem that the
colored fine particulate composition (for         example, toner) is caused
to cohere into a mass during         its storage or use in a use
environment of high  15     temperature, for example, during the summer
season, in         a hot area or at a hot office or workshop. The rela-
tively low melting point and melt viscosity of the         resin are
contradictory in properties with the high 



glass transition temperature, but lead to excellent  20     properties such
as fixing and color vividness when a         picture is formed on a base
material such as a paper         sheet or a film. Owing to these
properties, the resin         component is brought into a molten state of
low vis-         cosity in a condensation polymerization reactor or ex-  25
truder, so that the added coloring material and the
- 12 -           like can be evenly dissolved or finely dispersed in the
resin component in the molten form.               A diol component as a
primary raw material for         the polyester resin useful in the present
invention is  5     at least one compound selected from the group consist-
ing of alkylene oxide adducts of bisphenol A, bisphenol         F,
bisphenol AF and bisphenol S, in which alkylene         chains are C2-C4
alkylene chains, hydrogenation produc-         ts of said alkylene oxide
adducts of said bisphenols,  10     bis(hydroxymethyl)naphthalene,
bis(hydroxymethyl)-         durene, p-xylylene glycol,
bis(hydroxyethoxy)benzene,         bis(a-hydroxyisopropyl)benzene, and
bis(hydroxymethyl)-         cyclohexane. In addition, one or more known
diol com-         ponents such as ethylene glycol, diethylene glycol,  



15     propylene glycol and/or dipropylene glycol may also be         used
in combination.               A dicarboxylic acid component as another
primary         raw material for the polyester resin is at least one
compound selected from aromatic, alicyclic and  20     aliphatic
dicarboxylic acids such as terephthalic acid,         isophthalic acid,
4,4'-biphenyldicarboxylic acid,         naphthalene-2,6-dicarboxylic acid,
1,4-cyclohexane-         dicarboxylic acid, 1,2-cyclohexanedicarboxylic
acid,         1,2-cyclohexenedicarboxylic acid, methylnadic acid,  25
fumaric acid and maleic acid, and lower alkyl esters,
- 13 -           acid halogenides and acid anhydrides thereof.
Among the above-exemplified dicarboxylic acids,         those particularly
preferred as raw materials for         polyester resins useful in the
present invention are  5     aromatic or alicyclic dicarboxylic acids
having car-         boxyl groups at symmetrical positions such as 1- and 4-
positions and low m.w. aliphatic dicarboxylic acids         having 2 to 3
carbon atoms, which can bring about         properties such as high glass
transition temperatures  10     and sharp melt property owing to their high
crystal-         linity. 



The production of a polyester resin from such         aromatic diol
component and dicarboxylic acid component         as principal raw
materials can be conducted following a  15     conventional production
process of a polyester resin.               For example, the aromatic diol
component and the         dicarboxylic acid component are charged in a
condensa-         tion polymerization reactor which is equipped with raw
material inlets, a stirrer, a thermometer, a nitrogen  20     gas inlet
tube, and a water measuring trap having a         condenser connected to a
pressure-reducing apparatus.         Under heating and stirring, these
components are sub-         jected at 100[err]C to 250[err]C for about 5 to
7 hours to a         dehydrating condensation reaction while removing
water.  25     If necessary, the condensation polymerization reaction
- 14 -           is continued for 1 to 3 hours under reduced pressure to
bring the reaction to completion, whereby a polyester         resin usable
in the present invention is obtained. Al-         though
conventionally-known condensation catalysts can  5     be used, zinc
acetate, antimony trioxide, tetrabutyl         titanate and the like are
preferred.               Properties preferred for the resin component used



in the production process of this invention for the         colored fine
particulate composition include a glass  10     transition temperature of
about 50[err]C or higher, notably         of from 50 to 65[err]C, a
softening point of from about 100         to 150[err]C, preferably from 100
to 130[err]C, sharp melt         property, and a solid state at room
temperature. Its         average molecular weight may range from about
1,000 to  15     50,000, preferably from about 5,000 to 10,000.  The
resin component therefore features a significantly         lower melt
viscosity compared with general thermo-         plastic resins.
The coloring matter employed in the present in-  20     vention can be
selected from conventionally-used         chromatic or black oil-soluble
dyes, dispersion dyes,         organic pigments, carbon black pigments,
inorganic pig-         ments, finely-divided ferromagnetic materials, and
white organic pigments and inorganic pigments.  25           As a pigment
for use in the present invention, a
- 15 -           conventionally-known chromatic, black or white pigment
can be used. Illustrative are azo pigments, poly-         condensation azo
pigments, azomethineazo pigments,         azomethine pigments,
anthraquinone pigments, phthalo- 



5     cyanine pigments, perione/perylene pigments, indigo/
thioindigo pigments, dioxazine pigments, quinacridone         pigments,
isoindolinone pigments and aniline black pig-         ments; ion oxide
pigments, finely-divided ferromagnetic         materials, spinel-type
pigments, carbon black pigments,  10     and titanium oxide pigments.
Particularly preferred pigments can be cyan pig-         ments such as C.I.
Pigment Blue 15:3, C.I. Pigment Blue         16, and
phthalimidomethyl-substituted copper phthalo-         cyanine blue; magenta
pigments such as C.I. Pigment Red  15     122 and [err]-type unsubstituted
quinacridone, and solid         solutions thereof; yellow pigments such as
C.I. Pigment         Yellow 93, 94, 128, 166, 167, 138, 185, and dis-
anthraquinonyl-monophenylamino-s-triazine; black pig-         ments such as
C.I. Pigment Black 7, 6, and the  20     azomethineazo-base black pigments
disclosed in JP kokai         4-27547. These pigments can be used either
singly or         in combination.               Further, the term
"ferromagnetic material" as         used herein means a
conventionally-known ferromagnetic  25     materials selected from
chromatic or black magnetic                                            - 16
-    



iron oxide, magnetic metals, magnetic chromium oxide or         the like.
As the charge control agent, one or more of         conventionally-employed
charge control agents are also  5     usable in the present invention.
Illustrative negative         charge control agents can include metal
complex salts         such as the chromium, aluminum and zinc complex salts
of salicylic acid and its derivatives, and azo complex         salt dyes,
while illustrative positive charge control  10     agents can include
nigrosine, tertiary amino compounds,         and quaternary amino
compounds.               Although the contents of the coloring matter and
charge control agent in the colored fine particulate         composition
differ depending on the kind of the colored  15     fine particulate
composition, they can be similar to         those in colored fine
particulate compositions known to         date. When the colored fine
particulate composition         according to the present invention is used
as a dry de-         veloper for electrophotography or the like, the
content  20     of the coloring matter may range from about 1 wt.% to
20 wt.%, preferably from 2 wt.% to 8 wt.% or so, and         the content of
the charge control agent may range from         about 1 wt.% to 10 wt.%,
preferably from about 2 wt.%         to 6 wt.%. When the colored fine
particulate composi-  25     tion according to the present invention is
used as a         



- 17 -           wet developer for electrostatic recording or the like,
the content of the coloring matter may range from about         1 wt.% to
20 wt.%, preferably from 3 wt.% to 10 wt.% in         the case of a
concentrated stock solution and, in gen-  5     eral, the colored fine
particulate composition is used         by diluting it 10-fold to 30-fold
by volume in a         diluent.               As has been described above,
it is a very         preferable method to use the coloring matter and the
10     like in the form of a high-concentration composition in
which the coloring matter and the like have been dis-         solved or
finely divided beforehand at high concentra-         tions in the resin
component, such as the polyester         resin, or a resin highly
compatible with the resin com-  15     ponent.  Such a high-concentration
composition contains         the coloring matter and the like at the high
concentra-         tions and, when it is thoroughly kneaded beforehand to
disperse the coloring matter and the like or it is sub-         jected to
color matching in advance, it facilitates  20     subsequent steps.  The
high-concentration composition         can be in any form, for example, in
a solid form such         as coarse particles, coarse powder, fine powder,
a         sheet or a small mass or in a paste or liquid form.         The
content of the coloring matter and the like in the  25
high-concentration composition may range from about 10  



- 18 -           wt.% to 70 wt.%, preferably from 20 wt.% to 60 wt.% or
so.               Examples of a preparation method of the above-
described high-concentration composition of the color-   5     ing matter
and the like can include a dry elevated-         temperature kneading
dispersion method and a wet dis-         persion method making use of a
tumbling medium such as         ceramic beads, glass beads or steel balls.
As a method         for dispersing the coloring matter and the like at high
10     concentrations in the resin, it is most preferred to         melt
the resin and to knead and disperse the coloring         matter and the
like with and in the resin by using a         kneading disperser such as a
two-roll mill, three-roll         mill, heated kneader, heated
elevated-pressure kneader,  15     single-screw extruder or twin-screw
extruder.               As the high-concentration dispersion method of
the coloring matter and the like, the most preferred is         to flush a
water-base paste of the coloring matter and         the like with a molten
resin (melt flushing), for exam-  20     ple, the method proposed in JP
kokai 2-175770.  De-         scribed specifically, the water-base case of
the color-         ing matter and the like and the resin are charged 



without any solvent in a kneader or flusher which         permits heating
with steam. The contents are kneaded  25     at atmospheric pressure to
have the coloring matter and                                            -
19 -           the like transferred into the resin phase, separated
water is removed, and then, still remaining water is         caused to
evaporate while performing the kneading.               As a carrier resin
upon preparation of the above-  5     described high-concentration
composition of the color-         ing matter and the like, it is possible
to use not only         a polyester resin of the same or similar type but
also         a resin having compatibility with such a polyester
resin. Examples of the carrier resin can include addi-  10     tion
polymerization resins such as polystyrene,         styrene-(meth)acrylic
acid ester copolymers, styrene-         maleic acid ester copolymers, and
(meth)acrylic acid         ester polymers and copolymers; epoxy resins; and
vari-         ous waxes.  15           Among the above-exemplified resins,
preferred         resins are those having glass transition temperatures
of about 50C or higher and softening points of about         90C to 150C,
preferably of from 100[err]C to 130[err]C and  



being in solid forms at room temperature.  20           The
condensation-polymerized resin obtained as         described above and
containing the coloring matter and         the like therein is then cooled
and formed into fine         particles. When it is used as an
image-recording,         colored composition (toner or developer), it is
clas-  25     sified by a usual method as needed, followed the addi-
- 20 -           tion and mixing of known additives such as a fluidizing
agent, a ferromagnetic material as a carrier, and a         liquid
dispersion medium.               The colored fine particulate composition
obtained  5     in accordance with the present invention is also useful
as a color-coating, colored composition for fluidized         bed coating,
electrostatic powder coating, powder coat-         ing or
fine-powdery-resin-type coating in addition to         the image-recording,
colored composition. It is useful  10     especially for the "powder
coating, powder coating         method, and powder-coated article"
disclosed in the         specification of JP kokai 10-120945.
The present invention will hereinafter be de-         scribed more
specifically by the following Examples.  15     It is however to be noted
that the present invention is 



not limited to these Examples. All designations of         "part or parts"
or "%" in the Examples are by weight         unless otherwise specifically
indicated.         Example 1  20      (1) Preparation of a concentrated
blue pigment-diol            dispersion               To 80 parts of a
bisphenol A-propylene oxide ad-         duct (hydroxyl number: 321), 17
parts of a copper         phthalocyanine blue pigment (C.I. Pigment Blue
15:3)  25     and 3 parts of a phthalimidomethylated copper
- 21 -           phthalocyanine blue (average number of phthalimido-
methyl groups: 2 groups/mole) were added. Subsequent         to stirring
and mixing, the pigments were finely dis-         persed by using a
three-roll mill, whereby a con-  5     centrated blue pigment dispersion
was prepared.  As a         result of an observation of the dispersion
under a mi-         croscope, all the pigment particles were found to be
finely dispersed without coarse particles.         (2) Preparation of a
concentrated charge control agent-  10         resin composition
Fine powder of a polyester resin (70 parts; num-  



ber average molecular weight: about 6,000), which had         been obtained
by condensation polymerization of         dimethyl terephthalate and the
bisphenol A-propylene  15     oxide adduct, and 30 parts of a negative
charge control         agent of the chromium complex salt type were
premixed         in a high-speed mixer and then kneaded in a heated
three-roll mill. Subsequent to cooling, the resulting         mass was
ground, thereby preparing fine powder of a  20     concentrated charge
control agent composition.          (3) Condensation polymerization
reaction of a polyester             resin               The bisphenol
A-propylene oxide adduct (783         parts; hydroxyl number: 321) was
charged in a condensa-  25     tion polymerization reactor which was
equipped with a                                            - 22 -
stirrer, a thermometer, a nitrogen gas inlet tube, a         water
measuring trap having a coiled condenser con-         nected to a
pressure-reducing apparatus, and raw         material inlets. Under
stirring, 315 parts of the con-  5     centrated blue pigment-diol
dispersion obtained in the         above procedures (1) were added,
followed by the charg-         ing of 536 parts of dimethyl terephthalate
and 0.27         part of zinc acetate. The contents were heated under 



stirring to 230[err]C to 240C, at which a condensation  10     reaction was
conducted for about 6 hours.  The con-         densation reaction was
allowed to proceed further for 2         hours under reduced pressure to
bring the reaction to         completion. In addition, 150 parts of the
fine powder         of the concentrated charge control agent-resin composi-
15     tion obtained in the above procedures (2) were added         and
mixed, whereby the charge control agent was         uniformly dispersed.
The polyester resin component in         the resultant blue-colored polymer
was found to have a         softening point of about 105[err]C, a glass
transition  20     temperature of about 59[err]C, and a number average
molecular weight of about 6,000.         (4) Production of a blue
image-recording material               Then, the blue-colored polyester
resin was taken         out of the polymerization reactor and formed into a
25     thin film through cooling rolls.  After the thin film
- 23 -           was cooled on a cooling belt, it was coarsely crushed
into flakes, finely ground in a jet mill and then clas-         sified.
Fine powder of a blue-colored resin composi-         tion, said powder
having an average particle size of  



5     about 7 pm, was obtained.  Following conventional meth-         ods,
colloidal silica was added as a fluidizing agent         and the resulting
powder was mixed with magnetic iron         powder as a carrier, whereby a
dry developer of a cyan         color for electrophotography was obtained.
Using the  10     thus-obtained dry developer of the cyan color for elec-
trophotography, copying was conducted by a negative         charge
two-component dry elecrophotographic copying ma-         chine. A vivid
picture of the cyan color was obtained.         Example 2  15      (1)
Preparation of concentrated diol dispersions of            red, yellow and
black pigments               In accordance with the procedures described
above         under (1) of Example 1, concentrated diol dispersions
of red, yellow and black pigments, each having a pig-  20     ment content
of 20%, were prepared using the materials         shown in Table 1,
respectively.        25
- 24 -      [err] 



- 25 -           (2) Condensation polymerization reactions of colored
polyester resins and production of image-recording            materials
With respect to each color, condensation  5     polymerization was
conducted in accordance with the         procedures described above under
(3) of Example 1 by         using the corresponding materials shown in
Table 2.         After completion of the reaction, the concentrated
charge control agent-resin composition described above  10     under (2) of
Example 1 was added and uniformly mixed.         In a similar manner as in
the procedures (4) of Example         1, the corresponding colored
polyester resin was taken         out, cooled, coarsely ground and finely
ground, fol-         lowed by the addition of the fluidizing agent and mag-
15     netic iron powder.  Accordingly, dry developers of         magenta,
yellow and black colors for electrophotography         were produced.
Separately using the dry developers of the three          colors obtained
above in Example 2, copying was con-  20     ducted by the negative charge
two-component dry          elecrophotographic copying machine. Pictures of
the  



vivid colors shown in Table 2 were obtained. Using the          four
developers consisting of the developer of the cyan          color produced
in Example 1 and the developers of the  25     magenta, yellow and black
colors produced in Example 2,                                            -
26 -           copying was also conducted by a copying machine for
negative charge two-component full color developers.         As a result, a
vivid full-color picture of the four         colors was obtained. In
addition, the same picture was  5     similarly copied on a transparent
polyester film for         overhead projectors. As a result, a full-color
picture         of the four colors, which was able to show a vivid pic-
ture on a screen, was obtained.               Using likewise the
above-described four/full-  10     color dry developers, a copied vivid
four/full-color         picture was also successfully outputted by a
four/full-         color dry electrostatic plotter.      15       



20          25                                                  -  27  -
[err]                                            - 28 -           Example 3
(1) Preparation of concentrated pigment-resin            compositions
With respect to each color, the fine powder of  5     the bisphenol-type
polyester resin employed in the pro-         cedures (2) of Example 1 and
the corresponding pigments 



were premixed in a high-speed mixer in accordance with         the
corresponding formula described below in Table 3.         The resulting
mixture was thoroughly kneaded by a  10     heated three-roll mill.  The
resulting mass was cooled         and finely grounded, whereby a
concentrated pigment-         resin composition containing the pigments at
a total         concentration of 30% was obtained.  It was placed on a
slide glass and, after molten under heat, was observed  15     under a
microscope.  All the pigment particles were         found to be finely
dispersed without coarse particles.        20          25
- 29 -       [err]                              (12     W      (  



- 30 -            (2) Condensation polymerization reactions of colored
polyester resins and production of image-recording            materials
With respect to each color, in the condensation  5      polymerization
reactor used in the procedures (3) of          Example 1, the raw materials
for a bisphenol-type          polyester resin were charged in accordance
with the          formula shown below in Table 4. A condensation reac-
tion was conducted under stirring at 230C to 240C for  10      about 6
hours and, under reduced pressure, the con-          densation reaction was
allowed to proceed further for 2          hours. The pressure of the
polymerization reactor was          returned to atmospheric pressure, at
which the resin          composition with the corresponding pigment
dispersed at  15      the high concentration therein, which was obtained
above in the procedures (1), and the fine powder of the
concentrated charge control agent-resin composition ob-          tained in
the procedures (2) of Example 1 were added to          the resulting molten
polymer. They were thoroughly  20      stirred and mixed so that the
pigments and the charge          control agent were evenly dispersed.
In a similar manner as the procedures (4) of Ex-  



ample 1, the blue-colored polyester resin was then          taken out of
the polymerization reactor and formed into  25      a thin film through
cooling rolls.  After the thin film
- 31 -           was cooled on a cooling belt, it was coarsely crushed
into flakes, finely ground in a jet mill and then clas-         sified.
Fine powder of a colored resin composition,         said powder having an
average particle size of about  5     7 [err]m, was obtained.  Following
the conventional meth-         ods, colloidal silica was added as a
fluidizing agent         and the resulting powder was mixed with magnetic
iron         powder as a carrier. In the manner as described above,
dry developers of cyan color, magenta, yellow color and  10     black color
for electrophotography were obtained.               Using the thus-obtained
dry developer of the cyan         color, magenta, yellow color and black
color for         electrophotography, copying was conducted by a copying
machine for negative charge two-component full-color  15     developers in
a similar manner as in Examples 1 and 2.         Vivid monochrome and
four-color pictures were obtained.         In a similar manner, copying was
conducted on a trans-         parent polyester film for overhead
projectors. A         four/full-color picture capable of showing a vivid
pic- 



20     ture on a screen was obtained.  Further, using likewise          the
above-described four/full-color dry developers, a          copied vivid
full-color picture was also successfully          outputted by the
four/full-color dry electrostatic          plotter.  25                  -
32 -     [err]                                            - 33 -
Example 4         (1) Production of polyester resin               In the
condensation polymerization reactor used         in the procedures (3) of
Example 1, 1,113 parts o the  5     bisphenol A-propylene oxide adduct, 577
parts of         dimethyl terephthalate and 0.29 part of zinc acetate
were charged. A condensation reaction was conducted         under stirring
at 230 to 240C for about 6 hours. The 



reaction was allowed to proceed further for 2 hours un-  10     der reduced
pressure, whereby the reaction was brought         to completion. The
thus-obtained bisphenol-type         polyester resin had an average
molecular weight of         about 7,000, a softening point of 105[err]C, a
glass         transition temperature of 55C, and a 150[err]C melt vis-  15
cosity of about 1,600 poises.          (2) Production of developers by
kneading in an extruder                To produce full-color dry developers
for elec-         trophotography by using a twin-screw extruder equipped
with side feeders, the polyester resin discharge rate  20     of the
extruder was set in advance and automatic meter-          ing devices of
the side feeders were also adjusted to          give the below-described
amounts.                With respect to each color, the bisphenol-type
polyester resin obtained above in the procedures (1)  25     was fed in a
molten state into the twin-screw extruder
- 34 -           through its hopper from the condensation polymerization
reactor by way of an automatic metering device. To add         the
materials in the respective proportions as shown         below in Table 5,
the powder of the resin composition  



5     with the pigment of the corresponding color dispersed         at the
high concentration therein, which was obtained         in the procedures
(1) of Example 3, and the powder of         the concentrated charge control
agent-resin composition         obtained in the procedures (2) of Example 1
were auto-  10     matically metered and fed by the corresponding automat-
ic metering devices and were charged and added by the         corresponding
side feeders. They were kneaded with the         polyester resin component
in a molten state. In the         manner as described above, it was
possible to obtain  15     image-recording, colored compositions, each of
which         was good in the dispersion of the corresponding pigment
and was even in tone and color density.      20          25
- 35 -     [err]                                       1  



- 36 -           Example 5               Following the procedures described
above in con-         nection with the production processes of the
developers         in Examples 1-4, dry developers of blue color, magenta
5     color, yellow color and black color for electro-         photography
were produced likewise by using correspond-         ing bisphenol-type
polyester resins, which had been ob-         tained from the materials
shown in FIG. 6, in place of         the bisphenol-type polyester resins
formed by the con-  10     densation polymerization of the bisphenol
A-propylene         oxide adduct and dimethyl terephthalate. Using the dry
developers of the four colors obtained from the cor-         responding
bisphenol-type polyester resins, respective-         ly, copying was
conducted by the copying machine for  15     negative charge two-component
full-color developers.         Vivid monochrome and four/full-color
pictures were ob-         tained. In a similar manner, copying was
conducted on         a transparent polyester film for overhead projectors.
A four/full-color picture capable of showing a vivid  20     picture on a
screen was obtained.  Further, using          likewise the above-described
four/full-color dry devel-          opers, a copied vivid full-color
picture was also suc- 



cessfully outputted by the four/full-color dry elec-          trostatic
plotter.  25                      - 37 -        [err]
- 38 -           Example 6               The polyester resin of the blue
color was taken         out of the polymerization reactor in the procedures
(3)         of Example 1 and was then formed into a thin film   5
through cooling rolls.  After the thin film was cooled         on a cooling
belt, it was coarsely crushed into flakes,         finely ground in a mill.
Ten parts of the thus-         obtained powder of the blue-colored resin
were added,         together with 3 parts of a methacrylate ester resin 



10     which is soluble in aliphatic hydrocarbon solvents, to         87
parts of "Isopar G" (trade name; product of Exxon         Company).
Subsequent to addition of ceramic beads as a         tumbling medium into a
continuous horizontal disperser,         the above-obtained mixture was
dispersed in the dis-  15     perser, whereby a concentrated blue stock
solution hav-         ing an average particle size of about 3 pm was
prepared. A wet electrophotographic developer was ob-         tained by
adding 200 parts by volume of the con-         centrated stock solution to
1000 parts by volume of  20     "Isopar G".               Similarly, the
polyester resins of the magenta         color, yellow color and black color
were taken out of         the polymerization reactor in the procedures (2)
of Ex-         ample 2 and were then formed into thin films through  25
cooling rolls, respectively.  After the thin films were
- 39 -           cooled on a cooling belt, they were separately coarsely
crushed into flakes, finely ground in a mill. With         respect to each
of the colors, 10 parts of the thus-         obtained resin powder were
added, together with 3 parts  5     of a methacrylate ester resin which is
soluble in  



aliphatic hydrocarbon solvents, to 87 parts of "Isopar         G".
Subsequent to addition of ceramic beads as a tum-         bling medium into
a contiguous horizontal disperser,         the above-obtained mixture was
dispersed in the dis-  10     perser.  In this manner, concentrated
magenta, yellow         and black stock solutions having an average
particle         size of about 3 pm were prepared. Wet elec-
trophotographic developers of the magenta color, yellow         color and
black color were each obtained by adding 200  15     parts by volume of the
corresponding concentrated stock          solution to 1000 parts by volume
of "Isopar G".               Using these wet electrophotographic
developers,          copying was conducted by a wet electrophotographic
copying machine. Copied pictures of vivid cyan,  20     magenta, yellow and
black colors were obtained, respec-          tively. Using the wet
developers of the cyan, magenta,          yellow and black colors, copying
was also conducted by          a four/full-color wet elecrophotographic
copying ma-          chine. As a result, a copied full-color picture was
25     obtained.  Further, using the above-described
- 40 -           four/full-color wet developers likewise, a copied vivid
full-color picture was successfully outputted by a 



four/full-color wet electrostatic plotter.    5          10          15
20          25            



WHAT IS CLAIMED IS                 1. A process for producing a colored,
particulate composition, which comprises:         a) adding a coloring
matter and optionally a charge control agent to a raw material  component
for the production of a resin component, or to said resin component in a
period  from initiation to completion of polymerization of said resin
component or while said resin  component is in a molten state subsequent to
said completion of said polymerization,  whereby said coloring matter and
optionally said charge control agent are dissolved or  dispersed in the
resulting resin component;         b) cooling said colored composition
obtained subsequent to said dissolution or said  dispersion; and         c)
forming particles of said colored composition. and optionally dispensing
said  particles in a dispersion medium.         2 . The process of Claim 1,
wherein said particles of said colored composition are  formed by a dry jet
mill or a wet dispenser with a tumbling medium contained therein.
42   



3. The process of Claim 1, which further comprises adding at least one
additive  selected from the group consisting of fluidizing agents,
ferromagnetic carrier materials and  liquid dispersion media.          4.
The process of Claim 1, wherein said coloring matter and optionally said
control  agent are in the form of a concentration composition in which said
coloring matter and  optionally said charge control agent have been
dissolved or dispersed beforehand in a portion  of said raw material
component for the resin component, a portion of an intermediate for said
resin component or a portion of said resin component.          5. The
process of Claim 1, wherein said coloring matter is selected from the group
consisting of oil-soluble dyes, disperse dyes, organic pigments, inorganic
pigments, carbon   black pigments and ferromagnetic materials.          6.
The process of Claim 1, wherein said resin component primarily comprises a
polyester resin.           7. The process of Claim 6, wherein said
polyester resin has a glass transition   temperature of at least 50[err]C.
8. The process of Claim 7, wherein said polyester resin has a glass
transition   temperature of from 50[err]C to 65[err]C.          9. The
process of Claim 6, wherein said polyester resin has a softening point of
from about 100[err]C to 150[err]C.          10 . The process of Claim 9,
wherein said polyester resin has a softening point of    from about 100C to
130[err]C.           11. The process of Claim 6, wherein said polyester
resin has a number average    molecular weight of from about 1,000 to
50,000.                                                         43  



12. The process of Claim 11, wherein said polyester resin has a number
average  molecular weight of from about 5,000 to 10,000.       13 . The
process of Claim 6, wherein a diol component as a raw material for said
polyester resin is at least one compound selected from the group consisting
of alkylene oxide  adducts of bisphenol A, bisphenol F, bisphenol AF and
bisphenol S, in which alkylene chains  are [err]-C[err]-alkylene chains,
hydrogenation products of said alkylene oxide adducts,
bis(hydroxymethyl)naphthalene, bis(hydroxymethyl)-durene, p-xylylene
glycol,  bis(hydroxyethoxy)benzene, bis([err]-hydroxyisopropyl)benzene, and
bis(hydroxymethyl)-  cyclohexane; and a dicarboxylic acid component of said
polyester resin is at least one  compound selected from the group
consisting of terephthalic acid, isophthalic acid, 4,4'-  biphenyl-
dicarboxylic acid, naphthalene-2,6-dicarboxylic acid,
1,4-cyclohexanedicarboxylic  acid, 1,2-cyclohexane-dicarboxylic acid,
1,2-cyclohexenedicarboxylic acid, methylnadic acid,  furnaric acid and
maleic acid, and lower alkyl esters, acid halogenides and acid anhydrides
thereof.          14. The process of Claim 1,, wherein paid particles are
used for a dry developer and  have a size of from about 3 to 20[err]m.
15. The process of Claim 13, wherein said particles are used for a dry
developer and  have a size of from about 5 to 10[err]m.         16 . The
process of Claim 1, wherein said particles are used for a wet developer and
have a size of from about 0.5 to 10[err]m.         17 . The process of
Claim 15, wherein said particles are used for a wet developer and   have a
size of from about 1 to 5[err]m.
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18 . The process of Claim 6, wherein said polyester resin is formed from an
aromatic  diol component or an alicyclic diol component or both, and a
dicarboxylic acid component        19. A colored, particulate composition
produced by the process of Claim 1.        2 0  The composition of Claim
18, which is a dry or wet, image-recording, colored  composition.       21.
The composition of Claim 18, which is a recording material for dry or wet,
electrophotography, electronic printing or electrostatic recording.
22. The composition of Claim 18, which is a coating material for fluidized
bed  coating, electrostatic powder coating, powder coating or fine
powdery-resin-type coating.    


