PRODUCTI ON PROCESS OF COLORED FI NE PARTI CULATE Rm;ym|
_ AND-CQLORED FI'NE PARTI CULATE COMPOSI TI'ON P D_BY THE

~'PROCESS 5 . BACKGROUND OF THE | NVENTI ON AP0S el d
of the Invention This invention relates to a process for
produci ng ' a col ored i mage-recordi ng conposition for el ec-

t rophot ography, el ectronic printing, electrostatic 10 recording or the
| i ke or a col ored conposition for flyi di zed bed coating,

el ectrostati c powder coati ng, powder coating or
fine-powdery-resin-type coating, and also to a colored fine
particul ate conposition obtained by the process. 15 b)
Description of the Rel RBRODUAIION PROCESS OF CODOREDAFINE PARUIEULATE

I mage-recordi ng conposition, especially a col ored i mage-recordi ng
conposition capabCeMPOSPTDONCAND QODOREDr EINRVPABTIGQULATRE t one and
color density, it has been the conventional practice to 20 first
produce a .natural resin (fel@MRREITION HRAUCHRYBY THE PRQFﬁﬁﬁgfﬁgrization
process and, subsequent to cooling of the resin into Yl akes, to
subject the resulting resin to processing such as coarse grinding,

fine gri ndi.‘?g’ 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 kelated 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 résin (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,



sacki ng, storage and shipping. Further, upon produc- 25 tion of a
toner #or el ectrophotography or the. Ilke

-2 - materials required for the production - such as the

t hus-stored fine powder of the natural resin for the toner and a
coloring matter and, if necessary, a charge control agent - are

wei ghed based on a predetern1ned 5 formula. Subsequent to their

m xing in a mxer, such as a tunbllng nm_xer or Henschel m xer, the
resul tant m x- ture is fed to a reS|n kneader such as a twi n-rol
mll, triple-roll mll or kneader, where the m xture.is heated to a
tenperature at |east equal to a nelting 10 tenperature of the resin,

for example, to 1QQt&pidB8[peémhfred for the PRbEutBEohesi BusR hBathkhe
.coloring matter and, if any, the charge control agent are kneaded

and di spersed thus—sﬁotée feAenpowler obnthat hatarapr pee$n fegputhes such
I rksome and tinme-consum ng processing, and consunes 15 enor nous heat
energy i s enornoutener and a coloring matter agS@WMVDRYNEFegsiaryNVaNchakge
‘The present inventors have proceeded with an ex- tensi ve

i nvestigation to €eDErep agpnbducdrenvpighedsbased 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, triﬁle-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°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 exéeilent 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



20 for the econom cal and rational nmass production of a col ored
fine particulate conposition of excellent qual- ity while
overcom ng the above-descri bed probl ens about t he production of
conventional colored fine particul ate conpositions, for exanple,

col ored i mage-recording com 25 positions, an econom cal probl em of

di stribution of the - 3 -

natural resin upon its production, sacking, _sgorage and shi ppi ng,
and probl ens such as the irksoneness of the production steps of the
colored fine particulate com position and the substantia
consunption of energy due 5 to overlapping in the steps. As a result,
it has been natavall reefinaupohoied proaupadlibhgubatkingppssoragse, and
which is excellent in the dispersion of a coloring mat- ter and the
| i ke and can produsbippphgf uapdhpyphjems such asi themirksemendssobfr the
density, can be economically 10 furni shed by simultaneously conducting
t he production produgtignsr gtppsanf the grdduedi §anefParnticulakedcenne

par - ticulate resin conﬁosition. Based on this finding, the
present inventors BP8eEeABJand khg FUPEREPtLALcSPRFYMPtion of epgray| dugi ng

to the conpletion of the present i.nvep- ) l.on. . " lLn_agne
aspect of t Re pres ﬁtoyﬁggﬁPpﬁﬂ? %Hefgeig%eps. Ls a result, it haslheen

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 ecopomically

10 furnished by simultaneously conducting the production
of a resin and the production of the colored fine par-
ticulate resin éomposition. 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-



t hus provided a process for producing a colored fine particul ate
conpos#tion by dissolving or dispersing a coloring matter or a
.cotoring matter and charge control 20 agent in a
condensati on-pol yneri zed resin conponent and form ng the resultant
resin conposition into fine par- ticles, wherein the coloring
matter or the coloring matter and charge control agent are added to
araw mat eri al conmponent for the produyction of the resin com 25
ponent, or to the resin conponent in a period fromin-

- 4 - itiation to conpletion of polynerization of the resin
conponent or while the resin conponent is in a nolten state

subsequent to the f@i@ii‘éxﬁ%%oﬁﬁ'ﬁe@%ﬂr@f';Z@Iymerlzatléﬂxoélf vherebyihhe
coloring matter or the coloring mat- ter and charge control agent

are dissolved or déomesréent or while ntm@erésﬁuIMmommt nigoipoacndltean
col ored conposition obt ai ned subsequent to the dissolution or the
disper- sistate suoteguenindts hehe otompletbomost t the polywerizda-
is then forned into fine particles. In another aspect 10 of the
present invention,tites ewherehycthe ovotiexing matter op|thedcelering mat-

particul ate conposition obtained by the process. To
use the abofe- descFehead FRAEe (FOREFR) 13ggnt 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 partiéles. 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 descriﬁed

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-



| ate conposition as a dry or wet image-recording, 15 col ored
conposftion, the colored fine particulate com position is
classified as needed, and known additives such as a fluidizing
agent, a ferronagnetlc carrier material and a |iquid dispersion
medi um are m xed. According to the present invention as
described 20 above, it is possible to provide an inmage-recording,
col ored conposition useful for electrophotogrgphy, el ectronic
printing or electrostatic recording and al so a colored fine
particul ate conposition useful as a fluidized bed coating
formul ation, electrostatic powder 25 coating fornul ati on, power

coatlng for”U|atloﬁoﬁﬂefyn?e51n-type coating formulation. -5
powdery-resin-type coating fornulation. - Furt her,

the rationalized product Fapthéepsthé eationalizedcplbaéuttionnstypshet eke
production of the resin and t he production of the colored fine
particul ate conposcellént economy thatcthel profiectiegeofetbedregincahdred
conposi - tion are conducted at the sane tinme have nade it pos-
sible to overcone the pvaduationapfdthebaekeredcfing particulafte composi-

I rksonmeness and the_ substantial _consunption of heat energy in the
production &nd di sEiPBut PEReEEALRKE FE?u1ma§9‘re°°F§Fn9esFﬁlaﬁﬂdtﬁ@mp°51‘

production steps O%ltheake gonducted at the same time have made it pos-

sible to overcome the conventional drawbacks such as
the irksomeness énd 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 guality, 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 compositién is obtained with exceilent disper-

25 sion of the coloring matter in a form free of coarse



recordi ng, colored conposition and further to achieve t he
econonical and rational mass-production of a colored fine
pafticul ate conposition which is excellent in quality, especially
i's superb in the dispersion of 15 the coloring matter and can produce
a picture having : uni form tone and col or density.

According to the process of the present invention as applied for

t he production of an inage-recording, - g Golored conposition, a
coloring matter, such as a pig- 20 ment, and a charge control agent,
whi ch have been fine- | y dispersed in advance, are added and m xed
con- currently with the polynerization reaction of a resin
conponent as a bi nparticlMesy adfy tHhee dolageineaxttiayy, Thereforsn & qiicture
conposition is obtained with excellent disper- 25 sion of the coloring
matter in a form ficgmes¥ widdy &he colored composition is excellent in

- 6 - particles of the coloring matter. Therefore, a picture
formed with the colistighesshang ttiransparenay . efhg rimage~recondinghess and
transparency. The image-recording, - col ored conposition according to
the present i nventGPreds compqsd @caandng do dhy ipresant ddpeHoionn| y

on a aper, sheet but .al so on an overhead projectar fiJlm
5 pap is hence suf%ed for copying an f%ade né% only on a

paper sheet but also on an overhead projector film.

Oon 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 suﬁsequent 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 pfemixing 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
élso making a substantial economical contribution to

the reduction of the production cost.

DETAILED DESCRIPTION OF THE INVENTION

25 AND PREFERRED EMBODIMENTS



On top of the quality, the process according to t he present

I nventfon has al so been found to bring about significant nerits
fromthe standpoints of pro- 10 duction steps and econony. Taking the,
resin conponent as an exanple, all the conventional steps

subsequent to t he pol ynerization reaction, that is, cooling, coarse
grinding, fine grinding, sacking, storage, shipping and the like
are no | onger needed. Upon production of the i mage-r ecordi ng,

col ored conposition as a devel oper, t%e prem xi ng step of powders -
such as the resin com ponent, the coloring matter and the charge
control ~ agent - and its subsequent nelting and kneadi ng steps

are no |longer needed. Theh@rpLe€eéhONiweREESn i wiblher@inaftestBataatdly
sinplified, thereby saving heat energy and al so making a
substanti al econonsceibednini futthertdetail on the basistobHrpoéféhred em—
producti on cost. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
25  bodipemt®REFERRED EMBODI MENTS

- 7 - The present invention will hereinafter be ge-
scribed in further detal¥ndﬁh?h%r%%%$§ 3Fcprding ke Ehe present pRyeRsnts.

5 tion, it is necessary to dissolve or finely disperse
the coloring matter and, if any, the charge control -
ageht (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 fesin, the production steps
of the colored fine particulate composition are
rationalized. A description will hereinafter be ﬁade
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



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 contr ol agent (hereinafter called "the coloring natter and
the like") in the resin upon production of the colored fine
particul ate conposition. By conducting this dissolu- 10 tion or

di spersion step during the condensation pol yneri zation step of the
resin, the production steps of the cqlqred fine particulate
conposition are rationalized. A description will hereinafter be
made about specific exanples of a method for conducting this 15

di ssol ution or dispersion step during the condensation

pol ynmeri zation st plfriMf fttidyr and the like ard WisEw v @r NEinety er
and the like are dis- solved or finely dispersed beforehand in the

raw mat er iddlsgexrseidhe re dohae nstiroiwhpidley s izediy estiid 1 aind thdd

t he condensati on pol ynerization reaction is allowed to proceed in
the presence of tistagd @f &n matiigameand anék the polymdimigation reaction
(2) The coloring matter and the |ike are added . and m xed in the
course of the pol yifediZawesh e anacaed Aurthepuntyd completion.

condensation-pol yneri zed resin, for exanple, the, .
- 8 - 5 poly (3) After the pé?%merlzatlon 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 thé 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 dharged 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 1ike are dissolved or fine-
iy divided.
All the above—exemplified methods are very
preferred.

25 Examples of the extruder useful in the above



coloring matter and the like are dissolved or finely di spersed in

the resin while resinis still in the stage of an oligoner, and the
pod yneri zation reaction is allowed to proceed further unti
conpletion. 5 (3) After the polynerization reaction of the
condensati on-pol yneri zed resin is conpleted, the col or- ing matter
and the like are added to and m xed in the _ nolten resin in a

pol yneri zati on reactor, whereby the ._cgloring matter and the |ike
are dissolved or finely 10 di spersed in the resin. (4)
The pol ynerization reaction is brought to conpl etion, and the
condensati on-pol ymeri zed resin in a nolten formis fed, for

exanpl e, to an exthegrRéaf (4 €an incluqdd ébraw-ayp@naktﬁua@fgrsﬁehdswae
Whil e automatically 15 nmetering the coloring matter and the |ike

t hrough the singlerdtrewnekerudgr fexi cer-robating oot ngountée+ and the
| i ke are charged and added by a side feeder of the ex- truder. The
coloring matter andotatihgktwinesthew extruderkapddadnwltib-sbeeweexn
conmponent in a nolten formand 20 are caused to spread in the resin
component, so thattruder; roherctypei aytrudess awmchtae alkﬁlaT%CEESsolved
or fine- I%nd|V|ded Al the above-exenplifie

met hods areSvery eaderp and acgingde-screw or mylbinsereys ?ﬂﬁtéﬁFPﬂﬂer

useful in the abov.
Eneader. 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 dissoiving and
finely dispersing the coloring matter and the like in
the resin component by kneading them with the resin
component in a-moltgn form and allowing them to spread
in the resin component. -

25 In the above~described process, the formation of



- 9 - met hod (4) can include screwtype extruders such as a
singl esscrew extruder, a co-rotating or counter- rotating

tw n-screw extruder and a nulti-screw ex- truder; rotor-type
extruders such as a twin-screw 5 kneader; and a single-screw or

mul ti-screw, continuous . kneader. In these extruders, various
segnents such as - screws, kneading discs and rotors can be conbi ned
as desired, and their cylinder Iengtgé and shapes can be

varied. It is also possible to use two or nore of 10 t hese extruders
I n conbi nati on. Moreover, each ex- truder may be provided with a
vent hol e as needed, and may al so be evacuated through a vacuum

vent in some in- the conde¥n¥¥tEon-polymerized reBit CAHAdME&JIHtd s aikk t he
| i ke, which are added 15 in the above-descri bed process, can be used

as a high- col@rdgiy matiter empadid ildkdaddeit landlidippetsad (Hinpde-
forehand at high concentrations in a portion of the raw mat eri al of
the resin conponerim, drnjar tfiore gfaxticles can ddeé gmmsluaifed fy radsiosing a
conponent and/or a portion of the 20 resin conponent. This is
preferabl e for di $saveEMganadly-known fsuidiapls g ignindiaa gretthady dmtter
and the like in the resin conponent by kneading themw th the resin
conponent it a nolacsserdnGe R Ithe APRHSGANIE™ RuaRpse of the cqlpredsin

conponent. 25 fine paéé}é&¥%é§“@G§ﬁ%§% GfQEd process, the formation of -

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

lo0: particle size of the dry developer may be from about 3
to 20 um, preferably from about 5 to 10 ym in terms of
average particle size. In the case of a wet developer,
namely, when the ¢omposition 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 um, preferably from about 1 to 5 um in
terms of average particle size. When the composition

20 is finely grouﬁd 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 um,
preferably from about 5 to 10 gm in terms of average

25 particle size.



- 10 - t he condensati on-pol yneri zed resin, which contains the
coloring matter and the |ike added and di spersed there- in, into
fine particles can be conducted by choosing a conventi onal | y- known
suitable fine grinding nmethod in 5 accordance with the application
pur pose of the col ored fine particul ate conposition.

When the colored fine particul ate conposition is used as a dry
devel oper or the like, its fine grinding _ 11 - is conducted by a dry jet
mll in many instances. The 10 particle™Size of the dry devel oper may
be from about 3 to 20 pm preferably fromabout 5 to 10 [err]min
terns of average particle size. In the case of a wet devel oper

nanely, when the conposiis ofthé Srds ixe! dorsoniitt | forl use in tW&iEFesSyst etmand
is then dried into a wet devel oper, on 15 t he other hand, the find

grinding is conductettiyna wmetins composkd perimarily hof polyéster neek ims
cont ai ned therein. The particle size of the wet devel oper may be
from aboutaxe prefdireidy Rudng dthegsdé; omedsin donpenentredmposed
terns of average particle size. Wen the conposition 20 is finely
ground in a wet dippbnarilpfof e nelyestgxieesin, whichyis foxned|frem an
medi um cont ai ned therein and, is then . . .
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 Thé 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 température, 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, tﬁe 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 méterial and the



dried into a dry devel oper, the particle size of the - finely ground

product may al so range from3 to 20 [err]m _ preferably from about 5
toc10 [err]min terns of average 25 particle size.

As the resin conponent for use in the present in- vention, resins
conposed primarily of polyester resins are preferred. Anong these,
a resin conponent conposed primarily of a polyester resin, which is
formed froman 5 aromati c di ol conponent, or_alicyclic diol conponent
and : a di carboxylic acid conponent asHprincipaI raw _
materials, is especially preferred for its high glass transition
tenperature and its rather | ow nelting point and melt viscosity.

10 The hlﬂﬁe%&ﬁsbéré{iéhi?O&légHPGé&t SfefdheiPedispersed’ ¢ai he
exhi bits superb resistance to the bl ocking prob- | emthat the

colored fine partieesbhecemppnenti &1 thé€rmolten foenanple, toner) is caused

to cohere into a nmass during Its storage or use in a use
envi ronnent of high 15 A dioknpemponent &sracpriphey dawi mgtehdalufoer
season, .in a hot area or at a hot office or workshop. The rel a-

tively | ow mel ti ngthei pelyedtes| resiscusefyloint the presentripventien is

contradlctory in properties with the high
: at least one compound selected from the group consist-

ing of alkylene oxide adducts of bisphenol A, blsphenol
F, bisphenol AF and bisphenol S, in which alkylene
chains are Cy-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 (e-hydroxyisopropyl)benzene, and bis(hydroxymethyl)-
cyclohexane. In addition, one or more known.diol com-
ponents such as éthylene 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-z,G;dicarboxylic acid, 1,4-cyclohexane-
. dicarboxylic acid, 1;2-cyc1ohexanedicarboxylic acid,
1,2-cyclohexenedicarboxylic acid, methylnadic acid,

25 fumaric acid and maleic acid, and lower alkyl esters,



glass transition tenperature, but |lead to excellent 20 properties such
as fixing and col or vividness when a picture is formed on a base
mat eri al such as a paper sheet or a film Oang to these
properties, the resin conponent is brought into a nolten state of

l ow vis- . cosity in a condensation polynerization reactor or ex- 25
truder, so that the added coloring nmaterial and the

- 12 - li ke can be evenly dissolvedpr_finely di spersed in the
resin conponent in the nolten form A di ol conponent as a
primary raw material for : . the polyester resin useful in the present

I nvention is 5 at | east one conpound selected fromthe group consist-

ing of alkylene OthQdaﬂamsgéngaeQiaaheaeEdAahh&aemaaglthereof. F,
bi sphenol AF and bi sphenol S, in which al kyl ene chains are C2-C4

al kyl ene chai ns, hydrogeambhgntheodbeve-exemplifiedf dieadbakyylienacidsde
adducts of said bisphenols, 10 bi s( hydr oxynet hyl ) napht hal ene,
bi s(hydr oxymet hyl ) those partdgndéarlyppxgferzed gbyrew, materials for
bi s( hydr oxyet hoxy) benzene, ) bis%a-hydroxyisoprop | ),benzene, and
bi s( hydr oxymet hyl ) polyester reeiprek&sEul| Anaghpt PERSEHRe 1DVEREAONKASAN
drol com Dol 8 a el o ATl b oRy1id SETs eV Tny® dat-
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 temperétures
10 - and sharp melt property owing to their high crystal-
linity.
The produdtion 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 prdcess 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°C to 250°C for about 5 to 7 hours to a .

dehydrating condensation reaction while removing water.

25 If necessary, the condensation polymerization reaction



15 propyl ene gl ycol and/or dipropylene glycol may al so be used
i n contdi nati on. A di carboxylic acid conponent as anot her
pricmary raw material for the polyester resin is at |east one
conmpound sel ected fromaromatic, alicyclic and 20 al i phatic

di carboxylic acids such as terephthalic acid, I sopht halic acid,

4, 4" - bi phenyl di carboxylic acid, napht hal ene- 2, 6-di car boxylic acid,
1, 4-cycl ohexane- di carboxylic acid,_ -cycl ohexanedi car boxyl i c
aci d, 1, 2-cycl ohexenedi car boxyl i ¢ aci'd, nethylnadic acid, 25
fumaric acid and nmaleic acid, and | ower al kyl esters,

- 13 - aci d hal ogeni des and aci d anhydri des t hereof.

Among the above- eXQprBHt&ﬁug%lci’BQ‘”iyltbc 336bd$s under rehhefael Bi-@s%%giea%y

preferred as raw materials f pol yester resins useful "In

present invention BiengSthe rekefibinCte’ cehblrtioh,dwaaieByyhl podedter

havi ng car - boxyl groups at symmetrical positions such as 1- and 4-
posi tions and | ow mrewinahspbael dndither poegent daveation is obtdihgd? t als
carbon atons, which can bring about properties such as high gl ass
transition tenperatbheegh conventipnaldAyr-knownt cpondposayioni prgtadyshksi cani gh
crystal - linity.

Y 5 be uéed, 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°C or higher, notably
of from 50 to 65°C, a softeniﬁg point of from about 100
to 150°C, preferably from 100 to 130°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, carboh 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



The production of a polyester resin from such aromatic diol
conponént and di carboxylic acid conponent as principal raw
materials can be conducted following a 15 conventional production
process of a polyester resin. - For exanple, the aromatic dio
conponent and the di carboxylic acid conponent are charged in a
condensa- tion polynerization reactor which is equipped with raw
material inlets, a stirrer, a thernoneter, a fétiogen 20 gas inlet
tube, and a water neasuring trap having a condenser connected to a
pressure-reduci ng appar at us. Under heating and stirring, these
conponents are sub- jected at 100[err]C to 250[err]C for about 5 to

7 hours to a con@%ﬁxﬁ%@%?ﬁgd%%% n%%&bﬁgtqggcyrgﬁkwgkl%h&%ﬁpﬁﬂﬁﬁent

water. 25 | f necessary, condensation pol'ymeri zation reac

- 14 - | SaOBel tsdd.f 0F1) ust rathed ardNdeo pidwesdsDr poay-—e to

bring the reaction to conpletion, whereby a pol yester resin usabl e
in the present invedhdehsatioh aizecgigients, azomethdmghdzo pigments,
conventional | y-known condensation catal ysts can 5 be used, zinc
acetate, antinony tziometidne gigaients, anthraqutinoamead gmeshtishe phithalar-e
preferred. Properties preferred for the resin conponent used
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 phthalimidémethyl-substituted copper phthalo-
cyanine blue; magenta pigments éuch as C.I. Pigment Red
15 122 and y~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



in the production process of this invention for the . colored fine
particul ate conposition include a glass 10 transition tenperature of
abeut 50[err] C or higher, notably of from50 to 65[err]C, a
softening point of from about 100 to 150[err]C, preferably from 100
to 130[err]C, sharp nelt .property, and a solid state at room
tenperature. Its aver age nol ecul ar wei ght nay range from about
1,000 to 15 50, 000, preferably from aboyt 3,000 to 10,000. The

resin conponent therefore features a significantly | ower melt
viscosity conpared with general therno- pl astic resins.

The coloring matter enployed in the present in- 20 vention can be

sel ected from convpréh opRide; UkEgnetic met&1E prvddise®ic EREdm Dinh - S21a6! 6r
dyes, dispersion dyes, organi ¢ pignments, carbon bl ack pignents,

I norgani ¢ pig- the liksis, finely-divided ferromagnetic materials, and
white organic pignents and i norganic pignments. 25 As a pignent
for use in the present ikwethéocharge control agent, one or more of

- 15 - conventi onal'l y-known chromatic, black or white pignment
can be used. |l ustenvéntionalbyvepployed schanys-control agemtensbei ahsazo

pi gnents, azonet hi neazo pi gnents, .. azonet hine_pignents, )
ant hr aqui nofie pi gnésAkle ph hBhg-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 incliide nigrosine, tertiary amino compounds,
and quaternary aminé 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



5 cyani ne pignents, perijone/perylene pignments, ‘indigo/

t hi oi ndi go pi gnents, dioxazine pignments, quinacridone pi gnent s,

i soi ndol i none pignents and aniline black pig- ments; ion oxide

pi gnents, finely-divided ferromagnetic materi al s, spinel-type

pi gments, carbon black pigments, 10 and titani um oxi de pignents.
Particularly preferred pignents can be cyan pig- ments such as C. |
Pigment Blue 15:3, C. I. Pignent Bl ue _ ,_and

pht hal i m donet hyl - substituted copper phthal o- cyani ne bl ue; nagenta
pi gnents such as C. 1. Pignent Red 15 122 and [err]-type unsubstituted
qui nacri done, and solid sol utions thereof; yellow pignents such as

C.1. Pignent wetYahveWopdr $br £18ctiobtatdd réd®ralfhy oindnd Yike,
ant hr aqui nonyl - nronophenyl am no-s-triazi ne; black pig- ments such as

C.I. Pignent Bl ackthe Goniemtt b€ the coloxiageimhtieaz malyasankieadiom @ivemtts
di scl osed in JP kokai - 4-27547. These pignents can be used either
singly or inwEekbitwaRiOowt . %, preferably Exomhdr Witt.fe toed® wt.% in
"ferromagnetic material" as used herein neans _a )

conventi onal | y- knol#ief easenénat conceptrategystock sodatdene@ntd,oin gen-

chromatic or_ black magnetic ) ] . . - 16
. 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 tﬁe 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



i ron oxide, magnetic netals, magnetic chrom um oxi de or the Iike.

As the 'charge control agent, one or nore of conventional | y-enpl oyed
charge control agents are also 5 usable in the present invention.
[I'lustrative negative charge control agents can include netal
complex salts . such as the chromum alum num and zinc conplex salts
of salicylic acid and its derivatives, and azo conpl ex salt dyes,
while illustrative positive charge control _ 143 _ agents can include
ni grosine, tertiary am no conpounds, and quat ernary am no
conpounds. Al t hough the contents of the coloring matter and
charge control agent in the colored fine particul ate conposition
di ffer depending owttB@etki nd at.shepeakeraBlyldrom 2bi We.patbi eol Ates or
conposition, they can be simlar to- those in colored fine
particul at e conpossbions known to date. When the colored fine
particul ate conposition according to the present invention is used
as a dry de- vel Epamples eofeat pupharagiaphpethodhef| the, abhve-
content 20 of the coloring matter may range fromabout 1 w.%to
20 Wt . % preferabl9eFF6hP2de19@r§°80ﬁPtW@Bi°§o°°§ﬁ§51t1°n oft kheceALOKT of
t he charge control entﬁgaé range. from bout %to 10 wt. %
preferably §r0n1abbU and”the Ebkﬁ ﬁPn%&n9®BﬁetﬂedEXI8F@HaFFﬂe
52;glgglgte Conposhempegaturetkneaggggr L8 e%giggemQQEOSHanhnvent%Oais-
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 kheader, 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



- 17 - wet devel oper for electrostatic recording or the like,
the content of the coloring matter nmay range from about 1l w.%to
20wt . % preferably from3 w.%to 10 w.% in the case of a
-concentrated stock solution and, in gen- 5 eral, the colored fine
particul ate conposition is used by diluting it 10-fold to 30-fold
by volune in a di | uent. As has been descri bed above,
it is a very preferable nmethod to use the coloring matter and the
10 like in the formof a high-concentrati% conmposition in

which the coloring matter and the |ike have been dis- sol ved or
finely divided beforehand at hi gh concentra- tions in the resin

conponent, such as ¢hhe 1&@4@)’%ﬂsferred inftS ithe Qfesalnr Shaz )l @Qp\érated
conpatible with the resin com ponent. Such a high-concCentration

conposi ti on contai Rater is reﬁd&ﬁéaq! Arian@&haEH, ! et iand et inilfgy datidie iy gh
concentr a- tions and, when it is thoroughly kneaded beforehand to

di sperse the col oricamses tter evapdriatd mhdler pelr fiorndmgr the kneadiswgf.ed to
color matching in advance, it facilitates 20 subsequent steps. The
hi gh-concentrati on conpodist imoicarrier resdm hgpom paepaatrhonf @f dhen@bove
a solid form such as coarse particles, coarse powder, fine powder,
a steet or d@sgﬁhedr&@gtmcqwemtﬁﬁl@rbpwmﬁwm @f the colomre
content  of the colaqring matter and the [like.in the

hi gh- concent r at i on idWhPe&teRnthFRe dd&s dif d{?olﬂosf(}ble 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 éarrier 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 50°C or higher'and softening points of about
90°C to 150°C, preferably of from 100°C to 130°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-



- 18 - Ww.%to 70 wt.% preferably from20 w.%to 60 wt. % or
so. N Exanpl es of a preparation nethod of the above-
descri bed hi gh-concentration conposition of the color- 5 ing matter
and the |like can include a dry el evat ed- t enper at ure kneadi ng
di spersion nmethod and a wet dis- persi on nmet hod meki ng use of a
tunbl i ng medi um such as ceram c beads, gl ass beads or steel balls.
As a met hod for dispersing the colorjng matter and the |ike at high
10 concentrations in the resin, it is no preferred to ' mel t
the resin and to knead and di sperse the col oring matter and the
like with and in the resin by using a ' kneadi ng di sperser such as a
two-roll mil, thrgeyy ?ﬂd mixing J¥ !ﬁnom%tﬁiﬁ%%d%gxcﬂ‘%@ & fluidizing
el evat ed-pressure kneader, 15 ~ single-screw extruder or tw n-screw
extruder. agent, A5 fdi8-dadhetANC WA AN od W YaFrderBldid Hf
the coloring matter and the 1ike, the nost preferred is to flush a
wat er - base paste Qfiduidl &ilspdrigomineyivand the like with a nolten
resin (melt flushing), for exam 20 pl e, the nethod proposed in JP
kokai 2-175770. De- The calanidikd igEe @afritdaiulpte mempstsdrtivas obdwsinest
the col or- ing matter and the |like and the resin are charged
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



wi t hout any solvent in a kneader or flusher which permts heating
with steam The contents are kneaded 25 at at nospheric pressure to
have the coloring nmatter and _ -
19 - the like transferred into the resin phase, separated

water is renoved, and then, still remaining water is caused to
evaporate while perform ng the kneadi ng. As a carrier resin
upon preparation of the above- 5 descri Bgd_hi gh- concentration
conposition of the col or- - ing mtter and the like, it is possible
to use not only a polyester resin of the same or simlar type but
al so a resin having conpatibility with such a pol yester

resin. Exanpl es ofplititadyawing asive Coaverade daunmssht -of 4fhthal imiddo-

pol ynmeri zation resins such as pol ystyrene, styrene-(meth)acrylic
acid ester copol ymethyltgrames: 2 groupsynele) acexk esddead copdhlysegqsentnd
(nmeth)acrylic acid ester polyners and copol yners; epoxy resins; and
vari - ous ¥exstirrilg and mixingyiothe tpigménte-wexcepfineélyl distns,
preferred resins are those having glass transition tenperatures

of about 50C or hiRgksed ey sesirngi agtiyerentobt mbbliy whereby ayoepmp 150C,

preferably of from100[err]C to 130[err] C and .
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 condénsation 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



being-in solid forns at roomtenperature. 20 The

condensati on- pol yneri zed resin obtained as descri bed above and
conmtaining the coloring matter and the like therein is then cool ed
and formed into fine particles. Wien it is used as an

| mage-r ecor di ng, _ col ored conposition (toner or developer), it . is
clas- 25 sified by a usual nethod as needed, followed the addi-

- 20 - tion and m xi ng of known nggtives such as a fluidizing
agent, a ferromagnetic material as a carrier,%ﬂﬁla l'iquid

di spersi on nedi um The col ored fine particulate conposition
obtained 5 I n accordance with the present invention is al so useful

as a col or-coatingst§pteEedaceBLabhbeEr] 08 hitkdhERlgas inletbedbefahi N,
el ectrostatic powder coating, powder cpaf- I ng or

fine-powdery-resi nwhyge ﬁé&éhﬂﬂn?ntﬁéﬁlthEnQOa coiled tbfdefiBae- eegor di ng,
col ored conposition. It is usefu 10 especially for the "powder
coating, powder coaktcbgd to a preeshpdr-reddchagdappaeatad, aahdckaw

di sclosed in the specification of JP kokai 10-120945.
The present inventmatewial heletsaft®ndbe dtirring, 31Scpabtd ofir the con-
specifically by the follow ng Exanples. 15 It is however to be noted

that the pré&sent iaeehratadjblue 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
stirrin.g to 230°C to 240°C, 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. 1In addition, 150 parts of the fine powder
of the concentrated charge control agent-resin composi-
15 tion obtéined 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°C, a glass transition |
20 temperature of about 59°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




not limted to these Exanples. All designations of "part or parts”
or "% “in the Exanples are by wei ght unl ess ot herw se specifically
i ndi cat ed. Exanple 1 20 (1) Preparation of a concentrated

bl ue pi gnent - di ol di spersion To 80 parts of a

bi sphenol A-propyl ene oxi de ad- duct (hydroxyl nunber: 321), 17
parts of a copper pht hal ocyani ne bl ue pigment (C. |. Pignent Bl ue
15:3) 25 and 3 parts of a phthalim donet glgted copper

- 21 - pht hal ocyani ne bl ue (average hunber of phthalim do-

met hyl groups: 2 groups/nole) were added. Subsequent to stirring
and m xing, the pignents were finely dis- persed by using a

three-roll mll, WiRELRSA PN ad cool itRN A i YRDiIcHHHe1d HiRisHeA
was prepared. As a result of an observation of the dispersion

under a m - intcoFepes ,alflindly ground imaaE jeteniddr addwhen clas-
finely dispersed without coarse particles. (2) Preparation of a
concentrat ed char gsidfded.ol Figenpowded of a bluecgiol cpedhosistiinocomposi-
Fi ne powder of a polyester resin (70 parts; num
tion, said powder having an average particle size of
5 about 7 pgm, 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 picturé 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



ber average nol ecul ar wei ght: about 6,000), which had been obt ai ned

by condensation pol ynerization of di ret hyl terephthalate and the
bi.sphenol A-propyl ene - 15 oxi de adduct, and 30 parts of a negative
charge contr ol agent of the chraom um conplex salt type were
prem xed in a high-speed nixer “#fld t hen kneaded in a heated
three-roll mll. Subsequent to cooling, the resulting nmass was
ground, thereby preparing fine powder of a 20 concentrat ed charge
control agent congoSTtTOW. (3) ondensdt on L
reaction of a pol yesgter resin nol
A-propyl ene oxi de duct { (783 ' parfs; hydroxyl was
charged in a condg nSas » 25 ti OT pol yneri zat i onur & 0SS
equi pped with a TOG , v
stirrer, a therrmneg;eg,g,a nj tfogen|gas in| et tube, 8a
measuring trap havi assd( oi |l ed condenser ton- ~
pressure-reduci ng |agparatus, and raw matjer Hal
stirring, 315 partls$o®ghe cop- 5 ceptrated bl ue
di spersion obtaingd§ 4 8§ he above procedures (
foll owed by the chapgs Q i nglof 536} parts jof di hal at e
and 0. 27 a-t—oftzretacetgt-e—FHhe—contepts—v TnTier
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stirring to 230[err]C to 240C, at which a condensation 10 reaction was
conducted for about 6 hours. The con- densation reaction was
aldowed to proceed further for 2 hours under reduced pressure to
bring the reaction to conpletion. In addition, 150 parts of the
fine powder of the concentrated charge control agent-resin conposi -
15 tion obtained in the above procedures (2) were added : and

m xed, whereby the charge control agent was 5 - uni form y di spersed.
The pol yester resin conponent in t he resul tant bl ue-col ored pol yner
was found to have a softeni ng poi nt of about 105[err]C, a glass
transition 20 tenperature of about 59[err]C, and a nunber average

mol ecul ar wei ght of;abedhafn88ion polymet#rabiefuebhgdibhsaokl 6lored
I mage-recording materi al Then, the bl ue-col ored pol yester

resin was taken polPektet rBsinsl ynarpresihobionaofoimagd-tecordingto a
25 thin filmthrough cooling rolls. After the thin film

- 23 - ~ was mateedads a cooling belt, it was coarsely crushed
into flakes, finely ground in a jet mll and then clas- . sSified.
Fi ne powder of a bl ue- coNdtbdreepertcbapesrh color, ceppggnsaii@npowder

havi ng an average particle size of ] .
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 addiﬁion of the fluidizing agent and mag-

15 netic iron powder. Accordingly, dry developers of
magenta, yellow and black colors for electrophotography
were prod;ced. |

Separately using the dry developers of the three

¢olors 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,



5 about 7 pm was obtained. Follow ng conventional neth- ods,
colloidal silica was added as a fluidizing agent . and the resulting
powder was m xed with nagnetic iron- powder as a carrier, whereby a
dry devel oper of a cyan col or for el ectrophotography was obtai ned.
Using the 10 t hus-obt ai ned dry devel oper of the cyan color for elec-
t rophot ography, copyi ng was conducted by a negative char ge

t wo- conponent dry el ecrophot ographi c copylng na- chine. A vivid
picture of the cyan col or was obt ai ned. & Exanple 2 15 (1)
Preparation of concentrated diol dispersions of red, yellow and
bl ack pignents In accordance with the procedures descri bed

I e R

of red, yellow and prgirent’s,” €ac aving-a ment ~cont ent

of 20% vere prepapggaysyBichBEqlPtiblabiiponent £u3BOBB1bE dabeSopers.

respectively. _
- 24 - [err] as a result, a vivid full-color picture of the four

colors was obtained. 1In addition, the same picture was
5 similarly copied on a transparent polyester film for
overhead brojectors. As a result, a full-color picture
of the four colors, which was able to show a vivid pic-
ture on a séreen, was obtained.
Using likewise the above-described four/full-
10 color dry developeré, a copied vivid four/full-color
picture was also successfully outputted by a four/full-

color dry electrostatic plotter.

15

20

25



- 25 - (2) Condensation polynerization reactions of col ored

pol yester resins and production of image-recording materi al s
Wth respect to each color, condensation 5 pol ymeri zati on was
conducted in accordance with the procedures descri bed above under
(3) of Exanple 1 by usi ng the. corr@spondi ng materials shown in
Tabl e 2. After conpletion of the reaction, the concentrated

charge control agent-resin conposition described above 10 under (2) of
Exanpl e 1 was addeq d—uprforyiy Xed. T T ST ifar nner as in

the procedures (4) |of |[Exajmple -1, |the gornesplondi ng {col orfed

pol yester resin was kgp olit, choled| caarslely grqund 4nd finely
ground, fol- wefl by the agditipn of|thg fljuidizing aggnt and nag-
15 netic iron [ efd | Accprdingly, fry devellopers of r magent a,
yel l ow and bl ack cq X or &l gctyrophqtogr @hy 3 | & Rere pPodquced.
Separately using tH ﬁ Hewel ppers|of thesthfee| - ~ dol—grs obt ai ned
above in Exanple 2, py hg wag con 20 Hucted by the |negat|li ve charge
t wo- conponent dry o el egrophpt ogr fphi c| copyi ng machiin i ctures of
t he ' :

O

Yellow color
603
540
536
«27
150
Yellow color

Table 2

Color and amount (parts) of developer, and colom
Magenta color
711
405
536
.2
150
Magenta color
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vivid colors shown in Table 2 were obtained. Using the f our

devel opers consi sting of the devel oper of the cyan col or produced
in*Exanple 1 and the devel opers of the 25 magent a, yell ow and bl ack
col ors produced in Exanple 2, -
26 - copyi ng was al so conducted by a copyi ng nmachi ne for .
negative charge two-conponent full col or devel opers. As a result, a
vivid full-color picture of the four oIors was obtained. In
addition, the sane picture was 5 S|n1IaFIy copied on a transparent
pol yester filmfor .overhead projectors. As a result, a full-color
pi cture ' of the four colors, which was able to shOM/a vivid pic-
ture on a screen, pasmpPLasned. Using |ikew se the
above- described four/full- 10 col or dry devel opers, a copied vivid.
four/ful'l-color (1) Pr&psi-alffowaﬁfa&:&ﬂcéﬂﬁﬁ&ﬁéé%idm@ﬂtpﬂébﬁﬂ by a
four/full- color dry electrostatic plotter.

compositions

With respect to each color, the fine powder of

[ 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 wifh
the corresponding formula described below in Table 3.
The resulting mixture was thoroughly kneaded by a

10 heatéd_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



27

Exanple 3

conposi tions
t he bi sphenol -type

28 -

5
dures (2) of Exanple 1 and

of
L) e

the fine powd

25

resin enployed in the pro-

~

(1) Preparation of concentrafed\pignent-resin

Wth respect to each col or,

pol yest er
the correspondi ng pignents

[err]
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were prem xed in a high-speed mixer in accordance with t he

correspondi ng formul a described bel ow in Tabl e 3. The resul ting

m xture was thoroughly kneaded by a 10 heated three-roll mll. The
resulting mass was cool ed and finely grounded, whereby a
concentrated pignent- resin conmposition containing the pignments at
a total concentration of 30% was obtained. It was placed on a
slide glass and, after nolten under heat, waszgbserved 15 under a

m croscope. All the pignent particles were found to be finely

di spersed wi thout coarse particles. 20 25

- 29 - [err] (12 W

(2) Condensation polymerization reactions of colored
polyester resins and production of image-recording
materials

With respect to each color, in the ¢ondensation
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 230°C to 240°C 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-
tainedlin the procedures (2) of Example 1 were added to
the resulting molten polymer. They were thoroughly
20 étirred 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



- 30 -° (2) Condensation polynerization reactions of col ored

pol yester resins and production of inage-recording materi al s
Wth respect to each color, in the condensation 5 pol ymeri zati on
reactor used in the procedures (3) of Exanple 1, the raw materials
for a bisphenol -type pol yester resin were charged in accordance
with the formul a shown below in Table 4. A condensation reac-

ti on was conducted under stirring at 230C to 40C for 10 about 6
hours and, under reduced pressure, the con- densation reaction was
all owed to proceed further for 2 hours. The pressure of the

pol yneri zati on reactor was. returned to atnospheric pressure, at
which the resin was cooled@si i awoliiny tied tgorte sioaen dioag ssilymemushed

di spersed at 15 t he high concentration therein, which was obtai ned
above in the procedmtss flakesandimed ¥f igrounsvddy aofigth@ill and then clas-
concentrated charge control agent-resin conposition ob- . Lained in
the procedures (2) sdfipdanpFine powser®fy & golored resin, GARASIHPMoI t en

pol yner. They were thoroughly 20, stirred and mi.xed sq that_ the
pi gnents and the ci®ige powder havdgg 3 aérﬁigm% % 0k ?(I}d".ut
'na Slnllansnanne% %%,tu%sp%%&%ﬂ%k%ﬁ (%%la%w%§§ 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. 1In the manner as described above,
dfy 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 pictﬁre 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



anple 1, the blue-col ored polyester resin was then t aken out of

t he pol'yneri zation reactor and fornmed into 25 a thin filmthrough
coeling rolls. After the thin film
- 31 - was cool ed on a cooling belt, it was coarsely crushed
into flakes, finely ground in a jet nill- &% -then clas- sified.
Fi ne powder of a colored resin conposition, sai d powder having an
average particle size of about 5 7 [err]m was obtained. Follow ng
t he conventifona T h- ods, dollordal silica was jadded as g
f1uidizing 49@nf § arid the resylting powder was m Yed wi|t honggnetic
i ron 0 as cdriipr. Infthe mapner asj descrilbed ghdge,
dry devel opgr® pfo ¢yam ¢obgr pragent g, yFII W/qolor agd (102 Bl gck col or
for el ectrogh® bas apty g ebf ai ned. i ng tfe th§ -lobt ai ned
dry devel opdr.of & he cyqn ' coljor, magenta, Jellow]|col or] agd |bl ack
color for o | 3 ¢l ectjopHot ogr aphy,| copyi hg was fonductied by amcdpyi ng
machi ne for nggatlre chqrgg twpb-conpdnent full-colpr 15 evel dpers in
a simlar ndel ag In anplep 1 and 2. V| vid ngnochriong gnd
four-col or pi & g3 werg¢ obtai hed. In a simlar manner|, oopyi ng was
conducted on| & [ r$fs- - par ent [pol yesffer filmfor dver headg
proj ect ors. AL | S cof(u'g/Ffm -col or| pictufe capapl e of shgwi |ng®a |vi vi d
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20 ture on a screen was obtained. Further, using |Iikew se t he

above-descri bed four/full-color dry devel opers, a copied vivid
fukl -col or picture was al so successfully out putted by the
four/full-color dry electrostatic plotter. 25 -
32 - [err] - 33 -

Exanpl e 4 (1) Production of polyester resin In the
condensation pol ynerization reactor used _ 33 -in the procedures (3) of
Exanple 1, 1,113 parts o the 5 ~bi sphenol A-propyl ene oxi de adduct, 577
parts of di rethyl terephthalate and 0.29 part of zinc acetate

were charged. A condensation reaction was conducted under stirring

at 230 to 240C f or Mampiled dhours. The
(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 chafged. A condensation reaction was conducted
under stirring at 230 to 240°C 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°C, a glass
transition temperature of 55°C, and a 150°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 sidé 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



reaction was allowed to proceed further for 2 hours un- 10 der reduced

pressure, whereby the reaction was brought to conpl etion. The

t hus- obt ai ned bi sphenol -type pol yester resin had an average

nol ecul ar wei ght of about 7,000, a softening point of 105[err]C, a
gl ass transition tenperature of 55C, and a 150[err]C nmelt vis- 15
cosity of about 1,600 poises. (2) Production of devel opers by
kneadi ng i n an extruder To proglyce full-color dry devel opers
for el ec- t rophot ography by using a tw n-screw extruder equi pped
with side feeders, the polyester resin discharge rate 20 of the
extruder was set in advance and automatic neter- I ng devices of
the side feeders wahaotlgho il hsippert Erom the cogidensialtd ore lpoiyohestirzaidesn
anounts. Wth respect to each color, the bisphenol-type

pol yester resin obtaiavderalxy arayn afhearnpredehatds (mE)teIZi@g devjige .f eFa pdg
nolten state into the tw n-screw extruder

- 34 - trwmgwqetrsiq%@paa %rﬁ%ﬁ?@%@eﬁé’cﬂ%ﬁiﬁéﬁtﬁisﬂﬁmbn
reactor by way of an autona neter deV|ce %
materials in the r &§IaH T the reﬁ&&<ﬁﬁﬂ3?sﬁ£ﬁQ?zs

the powder Of the re%h éﬁgn%¥aﬂgﬁ¥1of the corresponding color dispersed

at the high concentration therein, which was obtained
in the procedures (1) of Exémple 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



5 with the pignent of the correspondi ng col or dispersed at the

hi gh concentration .t herein, which was obtai ned I n the procedures
(1) of Exanple 3, and the powder of t he concentrated charge control
agent-resin conposition obt ai ned. i3y t-he procedures (2) of Exanple 1
were auto- 10 matically nmetered and fed by the correspondi ng autonat -
I c netering devices and were charged and added by the . correspondi ng
side feeders. They were kneaded with the pol yest er resin_conponent
in a nolten stafe. |In &he mhnner ap descr|i bed above, i} whs -
. . i) . . L M
possible to obtain| 853, | fage-reg¢ordi ngj col orled conpositiops, {eawh|of
whi ch s dogdSi|n thqg di spefsion of the dorresppndi ng pig e
and was even in toreuqad col gr density., 20 N 29 © 0
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- 36 - Exanpl e 5 - Foll ow ng the procedures descri bed

above i"n con- nection with the production processes of the

devel opers in Exanpl es 1-4, dry devel opers of blue color, magenta
5 color, yellow color and black color for electro- phot ogr aphy
wer e produced |ikew se by using correspond- I ng bi sphenol -type

pol yester resins, which had been ob- tained fromthe materials
shown in FIG 6, in place of t he bisphenol -type pol yester resins
formed by the con- 10 densation pol yneri zati on of the bisphenol

A- pr opyl ene oxi de adduct and dinethyl terephthalate. Using the dry
devel opers of the four colors obtained fromthe cor- respondi ng

bi sphenol -type pol grahpler 8si ns,. respective- |y, copying was
conducted by the copying nachine for 15 negati ve charge two-conponent
full-color devel opers. Followikigvthenprnockduresaddstuoibefupbovel én con-
pi ctures were ob- tained. In a_sim/lar manner, copying was
conduct ed on necgipnawdphr she pspjustipnt Pracesresvefhthe PRYPLOPEYS.

A four/full-color picture capabl e of shomﬁng a viv%? %0 icture o a.
screen was obt ai ned EEapphes lgdingry developprgeofsh Pﬁe°85§€e-8898P|Bed

L?ggtiglkégggfgod;ée_g¥?l&ellow colo%pgga’bﬁagﬁphg o¥i 59 LTEEE%BLor
photography were produced likewise by using correspond-
ing bisphenol—ﬁype 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-
1y, copying was conducted by the copying machine for

is negative charge two-component full-color developers.
Vivid monochrome and four/fﬁll-color pictures were ob-
tained. 1In 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



cessfully outputted by the four/full-color dry elec- trostatic
plotter. 25 - 37 - [err]

- 38 - Exanpl e 6 The pol yester resin of the blue
col or was taken out of the polynerization reactor in the procedures
(3) of Exanple 1 and was then forddd-into a thin film 5

through cooling rolls. After the thin filmwas cool ed on a cooling
belt, it was coarsely crushed into fl akes, finely ground in a mill.
Ten parts of the thus- ned powdel of the bfue-colored resin
wer e added, t oget per parts of p nmethacry|ate ester resin

o
(=X
)

§f
oS

molten resin

ty
(poises/125

iscosi
1,400
1,800

v

tion tempera-
59
55

ture (°C)

t

poin

(°C)
105
105

Properties of polyester resin

Table 6
molecular
weight
About 6,000
About 7,000

385

Amount |Number average| Softening [Glass transi-
1,234

(parts)
61
1,089

Material used

Name of
material used

(hydroxyl number: 351)
acid
Bisphenol A-ethylene

Dimethyl terephthalate
Fumaric

Bisphenol A-ethylene
oxide adduct

oxide adduct
(hydroxyl number: 321)




10 which is soluble in aliphatic hydrocarbon solvents, to 87
parts of "lIsopar G' (trade name; product of Exxon -Conpany) .
Sub'sequent to addition of ceranmi c beads as a tunbling nediuminto a
conti nuous hori zontal disperser, t he above-obtai ned m xture was

di spersed in the dis- 15 perser, whereby a concentrated bl ue stock

sol ution hav- I ng an average particle size of about 3 pm was
prepared. A wet el ectrophotographic develop§r3ga§ ob- tai ned by
addi ng 200 parts by volune of the con- centrated stock solution to
1000 parts by volune of 20 "I sopar G'. Simlarly, the
pol yester resins of the nagenta color, yellow col or and bl ack col or
were taken out of Example W€ pol ynmerization reactor in the procedures (2)
of Ex- anple 2 and were then forned into thin filnms through 25
cooling rolls, respectivdhge poAfeaterheddin of lthe M@ color was taken

- 39 - cooled on a cooling belt, they were separately coarsely
crushed into flakesutf iofefthegpolyhenizatiion redctior in the peogedures ga)h
of the colors, 10 parts of the thus- obt ai ned resin powder were
added, together wi ©of Fxgample l5and vgs hesy faemedatiateseethissifiluhich is
soluble in 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 um 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



al i phatic hydrocarbon solvents, to 87 parts of "I sopar G'.
Subsequient to addition of ceram c beads as a tum bling mediuminto
a contiguous horizontal disperser, t he above-obtai ned m xture was
di spersed in the dis- 10 perser. In this manner, concentrated
magenta, yellow and bl ack stock sol utions having an average
particle size of about 3 pmwere prepared. Wt el ec-

t rophot ogr aphi ¢ devel opers of the nmagenta col 94,-yel | ow col or and
bl ack col or were each obtai ned by adding 200 15 parts by volume of the
correspondi ng concentrated stock solution to 1000 parts by vol une
of "lsopar G'. Usi ng these wet el ectrophotographic

devel opers, codA@d idiy avadldidy tedd ,btheywete rel etapandtm%raqdnsely
copyi ng nachlne Copi ed pictures of vivid cyan, 20 magenta, yellow and
bl ack col ors were ahhahet intesfilakes, finely igmsiund Ugi @y midd .wetWith

devel opers of the cyan, magenta, yel | ow and bl ack col.ors, copying
was al so conduct ed tgspect to each mf /the ICQ:lcﬂliﬁ' i pards (ﬁ%d%b(ﬁgr%ﬁ'c
copyi ng ma- chine. As a result, a copied full-color picture wa
25 obt ai ned. RktaHaed K8sid MEvdaTowersAddesy  together with 3 parts

- 40 - four/full-col or. wet devel qpe rs i s€ ed vivid
full-color ptcture Uad JTIATH V?f" et;ﬁﬁ 10\% % HIEdn

aliphatic hydrocarbon solvents, to 87 parts of "Isopar
G". Subsequent to addition of ceramic beads as a tum-
bling medium into a contiguoﬁs 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 um 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 pérts 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



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

- 40 -

four/full-color wet developers likewise, a copied vivid
full-color picture was successfully outputted by a

four/full-color wet electrostatic plotter.

10

15

20

25



VWHAT | S CLAI 1. A process for produ
par t,i-<cul a @I”ﬂﬂ” ich conpri ses: a) addi
matt er an arge control agent to a raw mat
for the productlon of a resin conponent, or to said resin
period frominitiation to conpletion of polymerization of said resin
conponent or while said resin conponent is in a nolten state subsequent to

said conpletion of said polynerization, whergpy-said coloring matter and
optionally said charge control agent are dissolved or dispersed in the

a colored

e

resulting resin conponent; b) cooling said colored conposition
obt ai ned subsequent to said dissolution or said dispersion; and C)
form ng particles cfLagasd col ored conposition. and optionally dispensing
said particles in a dispersion nedium 2 . The process of Claima1l,
wherein said particl es ofl.saidd proicessd foampaoducingape coloredd finpeapary j et
mll or a wet_ dispenser with a tunbling_ nedium contai ned therein.
42 2 ticulate comp051t10n by dissolving or dispersing a
3 - coloring matter or a coloring matter and charge control
4 agent in a condensation-polymerized resin component and
5 forming the resultant resin composition into fine par-
6 ticles, wherein:
7 said coloring matter or said coloring matter and
8 charge control agent are added to a raw material com-
9 ponent for the production of the resin component, or to
10 said resin component in a period from initiation to
11 completion of polymerization of said resin component or
12 while said resin component is in a molten state sub-
13 sequent to said completion of said polymerization,
14 whereby said coloring matter or said coloring matter
15 and charge control agent are dissol&ed or dispersed in
16 the resulting resin component;
17 a colored composition obtained subsequent to said
18 dissolution or said dispersion is cooled; and
19 said colored composition so cooled is then formed
20 into fine particles.
1 2. The process according to claim 1, wherein
2 said formation into said fine particles is conducted by
3 a dry jet mill or a wet disperser with a tumbling me-
4 dium contained therein.
This Sheet Has Been R
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3. The process of Caim1, which further conprises adding g
addi,ti Ve group consisting of fluidizingl g
ferrorragnetslmfuﬂm”mﬁl“"m als and |iquid dispersion nedia.
The process of ‘d &inf'l,swhferein said coloring matter and op y said
control agent are in the formof a concentration conposition in which said
coloring matter and optionally said charge control agent have been

di ssol ved or dispersed beforehand in a portigg _of said raw materi al
conponent for the resin conponent, a portion of an internediate for said

resin conponent or a portion of said resin conponent. 5. The
process of Claim1l, wherein said coloring nmatter is selected fromthe group

consi sting of oil-sol ubl®. dyrse hrcqess cackymsdiny gami clapimnentwherein gati C

pi gnent's, carbon bl lack pignments and ferronmagnetic materials. 6.
The process ?df C dleast oheradditive sebectednfporenflypidizing yagempsi ses a
pol yester resin. 7. The process of Claim6, wherein_ said

pol yester redin haferromagretiqr@a¥rigr matemials and obiguid «dispeusion] C
8. The process of dajmy7, wherein said polyester, reS|n has a gl ass

transition terrpé?%\‘?’cﬁel‘-bfaqq%‘?n BprEher @t 2 dgsired time. 9. The
Prom about 160[ or 1] C to anop Lt REsedss febigliy 68 St £ fHefelh o
wh d |

erein said,po yeééf(i &?:%Puﬁ?‘%@tt?&y ylﬁoéﬁv%ﬁ%? nmé%?%&-a%? 4t cHPSet O

130[err]C. oCess of arm 6 yester

ggsbgohas a @unberc&ﬂﬁf@ﬂeagenfmﬁf@uiﬁftN@'ﬂ&ﬁmqgfféqmiéﬁmﬁgnéeﬁﬂ¥h€£bn

4 composition in which said coloring matter or said

5 coloring matter and charge control agent have been dis-
6 solved or finely dispersed beforehand in a portion of -
7 said raw material component for the resin component, a
8 portion of an intermediate for said resin component or
9 a portion of said resin component.

1 5. The process according to claim 1, wherein

2 said coloring matter is selected from the group con-

3 sisting of oil-soluble dyes, disperse dyes, organic

4 pigments, inorganic pigments,.carbon black pigments and
5 ferromagnetic materials. |

1 | 6. The process according to claim 1, wherein

2 said resin compohent primarily'comprises a polyester

3 resin.

1 7. The process according to claim 6, wherein a-
2 diol component as a raw material for said polyester

3 resin is at least one compound selected from the group
4 consisting of alkylene oxide adducts of bisphenol A,

T



12. The proc wherein said pol yester resin has a nunber
aver.age nDI fron1about 5,000 to 10, 000. |

process of - CI L di ol conponent as a raw mate 'g{8$ Egaggg BEEN
pol yest er reS|n |s at Ieast one conpound sel ected fromthelgrou Srsting

of al kyl ene oxide adducts of bisphenol A, bisphenol F, blsphenol AF and

bi sphenol S, in which al kylene chains are [err]-C[err] al kyl ene chai ns,
hydr ogenation products of said al kyl ene oxi de,gdducts,

bi s( hydr oxynet hyl ) napht hal ene, bis(hydroxynetﬁyl)-durene,'p-xylylene

gl ycol, Dbis(hydroxyethoxy)benzene, bis([err]-hydroxyisopropyl)benzene, and
bi s(hydroxynet hyl )- cycl ohexane; and a di carboxylic acid conponent of said
pol yester resgin is Hilsphearil e biePpRenivld avelael o dpHending ,griglivhich
consisting of terephthalic acid, isophthalic acid, 4,4'- biphenyl-

di carboxylic éaci d, alkyitemd elhaihss-atiec @@y lalkyd@md chains, hydrogena-

1, 4- cycl ohexanedi carboxylic acid, 1,2-cyclohexane-dicarboxylic acid,

1, 2- cycl ohexdnedi c&rilpax Wricsiuptisd ofivstaid eddivdens dxideumduatsaci d and -

mal ei ¢ acid, and Iomer aIkyI esters, acid hal ogeni des and aci d anhydri des

t her eof . 8 i% @rﬁ%@é‘Ydﬁf) raphithal eneyh &yis @Yﬁm%‘mqfﬁYéﬂe’s are

used for a d deve and si.ze qf fr,om about to 20 err

35. ;I'he proc shof qﬁ'l?'f ' %Y&%rﬁﬁ@ydﬁ"é‘yﬁs@d’xﬁ
10
or ocess of - Alai m 1 PHA é?fﬁ%a‘wé%%"g?‘%?%ﬁg?ég%s siar"ld"}ug <mgéra’mne§5*y?3and

have a size of fromg t%ﬁﬁ)[aerd] 1i E}% o}
Claim 15, wherein saﬁ% part |r% es are usle oxy lc d'eveﬁ er egﬁ:g%sf h(:;’\vledl a
2'429 of fromabout phivesdéd WdBin is at least one compound selected from

13 terephthalic acid, isophthalic acid, 4,4'-biphenyl-
14 dicarboxylic acid, naphthalene-2,6-dicarboxylic acid,
15 1, 4-cyclohexanedicarboxylic acid, 1,2-cyclohexane-
16 dicarboxylic acid, 1,2-cyclohexenedicarboxylic acid,
17 - methylnadic acid, fumaric acid and maleic acid, and
18 lower alkyl esters, acid halogenidés and acid an-
19 hydrides thereof.

1 8. A colored fine particulate composition pro-
2 duced by the proceSS according to any one of claims 1-
3 7.

1 9. The composition according to claim 8, which
2 is a dry or wet, image-recording, colored composition.
3 10. The composition according to claim 8, which
4 is a recording material for dry or wet, electro-

5 photography, electronic printing or electrostatic

6 recording. |

1 11. The éomposition according to claim 8, which

-
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18 . The process of Claim®6,:wherein said polyester resinis formed from an

produced by*the profes§ of Caiml. 2 0 The conpo
18, which is a dry or wet, image-recording, colored conp

roreire EAMIMMBIELE = = el ool comener: £ ;mggm
Lt Al .

The conposition of Caim18, which is a recording material for dry or wet,
el ectrophot ography, electronic printing or_elhgctrostatic recording.
22. The conposition of Claim18, which is a coating material for fluidized
bed "coating, electrostatic pomder coating, powder coating or fine

powdery-resin-type coating.

2 is a coating material for fluidized bed coating, elec-
3 trostatic powder coating, powder coating or fine-
4 powdery-resin-type coating.
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