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5 THEREQF, AND INK

BACKGROUND OF THE INVENTION
™, Field of the Invention
The present invention relates to an agueous

10 dispersion that contains a particlé containing a
water—-insoluble colorant in a water—-containing medium
in a dispersed state and a preparation process
thereof, and a particle that contains a water-
insoluble colorant and has good dispersibility in

15 water and a preparation process thereof.
Related Art

An ink-jet recording methed is a method in
k¥¥% which ink droplets are formed by any of various ink-

ejecting systems, and a part or the whole of them are

20 applied to a recording medium such as paper,
processed paper, plastic film, fabric or the like,
thereby conducting recording. Aqueocus recording
liquids composed mainly of a dye and water-soluble
édditives have heretofeore been used as recording

25 liquids fof ink-jet. Although they are excellent in
shelf stability as ink, those obtained by-printing

with these recording liquids may not have



2 satisfactory properties in water fastness,-light fastness or the |ike
dependi ng on uses thereof in sone cases, and so a further inprovenerl N 2006
being contenplated. It is thus attenpted to inprove the 5 water fastness

and light fastness by changing a coloring material froma dye to a pignent.
However, a pignent ink is often poor in ejection stability froma nozzle

of an ink-jet head conpared with the dyednk. In addition, since the

pignent is not a 10 single coloring matter nol ecul e such as a dye, but is
conposed of particles, an absorption spectrum beconmes broad due to
scattered light and reflected light by the pignent conpared with the dye,

so that the <coloring of an image forned by a pignent ink 15 generally tends

to become | ow camparedtddh gidle Pf ie8Ni hNMREEIOFIRE N A dyfgihpk. A method
for solving the problens involving such coloring property inhcludes such a

met hod that theapicgrey dis didel yke 0dOPBHdiNBeHa seshuharddemand for finely
grinding 20 the pignent to 100 nmor smaller so as to | essen the influence

of light- scat kefengaans exdidido 4ransohsesi amppveRant cioymssahde to that
of the dye. The fine grinding of the pignment Is generally conducted by
mechani cal for centsmpg stadi spdrtsiing t2hisrectht erepsedhtas iapsaved miHd , a rol
mll or a ball mll. According to this nethod, however, the fine grinding
of the pignent wiagedr fiasstheas abodit L190tnfaesbn28sNOY 2086:9ing a
coloring material from a dye to a pigment. However,
a pigment ink is often poor in ejection stability
from a nozzle of an ink-jet head compared with the
dye ink. 1In addition, since the pigment is not a
10 single coloring matter molecule such as a dye, but is
composed of particles, an absorption spectrum becomes
broad due to scattered light and reflected light by
the pigment compared with the dye, so that the
coloring of an image formed by a pigment ink
15 generally tends to become low compared with that of
an image formed by a dye ink. A method for solving
the problems involving such coloring property
) includes such a method that the pigment is finely
ground. There is thus a demand for finely grinding
20 the pigment to 100 nm or smaller so as to lessen the
influence of light- scattering and exhibit
transmission property comparable to that of the dye.
The fine grinding of the pigment is generally
conducted by mechanical force using a dispersing
25 machine such as a sand mill, a rell mill or a ball

mill. According to this method, however, the fine

grinding of the pigment is limited to about 100 nm to



3 the degree of primary particleé t hereof . Accordingly,

this

nethod is

difficult to be applied to a case where further grinding is requiredoNOV 2006
It takes a 5 | onger

(Japanese Patent Application Laid-Open No. 10-110111).
time for dispersion as the particle diameter of the pig

| essened, so that the cost is increased to a greater extent,

nment is
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and noreover

difficulty is encountered on the provision of a pignent having uniform
quality. Since it is very 10 difficult to grind the pignment to snaller

particles than the primary particles by this method, a pignment
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of the pigment is more lessened, so that the cost is

increased to a greater extent, and moreover

*) difficulty is encountered on the provision of a

pigment having uniform quality. Since it is very

10 difficult to grind the pigment to smaller particles

than the primary particles by this method,

a pigment

the primary particle of which 1s large cannot be used

as a raw material for the purpose of providing

pigment particles having a particle diameter smalier

15 +than 100 nm. On the other hand, there have been

proposed processes that a pigment is dissolved once

and deposited again to produce fine particles of the

) pigment. Japanese Patent Application Laid-Open No.

9-221616 has proposed fine grinding by the acid

20 pasting process that an organic pigment is dissolved

with sulfuric acid once. However, this process fails

to provide pigment particles having a particle

diameter smaller than 100 nm. Japanese Pa

tent

Publication Nos. 4-29707 and 6-4776 describe such a

25 process that an organic pigment is dissolved in a

non-protic polar solvent in the presence of an alkali

and then neutralized with an acid to provide fine



4 pignent particles. Since the fine grinding of the pignent and a

di spersion-stabilizing treatnent are not conducted at the sane tine Jdpmdviose
process, however, pignent particles finely ground at first 5 already
under go aggregation upon dispersion, and so it is difficult to provide a

pi gment di spersion of the substantially nanometer order. In Japanese

Pat ent Publication Nos. 5-27664, 6-33353 qnq_6-96679, and Japanese Patent
Application Laid-Cpen No. 11 10 130974, fine pignent particles are provided
by dissolving an organic pignent and a di spersing agent such as a
surfactant or a resin together in a non- protic polar solvent in the
presence of an alkali and then neutralizing the solution with an acid to 15

d it th [ t tigati th t | t h
evoal od that PRENRPGRBRE lﬁ&ﬁaﬁ”ci 3458 M uP o FaPbEoce &PE ot -
fficient i t YA t t
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separation of BB@@%Q”E@tlgrrferrﬁfnﬁéﬁ§@lé’§”f11@é(l§‘e!g‘%ﬁhhz%tt' ¢ and 25

reprecipitation is also"conducted at the same tine i's inpossible to

sufficiently paweaaya@m@r@td Qygrfgd o GPBAt dPapbirelies, and spit is
inferred that NOV™ 2006
1t is difficult to provide a pigment dispersion of
the substantially nanometer order. In Japanese
‘) Patent Publication Nos. 5-27664, 6-33353 and 6-96679,
| and Japanese Patent Application Laid-Open No. 11~
10 130974, fine pigment particles are provided by
dissolving an organic pigment and a dispersing agent
such as a surfactant or a resin together in a non-
protic polar solvent in the presence of an alkali and
then neutralizing the solution with an acid to
15 deposit the pigment. However, an investigation by
the present inventors has revealed that the pigment
particles obtained by this process are not sufficient
) in dispersion stability in an aqueous solvent
containing water for applying them to, for example, a
20 water-based ink for ink-jet. Since this process
comprises a step of adding dropwise the acid to a
pigment solution (water content: 20 % or lower) to
deposit the pigment, and separation of the pigment
from the solvent by neutralization and
25 reprecipitation is also conducted at the same time,
it is impossible to sufficiently prevent asscciation

of the pigment particles, and so it is inferred that



5 a pignent dispersion of the nanonmeter order having an even particle
di aneter cannot be stably provided even when a dispersing treatnment g§ov%ods
ball mll or the I|ike is subsequently conducted. 5 By the way, when a
pi gnent-containing ink is used for ink-jet, it is considered that an ink
excellent in shelf stability is obtained by finely } grinding pignent
particles, and a change in viscosity of the ink and a change in particle
di aneter of the 10 pignent dispersion are [ittle even when the ink is not
used for a long period of tinme, and so good ejection property is easily
achieved viewed from properties of term nal sedinmentation velocity of the
i nk when the ejection property of the ink froma 15 nozzle (ejection
orifice) of an ink-jet head is _considered. However, the finer the pignent
particle, thednPt@nenRErdageersione cduthscaTeRF QRAErnRaYiNgf afhe
particle. Thus, the conyentianal way of a dispersion stabilization may not
be enough for 9'9® B?§gé 2?0 1g QﬂQﬁf99ﬁx9%n§ﬁ%P vpﬁavédﬂaaﬁﬂﬁgr of
nanoneter order, Wth respect to. ,a pignent coated with.a resin only
Physi cal - adsorfRFBNtf & SRR ne el Fhitn HE S eht FeEEsPEnce on a
pi gnent of S“Cfiﬁe2§ sgﬁgggﬁég Eﬁ us%gmﬁ&: gonmponent of an ink for ink-

th pirg At nﬁ@c% [

jet, in some cases, e ormnot only the cause that the kinds
of variousgadditivesggddgd 1,820 MM, 2006 gment-containing ink is

used for ink~-jet, 1t is considered that an ink
excellent in shelf stability is obtained by finely
"} grinding pigment particles, and a change in viscosity
of the ink and a change in particle diameter of the
10 pigment dispersion are little even when the ink is
not used for a long period of time, and so good
ejection property is easily achieved viewed from
properties of terminal sedimentation velocity of the
ink when the ejection property of the ink from a
15 nozzle (ejection orifice) of an ink-jet head is
considered. However, the finer the pigment particle,
the more increase in the surface area per unit mass
) of the particle. Thus, the conventiocnal way of a
dispersion stabilization may not be enough for a
20 dispersion comprising a particle having a diameter of
nanometer order.
With respect to a pigment coated with a resin
by only physical adsorption force, it leaves a fear
of solvent resistance. When a pigment of such a
25 structure is used as a component of an ink for ink-
jet, in some cases, the pigment may form not only the

cause that the kinds of various additives added to



6 the ink are limted, but also the cause that the quality of the
resulting image is deteriorated because a change in viscosity of thegiNgy 2006
depending on tenperature is |liable to becone great, and a quantity 5 of the
ink ejected froma nozzle of an ink-jet head varies. SUWARY OF THE

I NVENTION It is accordingly an object of the present 10 invention to provide
an aqueous dispersion in which a water-insoluble colorant is stably

di spersed in an aqueous nedi um containing water and which is suitably used
an ink which can provide a print excellent in coloring and transparency,
and a process capable of 15 efficiently preparing such an aqueous

di spersion. Another object of the present invention is to provide
particles that contain a water-insoluble _colorant and have excell ent

di spersi on st abPfi £k Arendtay tesh P ebbiatton prBEEsShafeddst. 20 A
further object of the present invention js to ,prqvide. an ink which can be
suitably used THA1E6¥mRE 5RO S5 HigMHUHIRIS ?gaéﬁpeﬁéeéﬁ&@ﬁb to the
present inventjon, there is_thus providedtan gqgﬁous i%Pers%fn cqggrising
a 25 particle RSHEEFAI Ag BARGerD nSol UbT £E¥oP br AAE, *Fhe EPEAEIE Hei ng

di spersed in a i t ai_ni ter i disper.si s, 1 he
di spersed 1N A RALYILEON ANNGHAI Ho nIDSHE! 0:bhE, ILTRELS AN §
5 of the ink ejected from a nozzle of an ink-jet head

varies.

SUMMARY OF THE INVENTION
It is accordingly an object of the present

10 invention to provide an aqueocus dispersion in which a
water-insoluble colorant is stably dispersed in an
aqueous medium containing water and which is suitably
used an ink which can provide a print excellent in
coloring and transparency, and a process capable of

15 efficiently preparing such an aqueous dispersion.

Another object of the present invention is to
provide particles that contain a water-insoluble

) colorant and have excellent dispersion stability in
water and a preparation process thereof.

20 A further object of the present invention is to
provide an ink which can be suitably used in
formation of a high-quality image.

According to the present invention, there is
thus provided an aqueous dispersion comprising a

25 particle containing a water-insoluble colorant, the

particle being dispersed in a medium containing water,

wherein the dispersion has the light-scattering



~intensity of not nore than 30,000 cps when the dispersion conprises an
enough anount of the particle so as to show the absorbance peak val ygngy 2006
regarding the visible light of 1. 5 According to the present invention,
there is also provided a process for preparing an aqueous dispersion,

whi ch conprises the steps of: (1) providing a solution conprising a water-
irnsol ubl e colorant and a di spersing agentydissolved 10 in a non-protic
organi c solvent in the presence of an alkali; and (2) mxing the solution
with water and obtaining a dispersion conprising a particle containing the
wat er -i nsol ubl e col orant and the 15 dispersing. According to the present
invention, there is further provided a particle containing a water-

ol ul e, col rt SN POyL 0o 30 g a5 U] Al heaveher 1 nolub

colorant in cry e,

wat er - I nsol UblCfihs.ﬁn@%%?ﬂﬁ?‘ggrgsggnﬁ‘?‘o!e?lro%%fp%r&d?urwe‘?fil n%wh%%%l%m ored

part exists w area having us o ose center is

a given point df fdher;papbhclie %sé%%wqaécﬁ( the pe %ggar&ﬁmgn&' @n, there
Kk e s descr

is still further provided an ink conprising t partic i bed above

in an aqueous edi e i Digh20oN0Y,2006 - 8
5 According to the present invention, there is
also provided a process for preparing an agqueous
dispersion, which comprises the steps of:
(1) providing a solution comprising a water-
insoluble colorant and a dispersing agent dissolved
10 in a non-protic organic solvent in the presence of an
alkali; and
(2) mixing the scolution with water and
obtaining a dispersion comprising a particle
containing the water-insoluble colorant and the
15 dispersing.
According to the present invention, there is
further provided a particle containing a water-
) insoluble colorant, showing the same hue as that of
the water-insoluble colorant in crystalline state,
20 and having a colored part with the water-insoluble
colorant and a nen-colored part, wherein the non-
coclored part exists within a circular area having a
radius of 40nm whose center is a given point in the
particle.
25 According to the present invention, there is
still further provided an ink comprising the

particles described above in an aqueous medium in a



; Ty to the present invention, there is yet stil
further provided a process for preparing a particle containing a sg4n0v 2006
wat er -i nsol ubl e colorant, which 5 conprises the steps of: (A) preparing the
aqueous dispersion in accordance with the process descri bed above; (B)
form ng an aggregate conprising the particle fromthe dispersion to separate
the 10 aggregates fromthe dispersion;_qpq‘(ca inparting redispersibility
to water to the particle in the aggregate. BRI EF DESCRI PTI ON OF THE DRAW NG

15 Figure 1 is a schematic drawing typically illustrating a particle
according to the present invention. DETAILED DESCRI PTI ON OF THE PREFFERED
EMBODI MENTS 20 The enbodi nents of the present invention will hereinafter

be described. However, the present inventionis not limted to these
enbodinents.'ﬁ%fﬁ%ﬁﬁﬁﬂn?%ﬁ@%ersion according to the present invention
compr oe 3 partlcl g conial L g, o yat L 28 inagluble S0l dranks hich 1o
R T Thu SR A N R R T
absorbance pe%ﬁrticle containing a water-insoluble colorant, which
5 comprises the steps of:
(A) preparing the aqueous dispersion in
accordance with the process described above;
(B) forming an aggregate comprising the
particle from the dispersion to separate the
10 aggregates from the dispersion: and
(C) imparting redispersibility to water to the

particle in the aggregate.

BRIEF DESCRIPTION OF THE DRAWING
15 Figure 1 is a schematic drawing typically
illustrating a particle according to the present

invention.

DETAILED DESCRIPTION OF THE PREFFERED EMBODIMENTS

20 The embodiments of the present invention will
hereinafter be described. However, the present
invention is not limited to these embodiments.

The aqueous dispersion according to the present

invention comprises a particle containing a water-

25 insoluble colorant, which is dispersed in a medium
containing water. The light-scattering intensity of

the dispersion is at most 30,000 cps when the



valué regarding visipre 1ight, such as the light having the wavel ength of
about 380 to 700nm of 1. 5 This neans that the light-scattering 'nt%ﬁ%bWbmm
of the dispersionis as extrenely |low as at nost 30,000 cps even when th

di spersi on contains enough amount of colorant to show the absorbance peak
value of 1 regarding the visible Iight. For the conventional 10 pignent ink
conprising a pignent particle whose average particle dianmeter is about 150
nm the light- scattering intensity of the ink is about 150,000 to 250,000
cps when the absorbance peak val ue of the conventional pignment ink
regarding the visible region 15 is 1. It will be understood fromthis fact
that the visual transparency of the aqueous dispersion according to the
present invention is much higher than the conventional pignment ink. The
particle in sdtBpansagiecasrdiisgsr sirorercorgt i aesunt f hethar pactté cd@ of a
wat er -i nsol ubl e col orant such as a pignent, and the fine particle is forned
by mixing a noﬁQprﬁFcthSr&&ﬁP§Q§%QRHﬁhOW%1Wﬂﬁcﬁb%@ﬁb@@@?spﬁgkagent and a

wat er -i nsol ubl e col orant, for exanpl.e, gnent are djssolved, with water.
Preferably, thé? %?tF@gérﬁé992§¥§2%%ﬁwﬂﬁékFmﬁs$ﬁﬁt%scBh%réagWtf]the fine

G vi ded i th P RBROEoF BPod BATENRTe r B RoP Yook 040M ( E dhepersing -
agent. e sraupRrs ALSREEhAR HLCANG J0 408 PLESERECROYEY! k9" cht
dispersion is as extremely low as at most 30,000 cps
even when the dispersion contains enough amount of
colorant to show the absorbance peak value of 1
regarding the visible light. For the conventional
10 pigment ink comprising a pigment particle whose
average particle diameter is about 150 nm, the light-
scattering intensity of the ink is about 150,000 to
250,000 cps when the absorbance peak value of the
conventional pigment ink regarding the visible region
15 is 1. It will be understood from this fact that the
visual transparency of the aqueous dispersion
according to the present invention is much higher
) than the conventional pigment ink. The particle in
such an aqueous dispersion comprises a fine particle
20 of a water-insoluble colorant such as a pigment, and
the fine particle is formed by mixing a non-protic
organic solvent, in which a dispersing agent and a
water~insoluble colorant, for example, a pigment are
dissolved, with water. Preferably, the particle has
25 a plurality of parts colored with the fine particie
of the water-insoluble colorant, each of the colored

parts being divided with a non-colored part made of



dispersing such 1i1ne partrcles in an aqueous nedi um conposed mainly of
water. 5 Such an aqueous di spersion can be obtained by, for exanpl e;oNd& 2006
steps of (1) dissolving an organic pignment as a water-insoluble col orant
and a dispersing agent in a non-protic organic solvent containing an
al kali; and (2) mxing the pignment 10 solution obtained in the step (1)
with water to provide an agueous dispersHﬁﬂ in which a particle containing

[

the pignent are di spersed. According to s process, the pignment solution

obtained in the step (1) is mxed with water, whereby the solubility 15 of
the pignent is lowered and fine particle of the pignent having a particle
di aneter of about 0.5 to 40 nmis deposited in the solution. If the

di spersing agent does not coexist at this tine, the fine particle nutually
gat her to forntRe gfe8Peag4PEgaLeNt20 THet REVERS e HERGT DRI const i t uti on,
however, it is conéiderﬁd % at _at | east. Qﬁglrl of. the fine ﬁagticle

deposi ted in the“LbFuEPohCi §MERFEF SR H 1 RS pk? sPRG2aBEHt PYy | etting

t he dispersinq%a ent .coexis% gn t he sqyution,.and t he di spersi,ng_agent 25
h

covering at le 5 p%rﬁépg gHc lpﬁngﬁ&ﬂ%Q%ﬁ%a%ﬁ ?%eaqﬁ?ﬁ nFeSF nts the
formation of t%gmgégﬁéwaggéggab% f%%eghe fine particle effectively.
e -1

According to t present invention, even when an
aggregate af the fing,cpanhi Ghfiebts Gimgsh rd figh nUese Obpthenkhngparticl e
for example, the steps of (1) dissolving an organic
plgment as a water-inscluble colorant and a
dispersing agent in a non-protic organic solvent
containing an alkali; and (2) mixing the pigment
10 solution obtained in the step (1) with water to
provide an agueous dispersion in which a particle
containing the pigment are dispersed. According to
this process, the pigment solution obtained in the
step (1) is mixed with water, whereby the solubility
15 of the pigment is lowered and fine particle of the
pigment having a particle diameter of about 0.5 to 40
nm is deposited in the solution. If the dispersing
) agent does not coexist at this time, the fine
particle mutually gather to form a great aggregate.
20 In the above-described constitution, however, it is
considered that at least a part of the fine particle
deposited in the solution is coated with the
dispersing agent by letting the dispersing agent
coexist in the solution, and the dispersing agent
25 covering at least a part of the fine particle of the
pigment prevents the formation of the great aggregate

of the fine particle effectively. According to the



inthe aggregation is not considered to exceed 1X109. It is inferred from
the observation through a 5 transm ssion type el ectron mcroscope thajnbE08006
pi gnent -contai ning particle in the aqueous dispersion forned in this
process has a plurality of colored parts 1 colored with the fine particle
of the water- insoluble colorant, and the colored parts 1 are 10 divi ded
with a non-colored part 2 of the dispensH_g__agent as typically illustrated
in, for exanple, Fig. 1, and it is considered that the colored part is
stably present in the dispersion, and the size of the colored part is smal
enough not to scatter the light 15 in a visible region. In other words, the
pi gnment- containing particle is said to have a non-coloredpart in a
circular area having, a.radius of 40 nmwhose center is a ig n point in the
Rk Feo8 Fhigen

particle. ThatPTESE0Csh)VePrhéChisFdrd) SRt AThef FTESERA %N has

f f I d t t.h i sibl | i ght lLke th ti I
e of colored PRy L 1g Beattenelhie W sl 1okt upl Hhe, Uhg comentt onal
Th f , the, di i i_Si. ti havj ticl
mer el ore, Une, 1 sper Shab COMELSI0 . parli che Davtnocgn guccagg art ol e
ight scatteripg {BasyEENPRL i ol kel dbd il oscahLEnbAgaand high in

transparency conpared w a 20 NOv 2006 spersion~of pignent
particles havingahHei§30Bn RIHL ehe dIEhercas-Opepehsd BYet he ordinary
pigment-containing particle in the agueous dispersion
formed in this process has a plurality of colored
N parts 1 colored with the fine particle of the water-
insoluble colorant, and the colored parts 1 are
10 divided with a non-colored part 2 of the dispersing
agent as typically illustrated in, for example, Fig.
1, and it is considered that the colored part is
stably present in the dispersion, and the size of the
colored part is small enough not to scatter the light
15 in a visible region. In other words, the pigment-
containing particle is said to have a non-colcredpart
in a circular area having a radius of 40 nm whose
) center 1s a given polnt in the particle.
That is to say, the dispersion of the present
20 invention has few of colored part to scatter the
visible light unlike the conventional ink in which a
pigment particle prepared by a mechanical grinding
process. Therefore, the dispersion comprising a
particle having an average particle diameter of, for
25 example, 150 nm or smaller as determined by dynamic

light scattering measurement is little in light

scattering and high in transparency compared with a



grimnding process. Wien a pirgnent is dissolved once and then deposited by a
process |like the present 5 invention, it is generally considered thatynov 2006
crystallization of the pignment does not sufficiently progress, and so a
pi gmrent maki ng good use of coloring when it takes a specific crystalline
structure has a disadvantage fromthe viewpoint of 10 coloring ability.
However, the pignent-containing particl obt ai ned by the process according
to the present invention exhibit the sa hue as that of the pignment in
crystalline state, and nore specifically exhibit such coloring ability that
a hue difference 15 (AH) fromthe hue exhibited by the pignent in the
crystalline state is within 30 though the reason is not clearly known. The
di spersion acc rding@to thg Eresent i nvention exhjbits col oring power

r

conpar abl e wi tH+ 3PP AN sPér BLERCRIN LA LT $hd 3 YrEnthpaFael es prepar ed

by the grindin ocess .in the sa mass as e i spersion according to the
p¥esentgihvehtg%ﬁéégf?agaaﬁgtFﬁeanﬁbﬁﬁﬁﬁﬂﬁﬁ#Eh¥ﬂ¢%ﬁ8%¥$#8?é¥ cont;iged in
the dispersio rdin t he ent _i.n i an. have 25 average
particlepdiane Efgﬁﬁ?&iﬁgggggﬁge @%8§ ﬁnPég%%g&e “er %ﬁ?#ik% red %ygthe

dynam c |1 ght §H&F£ﬁéh”8egg§ﬁﬁgﬁ? %%g%$%$%§§:¥¥¥%.éﬁe #geggh% aqueous

di spersion, the pignent- tontainin cont ai ned € agueous
5 invention, it is generally considered that

crystallization of the pigment does not sufficiently
progress, and so a pigment making good use of
coloring when it takes a specific crystalline
structure has a disadvantage from the viewpoint of

10 coloring ability. However, the pigment-containing
particles obtained by the process according to the
present invention exhibit the same hue as that of the
pigment in crystalline state, and more specificélly
exhibit such coloring ability that a hue difference

15 {AH®} from the hue exhibited by the pigment in the

crystalline state is within 30° though the reason is

not clearly known.
) The dispersion according to the present

invention exhibits coloring power comparable with a

20 dispersion containing the pigment particles prepared
by the grinding process in the same mass as the
dispersicn according to the present invention so far
as the pigment-containing particles contained in the
dispersion according to the present invention have an

25 average particle diameter within a range of 3 nm or
greater as measured by the dynamic light scattering

measurement.



TOTSpersion naving tne apbove-described light- scattering intensity nore
preferably have an average 5 particle dianmeter of at nost 150 nm becayggy 2006
such an aqueous dispersion may be suitably used as an ink for ink-jet.
descri bed above, the process for preparing the aqueous dispersion according
to the present 10 invention conprises the steps of: (1) providing a solution
conprising a water- insoluble colorant and a dispersing agent dissolved in
a non-protic organic solvent in the préééH%é‘of an alkali; and 15 (2)

m xing the solution with water to obtain an aqueous dispersion conprising
particles containing the water-insoluble colorant and dispersing agent

di spersed in a water-containing nedium The preparation process of the
aqueous dispersion 20 according to the present invention will hereinafter
be described in detaflh. thasi aanesusy dispatmion ol tlvev hggdestri ption, the
description is given taking a pignent as a specific exanple of the water-
i nsol ubl e col of@REaimdREYEAL tikd oFate iaigdipt e Ple calBEaHEs according to
the present invention ,are not limted to organic pignments. (First

enmbodi ment) ZOXREEeﬁééén TﬁVl?Hetﬁ%%é%%ﬁ%ﬁ?????%ﬁé@r%bapéfion process of

the aqueous d'EESEEEQQn%CE%E%hQQGQ’&J?%f§£é¥erably have an average

5 particle diameter of at most 150 nm because such an
agqueous dispersion may be suitably used as an ink for
ink-jet.

As described above, the process for preparing
the aqueous dispersion according to the present

10 invention comprises the steps of:

(1) providing a solution comprising a water-
insoluble c¢olorant and a dispersing agent dissolved
in a non-protic organic solvent in the presence of an
alkali; and

15 (2) mixing the solution with water to obtain an
agqueous dispersion comprising particles containing
the water-insoluble c¢olorant and dispersing agent

) dispersed in a water-containing medium.

The preparation process of the aqueous dispersion

20 according to the present invention will hereinafter
be described in detail. Incidentally, in the
following description, the description is given
taking a pigment as a specific example of the water-
insoluble colorant. However, the water-insoluble

25 colorants according to the present invention are not
limited to organic pigments.

(First embodiment)



enbodi ment  of  the present invention is a step of dissolving an organic
pignment in a non-protic organic 5 solvent to prepare a pignent sol ut bpRovaiek
the second step is a step of reproducing pignent-containing particles
havi ng an even particle dianmeter in the formof an aqueous dispersion. As
the organic pignent used in the present 10 invention, any pignment nmay be
used so far as it is soluble in the non-%rotic organi c solvent in the
presence of an al kali and can achieve fhe obj ects of the present invention.
It nore preferably does not have reactivity under such conditions and is
stable. 15 More specifically, organic pignents used in printing inks,
paints or the |like nmay be used. Exanples of the organic pignents include

i nsol ubl e azo, disazo, condensed azo, anthraquinone, dianthraqui none,

ant hr apyri di ne, ant hBiR¢ hf6K8L ERPBI Adi o PASHAHAT1ITD PePe®FHi dhzol one,

pyr ant hr one, Sg{haloqganin ., flavanthrone, quinacridone, dioxazine,

di ket opyrr ol opyt% A BLCP R aRL APBAE L ON's BCRESIS &0 §hg % ne,

i ht hal , i d | i, ts., t d i ts, t al
conpl 6x pi grerEPOGHIEAL; 6 B pPERERNS, VSIS S f GHeRR<Sfand  dayl i ght
fl t pig . i fi eof _ I . P 2nt  Yel |
S s SR ) ShoRFoRH AP b3 hEE o (i Ui ue ofLRPTR o3¢ 2"

97, 108, 189, sdilfentBo PP8patala L3gmeh?®schittidd, ad@%ndb8ecdid

step is a step of reproducing pigment-containing
particles having an even particle diameter in the
form of an aqueocus dispersion.
As the organic pigment used in the present
10 invention, any pigment may be used so far as it is
soluble in the non-protic organic solvent in the
presence of an alkali and can achieve the objects of
the present invention. It more preferably does not
have treactivity under such conditions and is stable.
15 More specifically, organic pigments used in printing
inks, paints or the like may be used. Examples of
the organic pigments include insoluble azo, disazo,
} condensed azo, anthraquinone, dianfhraquinone,
anthrapyridine, anthanthrone, thioindige¢, naphthol,
20 benzoimidazolone, pyranthrone, phthalocyanine,
flavanthrone, quinacridone, dioxazine,
diketopyrrolopyrrole, indanthrone, isoindclinone,
isoindoline, quinophthalone, perinone and perylene
pigments, vat dye pigments, metal complex pigments,
25 basic dye pigments, fluorescent pigments, and
daylight fluorescent plgments. Specific examples

thereof include C.I. Pigment Yellow 1, 3, 12, 13, 14,



180, 184, 191 and 199; C 1. Pignment Red 2, 4, 5, 22, 23, 31, 48, 53, 57,

88, 112, 122, 144, 146, 150, 166, 5 171, 175 176, 177 181, 183, 184 NkRP2006
202, 206, 207, 208, 209, 213, 214, 220, 254, 255, 264 and 272; C.

Pi gnment Bl ue 16, 25, 26, 56, 57, 60, 61 and 66; C. 1. Pigment Vi ol et 19, 23,
29, 37, 38, 42, 43 and 44; C 1. Pignent Orange 16, 34, 35, 36, 61, 64, 66,
71 and 73; 10 and C. 1. Pignent Brown ZQ_Q% 38. These pignents may be used
either singly or in any conbination there The non-protic organi c sol vent
used in the present invention may be any solvent so far as it can dissolve
the organic pignent in the presence of an 15 al kali and can achi eve the

obj ects of the present invention. However, those having a solubility of at
least 5 %in mater are greferabl used. Those capable of freely ﬁlXIng W th

water are nor el pré?er? d. ot t'He M%mnﬁﬁf|%3d|%§olgéd ?Hra1§§hvéﬁ¥r20
i sadvant age | ALPhat 2Bhe AGnertL coRPa HoRy gt ch4l al 8 hatd o Hbbosi
shen the, SOLULLED L8 160 W10 T, e EgaLge R ol e, e ocpest 1y
endency or s, peyn s, Sl g 00 D L g et on
sol vent ingj ude;di ngty 1756U,| foxy deg g di meghy | il@@,aZPéSP' pepe, o9 fol@ne, N
208, 209, 213, 214, 220, 254, 255, 264 and 272; C.I.
Pigment Blue 16, 25, 26, 56, 57, 60, 61 and 66; C.I.
Pigment Violet 19, 23, 29, 37, 38, 42, 43 and 44; C.I.
Pigment Orange 16, 34, 35, 36, 61, 64, 66, 71 and 73;
10 and C.I. Pigment Brown 23 and 38. These pigments may
be used either singly or in any combination thereof.
The non-protic organic solvent used in the
present invention may be any solvent so far as it can
dissolve the organic pigment in the presence of an
15 alkali and can achieve the objects of the present
invention. However, those having a solubility of at
least 5 % in water are preferably used. Those
) capable of freely mixing with water are more
preferred. If the pigment is dissolved in a solvent
20 having a solubility lower than 5 % in water, such a
solution has a disadvantage in that the pigment-
containing particles are hard to deposit when the
solution is mixed with water, and coarse particles
are easily formed. 1In addition, it also has a
25 disadvantage in that there is a tendency for the
dispersion stability of the resulting aqueous

dispersion to be adversely affected. Specific



“Wet Nyl pyrrolidone, di net nyltor manmi de, acetonitrile, acetone, dioxane,
tetranmet hyl urea, 5 hexanethyl phosphoryl am de, hexanet hyl phosphoryl t nj&@yvdes
pyridine, propionitrile, butanone, cyclohexanone, tetrahydrofuran,

t etrahydr opyrane, ethylene glycol diacetate and y- butyrol actone. Anong

t hese, dinethyl sulfoxide, N 10 nethyl pyrrolidone, dinethylformam de,

di met hyl i m dazol i di none, sul fol ane, acet and acetonitrile are preferred.
These solvents may be wused either singly or in any conbination thereof. No
particular limtation is inposed on the proportion of 15 the non-protic
organi ¢ sol vent used. However, the solvent is preferably used in a range of
from2 to 500 parts by mass, nore preferably from5 to 100 parts by nass

per 1 part by nmass of the organic, pignent fromthe viewoints of good
0 ssol ved st ate*SEPOESE AE BY Ry mshtv e dast ekedsr A BRFRYilon of fine

ticl havi desi . igl.e .dj ter, and d I d it f th
oSl T ng aqueoBbLareREr o eRCORY TAE A et &1 R B eRtL Fragbe 01 tably used
a_di spersing aoent WOLGR s dlssolied il e Jonspr oLk, 28 qugani ¢ sol vent
presence Of " an-a ali’,”al'sosolubl'e i'n wat er’ and can-achi eve a

di spersi ng effggétogg;fggg&g%egiQ@%yéﬁgggfﬁ oy particles for the 20 NOV

2006 - 17 organic pignment in‘an agueous ‘so ution of the dispersing agent.
A surfactant Oﬁe£9h¥ﬁﬁyﬂﬁh%%ﬁ&@wyiamide,

hexamethylphosphoryltriamide, pyridine, propionitrile,
butanone, cyclohexanone, tetrahydrofuran,
tetrahydropyrane, ethylene glycol diacetate and y-
butyrolactone. Among these, dimethyl sulfoxide, N-
10 methylpyrrolidone, dimethylformamide,
dimethylimidazolidinone, sulfolane, acetone and
acetonitrile are preferred. These solvents may be
used either singly or in any combination thereof. No
particular limitation is imposed on the proportion of
15 the non-protic organic sclvent used. However, the
solvent is preferably used in a range of from 2 to
500 parts by mass, more preferably from 5 to 100
J parts by mass per 1 part by mass of the organic
pigment from the viewpoints of good dissolved state
20 of the organic pigment, easiness of formation of fine
particles having a desired particle diameter and good
color density of the resulting agueous dispersion.
As the dispersing agent, may be suitably used a
dispersing agent which is dissolved in the non-protic
25 organic solvent in the presence of an alkali, also
soluble in water and can achieve a dispersing effect

by forming pigment-containing particles for the



whose hydrophilic noiety is formed with at | east one of carboxyl, sulfonic,
phosphoric and hydroxyl groups, 5 and al kyl ene oxide is preferably usgeovooes
di spersing agent stably dissolved together with the organic pignent in the
non-protic organic solvent in the presence of an alkali is nore preferred.
When the hydrophilic noiety of the dispersing agent is forned 10 by only
groups ot her than those descried above, h as primary, secondary and
tertiary amno groups and a quaternary )ni um group, the degree of

di spersion stability may becone relatively lowin some cases though it is
sufficient in an aqueous dispersion of 15 the organic pignent containing the
al kali. The conventional pignent dispersing process requires sone

techni que such as sel ection of a dispersing agent  capable of efficiently

coming into coRf3eRlfi PRIMRET dar ARc&BICU DIt et PR afsthee dispersed in a-
medi um 20 Since both.disgersing ggent an%agjgnent gxist jn the nmediumin

the dissol ved St&PETPA"En I5PEsen SPﬁé@ﬁ; ﬁ,9£uf 1Bt attBRYBEt ween
agent wi tnreepafst BV EReelgTRic o S ALt B €0, ase o
BTN Uk kg bR SATY L el BB I0ETAL, RBSRSY, AL, o
fgﬁi'e]; 't icgln??/i yéﬁéﬁg agkw%@%@ﬁhe TRy e rSME AP ¥s 88! €l &di 5P ing
agent stably dissolved together with the organic
pigment in the non-protic organic solvent in the
presence of an alkali is more preferred. When the
hydrophilic moiety of the dispersing agent is formed
10 Dby only groups other than those descried above, such
as primary, secondary and tertiary amino groups and a
quaternary ammonium group, the degree of dispersion
stability may become relatively low in some cases
though it is sufficient in an aqueous dispersion of
15 the organic pigment containing the alkali. The
conventional pigment dispersing process requires some
technique such as selection of a dispersing agent
} capable of efficiently coming into contact with the
surface of a pigment in a state dispersed in a medium.
20 Since both dispersing agent and pigment exist in the
medium in the dissolved state in the present
invention, and desired action between them is easily
achieved, however, there is no limitation of the
dispersing agent with respect to the contact
25 efficiency on the surface of the pigment unlike in

the conventional pigment dispersing process, and so a

wide variety of dispersing agents may be used.



Strtacrants, sach as anitonic surfactants including alkyl benzenesul fonat es,
al kyl napht hal enesul fonate, 5 higher fatty acid salts, sulfonic acid sgkby 2066
hi gher fatty acid esters, sulfuric acid salts of higher alcohol ethers,

al kyl carboxylic acid salts of higher alkylsul fonam des and al kyl phosphat es;
noni oni ¢ surfactants such as pol yoxyet hyl ene al kyl 10 et hers,

pol yoxyet hyl ene al kyl phenyl ethers, poHyoxyetherne fatty acid esters,

sorbitan fatty acid esters, ethylene oxi‘de adducts of acetylene glycol,

et hyl ene oxi de adducts of glycerol and polyoxyethylene sorbitan fatty acid
esters; and 15 besides anphoteric surfactants such as al kyl betai nes and
am dobet ai nes, silicone surfactants, and fluorine-containing surfactants,

and derivatives thereof, Specific exanples of the polymeric conpound 20
used as the dispersitBeagbatalidluds e st ARy s,May adflom copol yner s

and graft copol yners. co se f at |east two oners (at |east one
t her eof bei ng %le%m%ﬁeggﬁﬁggﬁg & 00 SOnyRRt ¥ofo%Rd of any of

b |, | f oni h hor i d hyd I 25 d al kyl id
el ect od 1 rom Uy TARERRER T ERER" 88, FYRT s, A SA vttt e eRaSingne ot €e)
i nyl ht hal I I i ti 20 NOV 2006
XBnYe?ﬁglen?c§¥f§yg§é%¥§%%¥ggfggﬁggggd%i€¥£ﬁ§§HE§§%§¥%SQ%E?H%%SéryIic acid
derivatives, rRflacfVFLetdChdid salts, sulfonic acid salts of

higher fatty acid esters, sulfuric acid salts of
higher alcohol ethers, alkylcarboxylic acid salts of
higher alkylsulfonamides and alkylphosphates;
noniocnic surfactants such as polyoxyethylene alkyl
10 ethers, polyoxyethylene alkyl phenyl ethers,
polyoxyethylene fatty acid esters, sorbitan fatty
acid esters, ethylene oxide adducts of acetylene
glycol, ethylene oxide adducts of glycerol and
polyoxyethylene sorbitan fatty acid esters; and
15 Dbesides amphoteric surfactants such as alkylbetaines
and amidobetaines, silicone surfactants, and
fluorine-containing surfactants, and derivatives
j thereof.
Specific examples of the polymeric compound
20 used as the dispersing agent include block copolymers,
random copolymers and graft copolymers composed of at
least two monomers {at least one thereof being a
monomer having a functional group composed of any of
carboxyl, sulfonic, phosphoric and hydroxyl groups,
25 and alkylene oxide) selected from styrene, styrene
derivatives, vinylnaphthalene, vinylnaphthalene

derivatives, aliphatic alcohol esters of «,f-



met hacrylic acid derivatives, naleic acid, maleic acid derivatives,

al kenyl sul fonic acids, vinylamne, 5 allylamne, itaconic acid, itacogNev 2006
acid derivatives, fumaric acid, fumaric acid derivatives, vinyl acetate,

vi nyl phosphoni ¢ acid, vinylpyrrolidone, acrylam de, N-vinylacetamn de,

N-vi nyl formam de and derivatives thereof, and the |ike, and nodified
products and 10 salts of these copolynqg;xasgsides,'natural pol yneric
conmpounds such as al bumn, gelatin, rosin,~ shellac, starch, gum arabic and
sodi um al gi nate, and nodified products thereof may al so preferably be used.
These di spersing agents may be used either singly or 15 in any conbination
thereof. No particular limtation is inposed on the proportion of the

G sper 100 20y eel e e dgner s ag ppentc  preferghly ueed in
i t d at t 50 20, t ! 100 ts by. .of th

AT, 1 ol JTERL 50,0 A DY PR 0GRS B sl (R
hi gh th 50 : : - f..1.h -, ti

haher e SORBERAS YIESR BE A e, e sLaboamR e

the 25 di sher sipgqadent vakliodlc RHORALIAN Alpibe,cdhspershgsagent, | s | over

than 0.05 parts by mass per . mass o e org gnpntf it may
be 20 NOV 200653 201 aflli hEi, CUltta doh iSONR: &BS €5t 4 Qo RERT §¥Eqa g Hiflagiiens,

di spersing effect:
fumaric acid, fumaric acid derivatives, vinyl acetate,
vinylphospheonic acid, vinylpyrrolidone, acrylamide,
) N-vinylacetamide, N-vinylformamide and derivatives

thereof, and the like, and modified products and

10 salts of these copolymers. Besides, natural
polymeric compounds such as albumin, gelatin, rosin,
shellac, starch, gum arabic and sodium alginate, and
modified products thereof may also preferably be used.
These dispersing agents may be used either singly or

15 in any combination thereof. No particular limitation
is imposed on the proportion of the dispersing agent
used. However, the dispersing agent is preferably

) used in a range of at least 0.05 parts by mass per 1

part by mass of the organic pigment and at most 50

20 parts by mass per 100 parts by mass of the non-protic
organic solvent. If the proportion of the dispersing
agent is higher than 50 parts by mass per 100 parts
by mass of the non-protic organic solvent, it may be
difficult in some cases to completely dissolve the

25 dispersing agent. If the proportion of the

dispersing agent is lower than 0.05 parts by mass per

1 part by mass of the organic pigment, it may be



As the alkallr used in the first step, any alkali may be used so far as it
can solubilize the 5 organic pignent in the non-protic organi c sol vents 2006
achi eve the objects of the present invention. However, hydroxides of alkal
netal s, al koxides of alkali netals, hydroxides of alkaline earth netals,

al koxi des of al kaline earth netals and organic strong 10 bases are preferred

fromthe viewoint of the high organiq_gg ment -sol ubi lizing ability
thereof. Specifically, lithium hydroxidé€;~” sodi um hydroxi de, potassium
hydr oxi de, cal ci um hydr oxi de, potassium tert-butoxide, potassium nethoxide,
pot assi um 15 et hoxi de, sodi um net hoxi de, sodi um et hoxi de, quaternary
anmoni um conpounds such as tetrabutyl ammoni um hydroxi de, 1, 8-di azabicycl o-
[5,4,0]-7-undegcene, 1, 8-diazabicyclo[4,3,0]-7-nonene, _and, guanidine may be
used. These alébﬁfécHﬁ§ B8 §OBE SG5&% H&t AGMEYR of PREAAG1EBMDI nati on

thereof. No pgrticular Iigitation is inmposed on the proportion of the base
used. However, “+¥PFESHPEf EFAHS ‘used in a range of from0.01 to 1,000 parts

Che aikal i is Lower FHand. 61" gart S35 nHoa ber o ohart oy RATE of the
CLOAN! € L OTEN LS RNETLRORTE (b g L uEe Ly SeRGtR gl hal L here
organi ¢  pisggneptghAYet REGmEth ithe il SREI-SI RSk 89ePtghRitNgo1 vent and
achieve the objects of the present invention.
However, hydroxides of alkali metals, alkoxides of
alkali metals, hydroxides of alkaline earth metals,
alkoxides of alkaline earth metals and organic strong
10 Dbases are preferred from the viewpoint of the high
organic pigment-solubilizing ability thereof.
Specifically, lithium hydroxide, sodium hydroxide,
potassium hydroxide, calcium hydroxide, potassium
tert-butoxide, potassium methoxide, potassium
15 ethoxide, sodium methoxide, sodium ethoxide,
gquaternary ammonium compounds such as
tetrabutylammonium hydroxide, 1,8-diazabicyclo-
[5,4,0]-7-undecene, 1,8-diazabicyclo[4,3,0]-7-nonene,
and guanidine may be used. These alkalis may be used
20 either singly or in any combination therecf. No
particular limitation is imposed on the proportion of
the base used. However, it is preferably used in a
range of from 0.01 to 1,000 parts by mass per 1 part
by mass of the organic pigment. If the proportion of
25 the alkali is lower than 0.01 parts by mass per 1
part by mass of the organic pigment, disadvantage may

be involved in some cases in that there is a tendency



non-protic organic solvent. If the proportion is higher than 1,000 parts by
mass, di sadvantage may be 5 involved in sone cases in that the al kal iygNnov 2006
becomes hard to be dissolved in the non-protic organic solvent, and
increase in the solubility of the organic pignment al so becones

unexpectable. In order to conpletely dissolve the alkali in 10 the
non-protic organi c solvent, sonme quantity,of a solvent having high
solubility to the alkali, such as water a |l ower al cohol nmay be added to
the non- protic organic solvent. These solvents act as an

al kali-solubilizing aid to increase the solubility of 15 the alkali in the

non-protic organic solvent, and so the dissolution of the organic sol vent
beconmes easy.  Since dlsadvantage is involved in that the solubility of the

or gani ¢ plgnenF°|?6F8W€r8&ﬁﬂu§?tqﬂyﬂ%ﬁ¥?¥ﬂ dhHIPLVEntNE SEIHBF nass or

hi gher based on, the éﬁt q§1 ] e solvent, a rate qf addition of
about 0.5 to 3El@F89 dyﬁ@ﬁﬁ} TSt SREFRERPV RIS Ty n is that
t he solublllty f t he alkall onl en otlc orgapic_solvent is
relatively Iovv8 SB£8F9|C§Han %ﬁﬁﬁgk ﬁﬂ%%&mﬂP ?% anof” 25

| sopr opanol , bﬂﬂéhei" ¢angl 1°rodd‘$alfﬁlk§gym%§s “Sﬁﬂs?d'vgn%r g%r [rr{.<5§/ iU ckly

di ssol ve the organi ¢ pignment b e anbun used to

the m ni murg 20; N1 2006 5 2% onfe H 501 Ml ngh S ey RE9ZNKE 1R %%Tmeé tis
preferable to add the alkali in the formof a solution in

hard to be dissolved in the non-protic organic
solvent, and increase in the solubility of the
organic pigment also becomes unexpectable.
In order to completely dissolve the alkali in
10 the non-protic organic solvent, some quantity of a
solvent having high solubility to the alkali, such as
water or a lower alcohol may be added to the non-
protic organic solvent. These solvents act as an
alkali-solubilizing aid to increase the solubility of
15 the alkali in the non-protic organic solvent, and so
the dissolution of the organic solvent becomes easy.
Since disadvantage is involved in that the solubility
) of the organic pigment is lowered when the rate of
addition is 50 % by mass or higher based on the
20 quantity of the whole solvent, a rate of addition of
about 0.5 to 30 % by mass is generally most effective.
The reason is that the solubility of the alkali in
only the non-protic organic solvent is relatively 1low.
Specifically, methanol, ethancl, n-propanol,
25 isopropanol, butyl alcohol or the like may be used.
In order to quickly dissclve the organic pigment by

reducing the amount of the alkali used to the minimum



| ower al cohol or the like to the non-protic organic solvent, in which the
organi ¢ pigment has been 5 suspended, until the pignment is dissol ved.20A0V 2006
tthis tinme, renoval of foreign matter, or the |like can be conducted with
ease because the pignment is in the formof a solution. In the selection of
these alkali-solubilizing aids, it is inportant to ensure 10 conpatibility
with the dispersing agent, so that a Wﬁf al cohol such as net hanol or
ethanol is particularly preferably used fom the viewpoint of

conpatibility with the dispersing agent preferably used in the present

i nvention. 15 Wen the organic pignent is dissolved in the non-protic
organi c solvent, at |east one of a crystal-growh-preventing agent, an

ul travi ol et absorbent an antioxidant, resin additjves, et be added
'n addition tolPhngPa&H.l@gp. éﬁemrgéﬁ&wwr%%s.h S5 eRES4E T AbAGed

| f th wt. h- ht hal
Examles. O LnEoSLNR! B, BIRUTT RYEVAL L AGRISH ) Nel o Rl geyvani ne
field Spec'flfo&émrlgghbﬁ%%o MR A demBbul derlvat ves of

25 pht hal ocyani ne, onic aC| eri'vatives o ocyanl
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time, removal of foreign matter, or the like can be
conducted with ease because the pigment is in the
form of a solution. In the selection of these
alkali-solubilizing aids, it is important to ensure

10 compatibility with the dispersing agent, so that a
lower alcohol such as methanol or ethanol is
particularly preferably used from the viewpoint of
compatibility with the dispersing agent preferably
used in the present invention.

15 When the organic pigment is dissolved in the
non-protic organic solvent, at least one of a
crystal-growth-preventing agent, an ultraviolet

} absorbent, an antioxidant, resin additives, etc. may
be added in addition to the organic pigment and

20 dispersing agent as.needed. Examples of the crystal-
growth-preventing agent include phthalocyanine
derivatives and quinécridone derivatives well known
in this technical field. Specific examples thereof
include phthalimidomethyl derivatives of

25 phthalocyanine, sulfonic acid derivatives of

phthalocyanine, N-({(dialkylamino)methyl derivatives of

phthalocyanine, N-({dialkylaminoalkyl)sulfonamide



derivatives of quinacridone, N (dialkylamno)nmethyl derivatives of

qui nacridone and N 5 (dial kyl am noal kyl ) sul fonam de derivatives of 20 NOV 2006
gui nacri done. Exanples of the ultraviolet absorbent include ultraviolet
absorbents such as netal oxides, am nobenzoate ultraviolet absorbents,
salicylate 10 ultraviol et absorbents, benzophenone ultraviolet absorbents,
benzotriazole ultraviolet absorbents, cippamate ultraviolet absorbents,

ni ckel chelate wultraviolet absorbents, hindered am ne ultraviolet
absorbents, urocanic acid ultraviolet absorbents and 15 vitam n ultraviol et
absorbents. Exanples of the antioxidant include hindered phenolic
conpounds, thioal kanic acid esters, organic phosphorus conpounds and
aromati c am nes, _Exanpl es of. resi dditives inp de.synt hetic .20 resins
Slh s ani oni 0FFyEROAER &F SO VARl PECHETI B RRIR o £ e

pol yvinyl al coigl.;  peliyuethang,,  carhexyuret byl esel Lubase pol yester,

pol yal | yl ami de,” " “pol'yvi nyl pyrtrolidone, polyethyl ené 1 m ne, polyan ne

sul fone, pol yvijayk ,ami;nes @fdgﬁfr%ox%féwd&%wowiazﬁ h!m][ia%e% 1

cel lul ose, nelam ne resins an fied products thgreo of” t hese
crystal - gr owmt heph @UeRLRY YAt ihatt idSys 0hed RAbsorbents, 20 NOV 2006 - 24

antioxidants and resin additives may be used either singly or in any
conbi nati ors t heaeaftkylaminoalkyl)sulfonamide derivatives of
gquinacridone.

Examples of the ultraviolet absorbent include
ultraviolet absorbents such as metal oxides,
aminobenzoate ultraviolet absorbents, salicylate

10 ultraviolet absorbents, benzophenone ultraviolet
absorbents, benzotriazole ultraviclet absorbents,
cinnamate ultraviolet absorbents, nickel chelate
ultraviolet absorbents, hindered amine ultraviolet
absorbents, urocanic acid ultraviolet absorbents and

15 wvitamin ultraviolet absorbents.

Examples of the antioxidant include hindered
phenolic compounds, thiocalkanic acid esters, orxganic

) phosphorus compounds and aromatic amines.

Examples of resin additives include synthetic

20 resins such as anionically modified polyvinyl alcohol,
cationically modified polyvinyl alcohol, polyurethane,
carboxymethyl cellulose, polyester, polyallylamide,
polyvinyl pyfrolidone, polyethylene imine, polyamine
sulfone, polyvinyl amine, hydroxyethyl cellulose,

25 hydroxypropyl cellulose, melamine resins and modified
products thereof. All of these crystal-growth-

preventing agents, ultraviolet absorbents,



A proportion of water used in mxing the non- protic organic solveni,xéP2006
whi ch the organic pignent 5 and di spersing agent have been dissolvedﬂln t he
presence of the alkali, hereinafter referred to as "pignment solution", with
water in the first step to deposit the organic pignent is preferably 0.5 to
-1,000 parts by mass, nore preferably 1 to 100 parts 10 by mass per 1 part by
mass of the pignent solution fromthé @ﬁeﬁpoints of further inproving the
di spersion stability of the pignment-containing particles deposited in the
aqueous nedi um and making the color density of the resulting aqueous

di spersion 15 better. The tenperature of the pignent solution and water in
m xing themis preferably controlled to a range of from-50C to 100C, nore
preferably feshicoxig@nies 5o@l Space additémper Haw ofuzed sbtlugron 20 in
the m xing greatly influences the size of the organic pignent deposited,

t he tenperat@&§QﬁYtQﬁal%o@%!i%ﬁmbénﬁFéP§r§Bﬁ$eéégtrolIed to the range of
from-50C to 100C for the purpose_of obtaining,an aqueous dispersion of

pi gment - cont ai ni ng pbaﬁ”f(?m’g 15’5 REVIAGSE HAFG dife ™ et PRE order of

. ln ard | hieving the.flowability. of th | uti
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wat er
presence of the alkali, hereinafter referred to as

“pigment solution”, with water in the first step to
deposit the organic pigment is preferably 0.5 to
1,000 parts by mass, more preferably 1 to 100 parts
10 by mass per 1 part by mass of the pigment solution
from the viewpoints of further improving the
dispersion stability of the pigment-containing
particles deposited in the aqueous medium and making
the color density of the resulting aqueous dispersion
15  better.
The temperature of the pigment solution and
water in mixing them is preferably controlled to a
) range of from -50°C to 100°C, more preferably from

-20°C to 50°C. 8ince the temperature of the solution

20 in the mixing greatly influences the size of the
organic pigment deposited, the temperature of the
solution is preferably controlled to the range of
from -50°C to 100°C for the purpose of obtaining an
aqueous dispersion of pigment-containing particles

25 having a particle diameter of the order of nanometer.
In order to surely achieving the flowability of the

solution at this time, a publicly known freezing



to be mxed. In order to obtain pignent-containing particles 5 of the order
of nanoneter having evenness in size, the mxing of the pignent sol NS 2006
with water is preferably conducted as quickly as possible, and any of the
conventional ly known devices used in stirring, mxing, dispersion and
crystallization, such as an 10 ultrasonic oscillator, full-zone agitating

bl ade, internal circulation type stirrirpdevice, external circulation
type stirring device, and flow rate and ion concentration controlling
device may be used. The mi xing may al so be conducted in continuously 15
flowng water. As a nethod for pouring the pignent solution into water, any
of the conventionally known [|iquid-pouring nethods can be used. However, it
is preferabl epphat thpreslkanitosurh pourearthy e ogliedl, opropwdkere as an
injection flow froma nozzle of a 20 syringe, needle or tube or the Ilike.

| nci dental ly, glheocsobut gdyoeaywlalmsy e poilded fnoadmapker abi watefr nozzl es
for the purpose of conpleting the pouring in a short period of tine. In
order to stabl yopbepai&edt.he aqueous di spersion of the pignent-containing 25
particles, the alkali and the additives including the dispersing agent may
al so be added to watéP £§d5E tfﬁ AR AT Py FReDE gRRAEA3BIDEI BAITATFINGY 2006

26 It is onS|ge£ﬁd th th qﬁent dlifolved in the ngn-protic organic
sol vent un r98 sppa er ometer avling evenness 1in sSlize,

the mixing of the pigment solution with water is
preferably conducted as quickly as possible, and any
of the conventionally known devices used in stirring,
mixing, dispersion and crystallization, such as an

10 ultrasonic oscillator, full-zone agitating blade,
internal circulation type stirring device, external
circulation type stirring device, and flow rate and
ion concentration controlling device may be used.
The mixing may also be conducted in contimuocusly

15 flowing water. As a method for pouring the pigment
solution into water, any of the conventionally known
liquid-pouring methods can be used. However, it is

J preferable that the solution be poured into or fed

onto water as an injection flow from a nozzle of a

20 syringe, needle or tube or the like. Incidentally,
the solution may also be poured from a plurality of
nozzles for the purpose of completing the pouring in
a short period of time. 1In order to stably prepare
the aqueous dispersion of the pigment-containing

25 particles, the alkali and the additives including the
dispersing agent may also be added to water to be

mixed with the pigment solution.



crystal growmh or forns anorphous aggregates by the mxing with water in
the second step, and at the sane 5 tinme the dispersion stabilization 30NOV 2006
performed by the dispersing agent contained in the pignent solution. As
needed, a heat treatnment may be conducted within limts not inpairing the
di spersion stability during and just after the second step to adjust the
crystal 10 system and aggregated state of éhg aqueous di spersion of the

pi gnent - cont ai ni ng particles. The aqueous di spersion thus obtained my be
used in various uses, for exanple, inks for ink-jet as it is or by
adjusting the concentration of the 15 colorant as needed. By the way, the
aqueous di spersion obtained by the above-descri bed process may be too thin
in the concentration % .t he col.or ant cases
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di spersed again in an aqueous medi um whereby an 20 NOV 2006 27 aqueous

di sper si on favifiged tBeSidieha St aoNCeat ighi 08 pam fBeniensf athe That
is, as the third
dispersing agent contained in the pigment solution.
As needed, a heat treatment may be conducted within
limits not impairing the dispersion stability during
and just after the second step to adjust the crystal
10 system and aggregated state of the aqueous dispersion
of the pigment-containing particles.
The aqueous dispersion thus obtained may be
used in various uses, for example, inks for ink-jet
as it is or by adjusting the concentration of the
15 colorant as needed. By the way, the aqueous
dispersion obtained by the above-described process
may be too thin in the concentration of the colorant
) in some cases for applying it to the inks for ink-jet.
Although the concentration can be increased by
20 concentrating the dispersion, or the like, this
method is not practical from an industrial point of
view. In such a case, the pigment-containing
particle is first taken out of the agquecus dispersion,
dispersibility in water is then imparted to the
25 pigment-containing particle, and subsequently a
prescribed amount of such pigment-containing particle

is dispersed again in an aqueous medium, whereby an



step, an aggregate of the pignment-containing particles is forned fromthe

di spersion resulting 5 fromthe second step. A treatnent by addi ng ana@voos
i's preferably wused for the fornmation of the aggregate. The treatnment with
the acid preferably conprises the steps of aggregating the

pi gnent-containing particle 10 with the acid, separating the aggregate from
the solvent (dispersion nmedium and subjggting it to concentration,

desol vation and desalting (deacidification). By acidifying the dispersion
resulting fromthe second step, the static repulsion 15 force of the

di spersing agent is |lowered, thus the pignment-containing particles are
aggregated. When aggregation is performed with an acid in the conventional

pi grrent i sper 5hBoUNEARE P Gl 2 dhagpLEn Basobann observed, and it

is hard to 20 redisperse aggr egat ed” conp y even en a treatnent

with an al kali -Bgecheen tSURSUEMd Yor SONFLGT edrp e I hes agygous jgHgsper si on
of the pignent-containing particles prepared in the second step in the

preparation preeeps aecAGdrgdte tde 125 pighénenbedtaatngf the present
invention is used, however, the particle dianeter is scarcely increased
after the redi ppetsicdrsevien fwered her@gotiegadli opersidfl NOWuARAGg 28

performed with the acid. As the acid used in the aggregation of the
5 from the second step.

A treatment by adding an acid is preferably
used for the formation of the aggregate. The
treatment with the acid preferably comprises the
steps of aggregating the pigment-containing particle

10 with the acid, separating the aggregate from the
solvent (dispersion medium) and subjecting it to
concentration, descolvation and desalting
(deacidification). By acidifying the dispersion
resulting from the second step, the static repulsion

15 force of the dispersing agent is lowered, thus the
pigment-containing particles are aggregated. When
aggregatioﬁ is performed with an acid in the

) conventional pigment dispersion, increase in particle
diameter has been observed, and it is hard to

20 redisperse the aggregated completely even when a
treatment with an alkali has been subsequently
conducted. When the agqueous dispersion of the
pigment-containing particles prepared in the second
step in the preparation process according to the

25 first embodiment of the present invention is used,
however, the particle diameter is scarcely increased

after the redispersion even when the aggregation is



prgment-contarning particles, any acid may be used so far as it can
aggregate the pignent-containing 5 particles in the aqueous dispersi anNOV 2006
which are present as fine particles hard to be precipitated, in the form
of slurry, paste, powder, granule, cake (bulk), sheet, short fiber, flake
or the like so as to efficiently separate themfromthe solvent, and 10
achieve the objects of the present inventjgon. In order to separate the

al kali used in the first step at the sane tine, an acid capable of form ng
a water- soluble salt with the alkali used in the first step is nore
preferably used. The solubility of the acid 15 itself in water is also
preferably high. In order to efficiently conduct desalting, the anount of
the acid used_is_.preferabl little as possible within limts that the
pignent-contaiﬁ?ﬁggﬁgﬁgiwﬂ&é %ﬁeiﬁ%”lgqerus di spersion are aggregat ed.

Exanpl es of the 20 aﬁgdt'@cbgqayggg#f% cgﬂgogﬁigFggngHr5%6?%Ldbrnitric

acid, acetic acid, phosphoric aci | uor aci d, oacetic

acid and net haﬁﬁgﬂéhenhgn;%%&mng\M;sathmycdlr%hl&aﬁgcaegadma Cell G156 &and
sul furic acid “béing particularl’y preferred. The pignent-contai ning 25

particles in thgragdegus cainS PegHIcRfh tEONURS telyhéth ©-aBntaasiing separabl e
state by the acid can be easily separated by the conventionally known

centrifugals 20phEWi2086 129 theepanaidls didpersishprwitikhquiré- solid
separator or the like. At this tine, the degree of desalting and
present as fine particles hard to be precipitated, in
the form of slurry, paste, powder, granule, cake
{bulk), sheet, short fiber, flake or the like so as
to efficiently separate them from the solvent, and
10 achieve the objects of the present invention. 1In
order to separate the alkali used in the first step
at the same time, an acid capable of forming a water-
soluble salt with the alkali used in the first step
is more preferably used. The solubility of the acid
15 itself in water is also preferably high. In order to
efficiently conduct desalting, the amount of the acid
used is preferably as little as possible within
) limits that the pigment-containing particles in the
aqueous dispersion are aggregated. Examples of the
20 acid include hydrochloric acid, sulfuric acid, nitric
acid, acetic acid, phosphoric acid, trifluorocacetic
acid, dichlorocacetic acid and methanesulfonic acid,
with hydrochloric acid, acetic acid and sulfuric acid
being particularly preferred. The pigment-containing
25 particles in the aqueous dispersion converted into an

easily separable state by the acid can be easily

separated by the conventionally known centrifugal



desol vati on can be controlled by adding diluent water or increasing the
nunber of tines of decantation and 5 washing with water. The aggr egajesv 2006
obtained by the third step nay be used in the formof paste or slurry high
in water content as they are. However, they may al so be used as finely
ground powder by subjecting themto the 10 conventionally known drying

nmet hod such as spray drying nethod, cenéiéfugal drying method, filtering
and drying nmethod or freeze-drying met hod® as_needed. The fourth step in the
process according to the first enbodi nent of the present invention is a
step 15 of inparting redispersibility in an agueous nmediumto the
aggregates separated fromthe aqueous di spersion in the third step, and a
preferabl e treatnent |ncllgfs an kaI [ eat n ot her words, the

fourth step coﬁﬁPF§Pﬁ&rv Yed 4 % %q?égESQ%éS ﬁﬁﬂﬁfﬁﬂﬂﬁr%H|2|ng t he
t t t f d
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di spersion of t pi gnent -contai ning particles little in
inpuritiesgyanwagﬁlg%t@ﬂyﬁnggéfhe al kali used in the fourth step

The aggregates obtained by the third step may
be used in the form of paste or slurry high in water
\ content as they are. However, they may also be used
as finely ground powder by subjecting them to the
10 conventioconally known drying method such as spray
drying method, centrifugal drying method, filtering
and drying method or freeze-drying method as needed.
The fourth step in the process according to the
first embodiment of the present invention is a step
15 of imparting redispersibility in an agqueous medium to
the aggregates separated from the aqueous dispersion
in the third step, and a preferable treatment
} includes an alkali treatment. In other words, the
fourth step comprising the alkali treatment is a step
20 of neutralizing the pigment-containing particles
aggregated by, for example, using the acid in the
third step with an alkali to redisperse them in water
with a particle diameter near to the pigment-
containing particles in the aqueous dispersion
25 obtained in the second step. Since the desalting and
desolvation are already performed in the third step,

a concentrated base of the aqueocus dispersion of the



any al kali may be used so far as it acts as a neutralizer for the dispersing
agent having the acid 5 hydrophilic noiety to enhance the sol ubility Zomov 2006
wat er, and can achieve the objects of the present invention. Specific
exanpl es thereof include various organic am nes such as

am nonet hyl propanol, di nmet hyl am nopr opanol, di nethyl et hanol am ne, 10

di et hyl triam ne, nonoet hanol am ne, dietpagglgnine, tri et hanol am ne,

but yl di et hanol am ne and nor pholine; hydroxides of alkali netals, such as
sodi um hydroxi de, |ithium hydroxi de and potassi um hydroxi de; and anmoni a.
These al kalis may be used either singly or 15 in any conbi nation thereof.
No particular limtation is inposed on the anount of the alkali used so far
as it falls within uch a r.ange that stabl e redispersibility .can be

i mparted to th@lﬁpﬁﬁgﬁﬁgﬁﬁﬁﬁﬁ hPPriFteestthttRelBoiBGYreddss Fhever

const der 19 { g bag oo, O IRCEARGRA! JRRLe Y £58 ppREaLIg e
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and can achieve the objects of the present invention.

Specific examples thereof include various organic

amines such as aminomethylpropanol,

dimethylaminopropanol, dimethylethanolamine,

10 diethyltriamine, monoethanolamine, diethanolamine,
triethanolamine, butyldiethanolamine and morpholine;
hydroxides of alkali metals, such as sodium hydroxidef
lithium hydroxide and potassium hydroxide; and
ammonia. These alkalis may be used either singly or

15 in any combination thereof.

No particular limitation is imposed on the
amount of the alkali used so far as it falls within

) such a range that stable redispersibility can be

imparted to the pigment-containing particles in the
20 aggregate. However, considering the use of a

dispersion obtainable by redispersing the aggregate,

hereinafter called “redispersion”, as a printing ink,

an ink for ink-jet etc., the alkali is preferably

used in such an amcunt that the resulting dispersion
25 has pH of 6 to 12, preferably 7 to 11.

A water-soluble organic solvent may be added in

the redispersion to make easy to redisperse the



usabl e organi c solvent. However, exanples thereof include |ower alcohols
such as nethanol, ethanol, n 5 propanol, isopropanol, n-butanol, i sobistManotoss
and tert-butanol; aliphatic ketones such as acetone, nethyl ethyl ketone,
met hyl isobutyl ketone and diacetone al cohol; and besides ethyl ene glycol,
di et hyl ene glycol, triethylene glycol, glycerol, 10 pol ypropyl ene glycol,
et hyl ene gl ycol nononethyl (or nnnoethyl% et her, propyl ene glycol nethyl
et her, dipropyl ene glycol nethyl ether), }iﬁropylene gl ycol nethyl ether,
et hyl ene gl ycol phenyl ether, propylene glycol phenyl ether, diethylene

gl ycol nmonomet hyl (or 15 nonoethyl) ether, diethylene glycol nonobutyl
ether, triethylene glycol nononethyl (or nonoethyl) ether,

N- net hyl - pyrrol i done, 2-pyrrolidone, dingethylformm de,

di net hyl i ni daz8PPdrASHEd diigBteli-cHilid oxiee Parblgilfst hylacet ani de. These
solvents may 20 be  used either singly. or,in any conbjnation thereaf. The
anount of wat eP2Eh1iHeadqdddtL i rsF oHPYDERi ABATHY FEGCIFe S t he

pi gnent - cont ai ni_n particl.es be controlled to 99 down _to 20_% by nass,
br eforably 95 HOAH1ED 3Gy SHSEh The FATSIR: 25 TR Lt WAl BF e80! bl o
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tert-butanol; aliphatic ketones such as acetone,
methyl ethyl ketone, methyl isobutyl ketone and
diacetone alcohol; and besides ethylene glycol,
diethylene glycol, triethylene glycol, glycerol,

10 polypropylene glycol, ethylene glycol monomethyl (or
monoethyl) ether, propylene glycol methyl ether,
dipropylene glycol methyl ether, tripropylene glycol
methyl ether, ethylene glycol phenyl ether, propylene
glycol phenyl ether, diethylene glycol monomethyl {or

15 monoethyl) ether, diethylene glycol monobutyl ether,
triethylene glycol monomethyl (or monoethyl) ether,
N-methyl-pyrrolidone, 2-pyrrolidone,
dimethylformamide, dimethylimidazolidinone, dimethyl
sulfoxide, and dimethylacetamide. These solvents may

20 be used either singly or in any combination thereof.
The amount of water in the aqueous dispersion
obtained by redispersing the pigment-containing
particles may be controlled to 99 down to 20 % by
mass, preferably 95 down to 30 % by mass. The amocunt

25 of the water-soluble organic solvent may be
controlled to 50 down to 0.1 % by mass, preferably 30

down to 0.05 % by mass.



t he redi spersion, the conventionally known stirring, mxing and/or

di spersing devices nmay be used as 5 needed. \Wen paste or slurry of theNov 2006
organi c pignment having a high water content in particular is used, it 1is
not necessary to use waterln addition, heating, <cooling, distillation or
the like may be conducted for the purpose of enhancing the efficiency of
the 10 redi spersion and renoving the wat egosol ubl e organic sol vent having
beconme usel ess or an excess anount of the alkali. Mdification nay al so be
added to the colorant- containing particles contained in the aqueous 15

di spersion according to the present invention by any process selected from
the processes according to the follow ng second to fourth enbodi nents.
(Second enbodi nent) The .process cording to e second enbqdi ment 20 can
be perforned in the éhéﬁﬁﬁﬁﬁg%aach?E Y%ge¥frﬁge Sﬁ%agécéﬁﬁqgv%ps of the
preparation pr _ i e.f{ enhodi.ngn gt . a

pol yneri zabl e %%g%o%%ﬁq{bgi{g)n i‘%\%&(} El;gr)]i{’%ét pggng%tgestglogi(%%%p&l%g{g
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pol ymeri zed, whereby pignment in the pigment-containing par 'es is
fixed. By thigikiifignGnd/e MEEN s LNt AEPLAEsPARY Bkesisean 20 NOV 2006 33

be effectively prevented from being destroyed or osing the dispersibility
even when vari eegded. When paste or slurry of the organic pigment
haﬁing a high water content in particular is used, it
is not necessary to use waterIn addition, heating,
cooling, distillation or the like may be conducted
for the purpose of enhancing the efficiency of the
10 redispersion and removing the water-soluble organic
solvent having become useless or an excess amount of
the alkali.
Modification may also be added to the colorant-
containing particles contained in the aqueous
15 dispersion according to the present invention by any
process selected from the processes according to the
following second to fourth embodiments.
J {Second embodiment)
The process according to the second embodiment
20 can be performed in the same manner as in the first
and second steps of the preparation process according
to the first embodiment except that a polymerizable
compound 1is contaihed in the pigment solution. The
polymerizable compound in the resulting pigment-
25 containing particles 1s polymerized, whereby the
pigment in the pigment-containing particles is fixed.

By this fixing, the pigment-containing particles can



SUDSTANCES, Tor exanpl €, a surfactant and the like are added to the aqueous
medi um for the purpose of, 5 for exanple, adjusting the physical prope~Novesos
of an ink. Incidentally, the polynerizable conmpound itself my not have

di spersibility so far as pignment- containing particle having desired

di spersibility is provided by its conbined use with the dispersing 10

agent, but the polynerizable conpound witisya_ dispersing ability for the

pi gnent may be used. Furthernore, both of the pol ynerizabl e conpounds wth
and wi thout the dispersing ability for the pignment my also be used. At

this time, a dispersing agent 15 other than the pol ynerizabl e conpound with
the dispersing ability may al so be additionally used as needed. As

spect {1 el ghle BXamlas, \h s abes ete e pal ezl o comound

is used, the f ions n 20 may be

ment i oned: (a)lggghﬁnghgzQﬂkﬁﬁgkggﬁgﬁhggl@@@ﬁ;%h%nggkxg%%izable conpound)

+ (anot her di spersing agent ynmeri za i Spersing agent); (b)

(p0|ynEFiZab|eséb§E§h%E%9*%B%“Qxd%ﬁf&”Yﬁﬁﬁﬁfﬁgéﬁang5aﬁ@m%wé“vﬁkéC)
pol ynmeri zabl e di spersing agent; an (d) (pol yneri zabl e compound) + (anot her

di spersing 20 MW 20068d to34heagefitedlimddeunokypethzabhe pdsepeysi ng
agent). In the second step of the preparation process

5 for example, adjusting the physical properties of an
ink. Incidentally, the polymerizable compound itself
may not have dispersibility so far as pigment-
containing particle having desired dispersibility is
provided by its combined use with the dispersing

10 agent, but the polymerizable compound with a
dispersing ability for the pigment may be used.
Furthermore, both of the polymerizable compounds with
and without the dispersing ability for the pigment
may also be used. At this time, a dispersing agent

15 other than the polymerizable compound with the
dispersing ability may also be additionally used as
needed. As specific preferable examples in the case

) where the polymerizable compound is used, the

following combinations of the respective components
20 may be mentioned:

{a} {polymerizable dispersing agent} + (polymerizable

compound) + (another dispersing agent than the

polymerizable dispersing agent);

(b} (polymerizable dispersing agent) + (polymerizable
25 compound) ;

(c) polymerizable dispersing agent; and

(d} (polymerizable compound)} + {another dispersing



of the aqueous dispersion according to the second enbodiment of the pngsebs
i nvention, the pignent 5 dissolved in the pignment solution rapidly
crystallizes or forns an anorphous-1i ke aggregate by replacing the
non-protic organic solvent with water, and sinultaneously, the

pi gment-containing particle to which stable dispersibility is inparted with
at 10 |l east one of the dispersing agenr‘éﬁﬁ The polynerizable conmpound with
a dispersing ability is fornmed. As the pignent usable in the process
according to the second enbodi ment, any pignment nay be used so 15 far as
it is soluble together with the conponents of the pignment solution in the
non-protic organi c sol vent and can achi eve the objects of the present

i nvention. Spesgént thanpibs riedneefyiialcleiddl sherspngnegestpr.evi ously
mentioned in the process 20 according to the first enbodinent. As the
non-protic organi c séfvERe, sEkedel shemm i fikel PRePREAPALOEPFOLESST ding to
the first enbodinent may al so be used, and a m xi ng proportion _of the

pi gnent to theoﬁoﬁhﬁr6HPEQ&%y%ﬁﬁP%ﬂﬂ%Rﬂn%c%ﬁ%ﬁQ@gtg@ EhRe SR&PT so be set

in the sane manner .as in the process according.to the first enbodi nent. As
the pol ynerizab oé&WﬁBGnE?u§§ﬁ<?§QF%q1 %RW?E%AQBOGtﬁg B3 IMSNicess

according Lo the-5850nd eabodlntynd,f UsSHd o§OFRRHAd, i ch has a
crystallizes or forms an amorphous-like aggregate by
replacing the non-protic organic solvent with water,
and simultaneously, the pigment-containing particle
to which stable dispersibility is imparted with at

10 least one of the dispersing agent and the
polymerizable compound with a dispersing ability is
formed.

As the pigment usable in the process according
to the second embodiment, any pigment may be used so

15 far as it is soluble together with the components of
the pigment solution in the non-protic organic
solvent and can achieve the objects of the present

) invention. Specific examples thereof, include the

pigments previously mentioned in the process
20 according to the first embodiment.

As the non-protic organic solvent, those
exemplified in the process according to the first
embodiment may also be used, and a mixing proportion
of the pigment to the non-protic organic solvent, and

25 the like may also be set in the same manner as in the

process according to the first embodiment.

As the polymerizable compound usable in the



di ssolve in the non-protic organic solvent and can retain the 20 NOV 2006
pol yneri zability while being in the 5 resulting pignent-containing
particles. Preferably, a nonomer used in radical polynmerization or ionic
pol ynmeri zati on may be used. No particular limtation is inmposed on the kind
of a specific nmononer so far as it can bring about 10 the effects of the
present invention. However, exanples the?eof include a-olefinic aromatic
hydr ocarbons having 8 to 20 carbon atons, such as styrene, 4-nethylstyrene,
4- et hyl styrene, styrene- sulfonic acid and salts thereof; vinyl esters
having 15 3 to 20 carbon atons, such as vinyl formate, vinyl acetate, vinyl
propi onate and isopropenyl acetate; hal ogen-containing vinyl conpounds
having 2 to 20preselsen aatamrsiigudie ashei sgtondl embdd imenty| iidensedd ori de,
vinylidene fluoride, tetrafluoroethylene 20 and tetrachl oroethyl ene; olefin
carboxyl i ¢ aci mMpravichg M alo e carohyeg bhsabhe BStety t Wéreof , such as
met hacrylic acid and salts thereof, nethyl nethacrylate, eth
net hacryl ate, BASFPLVRetifadhiA A PHELF ABEIABEFYPRLFENE. ekl | IRdky |
met hacryl ate, 25 stearyl nethacryjateﬂlacrylic ac%d,and,sal s t hereof,
met hyl acryl at &Stétfy| AR L BeY yWat ke Beiaghyih acryl at e,
| aur oyl nethacryl ate, stearyl %g_NOV 2006 36 __acrylate, ,nethyl .itaconate,
ethyl i t aconat & HCIFICE b I artP Ll 1 Phob 8BF L Chrei CPARRYAPES, ot hyi
a monomer used in radical polymerization or ionic
polymerization may be used.
No particular limitation is imposed on the kind
of a specific monomer so far as it can bring about
10 the effects of the present invention. However,
examples thereof include a-oclefinic aromatic
hydrocarbons having 8 to 20 carbon atoms, such as
styrene, 4-methylstyrene, 4-ethylstyrene, styrene-
sulfonic acid and salts thereof; wvinyl esters having
15 3 to 20 carbon atoms, such as vinyl formate, wvinyl
acetate, vinyl propionate and isopropenyl acetate;
halogen-containing vinyl compounds having 2 to 20
) carbon atoms, such as vinyl chloride, vinylidene
chloride, vinylidene fluoride, tetrafluoroethylene
20 and tetrachloroethylene; olefin carboxylic acids
having 4 to 20 carbon atoms and esters thereof, such
as methacrylic acid and salts thereof, methyl
methacrylate, ethyl methacrylate, propyl methacrylate,
butyl methacrylate, Z2-ethylhexyl methacrylate,
25 stearyl methacrylate, acrylic acid and salts thereof,
methyl acrylate, ethyl acrylate, butyl acrylate, 2-

ethylhexyl acrylate, lauroyl methacrylate, stearyl



mal eate, ethyl nmaleate, fumaric acid and salts thereof, nethyl fu”aUWﬁ?vzmm
ethyl fumarate, crotonic 5 acid and salts thereof, nethyl crotonate, an

et hyl crotonate; cyano-containing vinyl conpounds having 3 to 20 carbon
atonms, such as acrylonitrile, nethacrylonitrile and allyl cyanide; vinyl

am de conpounds having 3 to 20 carbon atons, such as 10 acryl am de,

met hacryl ami de, 2-acryl ami do-2- net hyl prop@ne-sul fonic acid and salts
thereof; olefin aldehydes having 3 to 20 carbon atons, such as acrolein
and crot onal dehyde; vinyl aromatic amnes having 8 to 20 carbon atons, such
as 4-vinylpyridine 15 and 4-vinylaniline; olefin phenols having 8 to 20
carbon atons, such as 4-vinyl phenol; and diene conpounds having 4 to 20
carbon atons, sacklase,bumeddivEne tawbnsopr epehyBestdesnatke pellgneri zabl e
nononer may be suitably selected from pol yfunctional 20 nononers,
nacronnnoners,aﬁiﬁeﬁn@o@@éﬁﬁ(ﬁhﬂH%O&mdmmfeh©n@nbY§rédé,d@ﬁk%aﬂives t her eof .
These polynerizabl e conpounds may be used either singly or in any

conmbi nati on t hBpésRLteno el @alfaltsmifyrabhc asifdnpbsedadist he proportion
(when such two or nore 25 polynerizabl e conpounds as previously described in

(a) and (b) arENGSERT /1 MEtotlal T PrOpOre 1 GRCRRer EBRRT AL t RECHGINFer i zabl e
Cher presents | ngEHEl 3R TSy Q1o TR pTS B F ZabPES BB kBouRad € et of ably

crotonate; cyano-containing vinyl compounds having 3
to 20 carbon atoms, such as acrylonitrile,
methacrylonitrile and allyl cyanide; vinyl amide
compounds having 3 to 20 carbon atoms, such as

10 acrylamide, methacrylamide, Z2-acrylamido-2-
methylpropane~-sulfonic acid and salts thereof; olefin
aldehydes having 3 to 20 carbon atoms, such as
acrolein and crotonaldehyde; vinyl aromatic amines
having 8 te 20 carbon atoms, such as 4-vinylpyridine

15 and 4-vinylaniline; olefin phenols having 8 to 20
carbon atoms, such as 4-vinylphenol; and diene
compounds having 4 to 20 carbon atoms, such as

) butadiene and isoprene. Besides, the polymerizable

monomer may be suitably selected from polyfunctional

20 monomers, macromonomers, other conventionally known
monomers and derivatives thereof. These
polymerizable compounds may be used either singly or
in any combination thereocf. No particular limitation
is imposed on the proportion (when such two or more

25 polymerizable compounds as previously described in
(a) and (b) are used, the total proportion thereof)

of the polymerizable compound used within limits that



used 1n a range of fromO0.001 to 10 parts by mass, nore preferably from
0.005 to 2.0 parts by nmass per 1 5 part by nmass of the organi c pi gnmeny Nogvoiss
the viewpoint of nore inproving the dispersion stability of the

pi gnent -contai ning particles and making the color density of the resulting
aqueous dispersion better. 10 Wien a pol yneri zabl e conpound functioning as
a dispersing agent, which will be descrifed. subsequently, is used, the
anount thereof is controlled to an anmount required as the dispersing agent
and achieving the effect brought by adding the 15 pol ynerizabl e conmpound.
When the pol ynerizable conpound, of which the dispersing agent is required,
and the polynerizable conpound functioning as the dispersing agent are used

[0 combi nat | onabhechaidle AIPUNANEr o 8o pLeLerall Xngeh o  he above

range. 20 As tﬁe di'spérsing agen ment ~ sol ution, a reactive

enul sifier ma i 54 O o) woned..i rpocess
accorhihg toyF g%ﬁ%ﬁtHgﬁ%ggﬂ#3ﬁ¥h%%#%Qrgg%g?ggaegglE#%ﬂ§¥%%§§kwable as

the above-descyished iﬂolayrf%rﬂg?@%@_ﬁ%mow@m ZéoV%@anh}%sr %@CﬁdaVs% enulsifier
is used, the functions of both dispersing agent and pol ynméri zabl e conpound

can be achi evegiohy thteFcaayis) fiedm @NUoSOotdhe. DUphek s20 N s20Qer 38 of
conponents used can be reduced. As described above, the polynerizable
conpound aril t parteact mass of the organic pigment from the

viewpoint of more improving the dispersion stability

of the pigment-containing particles and making the

color density of the resulting agqueous dispersion

better.

10 When a polymerizable compound functioning as a
dispersing agent, which will be described
subsequently, is used, the amount thereof is
controlled to an amount required as the dispersing
agent and achieving the effect brought by adding the

15 polymerizable compound. When the polymerizable

compound, of which the dispersing agent is required,

and the polymerizable compound functioning as the

—

dispersing agent are used in combination, the total
amount thereof is preferably set to the above range.

20 As the dispersing agent added to the pigment
solution, a reactive emulsifier may be used in
addition to those mentioned in the process according
to the first embodiment. This reactive emulsifier is
usable as the above-described polymerizable compound.

2% When the reactive emulsifier is used, the functions

| of both dispersing agent and polymerizable compound

can be achieved by this emulsifier, and so the number



EMuT SITTer naving a runction as the dispersing agent nay be used in
conbi.nation, or three conponents of 5 the reactive emulsifier, polynesneebbr
conpound and dispersing agent may al so be used in conbination. The anount
of the dispersing agent added can be selected fromthe range previously
described in the process according to the first enbodi nent. Wen the 10

pol yneri zabl e conpound capabl e of func[j;g%ng as the dispersing agent and

t he di spersing agent having no polyneri ility are used in conbination,
the amount thereof is preferably selected in such a manner that the total
amount thereof falls within the range 15 described in the process according
to the first enbodiment. The polynerizable conmpound functioning as the

di spersing agent is capable of inparting djspe S|b|I|ty to the resulting
pi gment - cont ai t rfgPBROPERE Pclegd .ﬁapoh% 4\}%{4 e@m%e%. grent

sol ution mnth ter ecj f referabl e exa reof in Iude reactive
omul si 11 er's hANRE A 53%?83%8%?&@@&& "ngrbcﬁrﬁmﬁ i eg°
ol S0 S il e leci s, e s&%»%gg%%ﬁﬁﬁﬁgsa%hgz: o
groups, = and EH\A‘% k?é‘euQé&idﬁna'&%g\B&%f iy yd&s% N 28y, 6 £39
particular limtation 13 iiposed on the <pecif exa s 0 the reactive
emul sifiers sofarr@88cth6% emulsifier, polymerizable compound and
dispersing agent may also be used in combination.
The amount of the dispersing agent added can be
| selected from the range previously described in the
process according to the first embodiment. When the
10 polymerizable compound capable of functioning as the
dispersing agent and the dispersing agent having no
polymerizability are used in combination, the amount
thereof is preferably selected in such a manner that
the total amount thereof falls within the range
15 described in the process according to the first
embodiment.
The polymefizable compound functioning as the
_) dispersing agent is capable of imparting
dispersibility to the resulting pigmént—containing
20 particles in forming them by mixing the pigment
solution with water. Specific preferable examples
thereof include reactive emulsifiers having a
hydrophobic moiety, hydrophilic moiety and
polymerizable moiety at their molecules. Those whose
25 hydrophilic moiety is formed with at least one of
carboxyl, sulfonic, phosphoric and hydroxyl groups,

and alkylene oxide are preferably used. No



can achieve the ob] ects ol the present invention, and vinylsulfonic
4-vinyl benzenesul fonic acid, 5 allylsulfonic acid, 3 (neth)
acryl oyl oxypropanesui fonic acid, 2-nmethylallyl- sulfonic acid, 2-(meth

acryl oyl oxyet hanesul foni ¢ aci d,

nono{ 2- (neth)acryl oyl oxyethyl} acid phosphate, sulfates of 10 allyl
and salts thereof, vinyl ethers having yﬁgious pol yet her chains at t

correspondi ng side chains, such as polyo
pol yoxyet hyl ene higher fatty acid esters and pol yoxyethyl ene al kyl
et hers, allyl

et hyl ene al kyl ethers,

ethers, 15 and nononers of acrylic esters or nethacryli

esters are used. Commercially-avail able typical reactive emulsifier
i ncl ude " ADEKA REASOAP SE- 10N', "ADEKA REASOAP SE- 20N', " ADEKA REASOAP
SE- 30N, " ADEKR2YREASEAP &Ewatlomwm@ NE- 5De §RECTADEKA 20

NE- 30" (al

10

15

20

25

products of hi g LCN

HS- 10", " AQJAL@QaﬁgELeQO'OfA% El?@\cr cgmul%g%ééﬁ ﬂ@ﬂl?d\l_ 10",
" AQUALC]\I RN- 20
Dai i chi Kogyo
"LATEMUL 5-180
Cor poration),

5" n

aci d,
20 NOV 2006

2- acryl am do- 2- met hyl pr opanesul foni ¢ aci d,

al cohol
heir

phenyl

C
S

REASOAP
AQUALON

3y AR0E3° Ft*E#e?’O" 3&5%8'3 S B3 SbaRAL

VAPEEROE TS e LN ROL B0 ROG 8066 40 30" (both

products oﬁasagiggggngg%hJlgyggr|§5, Ltd.), and "RVMA-564", "RMA-568",
"RVA-1114", ’

n ANT

(meth)acryloyloxypropanesulfonic acid, Z-methylallyl-
sulfonic acid, 2-(meth)acryloyloxyethanesulfonic aci
2-acrylamido-2-methylpropanesulfonic acid, mono{2-
(meth)acryloyloxyethyl} acid phosphate, sulfates of
allyl alcohol and salts therecof, vinyl ethers having
various polyether chains at their corresponding side
chains, such as polyoxyethylene alkyl ethers,
polyoxyethylene higher fatty acid esters and
polyoxyethylene alkyl phenyl ethers, allyl ethers,
and monomers of acrylic esters or methacrylic esters
are used. Commercially-available typical reactive
emulsifiers include “ADEKA REASOAP SE-10N”, “ADEKA
REASOAP SE-20N”, “ADEKA REASOAP SE-30N”, “ADEKA
REASQOAP NE-107, “ADEKA REASOAP NE-20” and “ADEKA
REASOAP NE-30” (all, products of Asahi Denka Kogyo
K.K.)}, “AQUALON HS~-05", “AQUALON HS-107, “AQUALON HS-
207, “AQUALON HS-307, "“H-3330PL”, “AQUALON RN-107,
“AQUALON RN-207, “AQUALON RN-30" and “AQUALCN RN-50"
(all, products of Daiichi Kogyo Seiyaku Co., Ltd.),
“LATEMUL S-1207, “LATEMUL S-120A”, “LATEMUL $S-1807,
“LATEMUL 5-180A" and “LATEMUL ASK” (all, products of

Kao Corporation), “ELEMINOL JS-2” and “ELEMINOL RS-

d,



M- 60", "ANTOCS Ms-2N', "RN-1120" and "RA-2614" (all, products of N ppon
Nyukazai Co., Ltd.). These 5 enulsifiers may be used either singly orziNoatigs
conbi nati on thereof. A polynerization initiator may be used in the 5 process
according to the second enbodi nent as needed. This polynerization initiator
may be added to one or 10 both of water for preparing the pignment solution
and the non-protic organic solvent. As a $?Iynerization nmet hod, may be used
radi cal polynerization, ionic polynerization or the |ike. However, the

pol ynmeri zation is preferably performed by radical 15 polynerization fromthe
vi ewpoints of handling ability, easiness and wi de variation of usable

pol yneri zabl e conpounds. The pol ynerization may also be initiated and
caused to proceed by heat or light or_ conbined use thereof or by using a
pol yneri zat i on390 ﬁépﬁhatéﬁ AP HRAG Vel prer s IBRUREFE S | i ght  or

Combl ned use L RereR! . SRR AT e 0, SPRYE- B597, P
T b, USRSy % A0 SR VB 5 OB B o e
2,2, 22002 AR lec, 070 100 2000ty
2- met hyl propi ogaheki r3RG sPHRXIKE used either singly or in any
combination thereof.
A polymerization initiator may be used in the
) process according to the second embodiment as needed.
This polymerization initiator may be added to one or
10 both of water for preparing the pigment solution and
the non-protic organic solvent. As a polymerization
method, may be used radical polymerization, ionic
polymerization or the like. However, the
polymerization is preferably performed by radical
15 polymerization from the viewpoints of handling
ability, easiness and wide variation of usable
polymerizable compounds. The polymerization may also
J be initiated and caused to proceed by heat or light
or combined use thereof or by using a polymerization
20 initiator generating active species by heat or light
or combined use thereof.

Specific examples of the above-described
polymerization initiator include oil-soluble
initiators for thermal polymerization initiator, such

25 as azo polymerization initiators such as 2,2'-azobis-
iscobutyronitrile, 2,2'-azobis(2-methylbutyronitrile),

2,2"-azobls (2,4-dimethylvaleronitrile), 2,2 -



pol ymerization initiators such as benzoyl peroxide, |auroyl

bi s(4-tert-butyl cycl ohexyl) 5 peroxydi carbonate, tert-butyl

per oxy- 2- et hyl hexanoate, di-tert-butyl peroxide, tert-butyl
and 1, 1-bis(tert-butyl peroxy)-3,3,5-trimethylcycl ohexane.
initiators include persulfates such as ammoni um persulfate,

per oxi de,

20 NOV 2006

per oxybenzoat e
Wat er - sol ubl e
sodi um

persul fate and potassium 10 persul fate; peroxi de conpounds such as hydrogen

per oxi de; water-sol uble azo pol yneri zatio Lifitiators

S

uch as

2, 2' -azobi s(2-am di nopropane) di hydrochl oride and azobi scyanoval eric aci d;
and redox initiators such as conbinations of a peroxide and a reducing 15
(bi)sulfite, such as anmmoni um persul fate and sodium bisulfite,

of a peroxide and an am ne  conpound, such as ammonium
di net hyl ani noe®BaR&F (Zadd ddawditydidone Broay veloxraet ra

phot o- pol yneri za Irators su enzoi

benzyl di metdyl ng)%?}q:a%% ez}ooglergzbutgé,ﬁrk &F%%%ggbg%h%ﬁﬁ%%nﬁ@pe,

2- hydr oxy- 2- ne phenyl propan- I -one,

;

conbi nati ons

ersul fate qnd
g)aapsl yval'ent net al

i on, h hyd i 20 d Fez+. Ph - pol i i initi

| nci udehydr oBERDABSFPEER o T A JOISTat | 7ARROHeTPALEeat or 5 such s
b h , hyl o- AN} t 4- | -4' - et hyl di ph |

sul 106, 1 5opPOpYIER BRATCHOMG chearth (Hi ctaht PREZaNY BERYRSE"

ohot o- pol yrror | SACE B8 AEEPHLaY Sl Bt rbur it EPNERRektar

oxyla

te

di-tert-butyl peroxide, tert-butyl peroxybenzoate and

1,1-bis(tert-butylperoxy)-3,3,5~-trimethylcyclohexane.

Water-soluble initiators include persulfates such as

ammonium persulfate, sodium persulfate and potassium

10 persulfate; peroxide compounds such as hydrogen

peroxide; water-soluble azo polymerization initiators

such as 2,2’ -azobis(2~-amidinopropane) dihydrochloride

and azobiscyanovaleric acid; and redox initiators

such as combinations of a peroxide and a reducing

15 (bi)sulfite, such as ammonium persulfate and sodium

bisulfite, combinations of a peroxide and an amine

compound, such as ammonium persulfate and

/ dimethylaminoethanol, and combinations of a peroxide

and a polyvalent metal ion, such as hydrogen peroxide

20 and Fe®*. Photo-polymerization initiators include

hydrogen abstraction type photo-polymerization

initiators such as benzophenone, methyl o-

benzoylbenzoate, 4-benzoyl-4’-methyldiphenyl sulfide,

isopropylthioxanthone, diethylthioxanthone and ethyl-

25 4-{diethylamino)benzonate; and intramclecular

cleavage type photo-polymerization initiators such as

benzoin alkyl ethers, benzyldimethyl ketal, 1-



di et hoxyacet ophenone. A photo-cationic polynerization initiator such as

tri phenyl sul fonium 5 hexafl uoroanti nonate or triphenyl sul foni um phospbatow 2006
may al so be used according to polynerization method. These initiators my
be used either singly or in any conbination. The anount of these

pol ymeri zation initiators 10 used is preferably suitably controlled
according to physical properties and the %ige of a polyner intended to be
obtained in addition to the polynerizationh nmethod, polynerization
conditions, the kinds of the polynerization initiators used, etc. 15
However, it is generally desired that the anmount be selected froma range

of fromO0.05 to 10 % by nmass based on the nononer used. As the al kali used

[ [ t i t | ut.i dinth di to th
Second. 20 onbRHRRERE CYEAFHER AN GRE Ne FEURr | noThES R g0es EMI ng to

the first enbodli t b d d .t t added I b | ect ed
{rom the range. ~HESBYLBEAPER" Tne 5 ochuty TRETN ng ¢ 6 AEH A enbodi mont
25 In th [ t mhodi | t he st f i
the aqueous  aSerCrOR SORELCH A 1 he BLGHONTLONTA Ri ng. 20 NOV 2006 43

g::éi ﬁ;ﬁf‘elr)yagbis%gfag%g%a?i%%'ﬁe’l%iﬂé%&o%%ﬁ hy Y@t 85 5naRY, 128 1R iQfed in the
5 hexafluorocantimonate or triphenylsulfonium phosphate
may also be used according to polymerization method.
These initiators may be used either singly or in any
combination.
The amount of these polymerization initiators

10 used is preferably suitably controlled according to
physical properties and the like of a polymer
intended to be obtained in addition to the
polymerization method, polymerization conditions, the
kinds of the polymerization initiators used, etc.

15 However, it is generally desired that the amount be
selected from a range of from 0.05 to 10 % by mass
based on the monomer used.

As the alkali used in preparing the pigment
solution used in the process according to the second

20 embodiment, any of those mentioned in the process
according to the first embodiment may be used, and
the amount added may also be selected from the range
described in the process according to the first
embodiment.

25 In the process according to the second
embodiment, the step of preparing the aqueous

dispersion containing the pigment-containing



The process according to the first enbodinment. The third step in the process
according to the 5 second enbodinent is a step of polynerizing the 2pN0V2006
pol ynmeri zabl e conpound contained in the aqueous dispersion. It is
considered that by this third step, the polynerizable conpound in the

pi gnment-containing particles is polynerized to enhance the adhesion of 10
the pignment to the dispersing agent, and the dispersion stability is

i nproved. The initiation and proceeding of the polynerization can be
suitably controlled by polymnerization nethod and polynerization initiator
used. However, a process in 15 which the polynerization is initiated and
caused to proceed by heat or light or conbined use thereof is preferred.

When t he radical polynerizati,on initiator articul arl referably used in
the present i nBBRELEHCS SYLTEE it oS HBIe T ar FOhFL0Br BEEPABRAF Ser T or med
20 under conditiong of _a tegp%{atugﬁlhi her Qg about 1? totZOC.than t he

10- hour hal f-11#¢& Snﬁgfgpﬁ et hat "% %H%.T§e§a?8 Bebé ar iMtex to the

activation of e | ri i j Nigt | .edhe p ¢ ] ion is
preferably perF%gngg88§§§raé%%%%@fgpé%%aﬁg i%h£§_58#§§?%3§3hé physi cal
properties of the reguktiing QS (i SREr SR8t 9-c0RTLAG & Ghe
Incidentally, the polynerization'may also be initiated at the sane 20 NOV
2006 44 t§ mesasodapembbidithete i HeteS ot abHl PllcPALEhel @%e tO prepare

t he agqueous di spersion by setting the
polymerizable compound contained in the aqueous
dispersion. It is considered that by this third step,
| the polymerizable compound in the pigment-containing

particles is polymerized to enhance the adhesion of

10 the pigment to the dispersing agent, and so the
dispersion stability is improved. The initiation and
proceeding of the polymerization can be suitably
controlled by polymerization method and
polymerization initiator used. However, a process in

15 which the polymerization is initiated and caused to
proceed by heat or light or combined use thereof is
preferred. When the radical polymerization initiator

) particularly preferably used in the present invention

is used, the polymerization is preferably performed

20 under conditions of a temperature higher by about 10
to 20°C than the 10-hour half-life temperature that
is generally said to be an index to the activation of
the polymerization initiator. The polymerization is
preferably performed under suitable conductions

25 taking the physical properties of the resulting
aqueous dispersion into consideration. Incidentally,

the polymerization may also be initiated at the same



tenperature of water, into which the pignment solution is poured in the
second step, to a tenperature 5 suitable for the polynerization. The 20 NOV 2006
pol ymeri zation tine required of the polynerization reaction may al so be
suitably controlled by the polynerization nmethod, the degree of activation
of the polynerization initiator used, and/or the like. In general, the 10
polynmerization is preferably conducted unggr_such conditions that the

pol ynmeri zation is conpleted in fromabout 2 hours to about 24 hours.

Further, the solution subjected to the polynerization reaction my also be
purged with inert gas such as nitrogen in 15 advance. The aqueous di spersion
obt ai ned according to the above-described process, in which pignent-

contal ning parflifles L QUMM Nhd Nen 0T GIBRLAANE R AP Al e

pol ynmeri zabl e conpound a sSpet sed, may be "use rious uses, for

exanpl e, inks foy grrine’ﬂ‘a_'ﬂe?ttl?é ddudSudrabypediyshi By SRe oL aHd ation of

the colorant. Alt atively, the aqueous dispersio may al’so be subjected

to the sane preeegastasrd o Neatdhj ronsbepnabd tadr th gl idn1be; process
according 25 to the first enbodinen{. Mor e specificaFP , the four%h step in

the process acQ@r@dmxéd)iﬁmtﬁecgﬁdon@nbpéFnEﬂb S tenpleafutafrd ecovering the
pi gment 20 NOV 2006 45 containing particles subjected to the
pol yneri zath on sutinedtinenfor ntlidepd hjymelr st epian . agihegab éymbramathien
time required of the polymerization reaction may also
be suitably controlled by the polymerization method,
the degree of activation of the polymerization
initiator used, and/or the like. In general, the
10 polymerization is preferably conducted under such
conditions that the polymerization is completed in
from about 2 hours to about 24 hours. Further, the
solution subjected to the polymerization reaction may
also be purged with inert gas such as nitrogen in
15 advance.
The aqueous dispersion obtained according to
the above-described process, in which pigment-
) containing particles containing the pigment and a
polymer of the polymerizable compound are dispersed,
20 may be used in various uses, for example, inks for
ink-jet as it is or by adjusting the concentration of
the colorant. Alternatively, the aqueous dispersion
may also be subjected to the same processes as in the
third step and fourth step in the process according
25 to the first embodiment. More specifically, the
fourth step in the process according to the second

embodiment is a step of recovering the pigment-



aquedhs di spersion. The formation and recovery of the aggregates can be
conducted in the sane nmanner as 5 in the nethod used in the process
according to the first enbodi nent. When a pol yneri zabl e conpound i nsol ubl e

or hardly soluble in water is used, an
suspended or

conventional ly known drying nmethod such as spray drying nethod,
dryi ng met hod,

20 NOV 2006

unr eact ed pol yneri zabl e conpound

precipitated in the aqueous di spersion can be washed 10 out by
washi ng the aggregates with water. The_agteous di spersion of the pignent-
containing particles concentrated in the fourth step nay be used in
formof paste or slurry high in water content as it is. However, it
al so be used 15 as finely ground powder by subjecting it to the

fllterln

t he
may

centrifuga

hod f -d i hod
needed. The fiFPR ?ﬁ@dn%hpFﬁéJﬁfytgggﬂgé%gFﬁﬁaﬁorgﬁéﬁgo %@'gég%%ﬂgghggdlnent

Is a step of i|pparting, redi rtgdPM OaQ” ggk‘@gﬁﬁx?g‘a?‘r‘éﬁ(tq%the

cont ai'ni'ng partlc ornlng aggre

gag%@ g g%rtéleonf' 3fe m@m 4By Pe-ysedy! bkew se for
Ispersibility. The aggregates, to mhlch t he

pi grrent -

in the process,
the 25 inpartin

of the r

redi spersibili tyieha?gtiﬁ%ﬁe@adéredoe aESndebeper s8dthB aAmRIYROHE e

wher eby an aqueous
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first embodiment. When a polymerizable compound
insoluble or hardly soluble in water is used, an
unreacted polymerizable compound suspended or
precipitated in the aqueous dispersion can be washed
out by washing the aggregates with water.

The aqueous dispersion of the pigment-
containing particles concentrated in the fourth step
may be used in the form of paste or slurry high in
water content as it is. However, it may also be us=d
as finely ground powder by subjecting it to the
conventionally known drying method such as spray
drying method, centrifugal drying method, filtering
and drying method or freeze-drying method as needed.

The fifth step in the process according to the
second embodiment is a step of imparting
redispersibility to an aqueocus medium to the pigment-
containing particles forming the aggregates. The
alkali treatment in the process according to the
first embodiment may be used likewise for the
imparting of the redispersibility. The aggregates,
to which the redispersibility has been imparted, are

dispersed in an aqueous medium, whereby an aqueous

tr eat nent

um

2006 46 dispersion usable in various uses can be



The pignent-containing particle obtained by the process according to the
third enbodi ment has such a 5 structure that at |east parts of surf apeVv 2006
thereof are coated with a polyner of an ethylenically unsaturated conpound.
A process according to the third enbodinent as a preparation process of

such pignent- containing particle can be perforned in the sane 10 manner as
inthe first and second steps of the pgegﬁLgtion process according to the
first enbodi mrent except that a reactive enulsifier is used as the

di spersing agent in addition to the surfactant and polyneric conmpound. 15
For the thus-obtained aqueous dispersion of the pignment-containing

particle, at |least parts of the surfaces of the pignent-containing

articles are coated with t ol yner of the ethyl enicall unsat ur at ed
Pampound i n ¢ hELoREis Mrbsaks 4 Y S SHrRACRaRD ERE 59 Sonpound as

t he di spersing in the process according to the third enbodinent,
t hose nentioneéT%%§$L§ﬁ§%é£§§?é%cording to the first enbodi nent may be

4 As th . L Sifi . ; . . di
use t he reacti V?ﬁﬁ?&%%@%%%@%%&ﬁgnk"ﬁ‘?gggl'en Otbq%lg{eocgeéjf?lggor i ng

25 to the second enb reactive enul r, those

ol g a2 “pa i e s e stovepasthcuniat sl somout 20
be sel ect eds f r gk yr@ngehfeset i begst phbhes of surfaces thereof are
coated with a polymer of an ethylenically unsaturated
compound. A process according to the third
embodiment as a preparation process of such pigment-
containing particle can be performed in the same

10 manner as in the first and second steps of the
preparation process according to the first embodiment
except that a reactive emulsifier is used as the
dispersing agent in addition to the surfactant and
polymeric compound.

15 For the thus-obtained aqueous dispersion of the
pigment-~containing particle, at least parts of the
surfaces of the pigment-containing particles are
coated with the polymer of the ethylenically
unsaturated compound in the third step. As the

20 surfactant and polymeric compound as the dispersing
agent in the process according to the third
embodiment, those mentioned in the process according
to the first embodiment may be used. As the reactive
emulsifier, those mentioned in the process according

25 to the second embodiment may be used. As this

reactive emulsifier, those capable of alsc

functioning as the ethylenically unsaturated compound



process according to the first enbodinent. The third step in the process
according to the 5 third enbodinent is a step of coating at | east pamnnov @hé
the surfaces of the pignent-containing particles obtained through the first
and second steps with the } polyner of the ethylenically unsaturated
conpound. More specifically, the ethylenically 10 unsaturated conpound is
added to the aqueous dispersion under stpsring and then polynerized to

coat the whole or a part of each of the surfaces of the pignent-containing
particles as seeds with the polymer (shell) formed, whereby the dispersion
15 stability can be markedly inproved. The polynerization is preferably
performed by radical polynerization fromthe viewpoints of handling

oSSR RN SR L SEE B TR TR

coating. 20 No p Timrtation s I'mpose

unsat urat ed cogRauRg TNOIRI JoSd A rofiSthl NARA! dheast e fipl yper| Zabl e

car bon-car bon oubl e bond at 1ts nol ecul e an achi e j ects of

the present in}é%'@tc'e%@ a@@ﬂ&rﬂ;{ operih &St 2Ps Of elibBaliler@bt ai ned partl cles
into consideration however, it 1s preferable that a polynmer of the

et hyl eni cal I y unsat uimadeed rcionpaitsh (1onener proecdsed 2@ MM P ti8 as the
di spersing agent that is a material for formng the seed, and the sane or
simlar conpounttitrdl embodiment is a step of coating at least parts
of the surfaces of the pigment-containing particles
obtained through the first and second steps with the
) polymer of the ethylenically unsaturated compound.
| More specifically, the ethylenically

10 unsaturated compound is added to the aqueous
dispersion under stirring and then polymerized to
coat the whole or a part of each of the surfaces of
the pigment-containing particles as seeds with the
polymer (shell) formed, whereby the dispersion

15 stability can be markedly improved. The
polymerization is preferably performed by radical
polymerization from the viewpoints of handling

) ability, easiness and wide variation of usable
polymerizable compounds for coating.

20 No particular limitation is imposed on the
ethylenically unsaturated compound (monomer} so far
as it has at least one polymerizable carbon-carbon
double bond at its molecule and can achieve the
objects of the present invention. Taking properties

25 of finally obtained particles into consideration,
however, it is preferable that a polymer of the

ethylenically unsaturated compound {(monomer) be used



that used in the seed be used in the formation of the shell. Specific
exanpl es of a conpound having an 5 ethylenically unsaturated bond at 20tNOV 2006
nol ecul e include styrene, styrene derivatives, vinylnaphthal ene,

vi nyl napht hal ene derivatives, vinyl esters, acrylic acid, acrylic acid
derivatives, nmethacrylic acid, nethacrylic acid derivatives, -10 maleic

acid, maleic acid derivatives, itaconic_aggd, itaconic acid derivatives,
fumaric acid, fumaric acid derivatives, crotonic acid, crotonic acid
derivatives, alkenylsulfonic acid and derivatives thereof, vinylam ne and
derivatives thereof, allylam ne and 15 derivatives thereof, vinyl halides,

vi nyl cyani des, vinyl phosphonic acid and derivatives thereof,

vi nyl pyrroli d_og(g %@g Qﬁg \e/eartasj’.iéje%egr e\e/ﬁ‘fott,hat(ggt Q)?‘%%égfggildefo d derivatives

t hereof, N V|nylacetan1&) n atives tnhereo vinyl f or mam de and

derivati th f: lyef d I L i fi
erivatives tneLealindltefd edd defidlesne Vi é.a&og%ﬁgﬁ?yﬁ%@gﬁ 3&? In

phenols. Specif anpl es of ‘a conmpound havi ng two .
unsat urated bopdstatdds iPl@fdl feed Nod Udscgt Dy ene &B%HQtﬂEqﬁﬂﬁﬁﬁﬁd|ate

gl ycerol 25 dinethacrylate, trimethylol propane acrylate, trially

i socyanurate, yheyll .meshaenyliat exanigls acf W at@mpodhdi R¥khegzene, butadi ene
and i soprene. Besides, the 20 NOV 2006 49 ethylenically unsaturated
conpound ney betsyillealilaa ]l lselacded: f 4ol podbyfuact i eBamoeoriar s,

macr onononers,
include styrene, styrene derivatives,
vinylnaphthalene, vinylnaphthalene derivatives, vinyl
esters, acrylic acid, acrylic acid derivatives,
methacrylic acid, methacrylic acid derivatives,

10 maleic acid, maleic acid derivatives, itaconic acid,
itaconic acid derivatives, fumaric acid, fumaric acid
derivatives, crotonic acid, crotoeonic acid derivatives,
alkenylsulfonic acid and derivatives thereof,
vinylamine and derivatives thereof, allylamine and

15 derivatives thereof, vinyl halides, vinyl cyanides,
vinylphosphonic acid and derivatives thereof,
vinylpyrrolidone and derivatives thereof,

) {(meth)acrylamide and derivatives thereof, N-

vinylacetamide and derivatives thereof, N-

20 vinylformamide and derivatives thereof, olefin
aldehydes, vinyl aromatic amines and clefin phenols.
Specific examples of a compound having two
ethylenically unsaturated bonds at its molecule
include ethylene glycol dimethacrylate, glycerol

25 dimethacrylate, trimethylolpropane acrylate, triallyl
isocyanurate, vinyl methacrylate, vinyl acrylate,

divinylbenzene, butadiene and isoprene. Besides, the



ot her conventionally known nonomers and derivatives thereof. These 0 2006
pol yneri zabl e conpounds for coating 5 may be used either singly or i f EQV
conbination thereof. No particular Iimtation is inposed on the proportion
of the polynerizable conpound used. However, the pol ynerizable conmpound is
preferably wused in a range of fromO0.001 to 10 parts by mass, 10 nore
preferably from0.005 to 2.0 parts by mask¥?per 1 part by nass of the
organic pignment in order to nore enhance the effect of inproving the

di spersion stability of the resulting pignment-containing particles in an
aqueous nedi um by coating with the 15 polynmer and retain or nore inprove the
coloring power by the pignent to solids in the aqueous dispersion. The

pol ymeri zat i onebhyibeipalyyevnsatlive adenporoep daid coayi bg say théliyni ti at ed
and caused to proceed by heat or |ight or conbined use thereof or 20 by
using a pol ynmes¢kacied ifmom pody fyersriariayg reerdner spenaesompnioastrsor | i ght
or conbined use thereof. The polynerization initiator can be suitably

sel ected accoptihfy cenveatkionad lof kireretmgneameal 2yd dasavatdves conpound
(mononer) and dj spersing agent 25 used. The olynerlzatlon IS Ereferam
conduct ed in Fhﬁrﬁpglng?Qe%? E@éﬁ@e§62§?lﬁoﬁquQ£ﬂﬁﬁ QR neRACHBEticles in

?Pngqu??u? phagggd %:g hh%liﬁgg'zo ng]2006 50 %gerlzatlon At this
pri&fér a ﬁﬁ?yh%r?%%t? RPEL&for is added to
the thereof. No particular limitation is imposed on the
proportion of the polymerizable compound used.
| However, the polymerizable compound is preferably
used in a range of from 0.001 to 10 parts by mass,

10 more preferably from 0.005 to 2.0 parts by mass per 1
part by mass of the organic pigment in order to more
enhance the effect of improving the dispersion
stability of the resulting pigment-containing
particles in an aguecus medium by coating with the

15 polymer and retain or more improve the coloring power
by the pigment to solids in the agqueous dispersion.

The polymerization of the polymerizable
_) compound for coating may be initiated and caused to
proceed by heat or light or combined use thereof or

20 Dby using a polymerization initiator generating active
species by heat or light or combined use thereof.

The polymerization initiator can be suitably selected
according to the kinds of the ethylenically
unsaturated compound (monomer} and dispersing agent

25 used. The polymerization is preferably conducted in

the vicinity of seeds so as not to generate new

particles in an aqueous phase during the seed



system of the aqueous di spersion obtained through the first and second
steps, but also an oil-soluble 5 polynerization initiator be di ssol ved NV 2006
advance in the non-protic organic solvent in the presence of the alkali in
the first step. The polynerization initiator may al so be added in both
first and third steps. In any event, the anobunt of the 10 pol ynerization
initiator added is set so as to achieve ghe_intended coated state. Wien the
pol ynmeri zation initiator is added in both steps, the anobunt may be set in
such a manner that the total anount thereof falls within the above range.
15 Specifically, as the polynerization initiator, may be used at |east one
of those nentioned in the process according to the second enbodi nent. The
anount of these polynerization Lnitiators used is_ prefgerab suitably
controlled accBPEVWgrﬁgaﬁﬂﬁnbhychg lﬁr&ﬁgf?i q:éH% ?%%P?Fﬂéng%éagolyner

i ntended to be_qbtained._i [ 4.1 o 1 he . rizati th
polynerizationnggnghg'oﬁs%qﬂgyéﬁéghéf%# f%ﬁpgéy§geééz§9?%gnﬁﬁ%Sﬁ%ﬁors used,

etc. However, cikiig genefal La%@g egh dhetsihe apPHRheRe 23 Ghed froma

range of fronlo.QS to 10_@§b_ based on the nonomer used. en the
radi cal pol ymenir-zat e iskiddraf Ofedisd ! isuit ail Yo Pagf shabky1ugad 20 NOV 2006

51 in the present invention is used, the polynerization 1is preferably
performed undepotgn@irtiizens cof imitiator be dissolved in advance in
the non-protic organic solvent in the presence of the
alkali in the first step. The polymerization
) initiator may also be added in both first and third
steps. In any event, the amount of the

10 polymerization initiator added is set so as to
achieve the intended coated state. When the
polymerization initiator is added in both steps, the
amount may be set in such a manner that the total
amount thereof falls within the above range.

15 Specifically, as the polymerization initiator,
may be used at least one of those mentioned in the
process according to the second embodiment.

) The amount of these polymerization initiators
used is preferably suitably controlled according to

20 physical properties and the like of a polymer
intended to be obtained in addition to the
polymerization method, polymerization conditions, the
kinds of the polymerization initiators used, etc.
However, it is generally desired that the amount be

25 selected from a range of from 0.05 to 10 % by mass

based on the monomer used. When the radical

polymerization initiator particularly preferably used



tenperature higher by about 10 to 200C than the 10- hour half-life
tenperature that is generally said to 5 be an index to the activati orzoofoviises
pol ymeri zation initiator. However, the polynerization is preferably
performed under suitable conductions taking the physical properties of the
resul ting aqueous dispersion into consideration. The polynerization 10 tine
required of the polynerization reaction_ngy also be suitably controlled by

t he pol ynerization nethod, the degree of activation of the polynmerization
initiator used, and/or the like. In general, the polynerization is
preferably conducted under such 15 conditions that the polynerization is
conpleted in fromabout 2 hours to about 24 hours. Further, the solution

subjected to the R | yneri zation reaction, na Is% be pyrged with inert gas

such as nitrogeh THE RNEREE B0 ek T nb® prafant CBEnPARG i€ es are
(51 cientl . o h
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having a mul ti - coating 1ayer provid After “the third
step of the praeess QGG MY 2N M2 2@BE thab2ist gehle alihiy &Lnbods ment,

the aqueous dispersion of the pi'gnent-containing particles having the

coat 1 ng 5 Dbe an index to the activation of the polymerization .
initiator. However, the polymerization is preferably
performed under suitable conductions taking the
physical properties of the resulting aqueous
dispersion into consideration. The polymerization

10 time required of the polymerization reaction may also
be suitably controlled by the polymerization method,
the degree of activation of the polymerization
initiator used, and/or the like. 1In general, the
polymerization is preferably conducted under such

15 conditions that the polymerization is completed in
from about 2 hours to about 24 hours. Further, the
solution subjected to the polymerization reaction may
also be purged with inert gas such as nitrogen in
advance.

20 When the pigment-containing particles are not
sufficiently coated by the first seed polymerization,
the polymerization process may be additionally
repeated. Another ethylenically unsaturated compound
is used at this time, whereby composite particles

25 having a multi-layer coating layer may also be

provided.

After the third step of the process according



| ayer conposed of the polyner may be additionally treated by an opgjahiQhos
such as desalting, 5 desolvation or concentration according to an
application field to be used. In this treatnent, the conventionally known
desal ting nethod, desolvating mnethod or concentrating method such as
separating wth an acid, ultrafiltration, centrifugation or 10 distillation
under reduced pressure may be used. Fbﬁ%%é?, t he separation using an acid,
in which the systemis acidified, thereby lowering the static repulsion
force by the acid hydrophilic noiety to aggregate the pignent-containing
particles, is 15 preferred. As the acid used in this nethod, any acid may
be used so far as_it can aggregate the pignment- containing particles in the
aqueous di spef®i bhe ®hiigR embedimantol dharzdpeedantdiaperisa®p®iticl es hard
to be precipitated, in the form of slurrydiﬁggégégpomder, 20 granul e, cake

(bul k), sheet th&nhBrIMEPEEFO 3R T RIEE LG §0gotBEf COREANT) separate
themfromthe, solvent. In order to separate the alkali used.n the first
step at the saft¥Sfi F‘r@ljﬂpézﬁe&ciogf StiRty A et B3 Y RS| aBH&TSQPA % h the al kal |
used 10 (1, LESl EhoRy 23y SIS Aol RAR!yy vagdhy Tigeolubt) Y of the
R T i R R S R i RN
particles ar€zpplication field to be used. 1In this treatment, the
conventionally known desalting method, desolvating
method or concentrating method such as separating
with an acid, ultrafiltration, centrifugation or
10 distillation under reduced pressure may be used.
However, the separation using an acid, in which the
system is acidified, thereby lowering the static
repulsion force by the acid hydrophilic moiety to
aggregate the pigment-contaiﬁing particles;, is
15 preferred. As the acid used in this method, any acid
may be used so far as it can aggregate the pigment-
containing particles in the aqueous dispersion, which
the particles are present as fine particles hard td
be precipitated, in the form of slurry, paste, powder,
20 granule, cake (bulk), sheet, short fiber, flake or
the like so as to efficiently separate them from the
solvent. 1In order to separate the alkali used in the
first step at the same time, an acid forming a water-
soluble salt with the alkali used in the first step
25 is more preferably used. The solubility of the acid

itself in water is also preferably high. In order to

efficiently conduct desalting, the amcunt of the acid



aggregated. Specific exanples of the acid include hydrochloric acid,
sulfuric acid, nitric acid, acetic 5 acid, phosphoric acid, trifl uorcadevioos
acid, dichloroacetic acid and nmethanesul fonic acid, with hydrochloric

acid, acetic acid and sulfuric acid being particularly preferred. The

pi gment-containing particles converted into an easily separable state by 10
the acid can be easily separated by the ggnventionally known centrifugal
separator, filter, slurry liquid-solid separator or the like. At this

time, the degree of desalting and desol vation can be controlled by adding

di luent water or increasing the 15 nunber of tinmes of decantation and
washing with water. By the washing with water, an unreacted ethylenically

unsat ur at ed cogggggd-gn%@éggféégﬁEEF;ﬂéﬁéﬁ%uggegggsaggge%igyykthe like,

. i
whi ch are suspén or “precipl e aqueous dispersion, can be

hed 20 out angd; : ; _ i [ tr.at b d
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in the formof paste or slurry wat er as it is. However, it

may al so be usggqgragalticre! Y sgeeyrd Pudais s sibjesd i 181 4t 1he1the
conventional |l y know drying nmethod such as spray 25 drying nethod,

centrifugal dryiyagordiRad.c fadidring funte diyiag nethed acifd,eezestdiyi ng
nmet hod as needed. The pignent-containing particles aggregated by the 20 NOV
2006 - 54 5 sepaidti phowipthotihe acidl, | trsfibhorcaaaneér ardd,neutralized with
an al kali and can be redispersed in
dichloroacetic acid and methanesulfonic acid, with
hydrochloric acid, acetic acid and sulfuric acid
being particularly preferred. The pigment-containing
particles converted into an easily separable state by
10 the acid can be easily separated by the
conventionally known centrifugal separator, filter,
slurry liguid-solid separator or the like. At this
time, the degree of desalting and descolvation can be
controlled by adding diluent water or increasing the
15 number of times of decantation and washing with watex.
By the washing with water, an unreacted ethylenically
unsaturated compound insoluble or hardly soluble in
} water, and the like, which are suspended or
precipitated in the aqueous dispersion, can be washed
20 out and removed. The agueous dispersion concentrated
may be used in the form of paste or slurry high in
water content as it is. However, it may also be used
as finely ground powder by subjecting it to the
conventionally known drying method such as spray
25 drying method, centrifugal drying method, filtering

and drying method or freeze-drying method as needed.

The pigment-containing particles aggregated by the



water for use. As the alkali used herein, any alkali nay be used so £3fovfos
it act as an neutralizer for 5 the dispersing agent having the acid
hydrophilic npiety and can enhance the solubility in water. Specifically,
the sane al kali as those used in the process according to the first

enbodi mrent may be used in the same manner. The aggregates, to which the 10
redi spersibility has been inparted, are‘dﬁépérsed in an aqueous nedi um
wher eby an aqueous di spersion wusable in various uses can be obtai ned.
(Fourth enbodi nent) The preparation process of a pignment-containing 15
particle according to the fourth enbodi nent can be perforned in the sane
manner as in the process according to the first enbodi nent except that a
conpound havi nge@agredsigit imidaidt etienecidnah guehpai ganagdi @asnal |y cont ai ned
in the first and second steps 20 of the_process according to the fijrst
enbodi nent. TREUSARIGERA Hevihp R hel & bdsspnAk gBhe bPRuAGAIGRETL SR ol may not
have dispersibility by itself so far as  the pignent-containing _particle
havi ng di sper siBitg% o4 1%t aiftfed Ny aiskat i ¥S¢R BBRBIRat PN wilthed 25

di spersi ng agent. en t he conmpound haying, the crosslinkable functional
group has a fuﬁ@@?g% %ﬁa%ﬁs %?s?ﬁglﬁg@ﬂF,th§n08ﬁﬁ$E &4 Pt he 20 Nov

2006 55 cyossghinkabl e et 008} 9 QYPLSaRHRE US 80 13%, Bt SPET S NG agent.
moiety and can enhance the solubility in water.
Specifically, the same alkali as those used in the

| process according to the first embodiment may be used
in the same manner. The aggregates, to which the
10 redispersibility has been imparted, are dispersed in
an aqueous medium, whereby an aqueous dispersion
usable in various uses can be obtained.
{Fourth embodiment)
The preparation process of a pigment—-containing
15 particle according to the fourth embodiment can be
performed in the same manner as in the process
according to the first embodiment except that a
) compound having a crosslinkable functional group is
additionally contained in the first and second steps
20 of the process according to the first embodiment.
The compound having the crosslinkable functional
group ﬁay not have dispersibility by itself so far as
the pigment-containing particle having dispersibility
is obtained by using it in combination with a
25 dispersing agent. When the compound having the
crosslinkable functional group has a function as a

dispersing agent, the compound having the



Further, one or both of the conpound having the crosslinkable functional
group and the conpound 5 having the crosslinkable functional group andNDwe00s
function as a di spersing agent may al so be used. At this tinme, another

di spersi ng agent than the conpound having the crosslinkable functional

group may be additionally used as needed. Alternatively, the 10 pol yner of
the pol ynerizabl e compound in the second genbodi ment or the polyner of the
ethylenically wunsaturated conmpound in the third enbodi nrent nmay be cross
linked. In the second step of the preparation process 15 of the aqueous

di spersion according to the third enbodinment of the present invention, the
pi gnent dissolved in the pignent solution rapidly crystallizes or fornms an

anor phous- | i ke _aggrega epl.acing the non-protic _qrgani c _solvent with
nater. 20 and SERAPLAREERary CPRe RO GPAl RG BSPE & = to. vhi ch
stabl e di spersjbili 1S, | nted wwth at |east one of a dispersing agent
and the conpouﬁggbﬁgéﬁﬁ gﬁgggéslinkable functional group with the

di spersing ability, g AQfdfBd-ori> AS Ydie PbETERAL EéﬁB%ﬁnﬁ” h'élkbgon‘?j QG s

according to the fourth enﬁo I ment, any pignent nmay be use far as it
can be dissol vedokaaehienh 1w thhrfdie dth Nt 2896an@6theorpaReing of the

pi gnent solution in the non-protic organic solvent and can achi eve the
obj ects of 3hehaving the crosslinkable functional group and the

function as a dispersing agent may also be used. At
this time, another dispersing agent than the compound
having the crosslinkable functional group may be
additionally used as needed. Alternatively, the

10 polymer of the polymerizable compound in the second
embodiment or the polymer of the ethylenically
unsaturated compound in the third embodiment may be
crosslinked. |

In the second step of the preparation process

15 of the aqueous dispersion according to the third
embodiment of the present invention, the pigment
dissolved in the pigment sclution rapidly
crystallizes or forms an amorphous-like aggregate by
replacing the non-protic organic solvent with water,

20 and simultaneously, the pigment-containing particle
to which stable dispersibility is imparted with at
least one of a dispersing agent and the compound
having a crosslinkable functional group with the
dispersing ability, is formed.

25 As the pigment usable in the process according
to the fourth embodiment, any pigment may be used so

far as it can be dissolved together with the



present 1 nvention. As specific exanples thereof, may be nentioned the

pi gnents previously nentioned in the 5 process according to the firstoNOV 2006
enbodi ment. As the non-protic organic solvent, that exenplified in the
process according to the first enbodinent may al so be used, and a m xi ng
proportion of the pignent to the non-protic organic solvent, and 10 the
like may al so be set in the sane nanner_a§6ig the process according to the
first enmbodi nent. As the dispersing agent usable in the process according
to the fourth enbodi nent, any of those nentioned in the process according
to the first 15 enbodi nent may be used in the sane m xi ng amount. \Wen the
conpound havi ng the crosslinkable functional group functioning as the

di spersing agent is used, anount thereof is controlled to an , anount

th
requi red as th&CBPSREGSHPha RiMeRbi 391 HEL90 the tOFF &N RHIGUGHE by
ddi th d .havi t | i nkabl e f ti | .. .Wh th
comound | havi BGORR AU e bl GamCE S Buar o Btp COE i b i
di i i i . d havi t [ bl
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functional gro anctionin di Spersing used _
Co a0+ B e (0SS A SgPLRLELI) caSl o g, it
crosslinkabl e pirReldonalc Py Usedehd Ehespreggssiaee@rding to the

As the non-protic organic solvent, that
exemplified in the process according to the first

3 embodiment may also be used, and a mixing proportion
| of the pigment to the non-protic organic solvent, and
10  the like may also be set in the same manner as in the
process according to the first embodiment.

As the dispersing agent usable in the process
according to the fourth embodiment, any of those
mentioned in the process according to the first

15 embodiment may be used in the same mixing amount.
When the compound having the cresslinkable
functional group functioning as the dispersing agent
_) is used, the amount thereof is controlled to an
amount required as the dispersing agent and achieving
20 the effect brought by adding the compound having the
crosslinkable functional group. When the compound
having the crosslinkable functional group, of which
the dispersing agent is required, and the compound
having the crosslinkable functional group functioning
25 as the dispersing agent are used in combination, the
total amount thereof is preferably set from a range

which will be described subseguently.



fourth enbodi ment is a conpound having a functional group directly
contributing to a crosslinking 5 reaction in its nolecule, said crosshiNoki 2906
reaction being generally used in industrial fields such as rubber,

pl astics, paints, adhesives, sealants, fiber, |ithograph, printing and
fabrication of integrated circuits. In order to obtain a crosslinked
structure, 10 a crosslinking agent may beswused as needed. The crosslinking
agent is a conpound capable of reacting wth the crosslinkable functional
group to formthe crosslinked structure, and a hi gh-nol ecul ar wei ght
crosslinking agent may al so be included herein. The 15 forns of crosslinking
i ncl ude hydrogen bond, ionic bond, coordinate bond and chem cal bond. Wen
the resulting pigne -cqg%gj j i cl colorant of a
coloring liquid, it i&glepre rcg‘{brP:g k?%;ﬂc n%ﬁ%?ég?yéggﬁpﬁépgg by the chem cal
bond or 20 Poo'f@h%%ti%nléqn%ﬂd@“dilﬁj Vi EVEI04 %r@&e§§e!af:c%tr@l3.'ﬂd o tupder a
service environnent. No particular limtation is inposed onthe specific

combi nati on of fohenclapddime e d uctdRPehndr REPingt B ttheyctarassl | nki ng
agent so far as it can achieve the 25 objects of the present invention.
However, as exaoppesiitdeersof ,cortyr inntemd i oned thestolingingg conbi nati ons.

20 NOV 2006 58 (crosslinkable functional group = hydroxyl group;
crosslinki Ny ageamtctiodi dlnddhade)ql dybr oxydigroupsslinking reaction

being generally used in industrial fields such as
rubber, plastics, paints, adhesives, sealants, fiber,
lithograph, printing and fabrication of integrated
circuits. In order to obtain a crosslinked structure,

10 a crosslinking agent may be used as needed. The
crosslinking agent is a compound capable of reacting
with the crosslinkable functional group to form the
crosslinked structure, and a high-molecular weight
crosslinking agent may also be included herein. The

15 forms of crosslinking include hydrogen bond, icnic
bond, coordinate bond and chemical bond. When the
resulting pigment~containing particles are used as a
colorant of a coloring liquid, it is preferable to
conduct crosslinking by the chemical bond or

20 coordinate bond from the viewpoint of shelf stability
under a service environment. No particular
limitation is imposed on the specific combination of
the crosslinkable functional group with the
crosslinking agent so far as it can achieve the

25 objects of the preéent invention. However, as
examples thereof, may be mentioned the following

combinations.



am not or mal dehyde) ,

di vi nyl conpound), 5
(hydroxyl group; N-ethylbis(2-chloroethyl)amne), (hydroxyl group;

N- net hyl ol conpound),

group; difunctional
conpound), (hydroxyl

conpound) ,

(hydr oxyl

al koxi de), (hydroxyl

(hydr oxyl group;

conpound), (hydroxyl

dinethylolphen | - for
tri met hyl ol nel ﬁ?ﬂé?
pol yam ne 20 con
group; epoxy cO

of trifl uoroac

(hydroxyl group; di epoxy conpound), (hydroxyl group;

(hydroxyl group; phosphoric dichloride conpoundpeNOV 2006

(hydroxyl group; diisocyanate conpound), (hydroxyl
aci d anhydride), (hydroxyl group; 10 di nethyl ol
group; di epoxy cqugyng), (hydroxyl group; boric acid
group; phosphorus conpound), (hydroxyl group; Ti
group; Al al koxide), (hydroxyl group; Zr al koxide),

15 al koxysi |l ane), (hydroxyl group; difunctional diazo

group; acid chloride conpound), (carboxyl group;

TErkalis. U%SCIQIIIII) lée?%%ﬁﬁé%ﬁ%%ﬁ%&} IECHRoxy! g oup;
ARy PR A ook BE L ThIRERRRaa o Etar boxy!

;o di I di h I h I
o1 L1 11 uor dacanaoger ARt I ey OO, PP corpounc)

(carboxyl groupppoiazgTet (ARG SAPPURNp (éi'IrIng!LchthHBndquat ernary

anmoni um sal t),

(sulfonlc group; "netal hal i de

2006 59 (sulfonic

group; dlbwiylthd@kaQ)gﬂbﬂﬁf(phd%ﬁﬁ@&&b dz¢npoa@@éab@hpo@@m no group;

i socyanate),

)
10
15
)
20
25

(amn

(hydroxyl group; N-ethylbis{2-chlorocethyl)amine},

(hydroxyl group; N-methylol compound), (hydroxyl

group;

diisocyanate compound), {(hydroxyl group;

difunctional acid anhydride), (hydroxyl group;

dimethylol compound}, (hydroxyl group; diepoxy

compound), {(hydroxyl group; boric acid compound),

(hydroxyl group; phosphorus compound), (hydroxyl

group;

Ti alkoxide), (hydroxyl group; Al alkoxide),

{hydroxyl group; Zr alkoxide), (hydroxyl group:;

alkoxysilane), (hydroxyl group; difunctional diazo

compound), (hydroxyl group; acid c¢hloride compound),

{carboxyl group; dimethylolphenol-formaldehyde resin),

(carboxyl group; trimethylolmelamine), (carboxyl

group;

diamine compound), (carboxyl group; polyamine

compound), (carboxyl group; isocyanate compound),

{carboxyl group; epoxy compound}, (carboxyl group:;

oxazoline compound), (carboxyl group:;

dicyclopentadiene metal dihalide), (carboxyl group;

chromium salt of trifluorocacetic acid), (carboxyl

group;

carbodiimide compound), (carboxyl group:;

diazomethane compound), ({sulfonic group; quaternary

ammonium salt), {(sulfonic group; metal halide},



group; di al dehyde conpound), (am no group; dihal ogen conpound), (am no
group; succini mde conpound), 5 (am no group; isothiocyanate conpoundpNOV 2006
(am no group; sulfonyl chloride), (am no group; NBD halide conpound),

(am no group; dichlorotriazine conmpound), (aldehyde group; hydrazi ne
conpound), (ketone group; hydrazi ne conpound), (isocyanate group; diam ne
10 conpound), (isocyanate group; al cohol g npound), (isocyanate group;

di carboxylic acid compound), (isocyanate”group; polyol conpound),

(i socyanate group; oxazoline rink conmpound), (nitrile group; bipolar
conpound), (isocyanate group; copper sulfide), 15 (isocyanate group;

stannous chloride), (isocyanate group; zinc chloride), (epoxy group; phenol

1SN o SO ere conpaund)(epoy aroue; 3ohol  compound).
comound) | (51 Lanol QLU 20 pLLER). (Sl c0oL crotp 1 (ans, compound).
e, g St (0 S APy (SR
(acety acet onate.gEpupl S AN SE0aBE £)cos CIRSREPCRALAURY phenol [osir:
60 dii socyanat@uaorPlp; (TE5CAPE0ySRALE; chRpbURaN0! ) jamiBrARL9; 9r oup;

di epoxy conpound), (mercapto group;
sulfonyl chloride), (amino group; NBD-halide
compound), (amino group; dichlorotriazine compound),
(aldehyde group; hydrazine compound), (ketone group;
hydrazine compound), (isocyanate group; diamine

10 compound), {isocyanate group; alcohol compound),
(isocyanate group; dicarboxylic acid compound),
{isocyanate group; polyol compound), (isocyanate
group; oxazoline rink compound), (nitrile group:;
bipolar compound), {(isocyanate group; copper sulfide},

15 {isocyanate group; stannous chloride), (isocyanate
group; zinc chloride), (epoxy group; phenol resin),
(epoxy group; amine compound), {epoxy group; alcohol

J compound), (epoxy group; dicarboxylic acid compound),
{silanol group; silane compound), (silanol group;

20 silica), (silanol group; titanate compound),
{(pyridine structure; dihalogen compound), (pyridine
structure; metal chloride), (amidoxime group:; dialkyl
metal dichloride), (acetate group; aluminum
trialkoxide), (acetylacetonato group; aluminum

25 stearate}, {acetylacetonatc group; chromium stearate),
(mercapto group; phenol resin), (mercapto group;

quincne dioxime compound), (mercaptc group;



zinc oxide), (mercapto group; |ead oxide), (nmercapto group; alkyl halide
conmpound), (nercapto group; 5 naleim de conpound), (nercapto group; 20NOV 2006
aziridine conpound), (ester group; am nosilane coupling agent), (acid
anhydride structure; am ne conpound), (chlorosulfonic group; diam ne
conmpound); (chlorosul fonic group; diol compound), 10 (chl orosul fonic group;
di epoxy conpound), (chlorosul fonic groupggnetal oxide), (am de bond,

ferric chloride) and (di acetone acryl am de group; dihydrazi de conpound).
These conbi nations may be used either singly or 15 in any conbi nation

t hereof . A conpound undergoing a self-crosslinking reaction may al so be
preferably used. The self- crosslinkable conpound in this enbodinent is a

compound, having ol shosed [kt prctgpal okous 20, a0l gty of Lhe

crosslinking ag t und “havi plura of

sel f- crosslinki i%gﬁg r ! ul t he
self-crosslinkhh%gf%ﬁctl a Iagdﬁggﬁ?%glEéépggbggbtgmgrou (dﬁ@ﬂ?@?ﬂe bond) ,
ester bond 25 (Ghal 380 LOndefsdtéopl o agdotpbl angk d9tauRide iyl Btd oho
condensation) . A conpound havi ng a crosslinkable functional group and an

effect of di spergiupg tdia?0 MM @906ombdunal ganie rRiagRNtgidu@N aqueous
solution may al so be used as a dispersing agent and can forma systemto
5 maleimide compound), (mercapto group; aziridine
compound), (ester group; aminosilane coupling agent),
{acid anhydride structure; amine compound),
(chlorosulfonic group; diamine compound});
(chlorosulfonic group; diol compound),

10 (chlorcsulfonic group; diepoxy compound),
{(chlorosulfonic group; metal oxide), (amide bond;
ferric chloride} and (diacetone acrylamide group;
dihydrazide compound) .

These combinations may be used either singly or

15 in any combination thereof.

A compound undergoing a self-crosslinking
reaction may also be preferably used. The self-
j crosslinkable compound in this embodiment is a
compound having both crosslinkable functional group

20 and structure of the crosslinking agent in its
molecule or a compound having a plurality cof self-
crosslinking functional groups in its molecule.
Examples of the self-crosslinking functional group
include mercapto group (disulfide bond), ester bond

25 (Claisen condensation) and silanol group {dehydration
condensation). A compound having a crosslinkable

functional group and an effect of dispersing the



whi ch any ot her dispersing agent is not separately added. Further, a
compound having a self 5 crosslinkable functional group and an effect20dNOV 2006
di spersing the organic pignment in an aqueous solution may al so be used as a
di spersing agent and can forma systemto which neither a dispersing agent
nor a crosslinking agent is separately added. 10 These conpounds having the
crosslinkable functional group and the_cggsslinking agents used as needed
may be separately used either singly or in any conbination thereof. No
particular Iimtation is inposed on the proportion of the conmpound having
the 15 crosslinkable functional group used so far as the desired

crosslinked structure is obtained. However, the conpound having the

crosslinkabl e f P SaPr Ys foat |east
0.01 to 10 par#@%&dl@nﬁss ngéergyll%a?t % l%nggé o#it%%eloglr Snaa 0<9p|€rrent in

order to nore erRRNGH theifffeed g adg@ﬁtoahagcfaae APl %f&ﬂ:éﬁ%' ity of
the resulting pignent- contalnlng particles in an aqueous nediumby the

formation of t ke idosaly Nkadte stdushelr €iagdagehai As otyeHd MEOVE the
coloring power by the pignent to 25 solids in the aqueous dispersion. The

m Xxi ng oper at i @adyd .t heupitgrent s aldipamd vihdhinat &r seay-al so be conducted
in the sanme manner 20 NOV 2006 62 as in the process according to the first
enbodi nent . 5 Asrmeeded kab heafutceadneht gopupi anowave dfifreadhi atf on
dispersing the organic pigment in an agueous solution
may also be used as a dispersing agent and can form a
system to which neither a dispersing agent nor a
crosslinking agent is separately added.

10 These compounds having the crosslinkable
functional group and the crosslinkiné agents used as
needed may be separately used either singly or in any
combination thereof. No particular limitation is
imposed on the proportion of the compound having the

15 crosslinkable functional group used so far as the
desired crosslinked structure is obtained. However,
the compound having the crosslinkable functional

) group is preferably used in a range of at least 0.01

to 10 parts by mass per 1 part by mass of the organic
20 pigment in order to more enhance the effect of

improving the dispersion stability of the resulting

pigment-containing particles in an aqueous medium by

the formation of the crosslinked structure and retain

or more improve the coloring power by the pigment to
25 solids in the aqueous dispersion.

The mixing operation of the pigment solution

with water may also be conducted in the same manner



may be conducted within limts neither to start crosslinking nor to inpair
the dispersion stability 5 during and just after the first and secord N&XVexgde
to adjust the crystal system and aggregated state of the aqueous

di spersion. It is preferable that no crosslinking reaction takes place

prior to the formation of the aqueous 10 dispersion in the first and second
steps. Wien the crosslinking reaction takes—place prior to the formation

of the aqueous dispersion, the dispersion stability of particles in the
aqueous di spersion nmay becone insufficient in some cases. 15 The third step
in the process according to the fourth enbodinment is a step of conducting a
crosslinking reaction using the conpound having the crosslinkable

functional groyg %ntt@{enggﬁ%ste{e%%%ﬂ@ﬁ%-@9%@&%@95961%@@(&&%@@?

pi gment - contai ning 20. p ailnihg the conpound having the

crosslinkabl e hungliceRa, Gf HixtarerdMhiOyedot Nmi Peowhedl 1resiSaNce and
sol vent resistance thereof by the <crosslinking. The crosslinking reaction

can be initiatkag by addidigdde wigsshi nkhigsagenther By Reatrt25 or light or
conbi ned use thereof. At this tine, the conventionally known catal yst or

the |ike may aksoshkdirddded fear dacimpdati tiget Hespeessbinnkitagri 120 NOV 2006
63 After the crosslinking reaction, a centrifugal treatnment or filtration
may be conduct ddirfimg temel just after the first and second steps to
adjust the crystal system and aggregated state of the
aqueous dispersion.
It is preferable that no crosslinking reaction
takes place prior to the formation of the aqueous

10 dispersion in the first and second steps. When the
crosslinking reaction takes place prior to the
formation of the agqueous dispersion, the dispersion
stability of particles in the aqueous dispersion may
become insufficient in some cases.

15 The third step in the process according to the
fourth embodiment is a step of conducting a
crosslinking reaction using the compound having the

) crosslinkable functional group contained in the

pigment-containing particles. The pigment-containing
20 particles containing the compound having the
crosslinkable functional group are improved in the
heat resistance and solvent resistance therecf by the
crosslinking. The crosslinking reaction can be
initiated by adding the crosslinking agent or by heat
25 or light or combined use thereof. At this time, the
conventionally known catalyst or the like may also be

added for facilitating the crosslinking.



pur pose of renoving coarse particles forned by a crosslinking reaction

bet ween particles and the 5 conpound havi ng the crosslinkabl e functi analOV 2006
group, which has been dissolved out into the solvent and crosslinked in
excess. After the third step in the process according to the fourth

enbodi ment, the resultant pignment 10 containing particles nmay be treated by
an operation such as desalting, desolvatggn-or concentration according to
uses. In this treatnment, any nethod such as separation using an acid,
ultrafiltration, centrifugation or distillation under reduced pressure 15
may be used so far as the pignment-containing particles are efficiently
separated fromthe solvent by the conventionally known separating nethod.
In order to separal geihe Ahldrdnel i A LabBlonl el RhERaNe ti e as
the solvent, it is nore 20 preferable to use an acid capable of tormng a
wat er - sol ubl et gabmdhntch drhe jalthald i s afh ¥ bé heohéhistedt eBx tHee solubility
of the acid itself in water is also prefeerably high. In order to
efficiently copdupbsedesalddnitsiddecumsntpoftibeeacicdraddetd i s preferably
25 as little as possible within such imts that the pignment-containing
particles are aggsedanédngAzxespeichd iloe exaapl parof ciuehaan acied, may be
menti oned 20 NOV 2006 64 those used in the process according to the third
enbodi nent .5 Theompoumid dfavting ddial asesslihkalidagéunctional group,

which has been dissolved out into the solvent and
crosslinked in excess.

After the third step in the process according

——

to the fourth embodiment, the resultant pigment-

10 containing particles may be treated by an operation
such as desalting, desolvation or concentration
according to uses. In this treatment, any method
such as separation using an acid, ultrafiltration,
centrifugation or distillation under reduced pressure

15 may be used so far as the pigment-containing
particles are efficiently separated from the solvent
by the conventionally known separating method. 1In

) order to separate the alkali used in the first step
at the same time as the solvent, it is more

20 preferable to use an acid capable of forming a water-
soluble salt with the alkali used in the first step.
The solubility of the acid itself in water is also
preferably high. In order to efficiently conduct
desalting, the amount of the acid added is preferably

25 as little as possible within such limits that the
pigment-containing partiéles are aggregated. As

specific examples of such an acid, may be mentioned



thereof and the treating process may al so be the sane as in the process
according to the third enbodinent. 5 The pignent-containing particl e0NOV 2006
converted into an easily separable state by the acid can be easily
separated by the conventionally known centrifugal separator, filter, slurry
| iquid-solid separator or the like. At this tinme, the degree of desalting
and 10 desol vation can be controlled by_aggding diluent water or increasing

t he nunber of times of decantation and washing with water. By the washing
with water, an unreacted conpound having the crosslinkable functional group
i nsol uble or hardly soluble in water, 15 and the |ike, which are suspended
or precipitated in the aqueous dispersion, can be washed out and renoved.

Th di i ted b I h f t

Tne aqueote o shetsl OB PRI A0, BV, DEusEduA LIECTar mal past e o
finel d b bj i i t he. ti | | d
Lnely 91ound GA.BRNGT DIRUORGELLRS 4 i U SOyaRt el luaone i o

and drying metfod.ar fa&?]ezt%‘edrtﬂéhgci‘}g%kiggoﬁség'gﬁgggal%ebe the

pi gment - cont ai ning particl es aggregat paration Wth The acid

in such a manngt ahethReWlRldZe Wd hyahg at katheapf; ¢an h@JEedisper sed in
wat er for use. As the alkali used herein, nmay be 20 NOV 2006 65 used any

of those mentioned i Mhichg iRFRIASSCRCEA i NG photibeeki tohvesatandiwiot hird
enbodi ment. The anount
an easily separable state by the acid can be easily
separated by the conventionally known centrifugal
separator, filter, slurry liquid-solid separator or
the like. At this time, the degree of desalting and
10 desolvation can be controlled by adding diluent water
or increasing the number of times of decantation and
washing with water. By the washing with water, an
unreacted compound having the crosslinkable
functional group inscluble or hardly soluble in water,
15 and the like, which are suspended or precipitated in
the aqueous dispersion, can be washed out and removed.
The aqueocus dispersion concentrated may be used in
the form of paste or slurry high in water content as
it is. However, it may also be used as finely ground
20 powder by subjecting it to the conventionally known
drying method such as spray drying method,
centrifugal drying method, filtering and drying
method or freeze-drying method as needed. The
pigment-containing particles aggregated by the
25 separation with the acid in such a manner are
neutralized with an alkali and can be redispersed in

water for use. As the alkali used herein, may be



thereof and the treating process using the sane may also be the sane as in
the process according to the 5 first, second or third enbodi nent. TheNOV 2006
aggregates, to which the redispersibility has been inparted, are- dispersed
in an aqueous nedi um whereby an aqueous dispersion usable in various uses
can be obtained. (Ink) 10 The pignent-containing particle according to the
present invention can be preferably usedg@s- colorants of inks for ink-jet
recordi ng. The aqueous di spersion containing the pignent-containing
particle according to the present invention may be used as 15 aqueous
coloring liquids for coloring articles or raw materials thereof, and
besides as inks for ink-jet recording or raw materials thereof. Wth

respect to thgehnkn(NBReRRLiditl Sl 10 B TBEELL ST BKCh g | nK-] et

recording, the concentration of p! gnent talrning partlcl in the

ink is prefer@@'ihea@h¥§E3d§é&dﬂ&*béi@@mﬂfreﬁﬁ@alﬁeﬁtgnﬁﬁﬁeCQﬂéﬁHE anmounts
to from2.0 to 10.0 parts by nass per 100 parts by mass of the ink fromthe

vi ewpoi nt of tpekebifnNgnAOWefe. thasatiiaig SOl es ohganhCcrhel wank MYy 25 be
added to the inks according to the present invention for the purpose of

preventing dryieg badtheolsiatief iazatirontlod phecésksaatoedihigces am@ adj usting
20 NOV 2006 66 the viscosity thereof. Specific exanples of the
wat er - sol Ubl eforgani sesondentr iticl nleerdbdkyimahtohdllse aggregates,
to which the redispersibility has been imparted, are
dispersed in an aqueous medium, whereby an agqueous
dispersion usable in various uses can be obtained.
(Ink)

10 The pigment-containing particle according to
the present inventioh can be preferably used as
colorants of inks for ink-jet recording. The aqueous
dispersion containing the pigment-containing particle
according_to the present invention may be used as

15 aqueous coloring liquids for coloring articles or raw
materials thereof, and besides as inks for ink-jet
recording or raw materials thereof. With respect to
the ink (hereinafter referred to as merely “ink”) for
ink-jet recording, the concentration of the pigment-

20 containing particles in the ink is preferably
adjusted in such a manner that a pigment content
amounts to from 2.0 toc 10.0 parts by mass per 100
parts by mass of the ink from the viewpoint of
coloring power. A water-soluble organic solvent may

25 Dbe added to the inks according to the present
invention for the purpose of preventing drying and

solidification of the inks at orifices and adjusting



having 1 to 4 carbon atons (for exanple, nethanol, ethanol, n-propyl

al cohol, isopropyl alcohol, n-butyl 5 alcohol, sec-butyl alcohol, terzNa23obe
al cohol, etc.), ketones and ketone al cohols (for exanple, acetone,

di acet one al cohol, etc.), am des (for exanple, dinethylformm de,

di met hyl acetam de, etc.), ethers (for exanple, tetrahydrofuran, dioxane,
etc.), 10 polyal kylene glycols (for exanpie,-pol yethylene glycol,

pol ypropyl ene glycol, etc.), alkylene glycols the alkylene noiety of which
has 2 to 6 carbon atons (for exanple, ethylene glycol, propylene glycol,
butyl ene glycol, triethylene glycol, hexylene glycol, 15 diethylene glycol,
etc.), 1,2,6-hexanetriol, alkyl ethers of polyhydric alcohols (for exanple,

cthyl ene ol yoohoTeklaocsiheren sidut eneploscol o elluoptbepe chel ethyl ene

gl ycol nononet hyl ether, triethylene gl'ycol nonoeth et her, etc.),

N-net hyl - pyrr oljzd@ne.s Adde Mg{a}{i@%@v@;@ﬂ dhaehhyl bnkdazalidimnone. The
total amount of the water-soluble organic solvent in thé ink is within a

range of from Bakdn@0 lpard st yarmssat@fief efabl ¥xbhipmed wet2mmarts by mass
based on the total nass of the ink. In order to adjust the 25 penetrability

i nt o paper andethainryr,ove-ritgpydisbartsd bn Ssaprbpyy aflchel, n-butyl
pi gnent -containing particles, a surfactant may be added to the inks 20 NOV
2006 67 azcoerdicogcalo tdecppeseht ailpedptl ofe As-bieylsadfaticdnt ,ethay) be
used any of the conventionally
ketones and ketone alcohols {(for example, acetone,
diacetone alcohol, etc.), amides {for example,
dimethylformamide, dimethylacetamide, etc.), ethers
(for example, tetrahydrofuran, dioxane, etc.},

10 polyalkylene glycols (for example, polyethylene
glycol, polypropylene glycol, etc.), alkylene glycols
the alkylene moiety of which has 2 to 6 carbon atoms
(for example, ethylene glycol, propylene glycol,
butylene glycol, triethylene glycol, hexylene glycol,

15 diethylene glycol, etc.), 1,2,6-hexanetriol, alkyl
ethers of polyhydric alcohols (for example, ethylene
glycol methyl ether, ethylene glycol ethyl ether,
triethylene glycol monomethyl ether, triethyleﬂe
glycol monoethyl ether, etc.), N-methyl-pyrrolidone,

20 2- pyrrolidone, and dimethylimidazolidinone. The
total amount of the water-soluble organic solvent in
the ink is within a range of from 2 to 60 parts by
mass, preferably from 5 teo 25 parts by mass based on
the total mass of the ink. In order to adjust the

25 penetrability into paper and to improve the

dispersion stability of the pigment-containing

particles, a surfactant may be added to the inks



known surfactants such as nonionic surfactants, cationic surfactants,
anphoteric surfactants, 5 fluorine-containing surfactants and siliconeNov 2006
surfactants. The amount of the surfactant in the ink is within a range of
fromO0.05 to 10 parts by mass, preferably fromO0.1 to 5 parts by mass based
on the total mass of the ink. The inks according to the 10 present

invention may suitably contain additives ggwch as a m | dew proofing agent,
antioxidant and pH adjustor in addition to the aqueous dispersion of the

pi gment - contai ning particles, water-soluble organic solvent and surfactant.
15 The pignent-containing particles or the aqueous dispersions thereof
according to the present invention may be used as a wi de variety of aqueous

col orants for gLpbifigd WS, HONGF Ssopal Mioentbhi.Ndagl Bs, coating

materials for roel ect printers, liquid devel opers,

el ect r ophot ogr aphirG - REET ingl bl @8l Cony YBDEhe LRYEht i@lfe11yn addition
to the inks for ink-jet recording. The present invention wll héereinafter be

descri bed norekspeel isigaditdied heudl hovwhogibxarpkas fa2h aang Conpar ati ve
Exanples. Incidentally, all designations of "part” or "parts" and "% as

w il be wused icattile ifoolduvii avg: &xtaspl espheaar par suetfapastrs gy 20 NOV 2006 -

68 nmass and % by mass unl ess expressly noted. The average particle

di aneter i S eadluerdme-edrsc@ivalgesurfactants and silicone
surfactants. The amount of the surfactant in the ink
is within a range of from 0.05 to 10 parts by mass,
preferably from 0.1 to 5 parts by mass based on the
total mass of the ink. The inks according to the

10 present invention may suitably contain additives such
as a mildew-proofing agent, antioxidant and pH
adjustor in addition to the aqueous dispersion of the
pigment-containing particles, water-soluble organic
solvent and surfactant.

15 The pigment-containing particles or the aqueous
dispersions thereof according to the present
invention may be used as a wide variety of aqueous

‘> colorants for printing inks, toners, paints, writing

inks, coating materials for films, ferroelectric
20 printers, liquid developers, electrophotographic
materials, plastics, rubber, fibers, etc. in addition
to the inks for ink-jet recording.
The present invention will hereinafter be
described more specifically by the following Examples
25 and Comparative Examples. Incidentally, all

designations of "part" or "parts" and "%" as will be

used in the following examples mean part or parts by



measured by a DLS-7000 (trade nanme, manufactured by O suka Denshi K K.)
after diluting an aqueous 5 di spersion sanple with ion-exchanged wat e Naxva2006
filtering the diluted dispersion through a nenbrane filter having a pore
size of 0.45 pm In the follow ng exanples, the pignent-containing
particles making up each aqueous dispersion may also be 10 referred to as
“pignent”. EXAMPLE 1: Ten parts of a styggne/acrylic acid copolynmer (acid
val ue: 250; nol ecul ar weight: 5,000) as a dispersing agent were dissol ved
in 80 parts of 15 dinethyl sulfoxide, and 10 parts of a qui nacridone

pignment (C. 1. Pignent Red 122) were suspended in the resultant solution in
a flask at 25C under an air atnosphere. A 30 % net hanol sol ution of

potassium _hydpaxideps, themadded, dopw ss-LLLELe By dd it o 20 di ssol ve

t he qui nacridone pigment. ter the pigment ion was stirred for 3
hours, it was guiGhlge RAU R d niLahOfs £XEhagded wWakah16A0Q RardsL@d 1on-

exchanged water per 10 parts of the pignent; 0C) stirred by an inpellor

type agitatingpllaade B rdmLeS 00 cophad Alfel eI RE Ny@i ned by
means of two system dispensers (manufactured by Miusashi Engi neering K K

needl e i nt er nabtdudEetRInsiOl 57. KM 20t V320061 ng9 andelgueryys pressure: 4.0
kgf/cn2) to obtain an aqueous dispersion of quinacridone-pignment-containing
5 dispersion sample with ion-exchanged water and

filtering the diluted dispersion through a membrane
filter having a pore size of 0.45 um. In the
following examples, the pigment-containing particles
making up each agueous dispersion may also be

10 referred to as “pigment”.
EXAMPLE 1:

Ten parts of a styrene/acrylic acid copolymer

(acid wvalue: 250; molecular weight: 5,000) as a
dispersing agent were dissolved in 80 parts of

15 dimethyl sulfoxide, and 10 parts of a quinacridone
pigment (C.I. Pigment Red 122) were suspended in the
resultant solution in a flask at 25°C under an air
atmosphere. A 30 % methanol solution of potassium
hyaroxide was then added dropwise little by little to

20 dissocolve the gquinacridone pigment. After the pigment
solution was stirred for 3 hours, it was quickly
poured into icn-exchanged water (400 parts of ion-
exchanged water per 10 parts of the pigment; 0°C)
stirred by an impellor type agitating blade (800 zpm)

25 and cecoled and temperature-maintained by means of two

system dispensers {(manufactured by Musashi

Engineering K.K.; needle internal diameter: 0.57 mm;



particles having an average particle dianeter of 27.6 nm 5 A 5 % aqueous
solution of sulfuric acid was then added dropwi se to this aqueous pi2gmeEn 2006
di spersion to adjust the pH of the dispersion to 4.0, thereby aggregating

t he pignent-containing particles fromthe dispersion of the quinacridone

pi gnent. 10 Thereafter, the resultant aggregates were filtered under

reduced pressure through a nenbrane filtegg (holding particle dianmeter: 0.45
m and washed three tinmes with 500 mM of ion-exchanged water to obtain
paste of an aqueous di spersion of the quinacridone 15 pignent-containing
particles desalted and desol vated. After 2.0 g of potassium hydroxi de were
added to this paste, ion-exchanged water was added so as to give a total

mass of 100 g, : j ur. ~ P iupkh i-de was
g9 dfe%'v%‘égrgpt%%es%gil_{e{) : Qg‘hde Oﬁn?f}cﬁb) to 9@%?&?% ghhydnexid

t hen added to adj ust xture to er eby “obt ai ni ng an

aqueous di sper gk 9pe9k jide HUIRAGId HON@sPé IPBRhen€AbbaicRiiRg RArti cl es having
a pignent content of 10 % e average particle dianeter of the particles
contained in tphstaauesuh0iiSRErHi dvawsgdbparaiclandidmethae diSEET sé on had

hi gh transparency. EXAMPLE 2: An aqueous dispersion of azo-pignment (C. 1. 20
NOV 2006 70 Bmgnment Yellow 74)-containing particles was prepared in the
sanme manner as in EXAMPLE 1 except that the
5 A 5 % aqueous soclution of sulfuric acid was
then added dropwise to this agueous pigment
dispersion to adjust the pH of the dispersion to 4.0,
,) thereby aggregating the pigment-containing particles
from the dispersion of the guinacridone pigment.
10 Thereafter, the resultant aggregates were filtered
under reduced pressure through a membrane filter
(holding particle diameter: 0.45 pum} and washed three
times with 500 ml of ion-exchanged water to obtain
paste of an agueous dispersion of the quinacridone-
15 pigment-containing particles desalted and desolvated.
After 2.0 g of potassium hydroxide were added
to this paste, ion-exchanged water was added so as to
) give a total mass of 100 g, followed by stirring for
1 hour. Potassium hydroxide was then added to adjust

20 the pH of the mixture to 9.5, thereby obtaining an

aquecus dispersion of the gquinacridone-pigment-

=]

containing particles having a pigment content of 10

The average particle diameter of the particles

contained in this aqueous dispersion was 26.5 nm, and
25 the dispersion had high transparency.

EXAMPLE 2:

An agueous dispersion of azo-pigment (C.I.



organi ¢ pigment was changed fromC. 1. Pignent Red 122 to C 1. Pignent
Yell ow 74. The average particle 5 dianmeter of the pignent-containing 20NOV 2006
particles contained in this aqueous dispersion was 48.6 nm before the
aggregation and 46.5 nmafter the redispersion, and the dispersion had high
transparency. 10 EXAMPLE 3: An aqueous di spersion of azo-pignment (C I

Pi gment Yell ow 128)-containing particles ygs_prepared in the sane nmanner as
in EXAMPLE 1 except that the organic pignment was changed from C |. Pignent
Red 122 15 to C.I. Pignent Yellow 128. The average particle dianeter of the
pi gment -containing particles contained in this aqueous dispersion was 38.8
nm before the aggregation and 39.6 nmafter the redispersion, and the

di sper si on_had phigla 20 J1a05pay ANCYo, . EXANELE, 41 801 agugous disparsf on of

[
particles contalﬁlng par es ‘contal ni'ng opyrrol opyr

gui nacri done soli ol utd | dqi h nner as in
EXAMPLE 1 exce%’%1 '?r%%t ° tédegg“ra?isrgﬁ;;gstK@ﬁ%ﬁ%?d%n?%%ﬁa%ﬁ?ﬁ@m gnent

120 er SRS loniffs hun e e CoLoPeRLake CRDLBI0E
(C 1. Pignent Yoolkell 19igmBit Yellow 74. The average particle
5 diameter of the pigment-containing particles
contained in this aqueocus dispersion was 48.6 nm
before the aggregation and 46.5 nm after the
redispersion, and the dispersion had high
transparency.
10 EXAMPLE 3:

An aqueous dispersion of azo-pigment (C.I.
Pigment Yellow 128)-containing particles was prepared
in the same manner as in EXAMPLE 1 except that the
organic pigment was changed from C.I. Pigment Red 122

15 to C.I. Pigment Yellow 128. The average particle
diameter of the pigment-containing particles
contained in this aqueous dispersion was 38.8 nm

) before the aggregation and 39.6 nm after the
redispersion, and the dispersion had high

20 transparency.

EXAMPLE 4:

An aqueous dispersion of particles containing
particles containing diketopyrrolopyrrole/
guinacridone solid solution pigment was prepared in

25 the same manner as in EXAMPLE 1 except that 10 parts
of the quinacridone pigment (C.I. Pigment Red 122)

were changed to 5 parts of a diketopyrrolopyrrole



average particle diameter of the pignent-containing particles contained in
thi s aqueous dispersion was 5 25.2 nm before the aggregati on and 26. £0mavV 2006
after the redispersion, and the dispersion had high transparency. EXAVPLE
5: An aqueous di spersion of phthal ocyanine 10 pi gnent-containing particles
was prepared in the same nmanner as in EXAMPLE 1 except that 10 parts of the
qui nacridone pignent (C. 1. Pignent Red 122) were changed to 10 parts of

C. 1. Pignent Blue 16. The average particle dianeter of the

pi gment -containing 15 particles contained in this aqueous dispersion was
32.5 nm before the aggregation and 31.7 nmafter the redispersion, and the
di spersion had high transparency. EXAMPLE 6: 20 Ten parts of a nethyl

met hacryl at e/ egfi)ghen%crod atelps gcﬁﬁé’ﬂﬁ cR&G! 545/ 4hd; sMBLak o @l @)  terpol yner

(aci d val ue: nmol ecul ar wei 0,000) as a dispersing agent were

di ssol ved in BQuﬂﬁbb&ﬂabnéﬂﬁﬂﬁﬁwﬂﬁn1@aZO|Pﬂ%ﬁ@ﬂ€ vapdet pants ghean 25
i soi ndol i none pigment (C.1. Pignent Yellow 110) and 3 parts of anot her

i soi ndol i none pivgrerte EGdtiRignEiimedet | o 108) pwgiensuspendadchinygt he
resul tant solution 20 NOV 2006 72 in a flask at 25C under an air
at nosphere. A gar%ialetsharwitasioled i om Ofii posgesbum Hydpexisdemasad hen
5 25.2 nm before the aggregation and 26.4 nm after the
redispersion, and the dispersion had high
transparency.
EXAMPLE 5:
An aqueous dispersion of phthalocyanine-

10 pigment-containing particles was prepared in the same
manner as in EXAMPLE 1 except that 10 parts of the
quinacridone pigment (C.I. Pigment Red 122) were
changed to 10 parts of C.I. Pigment Blue 16. The
average particle diameter of the pigment-containing

15 particles contained in this adqueous dispersion was
32.5 nm before the aggregation and 31.7 nm after the
redispersion, and the dispersion had high

3 transparency.
EXAMPLE ©:

20 Ten parts of a methyl methacrvylate/ethyl
acrylate/ acrylic acid (5/4/1; molar ratio)
terpolymer (acid value: 58; molecular weight: 40,000)
as a dispersing agent were dissolved in 80 parts of
dimethylimidazolidinone, and 7 parts of an

25 iscindelinone pigment (C.I. Pigment Yellow 110) and 3
parts of another isoindolincne pigment (C.I. Pigment

Yellow 109) were suspended in the resultant solution



added dropwise little by little to dissolve the isoindolinone pignents. .
After the pignment solution 5 was stirred for 3 hours, it was qui ckly 20@vex906
into ion-exchanged water (400 parts of ion-exchanged water per 10 parts of
the pignents; 0C) stirred by an inpellor type agitating blade (800 rpn) and
cooled and tenperature-nmaintained by means of two system 10 di spensers
(manuf actured by Miusashi Engineering K K. 72 needle internal dianeter: 0.57
nm delivery pressure: 4.0 kgf/cnR) to obtain an aqueous di spersion of
particles containing the isoindolinone solid solution pignent having an
average particle dianeter of 50.6 15 nm To this aqueous pignment

di spersion, was then added 10 % hydrochloric acid dropw se to adjust the

pH of the dispensioF1tagid. 4 Adver ebyicadHeoat + ek hbsphagueous dpspersion of
the particles containing the 20 isoindolinone solid solution pignent.

Thereafter, thetheswlt aatl agigsregaf gsowves eifiml hgredxindewasediuoad pressure
through a nenbrane filter (holding particle dianmeter: 0.45 pm and washed 3
times with 500anidedf dragmwiese hlakiyfele way ekitblebteai dipastloeofthren aqueous 25
di spersion of the particles containing the isoindolinone solid solution -
pi gnent desal t égoandoldexsyls alamens NOADDDE tha pigrent2sglygtdomot assi um
hydroxi de merew%gd%%igéééf¥é}[%ﬁigﬁré?nigxgggngggc%%%e%aﬁ¥géu¥¥¥kSO as to
ion-exchanged water (400 parts of ion-exchanged water
per 10 parts of the pigments; 0°C) stirred by an
impellor type agitating blade (800 rpm) and cooled
and temperature-maintained by means of two system
10 dispensers (manufactured by Musashi Engineering K.K.;
needle internal diameter: 0.57 mm; delivery pressure:
4.0 kgf/cm®) to obtain an aqueous dispersion of
particles containing the isoindolinone solid solution
pigment having an average particle diameter of 50.6
15  nm.
To this aqueous pigment dispersion, was then
added 10 % hydrochloric acid dropwise to adjust the
) pH of the dispersion to 4.0, thereby aggregating the
aqueous dispersion of the particles containing the
20 isoindolinone solid solution pigment. Thereafter,
the resultant aggregates were filtered under reduced
pressure through a membrane filter (holding particle
diameter: 0.45 um) and washed 3 times with 500 ml of
ion-exchanged water to obtain paste of an aqueous
25 dispersion of the particles containing the

isoindolinone solid solution pigment desalted and

desolvated.



give a total mass of 100 g, followed by stirring for 1 hour. Potassium

hydr oxi de was then added to adjust 5 the pH of the mxture to 9.5, tHRIMNEK2006
obtai ning an aqueous di spersion of the particles containing the

i soi ndol i none solid solution pignment having a pignent content of 10 % The
average particle diameter of the pignment-containing particles contained in
this 10 aqueous dispersion was 50.1 nm_apgl the dispersion had high
transparency. COVPARATI VE EXAMPLE 1: Ten parts of a styrene/acrylic acid
copolynmer (acid value: 250; nolecular weight: 5,000) as a 15 di spersing
agent were dissolved in 80 parts of dinethyl sulfoxide, and 10 parts of a
qui nacridone pignent (C 1. Pignent Red 122) were suspended in the

resul tant solution iRpgflask 6%ﬁ3§$%§§§i@ﬁ R&&ﬁoﬁﬁ Zﬁgﬁﬁféﬂfﬁéﬁ)(%

met hanol sol ution of potassium de was“then a pwse little

by little to dissahye fHhe JUiNALTd Hone, b gMRat e rALLET dldie PIsTBIY SOl ution
was stirred for 3 hours, it was quickly “poured into a 5 % aqueous sol ution

of sulfuric ac?ﬂve( 408 Ryt snfs tdlf.e_@%@ﬂuﬁ@y§oﬁéhub:y0@tqfrﬁlﬁd urd€ 25 acid
per 10 parts of the pignent; 0C) stirred by an inpellor type agitating

bl ade (800 rpnl andrcoobedasandmt evRecatidee v Ntleemeddgdneanaddiusd system
20 NOV 2006 74 dispensers (manufactured by Miusashi Engi neering K K
needl e i nt €r nathdi alfetodr :the Wiximraetd very, ptbesabg: ocbtaining an

aqueous dispersion of the particles containing the

isoindolinone solid solution pigment having a pigment

content of 10 %. The average particle diameter of

——

the pigment-containing particles contained in this
10 aqueous dispersion was 50.1 nm, and the dispersion
had high transparency.
COMPARATIVE EXAMPLE 1:
Ten parts of a styrene/acrylic acid copolymer
(acid value: 250; molecular weight: 5,000) as a
15 dispersing agent were dissolved in 80 parts of
dimethyl sulfoxide, and 10 parts of a quinacridone
pigment (C.I. Pigment Red 122) were suspended in the
) resultant solution in a flask at 25°C under an air
atmosphere. A 30 % methanol solution of potassium
20 hydroxide was then added dropwise little by little to
dissolve the guinacridone pigment. After the pigment
solution was stirred for 3 hours, it was quickly
poured into a 5 % aqueous solution of sulfuric acid
(400 parts of the 5 % aqueous solution of sulfuric
25 acid per 10 parts of the pigment; 0°C) stirred by an
impellor type agitating blade (800 rpm) and cooled

and temperature-maintained by means of 2 system



4.0 kgf/cnR) to obtain aggregates containing the quinacridone pignent. 5
Thereafter, the resultant aggregates were filtered under reduced predNIw2006
through a nmenbrane filter (holding particle dianeter: 0.45 pnm) and washed
3 times with 500 mM of ion-exchanged water to obtain a paste containing the
qui nacri done pignent 10 desalted and desol vated. After 2.0 g of potassium
hydr oxi de were added to this paste, ian-exchanged water was added so as to
give a total mass of 100 g, followed by stirring for 1 hour. Potassium

hydr oxi de was then added to adjust 15 the pH of the m xture to 9.5, thereby
obtai ning an aqueous di spersion of the quinacridone pignent having a

pi gnent content of 10 The average particle diameter of the particles

contai ned it i 3oBhaueR! iSRRI 00,485 105 B AN che BNt o 528 20

di stribution t was broa spersion

transpar ency. f;@wafﬁww%r%&aw%i%tgﬁn Pach st aem%%geg%sygugeamd

copolynmer (acid value: 250; nolecular weight: 5,000) as di spersi ng

agent were di sgobvedfi/enB parbstafin @ téé"é&%t&‘@mlﬁ@dtﬂa@ parts of a
qui nacridone pigment (C . Pignment Red 12Z) were suspended in the 20 NOV

2006 75 resubthantcsdlddncopigment ] ask at 25C under an air atnosphere. A
30 % net hanol solution of potassium
5 Thereafter, the resultant aggregates were
filtered under reduced pressure through a membrane
filter (holding particle diameter: 0.45 pum) and
washed 3 times with 500 ml of ion-exchanged water to
obtain a paste containing the quinacridone pigment
10 desalted and desolvated.

After 2.0 g of potassium hydroxide were added
to this paste, ion-exchanged water was added so as to
give a total mass of 100 g, followed by stirring for
1 hour. Potassium hydroxide was then added to adjust

15 the pH of the mixture to 9.5, thereby obtaining an
aqueous dispersion of the quinacridone pigment having
a pigment content of 10 %. The average particle
diameter of the particles contained in this pigment
dispersion was 145.8 nm, the particle size

20 distribution thereof was broad, and the dispersion
was poor in transparency.
COMPARATIVE EXAMPLE 2:

Ten parts of a styrene/acrylic acid copolymer
(acid value: 250; molecular weight: 5,000) as a

25 dispersing agent were dissolved in 80 parts of

dimethyl sulfoxide, and 10 parts of a gquinacridone

pigment (C.I. Pigment Red 122) were suspended in the



hydr oxi de was then added dropwise little by little to dissolve the

qui nacridone pignent. After the pignent 5 solution was stirred for 3 200052006

its pH was quickly adjusted to 4.0 with a 50 % aqueous sol ution of

sul furic acid while cooling the pignment solution and nmaintaining the

tenperature at OC under stirring by an inpellor type agitating blade (800

rpm to obtain 10 aggregates containi ng-tfe gqui nacri done pignent.

Thereafter, the resultant aggregates were filtered under reduced pressure

through a nenbrane filter (holding particle dianeter: 0.45 m and washed 3

times with 500 m of ion-exchanged water to 15 obtain a paste containing the

qgui nacri done pignent desalted and desol vated. After 2.0 g of potassium

hydr oxi de were t.hi ast e, 10N apgedco added so as to
r%‘éﬁeigatfgo 5*9811%%0135{ o d ffégié pgeds M@&%ﬁ;; g‘l‘%

give a total mass o by Strrring for ot'assi um

hydr oxi de 20 wagnbhemeaddedat acad it Hdio PHOfut fen Xt ybeaka i9yo.  thereby
obt ai ni ng an aqueous di spersion of the quinacridone pighent having a

pi gnent cont enhy@frokidd wabheraveragge@adtoghesdi ametee ofy tihe s tigl es
contained in this pignent dispersion was 328.7 nm 25 the particle size

di stribution théseofll wsaHe aad, naoi dohe digpensi omifasrpohe pbigment
transparency. The neasurenent results of the average particle 20 NOV 2006
76 di amet €7 s ebluttd qramtasc|esi xoed af oed3 i houhe, agbeopd wdiss pprist o
obtained in EXAMPLES 1 to 6 and
adjusted to 4.0 with a 50 % aqueous solution of
sulfuric acid while cooling the pigment solution and
) maintaining the temperature at 0°C under stirring by
an impellor type agitating blade (800 rpm) to cbtain
10 aggregates containing the gquinacridone pigment.
Thereafter, the resultant aggregates were
filtered under reduced pressure through a membrane
filter {(holding particle diameter: 0.45 um) and
washed 3 times with 500 ml of ion—-exchanged water to
15 obtain a paste containing the gquinacridone pigment
desalted and desolvated. After 2.0 g of potassium
hydroxide were added to this paste, ion-exchanged
water was added so as to give a total mass of 100 g,
followed by stirring for 1 hour. Potassium hydroxide

20 was then added to adjust the pH of the mixture to 9.5,

thereby obtaining an aquecus dispersion of the

o

quinacridone pigment having a pigment content of 10
The average particle diameter of the particles
contained in this pigment dispersion was 328.7 nm,

25 the particle size distribution thereof was broad, and
the dispersion was poor in transparency.

The measurement results of the average particle



COMPARATI VE EXAMPLES 1 and 2 are shown in Tables 1 and 2. The aqueous
di_spersions obtained in EXAMPLES 5 were snall in average particle di a3Pat@Y 2006
nonodi sperse and narrow in particle size distribution. On the other hand,

t he aqueous di spersions obtained in COVPARATI VE EXAMPLES were great in
average particle dianeter, polydisperse and broad in particle size 10
distribution. Table 1 D anmeter (nm) of_pagticles in aqueous dispersion
Sanpl e After redispersion Before aggregation (after aggregation) EXAMPLE 1
27.6 26.5 EXAMPLE 2 48.6 46.5 EXAMPLE 3 38.8 39.6 EXAMPLE 4 25.2 26.4
EXAMPLE 5 32.5 31.7 EXAMPLE 6 50.6 50.1 20 NOV 2006 77 Table 2 Sanple
Dianeter (nm of particles in aqueous dispersion COW. EX 1 145.8 COW.

EX. 2 328. 7 REGORRING T Tﬁ?}@“{ﬁé& EQCEoﬁEaER%da‘l%e‘{H‘%h%lqu@ééé on

obt ai ned above was m xe omnng conponents
dispersions obtained in EXAMPLES 1 to 6 and

COMPARATIVE EXAMPLES 1 and 2 are shown in Tables 1
and 2. The aqueous dispersions obtained in EXAMPLES
5 were small in average particle diameter, monodisperse
and narrow in particle size distribution. On the
other hand, the adqueous dispersions obtained in
COMPARATIVE EXAMPLES were great in average particle
diameter, polydisperse and broad in particle size

10 distribution.

Table 1
Diameter (mm) of particles in aqueous dispersion
Sample After redispersion
Before aggregation
{after aggregation)
| EXAMPLE 1 |27.6 26.5
EXAMPLE 2 |48.6 46.5
EXAMPLE 3 | 38.8 39.6
/ EXAMPLE 4 |25.2 26.4
EXAMPLE 5 | 32.5 31.7
EXAMPLE 6 | 50.6 150.1




5 resultant m xture was then filtered under pressure through a filter paper
having a holding particle dianmeter of 1.0 smto obtain an ink for i r#0-NG2006
printer. Incidentally, "Acetylenol EH' is a trade nane of an ethyl ene oxide
adduct of acetylene glycol 10 produced by Kawaken Fi ne Chemicals Co., Ltd.
Aqueous dispersion (pignment content: 10 %9 50 parts Diethylene glycol 7.5
parts dycerol 5 parts 15 Trinethyl oiprppane 5 parts Acetylenol EH 0.2
parts |on-exchanged water 32.3 parts. The ink was used to print a color
recorded i mage on an OHP sheet and copy paper sheet by nmeans 20 of a
commercially-available ink-jet printer (BJF 900, trade nane, manufactured

by Canon Inc.) The transparency of the imge fromthe haze value of the

OHP sheet and %hgjgobor density of the inage fromthe 20 NOv 2006 - 78 OD
value of the saolid print portion on the copy paper sheet were eval uated
in accordance| @fmhlehe f ofihouidyd Bk ngandrtTheed a3UbbSedi£ shown in Table

3. Evaluation|of transpafency (OHP sheet): 5 The above-prepared ink s used
to print a solid patch i dagpeedicn conmerci al ly-available OHP sheet

(CF-301, trade ; .

printed porti pooMBs Exeasyrndd .8

COMP. EX. 21328.7

RECORDING TEST EXAMPLE 1:
Each of the aqueous dispersion obtained above
was mixed with the following components. The
5 resultant mixture was then filtered under pressure
through a filter paper having a holding particle
diameter of 1.0 um to obtain an ink for ink-jet
printer. Incidentally, “Acetylenol EH” is a trade
name of an ethylene oxide adduct of acetylene glycol
10 produced by Kawaken Fine Chemicals Co., Ltd.

Aqueous dispersion (pigment content: 10 %)

50 parts
Diethylene glycol 7.5 parts
Glycerol 5 parts
15 Trimethylolpropane 5 parts
Acetylenol EH 0.2 parts
Ton-exchanged water 32.3 parts.

The ink was used to print a color recorded
image on an OHP sheet and copy paper sheet by means
20 of a commercially-available ink-jet printer (BJF 900,
trade name, manufactured by Canon Inc.) The
transparency of the image from the haze value of the

OHP sheet and the color density of the image from the



by means of a haze néter'(D fééféREading Haze Meter, 10 trade nane,
manuf actured by Toyo Sei ki Sei sakusho, Ltd.) to eval uate the transpa0&2006

in accordance with

B: Haze val ue was not

not | ess than 20.

the foll owi ng standard: A: Haze val ue was | ess than 10;

| ess than 10, but less 15 than 20; C. Haze val ue was

Eval uati on of color density (OD value): The

above-prepared ink was used to print a _spgid patch image on a
comerci al |l y-avail abl e copy 20 paper sheet (PB Paper, trade nane, product
of Canon Inc.).
measured by neans of a Macbeth RDO15 (trade nane, manufactured by Macbeth
Conpany) to eval uate
standard: A q$
1.25, but not

1.15.

S

After

1 hour, and an optical density of the inage was

the color density in accordance with the followng 25

%%@ﬁ&‘%%%@i 43 R B M er Than

Tabl e 3@%% %h@%%”%@&%ai@"?e&hﬁ?téc@k%n@%”%‘f& (Heal N paper)
EXAMPLE 1 A A EXAMPLE 2

EXAMPLE 3 A A EXAMPLE 4

following standard. The results are shown in Table 3.

Evaluation of transparency (OHP sheet):

The above-prepared ink was used to print a

solid patch image on a commercially-available OHP

sheet

(CF-301, trade name, product of Canon Inc.),

and a haze value of the printed portion was measured

by means of a haze meter (Direct-Reading Haze Meter,

10 trade name, manufactured by Toyo Seiki Seisakusho,

Ltd.)

to evaluate the transparency in accordance with

the following standard:

15

A: Haze value was less than 10;

B: Haze value was not less than 10, but less

than 20;

C: Haze wvalue was not less than 20.

Evaluation of color density (OD value):

The above-prepared ink was used to print a

solid patch image on a commercially-available copy

20 paper sheet (PB Paper, trade name, product of Canon

Inc.).

After 1 hour, and an optical density of the

image was measured by means of a Macbeth RD915 (trade

name, manufactured by Macbeth Company) to evaluate

the color density in accordance with the following

25 standard:

A: Density was not lower than 1.25;

B: Density was lower than 1.25, but not lower



EXAMPLE 5 AA EXAMPLE 6 A A COW. EX. 1 CC COW. EX 2 C C According to
the inks respectively using the 5 aqueous dispersions of EXAMPLES 1 20Q%,2006
the projection of the imge printed on the OHP sheet was bright and vivid.
According to the inks respectively using the aqueous dispersions of
COMPARATI VE EXAMPLES 1 and 2 on the other hand, the projection of the 10

i mge printed on the OHP sheet was dark-ang dull. Wth respect to the color
density of the print on the plain paper, the inks respectively using the

pi gment di spersions of EXAMPLES 1 to 6 exhibited a high OD value. However,
the inks respectively using the 15 pignment dispersions of COVPARATI VE
EXAMPLES 1 and 2 exhibited a | ow OD val ue. EXAMPLE 7. Five parts of a
styrene/acrylic acid copghymgr 120 NOV 2006 80 (acid value: 250; ol ecul ar
wei ght: 5,000) as a dispersing agent were dissolved in 80 parts of

di met hyl sul f oxi de, andpl@spanit svaQf Wik NacLh dpnes pi gnent (C.I. Pigment

Red 122) were suspended in thé 5 resultant solution in a flask at 25C under
an air atnosphbghge A 30 % net hanol solution of potassium hydroxi de was

t hen added dr ppwiseittle by little to—dissolye the-guinacridone-pighent.

After the pigWE;Eple Transparency (OHP sheet) { Color density (plain paper)
EXAMPLE 1 JA A
EXAMPLE 2 |A A
EXAMPLE 3 |A A
) EXAMPLE 4 |A A
| EXAMPLE 5 A A
EXAMPLE 6 |A A
COMP. EX. 14C C
coMP. EX. 2|C C

According to the inks respectively using the

5 aqueous dispersions of EXBMPLES 1 to 6, the
projection of the image printed on the OHP sheet was
bright and vivid. According to the inks'respectively
using the aqueous dispersions of COMPARATIVE EXAMPLES
1 and 2 on the other hand, the projection of the

10 image printed on the OHP sheet was dark and dull.
With respect to the color density of the print on the
plain paper, the inks respectively using the pigment
dispersions of EXAMPLES 1 to 6 exhibited a high 0D
value. However, the inks respectively using the

15 pigment dispersions of COMPARATIVE EXAMPLES 1 and 2
exhibited a low OD value.
EXAMPLE 7:

Five parts of a styrene/acrylic acid copolymer



solution was stirred for 3 hours, styrene as a 10 pol ynmeri zabl e conpgyRehyvaaek
2,2'- azobisisobutyronitrile as a polynerization initiator were added to
and dissolved in the pignment solution in proportions of 5 parts and 0.05
parts, respectively, per 10 parts of the pignent, and the 15 resultant
solution was quickly poured into ion- QX%%?UQEd wat er (400 parts of

i on-exchanged water per 10 parts of the gnent; 0C) stirred by an inpellor
type agitating blade (800 rpn), purged with nitrogen and cool ed and

t enper at ure- mai nt ai ned by neans of 2 20 system di spensers (manufactured by
Musashi  Engineering K K. ; needle internal dianeter: 0.57 nm delivery
pressure: 4.0 kgf/cnR) .to ohtain an aqueous dispersign of quinacridone
pignent-contaiﬁgﬁbdpgﬁép@Fe v Ty et ke rieI B thcggoéiéﬁe@er of 29.7 25
nm This aqueoas di spersi on S trans erngf to a mé acti%n vessel equi pped
with a mantle HE3PEFZ12§ REF 2006 T B Y%‘g tBwer, PefPr &t and

ther momet er ang.hiested Loy anidt erhal {enperatuse of (B0 Lo cogll nue the

reaction for ours i"érétaiding The tenperature er the

reacti on was cgrﬂgﬂghgd (EO.VI S qugq&etritgg_g%%é]ké@prw@&as%gg%;ﬁaghuri% rtijezed to

90C, the reac n m xture was "Coo to room erature. %

aqueous  soliti B8 ¢ Sk WoiheAW! 109 #1160 Agdegsd s 4R Lhis reaction

atmosphere. A 30 % methancl sclution of potassium
hydroxide was then added dropwise little by little to
dissolve the quinacridone pigment. After the pigment
solution was stirred for 3 hours, styrene as a

10 polymerizable compound and 2,2'-
azobisisobutyronitrile as a polymerization initiator
were added to and dissolved in the pigment solution
in proportions of 5 parts and 0.05 parts,
respectively, per 10 parts ¢of the pigment, and the

15 resultant solution was quickly poured into ion-
exchanged water (400 parts of ion-exchanged water per
10 parts of the pigment; 0°C) stirred by an impellor

] type agitating blade (800 rpm), purged with nitrogen

and cooled and temperature-maintained by means of 2

20 system dispensers (manufactured by Musashi
Engineering K.K.; needle internal diameter: 0.57 mm;
delivery pressure: 4.0 kgf/cm’) to obtain an agueous
dispersion of guinacridone pigment-containing
particles having an average particle diameter of 29.7

25 nm.

This aqueocus dispersion was transferred to a

reaction vessel equipped with a mantle heater,



(aqueous

di spersion) to adjust the pH of the 10 dispersion to 4.0,

aggregating the quinacridone-pignent-containing particles in the
di spersion. Thereafter, the resultant aggregates were filtered under

reduced pressure
0.45 m and washed 3 tines with 500 m of

past e of

particles desalted and desol vated. After

added to

was t hen

pi gnent -

di spersi on was 338t

EXAMPLE 8: Fi VEeQérctl%noffo% S Ho%ﬁ%’ ap{yld créch dn €9QOL KB emp,
250; nol ecul ar wei ght:

parts of

t her eby
AP AONS2006

through a nenbrane filter (holding particle dianmeter: 15
i on- exchanged water to obtain a

an aqueous dispersion of the qugpacridone- pignent-containing

1.0 g of potassium hydroxi de was

20 this paste, ion-exchanged water was added so as to give a
total mass of 100 g, followed by stirring for 1 hour. Potassium hydroxide
added to adjust the pH of the mxture to 9.5, thereby obtaining an

di I
havi g a pi omeneoebEent ot 10 ok P Ry o gt ar £PE) e BRalEE 0P the
cont a| ni ngt%%r tal (r:lgceet cont agrneedof o Jearzﬁoaqcuoerﬁg%n%%g 2006 82

eous di S

d'"EBBYB03@|fQ%f€@k @WQ 2028158 RhsaRARRAIMEYEr (C

Yel |l ow 74) were suspended in th

5 additional 1 hour at a temperature raised to 90°C,

the reaction mixture was cooled back to room

Transparency.

e@Ghf-al ue:

000) as a dispersing agent were dissolved in 80

Pi gnent

temperature. A 5 % aqueous solution of sulfuric acid

was then added dropwisé to this reaction mixture
{agqueous dispersion) to adjust the pH of the

10 dispersion to 4.0, thereby aggregating the
quinacridone-pigment-containing particles in the
aqueous dispersion. Thereafter, the resultant

aggregates were filtered under reduced pressure

- through a membrane filter {holding particle diameter:

15 0.45 pm) and washed 3 times with 500 ml of ion-

exchanged water to obtain a paste of an aqueous
dispersion of the guinacridone- pigment-containing

particles desalted and desolvated.

After 1.0 g of potassium hydroxide was added to

20 this paste, ion-exchanged water was added so as to

give a total mass of 100 g, followed by stirring for

1 hour. Potassium hydroxide was then added to adjust

the pH of the mixture to 9.5, thereby obtaining an

aqueous dispersion of the quinacridcne-pigment-

25 containing particles having a pigment content of 10

The average particle diameter of the pigment-

containing particles contained in this aqueous

e



resultant solution in a flask at 25C under an air 10 atnosphere. A 30 %

nmet hanol sol uti on of potassium hydroxi de was then added dropw se | i 20 NOVIRpO6
little to dissolve the azo pignent. After the pignment solution was stirred
for 3 hours, styrene as a polynerizable conpound, ELEM NOL RS-30 (trade
nanme, product of 15 Sanyo Chem cal Industries, Ltd.) as a reactive

surfactant (polynerizable conpound and digpersing agent) and

2,2' -azobisisobutyronitrile as a polynerization initiator were added to and
di ssolved in the pignent solution in proportions of 2 parts, 3 20 parts and
0.05 parts, respectively, per 10 parts of the pignent, and the resultant
solution was quickly poured into ion-exchanged water (400 parts of ion-

exchanged wat egi BSErdQoRaLES Ofg oD Qifﬁl‘tﬁhé)caquééﬁyEgsglér%ﬂoin”pel | or
type agitating blade (800 rpn), 25 purged with nitrogen and cool ed and

t enper at ur e- n@éata&%gdtggngpg&%ngf_Z system di spensers (manufactured by
Musashi Engi neering K K ; needle 20 NOvV 2006 83 internal dianmeter: 0.57

nm delivery pEessorg: 84.0 kgf/cnR) to obtain an aqueous dispersion of azo
pi gnent -cont ai ni ng particles having an average particle dianeter of 32.4
nm 5 This aqueous dFsper phattswas ta atsfesnedadoyhicreadti aopwdsselr equi pped
with a mantl e heater, cooling tower, stirrer and thernoneter and heated to
an internald t efpeidt unduef: 800;t mccl@ilmmre whight: 15,000) as a
dispersing agent were disscolved in 80 parts of
dimethyl sulfoxide, and 10 parts of an azo pigment
(C.I. Pigment Yellow 74) were suspended in the
resultant solution in a flask at 25°C under an air
10 atmosphere. A 30 % methanol solution of potassium
hydroxide was then added dropwise little by little to
dissolve the azo pigment. After the pigment solution
was stirred for 3 hours, styrene as a polymerizable
compound, ELEMINOL RS-30 (trade name; product of
15 Sanyo Chemical Industries, Ltd.} as a reactive
surfactant (polymerizable compound and dispersing
agent) and 2,2’ -azobisisobutyronitrile as a
) polymerization initiator were added to and dissolved
in the pigment solution in proportions of 2 parts, 3
20 parts and 0.05 parts, respectively, per 10 parts of
the pigment, and the resultant solution was quickly
poured into ion-exchanged water (400 parts of ion-
exchanged water per 10 parts of the pigment; 0°C)
stirred by an impellor type agitating blade (800 rpm},
25 purged with nitrogen and cooled and temperature-

maintained by means of 2 system dispensers

(manufactured by Musashi Engineering K.K.; needle



reaction for 2 hours while retaining the tenperature 10 of 80C. After the
reacti on was conducted for additional 1 hour at a tenperature rai se@0NOV 2006
90C, the reaction mxture was cool ed back to room tenperature. A5 %
aqueous solution of sulfuric acid was then added dropwi se to this reaction
m xture 15 (aqueous dispersion) to adjust the pH of the dispersion to 4.0,

t hereby aggregating the azo- pignent-contggning particles in the aqueous

di spersion. Thereafter, the resultant aggregates were filtered under

reduced pressure through a 20 nenbrane filter (holding particle dianeter:
0.45 m and washed 3 tinmes with 500 m of ion-exchanged water to obtain a
paste of an aqueous dispersion of the azo-pignent-'containing particles

desal ted and depalkyahed calten 510 o ofappl assluLbydnew.dg was added to

this paste, ion-exchanged water was added so as to Ive a total mass of 100

g, followed byxgki/EmFNOtéobH2AiNOYN2060 % di sidpt@ssyym hydroxi de was
then added to adjust the pH of the mxture to 9.5, theréeby obtaining an

aqueous di SperpLQﬂeﬁﬂ:—bb@t&Z_@u@iqgflﬁﬁtl@I‘é@lHﬂa‘ﬁgngpaﬁt hokesgkavi ng a pi gnent
content of 10 The 5 average particle dianeter of the pigment-containing
particles contpanedciie thiameagueafs 3 speamsi on was 42.8 nm and the aqueous
di spersion had high transparency.
5 This aqueous dispersion was transferred to a
reaction vessel equipped with a mantle heater,
cooling tower, stirrer and thermometer and heated to
an internal temperature of 80°C to continue the
reaction for 2 hours while retaining the temperature
10 of 80°C. After the reaction was conducted for
additional 1 hour at a temperature raised to 90°C,
the reaction mixture was cooled back to room
temperature. A 5 % aqueous solution of sulfuric acid
was then added dropwise to this reaction mixture
15 (aqueous dispersion} to adjust the pH‘of the
dispersion to 4.0, thereby aggregating the azo-
pigment-containing particles in the aqueous
! dispersion. Thereafter, the resultant aggregates
were filtered under reduced pressure through a
20 membrane filter (holding particle diameter: 0.45 um)
and washed 3 times with 500 ml of ion-exchanged water
to obtain a paste of an aqueous dispersion of the
azo-pigment-containing particles desalted and
desolvated.
25 After 1.0 g of potassium hydroxide was added to

this paste, ion-exchanged water was added so as to

give a total mass of 100 g, followed by stirring for



EXAMPLE 9: 10 Ten parts of a phthal ocyanine pignment (C.I. Pignent Blue 16)
were suspended in 80 parts of dinethyl sulfoxide in a flask at 25C (@€Y X6
air atnosphere. A 30 % net hanol solution of potassium hydroxide was then
added dropwise little by little to 15 dissol ve the phthal ocyani ne pi gnent.
After the pignment solution was stirred for 3 hours, styrene as a

pol ynmeri zabl e conpound, ELEM NOL RS-30 (tg#ade nane, product of Sanyo

Chem cal Industries, Ltd.), AQUALON HS-20" (trade nane, product of Daiich
Kogyo Seiyaku 20 Co., Ltd.) and AQUALON RN- 20" (trade nane, product of
Dai i chi Kogyo Seiyaku Co., Ltd.) as reactive surfactants (polynerizable
conpound and di spersing agent), and 2,2'-azobisisobutyronitrile as a

pol ymeri zationqi gipirat Of’o\é‘ﬁégiﬂﬁl{dﬁ@dtr%ﬂ% G Al st gc'?c_;lLé& {:geaehgg%gg

solution in proportions o parts, 2 parts, 2 parts, 1 part an

parts, respectiMel pu oFerchl0 aitisroftd he, p] 9pRatepandbt B8 nigguldrant 20 NOV
2006 85 solution was quickly poured into |Ion-exchanged water (400 parts

of i on-exchangagquwaier diepek iRal tef ofhd hezoPhgREA L -B6htatinired by an
inpellor type agitating blade (800 rpn), purged with nitrogen and cool ed
and 5 tenperapatreinmdiest davethdys meanseof Cosyshenvdi $perser Shémanuf act ur ed
by Musashi Engineering K K ; needle internal dianeter: 0.57 nm delivery
pressure: %. Oakgfirhge? patrd ighteaidi zwe beueofistidé spegsenh-gbntaining
particles contained in this aqueous dispersion was
42.8 nm, and the aqueous dispersion had high
> transparency.
EXAMPLE O:
10 Ten parts of a phthalocyanine pigment (C.TI.
Pigment Blue 16) were suspended in 80 parts of
dimethyl sulfoxide in a flask at 25°C under an air
atmosphere. A 30 % methanol solution of potassium
hydroxide was then added dropwise little by little to
15 dissolve the phthalocyanine pigment. After the
pigment solution was stirred for 3 hours, styrene as
a polymerizable compound, ELEMINOL RS-30 (trade name,
) product of Sanyo Chemical Industries, Ltd.), AQUALON
HS-20" (trade name, product of Daiichi Kogyo Seiyaku
20 Co., Ltd.) and AQUALON RN-20” (trade name, product of
Daiichi Kogyo Seiyaku Co., Ltd.) as reactive
surfactants (polymerizable compound and dispersing
agent), and 2,2'-azobisisobutyronitrile as a
polymerization initiator were added to and dissolved
25 in the pigment solution in proportions of 5 parts, 2

parts, 2 parts, 1 part and 0.05 parts, respectively,

per 10 parts of the pigment, and the resultant



pht hal ocyani ne- pi gnent -cont ai ning particles having an 10 average particle
dianeter of 33.5 nm This aqueous dispersion was then transferred t29 NOV 2006
reaction vessel equipped with a nantle heater, cooling tower, stirrer and
t hernoneter and heated to an internal tenperature of 80C to continue the
reaction for 2 hours while 15 retaining the tenperature of 80C. After the
reaction was conducted for additional-18four at a tenperature raised to
90C, the reaction m xture was cool ed back to roomtenperature. A5 %
aqueous solution of sulfuric acid was 20 then added dropwi se to this
reaction m xture (aqueous dispersion) to adjust the pH of the dispersion to
4.0, thereby aggregating the phthal ocyani ne-pi gnment- containing particles

in the aqueougediusRenswaR quiterBafidired hent8sibhaskagaRERLRT dyer e
filtered 25 under reduced pressure through a nmenbrane filter (holding

particle di amgyen: plrds Mf adnch-vasdtethded tvaesrwokh 500 pairtef Jdonexchanged
water to obtain 20 NOV 2006 86 paste of an aqueous di spersion of the

pht hal ocyani ngi gRle@BN0°CONbaiikireg P tircliefpslesat tegpandgdeselivat ed.  After
1.0 g of potassium hydroxi de was added to this paste, ion-exchanged water

was added so hdatle 58§i0veramtotrlrgedswbth 100t gogkol kodeddpiest iavd ng for 1
hour. Potassi um hydroxi de was then added to adjust the pH of the m xture to
9.5, thereby SbRBEARAYIETNEGUY Bpareadh of £héevsikeral ocyani ne- pi gment -

dispensers (manufactured by Musashi Engineering K.K.;
needle internal diameter: 0.57 mm; delivery pressure:
s 4.0 kgf/cn?) to obtain an aqueous dispersion of

phthalocyanine-pigment-containing particles having an

10 average particle diameter of 33.5 nm. This aqueous
dispersion was then transferred to a reaction vessel
equipped with a mantle heater, cooling tower, stirrer
and thermometer and heated to an internal temperature
of 80°C to continue the reaction for 2 hours while

15 retaining the temperature of 80°C. After the reaction
was conducted for additional 1 hour at a temperature
raised to 90°C, the reaction mixture was cooled back

) to room temperature,
A 5 % aqueous solution of sulfuric acid was

20 then added dropwise to this reaction mixture (aqueous
dispersion) to adjust the pH of the dispersion to 4.0,
thereby aggregating the phthalocyanine-pigment-
containing particles in the agueous dispersion.
Thereafter, the resultant aggregates were filtered

25 under reduced pressure through a membrane filter
(holding particle diameter: 0.45 pm) and washed 3

times with 500 ml of ion-exchanged water to obtain



containing particles having a pignent content of 10 0. 10 The average
particle dianmeter of the pignment- containing particles contained in t3iNOV2006
aqueous dispersion was 41.5 nm and the aqueous di spersion had high
transparency. EXAMPLE 10: 15 Five parts of a styrene/acrylic acid copol yner
(acid value: 250; nolecular weight: 15,000) as a dispersing agent were

di ssolved in 80 parts of dinethyl sulfexgd@er and 5 parts of a quinacridone
pignment (C. 1. Pignent Red 122) and 5 parts of another 20 qui nacri done
pigment (C.I. Pigment Violet 19) were suspended in the resultant solution
in a flask at 25C under an air atnosphere. A 30 % nethanol sol ution of

pot assi um hydr oxi de was then added dropwise little by little to dissolve
the 25 qui nacrpdene pirgmeNtasyucfierdidise psgoRNbESehut bt halescywdiided for 3
hours, styrene and di propyl ene glycol dinethacrylate as pol yneri zabl e
conpounds, andp2QmboY-200f ai3Ving, @artazebesi debdlyedniand | s wted.
polynerization initiator were added to and dissolved in the pignent
solution in proporti &izeof 12 (paytsf BopasssuandyAroxideamtas, adsgectovel y,
per 10 parts of the pignment, and 5 the resultant solution was quickly poured
into ion- exchahgedpastter, (400-grchangtdivaterchangeddmst eo pey td0 parts of
the pignent; 0C) stirred by an inpellor tyge agitating bl ade (800 rpm,

purged with° ni Bi¥ges total mass of 100 g, followed by stirring for
1 hour. Potassium hydroxide was then added to adjust

the pH of the mixture to 9.5, thereby obtaining an

aqueous dispersion of the phthalocyanine~-pigment-

oe
.

containing particles having a pigment content of 10

10 The average particle diameter of the pigment-
containing particles contained in this aqueous
dispersion was 41.5 nm, and the aqueous dispersion
had high transparency.

EXAMPLE 10:

15 Five parts of a styrene/acrylic acid copolymer
(acid value: 250; molecular weight: 15,000) as a
dispersing agent were dissolved in 80 parts of

) dimethyl sulfoxide, and 5 parts of a guinacridone
pigment (C.I. Pigment Red 122) and 5 parts of another

20 quinacridone pigment (C.I. Pigment Violet 19} were
suspended in the resultant solution in a flask at
25°C under an air atmosphere. A 30 % methanol
solution of potassium hydroxide was then added
dropwise little by little to dissclve the

25 quinacridone pigments. After the pigment solution
was stirred for 3 hours, styrene and dipropylene

glycol dimethacrylate as polymerizable compounds, and



and cool ed and tenperature-nmaintai ned by neans of 2 10 system di spensers
(manuf actured by Miusashi Engineering K R ; needle internal dianeter: 1.NY 2006
nm delivery pressure: 4.0 kgf/cnR) to obtain an aqueous di spersion of
particles containing a quinacridone solid solution pignent having an
average particle 15 dianeter of 27.8 nm This aqueous dispersion was then
transferred to a reaction vessel equippegl7iwth a mantle heater, cooling
tower, stirrer and thernonmeter and heated to an internal tenperature of 80C
to continue the 20 reaction for 2 hours while retaining the tenperature of
80C. After the reaction was conducted for additional 1 hour at a
tenperature raised to 90C, the reaction m xture was cool ed back to room

tenperature. Ap52%-3gueAus sutty e PErsubfasi 8 pehgmey ivas itdien added
dropwi se to this reaction mxture (aqueous dispersion) to adjust the pH of

the dispersioAntiei4tdr WareBHdgyregaihagdl Beopaetl dheshd0 PNQhet6 88
contai ning the quinacridone solid solution pignent in the agueous

di spersi on. Thepéafttien irheraswuttamis afigeegares, wer @afrilst ered Unkker
reduced pressure through a nenbrane filter (holding particle dianmeter: 5
0.45 m) and wapheds3 tiempediiveBb00 pérolli partexofiatged piatmantt,o obdain a
paste of an aqueous dispersion of the particles containing the

qui nacri done s&hied resiudtiagt i gheERtoRedadt @dighdy poured into ion-

exchanged water (400 parts of ion-exchanged water per
10 parts of the pigment; 0°C) stirred by an impellor
type agitating blade (800 rpm), purged with nitrogen
and cooled and temperature-maintained by means of 2
10 system dispensers (manufactured by Musashi
Engineering K.K.; needle internal diameter: 0.57 mm;
delivery pressure: 4.0 kgf/cm®) to obtain an aqueous
dispersion of particles containing a quinacridone
solid solution pigment having an average particle
15 diameter of 27.8 nm.
This aqueous dispersion was then transferred to
a reaction vessel equipped with a mantle heater,
) cooling tower, stirrer and thermometer and heated to
an internal temperature of 80°C to continue the
20 reaction for 2 hours while retaining the temperature
of 80°C. After the reaction was conducted for
additional 1 hour at a temperature raised to 90°C,
the reaction mixture was cooled back to room
temperature. A 5 % aqueous solution of sulfuric acid
25 was then added dropwise to this reaction mixture
{aqueous dispersion} to adjust the pH of the

dispersion to 4.0, thereby aggregating the particles



desol vated. 10 After 1.0 g of potassium hydroxi de was added to this paste,

i on-exchanged water was added so as to give a total nass of 100 g, f¥HINGNnRW6
by stirring for 1 hour. Potassium hydroxi de was then added to adjust the
pH of the m xture to 9.5, thereby obtaining an 15 aqueous di spersion of the
particles containing the quinacridone solid solution pignment having a

pi gmrent content of 10 % The average par8g8cle dianeter of the

pi gnent -contai ning particles contained in this aqueous dispersion was 32.4
nm and the aqueous 20 dispersion had high transparency. EXAMPLE 11: Seven
parts of a methyl nethacrylate/ethyl acrylate/ acrylic acid (5/4/1; nolar
ratio) terpolyner (acid value: 58; nolecular weight: 25 140,000) as a

di spersi ng ageabnwerie itics $0e/ g ina 801 dPaé t So i ddsarR kY lonmMdaz@ i i nene, and
10 parts of an azo pigment (C. 1. Pignent Yellow 128) were suspended 20 NOV

2006 - 89 inthkearpeuiisadiisdrdion. | TheddatSken! 2HE€ vedaltant air
at nosphere. A 30 % net hanol solution of potassium hydroxi de was then added
dropwi se |ittl| eghyedaitied evetxe di skivd ved t imedaz orpiigredt prafstserrd he 5 pi gnent
solution was stirred for 3 hours, divinylbenzene and benzyl nethacrylate as
pol yneri zabl e tbmooghds, TEEINEEN ANGE mmr(ﬁh@b@lnamartpﬁdw@uaﬂeisamyo
Chem cal Industries, Ltd.) as a
5 0.45 pm) and washed 3 times with 500 ml of ion-
exchanged water to obtain a paste of an agueous
dispersion of the particles containing the
quinacridone solid solution pigment desalted and
desolvated.
10 After 1.0 g of potassium hydroxide was added to
this paste, ion-exchanged water was added so as to
give a total mass of 100 g, followed by stirring for
1 hour. Potassium hydroxide was then added to adjust
the pH of the mixture to 9.5, thereby obtaining an
15 aqueous dispersion of the particles containing the
quinacridone solid solution pigment having a pigment
content of 10 %. The average particle diameter of
) the pigment-containing particles contained in this
aqueous dispersion was 32.4 nm, and the aqueous
20 dispersion had high transparency.
EXAMPLE 11:
Seven parts of a methyl methacrylate/ethyl
acrylate/ acrylic acid (5/4/1; molar ratio)
terpolymer (acid value: 58; molecular weight:
25 140,000) as a dispersing agent were dissolved in 80

parts of dimethylimidazelidinone, and 10 parts of an

azo pigment (C.I. Pigment Yellow 128) were suspended



reactive surfactant (polynerizable conpound and 10 di spersing agent), and
2,2' -azobi si sobutyronitrile as a polymerization initiator were added?dNOW%AS
di ssolved in the pigment solution in proportions of 1 part, 2 parts, 2

parts and 0.05 parts, respectively, per 10 parts of the pignent, and the
resultant 15 solution was quickly poured into ion-exchanged water (400

parts of ion-exchanged water per 10 parts86f -the pignent; 0C) stirred by an
inpellor type agitating blade (800 rpn), purged with nitrogen and cool ed

and tenperature-mintained by means of 2 system 20 di spensers (manufactured
by Musashi Engineering K K ; needle internal diameter: 0.57 mm delivery
pressure: 4.0 kgf/cnR) to obtain an aqueous di spersion of azo-

pi gment - cont ai RiNNG RAMd £l BSa Vs AduefoAY ¢hage rRakikd Glte xicanein@fe0fartS. 6 nm
Thi s aqueous 25 di spersion was then transferred to a reaction vessel

equi pped with aimpitmedidater, @Al iy mowednodt soietioandft her nronet er and
heated to an internal tenperature 20 NOV 2006 90 of 80C to continue the
reacti on for 2podassinm lleydretaiai wgst heehenpdeat virerofi B0C. it terbyhe
reaction was conducted for additional 1 hour at a tenperature raised to
90C, the react ilontlisxtig eldhmsolool debagk p3gmentoonhtéapeitdture. A 5 %
aqueous solution of sulfuric acid was then added dropwi se to this reaction
m xture (agleold IMfpeTSHEOn gWadj BEETERE BALoF tWelTdsspersion to 4.0

divinylbenzene and benzyl methacrylate as
polymerizable compounds, ELEMINOL RS-30 (trade name,
\ product of Sanyo Chemical Industries, Ltd.) as a
| reactive surfactant (polymerizable compound and
10 dispersing agent), and 2,2'-azobisisocbutyronitrile as
a polymerization initiator were added to and
dissolved in the pigment solution in proportions of 1
part, 2 parts, 2 parts and 0.05 parts, respectively,
per 10 parts of the pigment, and the resultant
15 solution was quickly poured into ion-exchanged water
{400 parts of lon-exchanged water per 10 parts of the
pigment; 0°C) stirred by an impellor type agitating
) blade (800 rpm), purged with nitrogen and cocled and
temperature-maintained by means of 2 system
20 dispensers (manufactured by Musashi Engineering K.K.;
needle internal diameter: 0.57 mm; delivery pressure:
4.0 kgf/cm’) to obtain an aqueous dispersion of azo-
pigment-containing particles having an average
particle diameter of 45.6 nm. This aqueous
25 dispersion was then transferred to a reaction vessel
equipped with a mantle heater, cooling tower, stirrer

and thermometer and heated to an internal temperature



t hereby aggregating the azo-pignent-containing 10 particles in the aqueous
di.spersion. Thereafter, the resultant aggregates were filtered under20NOV2006
reduced pressure through a nenbrane filter (holding particle dianeter:

0.45 m and washed 3 tinmes with 500 ml of ion-exchanged water to obtain a
paste of an aqueous 15 dispersion of the azo-pignment-containing particles
desal ted and desol vated. After 1.0 g of-p8&fiassi um hydroxi de was added to

this paste, ion-exchanged water was added so as to give a total nass of 100
g, followed by stirring for 20 1 hour. Potassium hydroxi de was then added to
adjust the pH of the mxture to 9.5, thereby obtaining an aqueous

di spersion of the azo-pignent-containing particles having a pignent content

of 10 The avekaggaear tiClndidiRt ahofrddie: PbONEHLE- cORbARI R 1A% particles
contained in this aqueous dispersion was 51.2 nm and the aqueous

di sper si on had rRit@h nitd@anspareaaye r 20u NeVo2086°C 91 A fither melRsUreaeRt ohesul t's
of the average particle dianeters of the particles contained in the aqueous
di spersi ons obwaisnebriduEAMNPLES Fddbt idnatelshowr adold exdnipestytiine Tabl e 4.
These aqueous di spersions 5 were snmall in average particle dianeter,
monodi sperse ard seat rtow W parthiec e aitzeoninixthoei vas Tablledd baickret er
(rin of pagtigles don ineys, diapersion
A 5 % aqueous solution of sulfuric acid was
‘then added dropwise to this reaction mixture (aqueous
dispersion) to adjust the pH of the dispersion to 4.0,
thereby aggregating the azo-pigment-containing
10 particles in the aqueous dispersion. Thereafter, the
resultant aggregates were filtered under reduced
pressure through a membrane filter (holding particle
diameter: 0.45 pum) and washed 3 times with 500 ml of
ion—-exchanged water to obtain a paste of an agueous
15 dispersion of the azo-pigment-containing particles
desalted and desolvated.
After 1.0 g of potassium hydroxide was added to
) this paste, ion-exchanged water was added so as to
give a total mass of 100 g, followed by stirring for
20 1 hour. Potassium hydroxide was then added to adjust
the pH of the mixture to 9.5, thereby obtaining an
aqueous dispersion of the azo-pigment-containing
particles having a pigment content of 10 %. The
average particle diameter of the pigment-containing
25 particles contained in this aqueous dispersion was

51.2 nm, and the aqueocus dispersion had high

transparency.



T

Sanpl e Before After redi spersion aggregation (after aggregation) EXAMPLE 7
29.7 38.5 EXAMPLE 8 32.4 42.8 EXAMPLE 9 33.5 41.5 EXAMPLE 27.8 32.24 NOMR006
EXAMPLE 45.6 52.2 11 RECORDI NG TEST EXAMPLE 2: The aqueous di spersions
obtained in EXAMPLES 7 10 to 11 were evaluated as to colorants for ink in
the sanme manner as in RECORDI NG TEST EXAMPLE 1 except that the aqueous
di spersions obtained in EXAMPLES 7 to-1%1lwere used. The results are shown
in Table 5. 20 NOV 2006 92 Table 5 Transparency (OHP sheet) Col or density
(plain Sanple paper) EXAMPLE 7 A A EXAMPLE 8 A A EXAMPLE 9 A A EXAMPLE
10 A A EXAWPLE 11 A A According to the inks respectively using these
aqueous di spersions, the projection of the image printed on the OHP sheet
was bright and vivi ¢heNddasurement results of the average particle

diameters of the particles contained in the aqueous
dispersions obtained in EXAMPLES 7 to 11 are shown
collectively in Table 4. These agueous dispersions

5 were small in average particle diameter, monodisperse

and narrow in particle size distribution.

Table 4
Diameter (nm) of particles in aqueous dispersion
Sample Before After redispersion
aggregation (after aggregation)
EXAMPLE 7 |29.7 38.5
EXAMPLE 8 |32.4 42.8
EXAMPLE 9 |33.5 41.5
EXAMPLE 27.8 32.4
10
EXAMPLE 45.6 52.2
11

RECORDING TEST EXAMPLE 2:
The aqueous dispersions obtained in EXAMPLES 7
10 to 11 were evaluated as to colorants for ink in the
same manner as in RECORDING TEST EXAMPLE 1 except
that the agueous dispersions obtained in EXAMPLES 7

to 11 were used. The results are shown in Table 5.



5 respect to the color density of the print on the plain paper, the inks
respectively using the agueous dispersions of EXAMPLES 7 to 11 exhi Ri0MNEY 2406
high OD value. EJECTI ON DURABILITY TEST 1: 10 The aqueous di spersions
obtained in EXAMPLES 7 to 11 were subjected to an ejection durability test.
Each of the aqueous dispersions was mxed with the follow ng conponents.

The resultant mixture was then filtered %8der pressure through filter paper
having a 15 holding particle diameter of 1.0 pmto provide an ink for
ink-jet printer. This ink was subjected to the ejection durability test.
Incidentally, "Surfynol 420" and "Surfynol 465" are trade nanes of ethyl ene
oxi de adducts of acetylene glycol produced by Air 20 Products Japan Co.,
Ltd. 20 NOV 20@&bl83 5 Aqueous di spersion (plgnent content: 10 9% 50 parts
Di et hyl ene gl reot—+5 pa‘FiL S g _y%e%ﬁ‘lﬁ 5 Jp""F%S o .y llc{_lﬁ’_y O 'ﬁ"fﬂ}?arre—g p'aJl"_t
Sur fynol 420 ﬂ 1 parts Syrfrgnepard8Eys @a?tﬂeetbﬂh%iohaﬂ@aitwaﬂplam 4
parts. A thel Saiplenk-j et |recordi ng head (nanufa{tured 10 by Canon Inc.)
using thermal [energy in ejlection of a liquid maiP@@@é)to conduct ej ecti on

5 X 108 pul sgs)
( P E%AMPLE 7 A

A
EXAMPLE 8 A A
EXAMPLE 9 A A
EXAMPLE 10 | A A
EXAMPLE 11 (A A

According to the inks respectively using these
aqueous dispersions, the projection of the image
printed on the OHP sheet was bright and vivid. With

5 respect to the color density of the print on the
plain paper, the inks respectively using the agueous
dispersions of EXAMPLES 7 to 11 exhibited a high OD
value. ‘

EJECTION DURABILITY TEST 1:

io0 The aqueous dispersions obtained in EXAMPLES 7

) to 11 were subjected to an ejection durability test.

Each of the aqueous dispersions was mixed with the
following components. The resultant mixture was then
filtered under pressure through filter paper having a

15 holding particle diameter of 1.0 um to provide an ink
for ink-jet printer. This ink was subjected to the
ejection durability test. Incidentally, “Surfynol
420" and “Surfynol 465” are trade names of ethylene
oxide adducts of acetylene glycol produced by Air

20 Products Japan Co., Ltd.



of the ink, thereby evaluating the ink as to the change in ejection
quantity of the ink between before and after the test. The neasur ene¥#NQy 2006
the ejection 15 quantity was conducted by collecting ink droplets ejected
fromthe recording head in a container every 5 X 106 pul ses and wei ghi ng
the container by an electron balance. An average quantity of droplets
ejected during 5 X 108 pul ses was cal cul ap®d-out from 20 the wei ght increase
of the container. Incidentally, continuous ejection was conducted to 5 X
108 pulses to evaluate the ink as to the ejection durability in accordance
with the follow ng standard. The results are shown in Table 6. 25 A
Average ejection quantity of droplets from 4.95 X 108 to 5 X 108 pul ses was
not less than 90 %pefuclAVEr A9Er &1 &6t (FNgRYARL bbYiteht20 NOV 2006 94
droplets fromO to 0.05 X 108 pul ses; B:" Average ejection quantity of
droplets from 4.95 X1908)to 5 x 108 pul ses was not |ess50 thant$0 % but

| ess than 90 % of an average 5 ejection quantity of droplets fromO to 0.05
X 108 pul ses; C Avériageh\gjeaot ighycgohntity of droplets f7ofn pdr95 X 108 to 5
X 108 pul ses was not less than 30 % but |ess than 60 % of an average 10

ej ection quantity ofGldragataets fromO to 0.05 X 108 pul sesparts

5 Trimethylolpropane 5 parts
Surfynol 420 0.1 parts
Surfynol 465 8 parts
Ion-exchanged water 24.4 parts.

A thermal ink-jet recording head (manufactured
10 by Canon Inc.) using thermal energy in ejection of a
liquid was used to conduct ejection (5 X 108 pulses)
of the ink, thereby evaluating the ink as to the
change in ejection quantity of the ink between before
and after the test. The measurement of the ejection
15 quantity was conducted by collecting ink droplets
ejected from the recording head in a container every
5 x 10° pulses and weighing the container by an
) electron balance. An average quéntity of droplets
ejected during 5 X 10° pulses was calculated out from
20 the weight increase of the container. Incidentally,
continuous ejection was conducted to 5 X 10° pulses
to evaluate the ink as to the ejection durability in
accordance with the following standard. The results
are shown 1in Table 6.
25 A: Average ejection quantity of droplets from
4,95 x 10° to 5 x 10° pulses was not less

than 90 % of an average ejection quantity of



D: Average ejection quantity of droplets from 4.95 X 108 to 5 X 108 pul ses
was | ess than 30 % of an average ejection quantity of 15 droplets frXdMQay 3086
0.05 X 108 pulses; and E: Ejection failure occurred m dway. Table 6 Sanple
Ej ection durability EXAMPLE 7 A EXAMPLE 8 A EXAMPLE 9 B EXAMPLE 10 A
EXAMPLE 11 A The inks respectively using the aqueous dispersions of

EXAMPLES 7 to 11 exhibited good 20 ejeetBén-stability. EXAMPLE 12: 20 NOV
2006 95 Five parts of a styrene/acrylic acid copolyner (acid value: 250;
nol ecul ar weight: 5,000) as a dispersing agent were dissolved in 80 parts

of dinethyl sulfoxide, and 10 parts of a quinacridone 5 pignent (C.I

Pi gnent Red 122) were suspended in the resultant solution in a flask at 25C

under an air at nospher grop13& Jofeihamoto sel gbi &n 1qf° ?gq%gggun hydr oxi de
was then added dropwise |little by little to dissolve the quinacridone

pi gnent. After the pignetedfgsotiittahonagusatitrintgd dfordSohbeit s, £ ooihanoyl
peroxide as a polynerization initiator was added to and
4.95 x 10® to 5 x 10° puises was not less
than 60 %, but less than 90 % of an average
5 ejection quantity of droplets from 0 to 0.05
x 108 pulses;
C: Average ejection quantity of droplets from
4.95 X 10° to 5 x 10® pulses was not less
than 30 %, but less than 60 % of an average
10 ejection quantity of droplets from 0 to 0.05
X 10° pulses;
D: Average ejection guantity of droplets from
4.95 x 10° to 5 X 10%® pulses was less than
30 & of an average ejection quantity of
15 droplets from 0 to 0.05 X 10° pulses; and

E: Ejection failure occurred midway.

Table 6

Sample Ejection durability

EXAMPLE 7 A

EXAMPLE 8

EXAMPLE 9

A
B
EXAMPLE 10 |A
A

EXAMPLE 11

The inks respectively using the aqueous
dispersions of EXAMPLES 7 to 11 exhibited good
20 ejection stability.

EXAMPLE 12:



di ssolved in the pignment solution in a proportion of 0.1 parts per 10 parts
of the pignent, and the resultant solution was quickly poured into i¥NQK2006
exchanged water (400 parts of ion-exchanged water per 10 parts of the
pignent; 0C) stirred by an inpellor type agitating blade (800 rpm, purged
wi'th nitrogen and cool ed and tenperature-mintained by means of 2 system
di spensers (manufactured by Misashi 20 Engbneering K K. ; needl e internal
dianeter: 0.57 mm delivery pressure: 4.0 kgf/cnR) to obtain an agueous

di spersi on of quinacridone-pignent-containing particles having an average
particle dianmeter of 35.5 nm This aqueous di spersion was transferred to a
25 reaction vessel equipped with a mantle heater, cooling tower, stirrer
and thernoneter. Wi [Faveuaytng of td otyrengefaanglst mding cdp@0gnepm 20
NOV 2006 96 styrene and acrylic acid as ethylenically unsaturated
conpounds wer e {(elénl acdark drdphi seobvenldrheaighin Splddor tésors of 5.5 parts
and 0.5 parts, respectively, per 10 parts_of the pignment. The systemwas
then 5 heated ©4S®RYsiter mdentenperat ¢ eset vedcino 8fomeintife ©% he reacti on

for 8 hours while retaining the tenpgrature of 6QC. After the reaction was
conducted for SA8@HYon a1 U dbte mt 280 t EHpBRELEr 811 &I S BE DeRONe ¢ he

reacti on i xture 4as,conl ed Dack Lo RO 19, eRELAL B i PRHSEYS
resultant solution in a flask at 25°C under an air
atmosphere. A 30 % methanol solution of potassium
hydroxide was then added dropwise little by little to
dissolve the gquinacridone pigment. After the pigment
10 solution was stirred for 3 hours, octanoyl peroxide
as a polymerization initiator was added to and
dissolved in the pigment solution in a proportion of
0.1 parts per 10 parts of the pigment, and the
resultant solution was quickly poured into ion-
15 exchanged water (400 parts of ion-exchanged water per
10 parts of the pigment; 0°C) stirred by an impellor
- type agitating blade (800 rpm), purged with nitrogen
) and cooled and temperature-maintained by means of 2
system dispensers (manufactured by Musashi
20 Engineering K.K.; needle internal diameter: (.57 mm;
delivery preésure: 4.0 kgf/cm®) to obtain an aqueous
dispersion of quinacridone-pigment-containing
particles having an average particle diameter of 35.5
nm. This aqueocus dispersion was transferred to a
25 reaction vessel equipped with a mantle heater,
cooling tower, stirrer and thermometer. While

purging with nitrogen and stirring at 300 rpm,



then added dropwi se to this reaction m xture (aqueous dispersion) to adjust
the pH of the dispersion to 4.0, thereby aggregating the 20 NOV 2006
gui nacri done- pi gnent 15 containing particles in the agueous di spersion.
Thereafter, the resultant aggregates were filtered under reduced pressure
through a nenbrane filter (holding particle dianeter: 0.45 m and washed 3
times with 500 mM of ion-exchanged water $® obtain a 20 paste of an aqueous
di spersion of the quinacridone- pignment-containing particles desalted and
desol vated. After 1.0 g of potassium hydroxi de was then added to this
paste, ion-exchanged water was added so as to give a total mass of 100 g,
followed by stirring for 25 1 hour. Potassium hydroxi de was then added to

adj ust the pHse{rthe Hhut larcwlqpq-a%idF@ée@yhgpéﬁwhmgya@ns%w%d _

di spersi on of the quinacridoné-pignent 20 NOV 2006 97 “containing particles
havi ng a pi gmregbmpenhent wefrel@h¥n skt v@r &owei par bizeke 3dhameiseriof the

pi gnent - containing particles contained in this aqueous dispersion was 42.7
nm and the aqpeopsrdisper siforh .5 ld-ts gdnd r@nSpaaensy. reEadRlikeli3;, Four
parts of a styrene/nethacrylic acid copolynmer (acid value: 250; nolecul ar
wei ght: 15, 000peran@ papdst off tHeEMINDeRS. 30 He reeterameas ptbdoct of 10
Sanyo Chem cal Industries, Ltd.) as dispersing agents were dissolved in 80
parts of dimethghtsdl toxiagde irdamdnal temperature of 80°C to continue

the reaction for 8 hours while retaining the
temperature of 80°C. After the reaction was conducted

\ for additional 1 hour at a temperature raised to 90°C,

the reaction mixture was cooled back to room

10 temperature.

A 5 % aqueous solution of sulfuric acid was
then added dropwise to this reaction mixture (agueous
dispersion) to adjust the pH of the dispersion to 4.0,
thereby aggregating the quinacridone-pigment-

15 containing particles in the agueocus dispersion.
Thereafter, the resultant aggregates were filtered
under reduced pressure through a membrane filter
(holding particle diameter: 0.45 pum) and washed 3
times with 500 ml of ion-exchanged water to obtain a

20 paste of an aqueous dispersion of the quinacridone-
pigment-containing particles desalted and desolvated.
After 1.0 g of potassium hydroxide was then added to
this paste, ion-exchanged water was added'so as to
give a total mass of 100 g, followed by stirring for

25 1 hour. Potassium hydroxide was then added to adjust
the pH of the mixture to 9.5, thereby obtaining an

agueous dispersion of the quinacridone-pigment-



10 parts of an isoindolinone pignent (C.I. Pignent Yellow 109) were
suspended in the resultant solution in a flask at 25C under an air 20NOV2006
at nrosphere. A 30 % 15 met hanol sol ution of potassium hydroxi de was then
added dropwise little by little to dissolve the isoindolinone pignent.
After the pignment solution was stirred for 3 hours, |auroyl peroxide as a
pol yneri zation initiator was added to and?dissol ved 20 in the pignent
solution in a proportion of 0.1 parts per 10 parts of the pignent, and the
resultant solution was quickly poured into ion-exchanged water (400 parts
of ion-exchanged water per 10 parts of the pignent; 0C) stirred by an

i npel lor type agitating 25 bl ade (800 rpn), purged with nitrogen and cool ed
and tenper at urenfraiimtiaiongeh 1yl peamshai 12gs ps teargmeti s peosees t( wdnuftict ur ed
by Musashi Engi neering K K.; 20 NOV 2006 98 needle internal dianmeter: 0.57
mm delivery prBssaverage Pagick®)dianebrni af abhagbeemendi-sper si on of

i soi ndol i none- pi gnent -contai ning particles having an average particle

di aneter of 39?9nﬁﬁﬂn¢W@SRﬁﬁﬁﬁﬁiﬁﬁiQﬁ@ﬁﬁ#@ﬁ%leBEh%ﬁaﬁgﬂéﬁﬁﬁh to a reaction
vessel equipped with a nantle:$ ter, cqgliqg tower, stirrer .and

t her monet er an815ERGEd Wi 4 5hita ogdHY VIR Y e NE oRE RO Ag BTG LG WM t h
nitrogen aq? s&i&rhn% a%_300 r styrene and nethacrylic acid as

et hyl eni cally G%und: Puréﬁ&f&: Shds were then added dr opwi se over 3

hours in propogthgps0f; 2.5 parts and 0.5 parts,

Four parts of a styrene/methacrylic acid
copolymer (acid value: 250; molecular weight: 15,000)
and 1 part of ELEMINOL RS-30 (trade name, product of
10 Sanyo Chemical Industries, Ltd.) as dispersing agents
were dissolved in 80 parts of dimethyl sulfoxide, and
10 parts of an isoindolinone pigment {(C.I. Pigment
Yellow 109) were suspended in the resultant solution
in a flask at 25°C under an air atmosphere. A 30 %
15 methanol solution of potassium hydroxide was then
added dropwise little by little to dissolve the
isoindolinone pigment. After the pigment solution
| was stirred for 3 hours, lauroyl peroxide as a
polymerization initiator was added to and dissolved
20 in the pigment solution in a proportion of 0.1 parts
per 10 parts of the pigment, and the resultant
solution was quickly poured into ion-exchanged water
(400 parts of ion-exchanged water per 10 parts of the
pigment; 0°C) stirred by an impellor type agitating
25 blade (800 rpm}, purged with nitrogen and cocled and
temperature-maintained by means of 2 system

dispensers {(manufactured by Musashi Engineering K.K.;



respectively, per 10 parts of the pignment. The systemwas then heated to an
internal tenperature of 80C to continue the reaction for 8 hours whi|% NV 2006
retaining the tenperature of 80C. After the reaction was conducted for
additional 1 hour at a tenperature raised to 90C, the reaction m xture was
cool ed back } to roomtenperature. Then, 5 % hydrochloric acid was added
dropwi se 20 to this reaction m xture (-agggods di spersion) to adjust the pH
of the dispersion to 4.0, thereby aggregating the

i soi ndol i none- pi gnent-containing particles in the aqueous dispersion.
Thereafter, the resultant aggregates were filtered under reduced 25 pressure
through a nenbrane filter (holding particle dianeter: 0.45 pm and washed 3

times with 500n8kd9t in@Rresahaigesk et erot 97 obhpl RediRashe pife s RauUeous 20
NOV 2006 99 dispersion of the isoindolinone-pignent-containing particles

desal ted and desol katfedm’Af ter ob+@id e pefassisMivsspxide vwas then added
to this paste, ion-exchanged water was added so 5 as to give a total nass

of 100 g, foll awednhby ldnione-pg gnern t1-dmwe a i Pohaspaumi by esotiade nspsart hen
added to adjust the pH of the mxture to 9.5, thereby obtaining an aqueous
di spersi on of aWeriagei waaitiindree-disingmeeat -ednBai Ai ng.pafhisl egukavisng a

pi gment content 10 of 10 % The average particle dianeter of the

pi gnent - cortt ai AlAFEFEAOICES domn FREC¢d Ehi 8 reaction vessel

equipped with a mantle heater, cooling tower, stirrer
and thermometer and purged with nitrogen. While
\ continuing purging with nitrogen and stirring at 300
| rpm, styrene and methacrylic acid as ethylenically
10 unsaturated compounds were then added dropwise over 3
hours in proportions of 5.5 parts and 0.5 parts,
respectively, per 10 parts of the pigment. The
system was then heated to an internal temperature of
80°C to continue the reaction for 8 hours while
15 retaining the temperature of 80°C. After the reaction
was conducted for additional 1 hour at a temperature
raised to 90°C, the reaction mixture was cocoled back
) to room temperature.
Then, 5 % hydrochloric acid was added dropwise
20 to this reaction mixture (aqueous dispersion) to
adjust the pH of the dispersion to 4.0, thereby
aggregating the isoindolinone-pigment-centaining
particles in the aqueous dispersion. Thereafter, the
resultant aggregates were filtered under reduced
25 pressure through a membrane filter (holding particle
diameter: 0.45 pm) and washed 3 times with 500 ml of

ion-exchanged water to obtain a paste of an aqueous



aqueous dispersion was 52.5 nm and the aqueous dispersion had high
transparency. EXAMPLE 14; 15 Five parts of a styrene/acrylic acid copf8NHei00s
(acid val ue: 250; nolecular weight: 5,000) as a dispersing agent were
di ssolved in 80 parts of dinethyl sulfoxide, and 10 parts of a
pht hal ocyani ne pignent (C. 1. Pignent Blue 16) were suspended in the 20
resultant solution in a flask at 25C untde?2an air at nosphere. A 30 %
met hanol sol ution of potassium hydroxide was then added dropwise little by
little to dissolve the phthal ocyanine pignent. After the pignent solution
was stirred for 3 hours, it was 25 quickly poured into ion-exchanged water
(400 parts of ion-exchanged water per 10 parts of the pignent; 0C) stirred
by an i npel | or digperadionatiing -l aideo (18901 t poke-ROgNEU L2@0AR Lairti0® pur ged
with nitrogen and cool ed and tenperature- nmaintained by nmeans of 2 system
di spensers (nﬁﬁﬂ“ﬁ&@tlﬁlsedielﬁﬁh\ﬂﬁgs@ﬁd ERsabéafAg-K K. ; needle internal
dianeter: 0.57 mm deljvery pressure: 4.0 5 kgf/cnR) .to obtain an aqueous
di spersion of pht haPdd@niimed! F ek edhtarHi RYIPLFXLAS #@hdNeYy an
average particle dianeter of 44 .3 nm This aqueous i spersion
transferred toagdﬁgaéfigﬁ”€é§9ﬁte@xﬁﬁ%p%ﬁCQfPﬂeg & Ie“ﬁ@bf@#ﬁgid%?ing
tower, stiryer _10._and.ther t dg pPurg wi_t h .nitrogen., Wil e
cont i nui ng %ur8%n§qN9%¥%ﬂ%T£§;§¥eﬁgl%t##r?ﬁ% daf g%&lOJ%dqby
stirring for 1 hour. Potassium hydroxide was then
added to adjust the pH of the mixture to 9.5, thereby
obtaining an aqueous dispersion of the iscindolinone-
pigment-containing particles having a pigment content
10 of 10 %. The average particle diameter of the
pigment-containing particles contained in this
aqueous dispersion was 52.5 nm, and the aqueous
dispersion had high transparency.
EXAMPLE 14:
15 Five parts of a styrene/acrylic acid copolymer
(acid value: 250; molecular weight: 5,000) as a
dispersing agent were dissolved in 80 parts of
) dimethyl sulfoxide, and 10 parts of a phthalocyanine
pigment (C.I. Pigment Blue 16) were suspended in the
20 resultant solution in a flask at 25°C under an air
atmosphere. A 30 % methanol soclution of potassium
hydroxide was then added dropwise little by little to
dissolve the phthalocyanine pigment. After the
pigment solution was stirred for 3 hours, it was
25 guickly poured into ion-exchanged water (400 parts of

ion-exchanged water per 10 parts of the pigment; 0°C)

stirred by an impellor type agitating blade (800 rpm),



rpm styrene, divinylbenzene and acrylic acid as ethylenically unsaturated
conpounds were then added dropwi se over 3 hours in proportions of 5.%%#NOV2006
parts, 15 0.3 parts and 0.7 parts, respectively, per 10 parts of the

pi gment. The systemwas then heated to an internal tenperature of 80C, and
a-solution of 0.1 parts of ammonium persul fate as a pol yneri zation

initiator in distilled water was added-t A0dorti nue 20 the reaction for 8
hours while retaining the tenperature of 80C. After the reaction was
conducted for additional 1 hour at a tenperature raised to 90C, .the
reaction m xture was cool ed back to roomtenperature. 25 A 5 % aqueous
solution of sulfuric acid was then added dropwise to this reaction m xture

(aqueous di spptighyen) wi@hadjitstoddie sl aiodhed digspetshpe ra@ <, 20 NOV 2006
101 thereby aggregating the phthal ocyani ne-pignment- containing particles in
t he aqueous di mpénskdned Eemeafiiergf thesyesemt abkpaggeegates were filtered
under reduced pressure through a nenbrane filter 5 (holding particle

di anet er: 0. 45 (mpnafdowasieed L3/ Muswsh i Eing 508e niingf Ki. &n- exclsatiged water to
obtain paste of an aqueous dispersion of the phthal ocyani ne-

pi gnent - cont ai Ahhgrpadt iddlaee tdesallt ol ant; désbivargdprasseare:. ¢ g of
potassiun1g¥droxide was then 10 added to this paste, ion-exchanged water was
added so t 89§/ ¢8 h Eet abtadss asf agyes Bl IraeTioy of

phthalocyanine-pigment-containing particles having an
average particle diameter of 44.3 nm. This aqueous
dispersion was transferred to a reaction vessel
equipped with a mantle heater, cooling tower, stirrer

10 and thermometer and purged with nitrogen. While
continuing purging with nitrogen and stirring at 300
rpm, styrene, divinylbenzene and acrylic acid as
ethylenically unsaturated compounds were then added
dropwise over 3 hours in proportions of 5.0 parts,

15 0.3 parts and 0.7 parts, respectively, per 10 parts
of the pigment. The system was then heated to an
internal temperature of 80°C, and a solution of 0.1

) parts of ammonium persulfate as a polymerization

initiator in distilled water was added to continue
20 the reaction for 8 hours while retaining the
temperature of 80°C. After the reaction was conducted

for additional 1 hour at a temperature raised to 90°C,

-the reaction mixture was cooled back to room
temperature.

25 A 5 % aqueous solution of sulfuric acid was
then added dropwise to this reaction mixture (aqueous

dispersion) to adjust the pH of the dispersion to 4.0,



stirring for 1 hour. Potassium hydroxi de was then added to adj ust thergH of
the mixture to 9.5, thereby obtaining an aqueous di spersion of the 13 NOV2006
pht hal ocyani ne- pi gnent -contai ning particles having a pignent content of 10
% The average particle dianmeter of the pignment-containing particles
contained in this aqueous dispersion was 58.9 nm and the aqueous

di spersi on had hi gh transparency. 20 COVPARATI VE EXAMPLE 3: Ten parts of a
styrene/acrylic acid copolynmer (acid value: 250; nol ecular weight: 5,000)
as a dispersing agent were dissolved in 80 parts of dinethyl sulfoxide,
and 10 parts of a quinacridone 25 pignent (C I. Pignment Red 122) were
suspended in the resultant solution in a flask at 25C under an air

at nosphere. A 3h<patet hagmtesat img ohhef phbohad sicyand G eNOM ROG6E~ 102

hydr oxi de was then added dropwi se little by little to dissolve the

qui nacri done piaprerainiaig epaxthiecbégnient theohqueonswald ssrargieeh f or 3 hours,

it was quickly adjusted to pH 4.0 with a 50 % aqueous sol ution of 5

sul furic acid WHieeeabd ¥ ngtmdreanhtanki agorreatesmyess driel terot and
stirring by an inpellor type agitating blade (800 rpm to_ obtain aggregates
cont ai ni ng the @Euﬁ¢QRﬁ%QpPﬁ%%ﬁFFeTEEFQHEPeﬁ,m@m@n%§ﬁnﬁ%%ﬁe%ggregates
were 10 filtered under reduced. pressure through a nenbrane filter (holding
particle diénet@??lQEQHSRﬁﬁt%ﬁﬁe diameter: 0.25 pm) and washed 3

times with 500 ml of ion-exchanged water to obtain
paste of an aqueous dispersion of the phthalocyanine-

pigment-containing particles desalted and desolvated.

R

After 1.0 g of potassium hydroxide was then
10 added to this paste, ion-exchanged water was added so
as to give a total mass of 100 g, followed by
stirring for 1 hour. Potassium hydroxide was then
added to adjust the pH of the mixture to 9.5, thereby
ocbtaining an aqueous dispersion of the
15 phthalocyanine-pigment-containing particles having a
pigment content of 10 %. The average particle
diameter of the pigment-containing particles
) contained in this aqueous dispersion was 58.9 nm, and
the aqueous dispersion had high transparency.
20 COMPARATIVE EXAMPLE 3:
Ten parts of a styrene/acrylic acid copoclymer
{acid wvalue: 250; molecular weight: 5,000) as a
dispersing agent were dissolved in 80 parts of
dimethyl sulfoxide, and 10 parts of a guinacridcne
25 pigment (C.I. Pigment Red 122) were suspended in the
resultant solution in a flask at 25°C under an air

atmosphere. A 30 % methanol solution of potassium



washed 3 tines with 500 ml of ion-exchanged water to obtain a paste
cont ai ni ng the qui nacri done pignent desalted and desol vated. After 2200NQ} 206
pot assi um 15 hydroxi de were added to this paste, ion-exchanged water was
added so as to give a total mass of 100 g, followed by stirring for 1 hour.
Pot assi um hydroxi de was then added to adjust the pH of the m xture to 9.5,

t her eby obtai ni ng an aqueous di spersi o df020

gui nacri done- pi gnent - contai ning particles having a pignment content of 10
The average particle diameter of the particles contained in this aqgueous

di spersion was 291.5 nm the particle size distribution thereof was broad,
and the dispersion 25 was poor in transparency. The neasurenent results of
the average pahtyidgoiddi arest erteemfaddtedpdropelies ddmttdiendd ilnitithke atpeous 20
NOV 2006 103 dispersions obtained in EXAMPLES 12 to 14 and COVPARATI VE
EXAVPLE 3 are showelivie Tdist eiinaeuidone ThegnguéoushirspetbicoRs 9815di ned in
EXAMPLES 12 to 14 were small jn partlcle di anet er, nonodi sperse and 5
narrow i n part SOHetdioNe WSt biEdnotn3t heusphei t Wasd Il Mgueous

di spersion obtained . in Tl VE was great artlc e

di ameter,  pol § &Jéﬁ&@eﬁp{ el vhTBart Pl & Sopedios Bumh o Tabl e 7

D anet er (rérﬁ articles |q1gﬂgeous di spersion. %anple After redi spersion
uric acid whi ¢o0ling"and maintaining

temperature at 0°C and stirring by an impellor type
agitating blade (800 rpm) to obtain aggregates
containing the quinacridone pigment.
Thereafter, the resultant aggregates were
10 filtered under reduced pressure through a membrane
filter (holding particle diameter: 0.45 pm) and
washed 3 times with 500 ml of ion-exchanged water to
obtain a paste containing the quinacridone pigment
desalted and desolvated. After 2.0 g of potassium
15 hydroxide were added to this paste, ion-exchanged
water was added so as to give a total mass of 100 g,
followed by stirring for 1 hour. Potassium hydroxide
) was then added to adjust the pH of the mixture to 9.5,
thereby obtaining an aqueous dispersion of
20 quinacridone-pigment-containing particles having a
pigment conteﬁt of 10 %. The average particle
diameter of the particles contained in this aqueous
dispersion was 291.5 nm, the particle size
distribution thereof was broad, and the dispersion
25 was poor in transparency.
The measurement results ¢of the average particle

diameters of the particles contained in the aqueous



Before aggregation (after aggregation) EXAMPLE 35.5 42.7 12 EXAVPLE,339v 2006
52.5 13 EXAMPLE 44.3 58.9 14 10 20 NOV 2006 104 Table 8 Sanple D aneter
(rim) of particles in aqueous dispersion COW. EX. 3 291.5 RECORDI NG TEST
EXAMPLE 3: The aqueous di spersions obtained in EXAMPLES 12 to 14 and
COVPARATI VE EXAMPLE 3 were evaluated as to,,5 colorants for ink in the sanme
manner as i n RECORDI NG TEST EXAMPLE 1 ékééﬁ%’fhat t he aqueous di spersions
obt ai ned in EXAMPLES 12 to 14 and COVPARATI VE EXAMPLE 3 were used. The
results are shown in Table 9. Table 9 Transparency (COHP sheet) Col or density
(plain Sanple paper) EXAMPLE 12 A A EXAMPLE 13 A A EXAMPLE 14 A A

dispersions obtained in EXAMPLES 12 to 14 and
COMPARATIVE EXAMPLE 3 are shown in Tables 7 and 8.
The aqueous dispersions obtained in EXAMPLES 12 to 14
were small in particle diameter, monodisperse and‘

5 narrow in particle size distribution. On the other
hand, the aqueous dispersion obtained in COMPARATIVE
EXAMPLE 3 was great in particle diameter,

polydisperse and broad in particle size distribution.

Table 7
Diameter (nm) of particles in aqueous dispersion
Sample After redispersion
Before aggregation
(after aggregation)
EXAMPLE 35.5 42.7
12
EXAMPLE 39.9 52.5
13
EXAMPLE 44.3 58.9
) 14

10



CCNP EX. 3 C C 10 According to the |nks respectlvely using the aqueﬁHi V 2006
di spersions of EXAMPLES 12 to 14, the projection of the inage printe X

the OHP sheet was bright and vivid. According to the ink using the aqueous
di spersion of COVPARATI VE EXAMPLE 3 on the 15 other hand, the projection of
the image printed on the OHP sheet was dark and dull. Wth respect to the
color density of the print on the plaim pdpers the inks respectively using

t he agueous di spersions of 20 NOV 2006 - 105 the EXAMPLES exhi bited a high
0D val ue. However, the ink respectively using the aqueous dispersion of
COVPARATI VE EXAMPLE 3 exhibited a | ow OD value. SHELF STABILITY AND
EJECTI ON DURABI LI TY TEST 1. 5 The aqueous di spersions obtained i n EXAMPLES

12 to 14 and GEWEARAHIVE EXAMPLE 3 were subjected to a shelf stability
test. Each of eotus—disperstons—was—rxed—wrth—the—fottowing
conponent s. 1&3 ggﬂltantDiﬁmeﬁarehwﬁsOﬁhpﬁrﬁﬁdleerem ameens 10 pressure
through a filtler paper having a holding particle diameter of 1.0 pmjto
provi de an ink for ink-jeiﬁﬁﬁﬁﬁt@Q This i nk was subjected to the @j ection
durabi lity tegt-_itncidentait Surfynot— 465" 15 a trade name of an
et hyl ene oxideCEHBudﬁﬁoﬁ ﬁc%tylene gl ycol produced by Air Products Japan

Co. , Ltd. Aqueous er sion ment _content: 10 %
d RECOR D G TEST éQAﬂPLE : 9

The agueous dispersions obtained in EXAMPLES 12
to 14 and COMPARATIVE EXAMPLE 3 were evaluated as to
| 5 colorants for ink in the same manner as in RECORDING
TEST EXAMPLE 1 except that the aqueous dispersions
obtained in EXAMPLES 12 to 14 and COMPARATIVE EXAMPLE

3 were used. The results are shown in Table 9.

Table 9
Transparency (OHP sheet) | Color density (plain
Sample
paper)

EXAMPLE 12 |A A

EXAMPLE 13 |A A

EXAMPLE 14 |A A
) COMP. EX. 3 |C C

10 According to the inks respectively using the

aqueous dispersions of EXAMPLES 12 to 14, the
projection of the image printed on the OHP sheet was
bright and vivid. According to the ink using the
aqueous dispersion of COMPARATIVE EXAMPLE 3 on the
15 other hand, the projection of the image printed on
the OHP sheet was dark and dull. With respect to the
color density of the print on the plain paper, the

inks respectively using the aquecus dispersions of



50 parts Diethylene glycol 7.5 parts 20 dycerol 5 parts 20 NOV 2006
Tri met hyl ol propane 5 parts Surfynol 465 0.1 parts |on-exchanged water 32.4
parts. The ink was stored for 2 weeks in a 25 thernostatic chanber
controlled at 60C to determne a viscosity change between before and after
the storage. The neasurenent was conducted by nmeans of 20 NOV 2006 - 106
an R100 type visconeter (RE type, manufact {7 ed by Toki Sangyo K K.). The
measurenent results are shown in Table 10. Table 10 Viscosity [nPas]

Sanpl e Before storage After storage EXAVPLE 12 3.9 4.0 EXAMPLE 13 3.6 3.6
EXAMPLE 14 3.3 3.5 COW. EX. 3 2.9 7.2 5 1In the inks respectively using the
aqueous dispersions of EXAVMPLES 12 to 14, alnobst no viscosity change was
observed bet wedmedMPLRY arpéeblifd ashaghglD Mevever , HaveiRe i ni@usi ng

t he aqueous dispersion of K COWARATI VE EXAMPLE 3, an increase in 10
viscosity was oBYeriRRPeFtEYetreuSiBPagbe aqueous dispersion of

COMPARATIVE EXAMPLE 3 exhibited a low OD value.
SHELF STABILITY AND EJECTION DURABILITY TEST 1:

5 The aqueous dispersions obtained in EXAMPLES 12
to 14 and COMPARATIVE EXAMPLE 3 were subjected to a
shelf stability test. Each of the agqueous
dispersions was mixed with the following components.
The resultant mixture was then filtered under

10 pressure through a filter paper having a holding
particle diameter of 1.0 pum to provide an ink for
ink-jet printer. This ink was subjected to the
ejection durability test. Incidentally, “Surfynol
465”7 is a trade name of an ethylene oxide adduct of

15 acetylene glycol produced by Air Products Japan Co.,
Ltd.

Aqueous dispersion (pigment content: 10 %)

! 50 parts
Diethylene glycol 7.5 parts
20 Glycerol 5 parts
Trimethylolpropane 5 parts
Surfynol 465 0.1 parts
Ton-exchanged water 32.4 parts,

The ink was stored for 2 weeks 1in a
25 thermostatic chamber controlled at 60°C to determine
a viscosity change between before and after the

storage. The measurement was conducted by means of



Wth respect to the inks described above, the ejection performance m?§N V 2006
eval uated in the sane manner as in EJECTI ON DURABI LI TY TEST EXAMPLE 1. ?he
results are shown in Table 11. 15 20 NOV 2006 - 107 Table 11 Sanple

Ej ection durability EXAMPLE 12 A EXAMPLE 13 A EXAMPLE 14 A COW. EX. 3 E
The inks respectively using the aqueous dispersions of EXAMPLES 12 to 14
exhibited relatively good ejection stabiip%y'conpared with the ink using 5
t he pi gment di spersion of COWPARATI VE EXAVPLE 3. EXAMPLE 15: Five parts of
a styrene/acrylic acid copolymer (acid value: 250; nol ecular weight: 5,000)
as a dispersing agent and 4 parts of polyvinyl alcohol 10 (I ow degree of
saponi fication; degree of polynerization: 1,000) as a conpound having a
crossl i nkabl e fanckiBhalyYBeolipSreret@irsdRE évner amnipiaesubpddpbitet hyl

sul foxi de, and 10 parts of g _quinacridone pignent (C 1. Pignent Red 122)
were 15 suspend%%k?nS@H%YPeguKtint LBeulraRUrRMENE £SSUWtS A (IR an air
at nosphere. A 39n@%ggiga?8l sol ution of potassi um hydroxi de was then added

Table 10
Viscosity [mPa-s]
Sample
Before storage After storage
EXAMPLE 12 | 3.9 4.0
3 EXAMPLE 13 | 3.6 3.6
| EXAMPLE 14 |3.3 3.5
COMP. EX. 3 |2.9 7.2
5 In the inks respectively using the aqueous

dispersions of EXAMPLES 12 to 14, almost no viscosity
change was observed between before and after the
storage. However, in the ink using the aqueous
dispersion of COMPARATIVE EXAMPLE 3, an increase in
10 wviscosity was observed after the storage.
With respect to the inks described above, the

) ejection performance was evaluated in the same manner
as in EJECTION DURABILITY TEST EXAMPLE 1. The
results are shown in Table 11.

15



dropwise little by little to dissolve the quinacridone pignent. Aftef,td¢006
pi gnment solution was 20 stirred for 3 hours, terephthal di al dehyde as a
crosslinking agent was added to and dissolved in the pignment solution in a
proportion of 1 part per 10 20 NOV 2006 - 108 parts of the pignent, and

the resultant solution was quickly poured into ion-exchanged water (400
parts of ion-exchanged water per 10 pd?t%otf'the pi gnment; 0C) stirred by

an inpellor type agitating blade (800 rpnm), 5 purged with nitrogen and

cool ed and tenperature- naintained by neans of 2 system di spensers

(manuf actured by Musashi Engi neering K K. ; needle internal dianeter: 0.57
mm delivery pressure: 4.0 kgf/cnR) to obtain an aqueous dispersion of 10
quinacridone-pﬂ&ﬁ%ﬁ%- ntai ning particles having an average particle

di ameter of 38.9 nm S ueous dlgger5|on wWas transterned to a reaction
vessel equipped with|a3 e heatleleCeboli AgreBherttYstirer and
thernoneter, and this|s m purged with I5 nitrogen wjth stirring at

300 rpm and heated to g%iéﬁﬂﬁﬁﬁﬁél enperature of 80C. Whille retaining the

i nternal tenperature 0§§§®ﬁ§ﬁ9ié% drochloric acid was added dropw se to
adj ust the pH of the 1 xt'ure to 4.0. After continuing the reaction
for 20 additional 5 h@%&imgﬁﬂ?iﬂfaQ&ion m xture was cool ed| back to room
tenperature. Thereafter, adgredatgs fornmed were filtered dunder reduced
pressure through a COMP. EX. 3 |E

The inks respectively using the agueous
dispersions of EXAMPLES 12 to 14 exhibited relatively
good ejection stability compared with the ink using

5 the pigment dispersion of COMPARATIVE EXAMPLE 3.
EXAMPLE 15:

Five parts of a styrene/acrylic acid copolymer
(acid value: 250; molecular weight: 5,000) as a
dispersing agent and 4 parts of polyvinyl alcohol

10 (low degree of saponification; degree of
polymerization: 1,000) as a compound having a
crosslinkable functional group were dissolved in 80
parts of dimethyl sulfoxide, and 10 parts of a
quinacridone pigment {(C.I. Pigment Red 122} were

15 suspended in the resultant sclution in a flask at
25°C under an air atmosphere. A 30 % methanol
solution of potassium hydroxide was then added
dropwise little by little to dissolwve the
guinacridone pigment. After the pigment solution was

20 stirred for 3 hours, terephthaldialdehyde as a
crosslinking agent was added to and dissolved in the

pigment solution in a proportion of 1 part per 10



menbrane filter (holding particle diameter: 0.45 pnm) and washed 3 tifEsov 2006
with 500 mMl of ion-exchanged water 25 to obtain a paste of an aqueous

di spersion of the quinacridone-pignment-containing particles desalted and
desol vated. 20 NOV 2006 109 After 1.0 g of potassium hydroxi de was added
to this paste, ion-exchanged water was added so as to give a total nmass of
100 g, followed by stirring for 1 hour” W8 et the resultant nixture was
filtered 5 under reduced pressure through a filter paper (holding particle
dianeter: 1.0 gm to renove coarse particles, potassium hydroxi de was added
to adjust the pHof the mxture to 9.5, thereby obtaining an aqueous

di spersion of the quinacridone-pignment 10 containing particles having a

pi gment cont entPagftsie k. thaheignentgeapdr thel eegivdietdr s3luhkoni gaent -
containing particles in thls aqueous dispersion was 48.8 nm and the
aqueous di sper G BRyRedt takepareneyrchaggedavaten 6t4 4§ eabbft 9fof a
styrene/acrylic acid/hydroxyethyl methacrylate (6/3/1;, nolar ratlc%

t er pol yner (no|1éznneafcww WELOOOPess 18 BRdpEr Sifhdhageramentyi ng’

crosslinkabl e f ctlo group me 20 di ssol ved_in 80 i met
sul f oxi de, and S0** $f§ Yoftfa™ p?%ﬁgﬁF P@Iﬂiﬁé%yéﬁ?gRﬁﬁm 1122)
were suspenged ;!dh}éhe JP&H"&%@EoSSL“EhE&”abBl@d and temperature-
maintained by means of 2 system dispensers
(manufactured by Musashi Engineering K.K.; needle

internal diameter: 0.57 mm; delivery pressure: 4.0

SR

kgf/cm®) to obtain an aqueous dispersion of

10 quinacridone-pigment-containing particles having an
average particle diameter of 38.9 nm. This agueous
dispersion was transferred to a reaction vessel
equipped with a mantle heater, cooling tower, stirrer
and thermometer, and this system was purged with

15 nitrogen with stirring at 300 rpm and heated to an
internal temperature of 80°C. While retaining the

internal temperature of 80°C, 10 % hydrochloric acid

) was added dropwise to adjust the pH of the reaction

mixture to 4.0. After continuing the reaction for

20 additional 5 hours, the reaction mixture was cooled
back to room temperature. Thereafter, aggregates
formed were filtered under reduced pressure through a
membrane filter (holding particle diameter: 0.45 pm)
and washed 3 times with 500 ml of ion-exchanged water

25 to obtain a paste of an aqueous dispersion of the
quinacridone-pigment-containing particles desalted

and descolvated.



flask at 25C under an air atnosphere. A 30 % nethanol solution of potassium
hydr oxi de was then 25 added dropwise little by little to dissolve t he20 NOV 2006
gui nacri done pignent. After the pignment solution was stirred for 3 hours,

t erepht hal di al dehyde as a 720 NOV 2006 - 110 crosslinking agent was added
to and dissolved in the pignment solution in a proportion of 1 part per 10
parts of the pignent, and the resultant-sbd@t+on was quickly poured into

i on- exchanged water (400 parts of 5 ion-exchanged water per 10 parts of the
pignent; 0C) stirred by an inpellor type agitating blade (800 rpm, purged
wi th nitrogen and cool ed and tenperature- maintained by neans of 2 system

di spensers (manufactured by Miusashi Engi neering K K. ; needle 10 internal

diameter: 0.57 nm delfteryl py egsofepotads ikl hgmodiaiobiaé na@deaqueous

di spersion of quinacridone-pignent-containing particles having an average
particl e di anettdri ofpa2&cd, niwnJékshagyedusateirs payssiaaidewssd ransterred to a
reaction vessel 15 equipped with a mantle heater, cooling tower, stirrer

and t her nonet ergivand ttesakysaem a@is1pdr ged fwiltlhhwed tnogenimrthgsforring at

300 rpm and heated to an internal tenperature of 80C. Wiile retaining the

i nternal tenperlathfr of AHOCY thestgMbeanbrinexbure Feswds ldddH dr opwi se to
adj ust the pH of the reaction mxture to 4.0. After continuing the reaction
for additiena'Seoureaduced PEREPHER AIEPULE Rad lddGedarer

(holding particle diameter: 1.0 pum) to remove coarse
particles, potassium hydroxide was added to adjust

) the pH of the mixture to 9.5, thereby obtaining an
aqueous dispersion of the quinacridone-pigment-

10 containing particles having a pigment content of 10 %.
The average particle diameter of the pigment-
containing particles in this aqueous dispersion was
48.8 nm, and the aqueous dispersion had high
transparency.

15 EXBAMPLE 16:

Nine parts of a styrene/acrylic
acid/hydroxyethyl methacrylate (6/3/1; molar ratio)
') terpolymer (molecular weight: 5,000) as a dispersing
agent having a crossiinkable functional group were

20 dissolved in B0 parts of dimethyl sulfoxide, and 10
parts of a quinacridone pigment (C.I. Pigment Red
122) were suspended in the resultant solution in a
flask at 25°C under an air atmosphere. A 30 %
methanol solution of potassium hydroxide was then

25 added dropwise little by little to dissolve the
guinacridone pigment. After the pigment solution was

stirred for 3 hours, terephthaldialdehyde as a



back to roomtenperature. Thereafter, aggregates formed were filtereddRSRbe
reduced pressure through a 25 nenbrane filter (holding particle dianeter:
0.45 nm) and washed 3 tinmes with 500 m of ion-exchanged water to obtain a
paste of an aqueous dispersion of the 20 NOV 2006 - 111 quinacridone

pi gnent - cont ai ning particles desalted agg desol vated. After 1.0 g of

pot assi um hydr oxi de was added to this p pef i on- exchanged water was added
so as to 5 give a total mass of 100 g, followed by stirring for 1 hour.
After the resultant mxture was filtered under reduced pressure through
filter paper (holding particle dianeter: 1.0 n) to renove coarse particles,
pot assi um hydr oxi de _was added to adjust _the pH of the 10 _m xture to 9.5,

t her eby obt ai nFE§S&R 1adidcuRIaditspasiasied Epeand dissolved in the

qui nacri done- pi gnent -cont.ai ni ng . particles having_a, pignent content of 10 %
The average p829W€P§ G an Aﬂ@u??ﬁ%ﬁﬁﬁ&g%ogﬁaﬂnpgﬁt P& ti‘cles in this

R U T SR U R i e Sl R
unct foral, O oups 85 B o' Lo el IEL gkl o acicqmolomes (aci o
SLTEUY s DEhIS AR AR BRI, Gles™ § SAPLE! LEORRCPLITREGe Gy P aren
stirred by an impellor type agitating blade (800 rpm),
purged with nitrogen and cooled and temperature-
maintained by means of 2 system dispensers
{(manufactured by Musashi Engineering K.K.; needle
10 internal diameter: 0.57 mm; delivery pressure: 4.0
kgf/cm?) to obtain an agqueous dispersion of
quinacridone-pigment-containing particles having an
average particle diameter of 29.7 nm. This aqueous
dispersion was transferred to a reaction vessel
15 equipped with a mantle heater, cooling tower, stirrer
and thermometer, and this system was purged with
nitrogen with stirring at 300 rpm and heated to an

) internal temperature of 80°C. While retaining the

internal temperature of 80°C, 10 % hydrochloric acid

20 was added dropwise to adjust the pH of the reaction
mixture to 4.0. After continuing the reaction for
additional 5 hours, the reaction mixture was cooled
back to room temperature. Thereafter, aggregates
formed were filtered under reduced pressure through a

25 membrane filter (holding particle diameter: (.45 pm)
and washed 3 times with 500 ml of ion-exchanged water

to obtain a paste of an aqueous dispersion <¢f the



resultant solution in a flask at 25C under an air atnosphere. A 30 %

nmet hanol sol uti on of potassium 25 hydroxi de was t hen added dropw se | 30NQ 2006
by little to dissolve the isoindolinone pignent. After the pignent
solution was stirred for 3 hours, p 20 NOV 2006 - 112

phenyl ene-bi s(et hyl ) carbodiim de as a crosslinking agent was added to and
di ssolved in the pignent solution in a ptrbportion of 1 part per 10 parts of
the pignment, and the resultant solution was quickly 5 poured into

i on- exchanged water (400 parts of ion-. exchanged water per 10 parts of the
pignent; 0C) stirred by an inpellor type agitating blade (800 rpm, purged
with nitrogen and cool ed and tenperature- maintained by neans of 2 system

di spensers 10 (Quimdacidses pyghbsasbbnEagniaer ipagti Kes niesh Bted nt er nal
dianeter: 0.57 mm delivery pressure: 4.0 kgf/cnR) to obtain an agueous

di spersi on of arsbidekodlvoned pi gnent -contai ning particles having an average
particle dianmeter of 35.6 nm This aqueous 15 dispersion was transferred to
a reaction vessel eqdfppedlwtd afnpntheshaat dydrsedidengradweddedt torer

and thernoneter, this systemwas purged with nitrogen wth stirring at 300
rpm 10 % hydr dehiDrRas &R dioRsexalaededr vphiese 66 adldrd IheapHof the
reaction 20_m xture to 4.75. After c?Bbinui g.the reﬁftion,for additional 5

hours, the res@t%htd drabaresswefe i9te28&lﬁmﬁ9 Yedilcedr bressaFe

through a nenbﬁ?qﬁnnx After the resultant mixture was filtered

under reduced pressure through filter paper (holding
particle diameter: 1.0 um) to remove coarse particles,
potassium hydroxide was added to adjust the pH of the
10 mixture to 9.5, thereby obtaining an agueous
dispersion of the quinacridone-pigment-containing
particles having a pigment content of 10 %. The
average particle diameter of the pigment-containing
particles in this aqueous dispersion was 36.5 nm, and
15 the aqueous dispersion had high transparency.
EXAMPLE 17:
As a dispersing agent having a crosslinkable
) functional group, 9.5 parts of a styrene/methacrylic
acid copolymer (acid value: 290; molecular weight:
20 15,000) were dissolved in 80 parts of dimethyl
sulfoxide, and 10 parts of an isoindolinone pigment
(C.I. Pigment Yellow 109) were suspended in the
resultant solution in a flask at 25°C under an air
atmosphere. A 30 % methanol solution of potassium
25 hydroxide was then added dropwise little by little to
dissolve the isoindolinone pigment. After the

pigment solution was stirred for 3 hours, p-



filter (holding particle diameter: 0.45 gm and washed 3 tinmes w th B3Qhvies
of i on-exchanged water to 25 obtain paste of an aqueous dispersion of the

i soi ndol i none- pi gnent -cont ai ni ng particles desalted and desolvated. 20 NOV
2006 - 113 After 1.0 g of potassi um hydroxi de was added to this paste,

i on- exchanged water was added so as to ive a total mass of 100 g, followed
by stirring for 1 hour. After the result M xture was filtered 5 under
reduced pressure through filter paper (holding particle diameter: 1.0 m to
remove coarse particles, potassium hydroxide was added to adjust the pH of
the mxture to 9.5, thereby obtaining an aqueous dispersion of the

i soi ndol i none- pi_gnment-containing 10 particles having a pignent content of 10
% The averag@®hfantialies ki ahetlylbearhedpigirest acom STl ipatidcles in

t hi s aqueous dispersion was,39.5 nm .and the aqueoys di spersion had high
transpar ency. éﬁ%ﬁé’ﬁ% ai‘gd?fgvﬁop%fisgﬁﬁsﬁgé’?ér é‘ﬁle;@ter VIFEeRS d copol yner
(acid val ue: 250; | ecul ar_weight:, 5,000 s _a_.dispersin ent _and 4
parts of ponvF‘ﬁdg%QQﬂﬁﬁ a(?% 856?88 8% gaB@ﬁ%iQéﬁf%%ﬁgﬁgg é%fof

pol ymeri zati on: ! a d i r i bl e. tiona
group were di séc(:}))ljev(eg%‘oc‘?nh% %gc??gll{%f r%?{rﬂrgt‘qﬁi}lﬁ g’%llg“&%?%le,@;bﬁdéqbé%gfts of a

pht hal ocyang ne R§ gnRNti (o | 1 o L GFBALnBLHEWABE W84® 0 parts of ion-
exchanged water per 10 parts of the pigment; 0°C)
stirred by an impellor type agitating blade (800 rpm),
purged with nitrogen and cooled and temperature-
maintained by means of 2 system dispensers
10 {manufactured by Musashi Engineering K.K.; needle
internal diameter: 0.57 mm; delivery pressure: 4.0
kgf/cm’) to obtain an aqueous dispersion of
isoindolinone-pigment-containing particles having an
average particle diameter of 35.6 nm. This aqueous
15 dispersion was transferred to a reaction vessel
equipped with a mantle heater, cocling tower, stirrer
and thermometer, this system was purged with nitrogen
) with stirring at 300 rpm, 10 % hydrochloric acid was
added dropwise to adjust the pH of the reaction
20 mixture to 4.75. After continuing the reaction for
additional 5 hours, the resultant aggregates were
filtered under reduced pressure through a membrane
filter {(holding particle diameter: 0.45 um) and
washed 3 times with 500 ml of ion-exchanged water to
25 obtain paste of an agueous dispersion of the
isoindolinone-pigment-containing particles desalted

and desolvated.



suspended in the resultant solution in a flask at 25C under an air ,4nov 2006
at nosphere. A 30 % net hanol 25 sol ution of potassium hydroxi de was then
added dropwise little by little to dissolve the phthal ocyani ne pignent.
After the pignment solution 20 NOV 2006 - 114 was stirred for 3 hours, it
was qui ckly poured into ion-exchanged water (400 parts of ion-exchanged
water per 10 parts of the pignent; 00~ st}$red by an inpellor type
agitating blade (800 rpn), purged with 5 nitrogen and cool ed and

t enperature-nai ntai ned by mneans of 2 system di spensers (manufactured by
Musashi  Engineering K K. ; needle internal dianeter: 0.57 nm delivery
pressure: 4.0 kgf/cnR) to obtain an aqueous di spersion of

pht hal ocyani ne- pi gneritteont hi hi agoioppaasisdigs hyssani de wyveraddegakpicl e
dianeter of 41.5 nm This aqueous dispersion was transferred to a reaction
vessel equi pped-Tdit Pas Hant enneisebandedoypitsd tdferaddad rs@ra@nto
thernoneter, and this s sien1mas urged wth nitrogen with stirring at 300
15 rpm and heat®d® & drPHt PRSP Pgnﬁg aﬂuréoéfcﬁﬁﬁf Kwﬁﬁ%r¥%?%iﬁng t he

i nternal tenperature of C, t hyl ene. di g] yci.dyl gl ycidyl, .ether, as a

crosslinking dyeitiims %mﬁﬁ%%l?%gg %?6%8F§i§ Soﬁh g9 per 10
part of thegpi t, stirring caont inued 20 f.qr [ t1lona ours, and
t he reacti OFE)] m'q‘gfuerfe ﬁ%‘ié‘ﬁég?@e%@%%}% lftﬁglc‘}:: utg?jl rf](c)l(;.l%eta]:(ej ae‘?%lt.uhéglaﬁggeafter,

10 gﬁhydrocm(mﬂéiégéfgm@%aﬁ%@%@:dﬁgwmﬁﬁ5thagE%%%e coarse particles,
potassium hydroxide was added fo adjust the pH of the
\ mixture to 9.5, thereby obtaining an aqueous

dispersion of the isoindolincone-pigment-containing

10 particles having a pigment content of 10 %. The
average particle diameter of the pigment-containing
particles in this aqueous dispersion was 39.5 nm, and
the aqueous dispersion had high transparency.
EXAMPLE 18:

15 Five parts of a styrene/acrylic acid copolymer
(acid value: 250; molecular weight: 5,000} as a
dispersing agent and 4 parts of polyvinyl alcohol

) (low degree of saponification; degree of

polymerization: 1,000) as a compound having a

20 crosslinkable functiconal group were dissolved in 80
parts of dimethyl sulfoxide, and 10 parts of a
phthalocyanine pigment (C.I. Pigment Blue 16) were
suspended in the resultant solution in a flask at
25°C under an air atmosphere. A 30 % methanol

25 solution of potassium hydroxide was then added
dropwise little by little to dissolve the

phthalocyanine pigment. After the pigment solution



the pH of the reaction mxture to 4.0, and the resultant aggregates 3N®y 2006
filtered under reduced 25 pressure through a nenbrane filter (holding
particle diameter: 0.45 nm) and washed 3 tinmes with 500 mM of ion-exchanged
water to obtain a paste of an aqueous 20 NOV 2006 - 115 dispersion of the
pht hal ocyani ne- pi gnent -containing particles desalted and desol vated. After
1.0 g of potassium hydroxi de was added 1011 His paste, ion-exchanged water
was added so as to 5 give a total mass of 100 g, followed by stirring for 1
hour. After the resultant m xture was filtered under reduced pressure
through filter paper (holding particle dianeter: 1.0 n) to renove coarse
particles, potassium hydroxi de was added to adjust the pH of the 10 m xture
to 9.5, therebyashtshiiiTRA aFP BB dVIrsdi $peFaSoAYdChie poured into

pht hal ocyani ne- pi gnent - cont ai ni n rticles having a pignent content of 10
The average pa@i G¥ éWaBgrtEgoéi5ﬂ€ﬁ?-85n989ﬂQﬁ§%§ﬁﬁ? cVREFn this
aqueous di spersion s 50.1 nm and 15 the aqueous dispersion had high

r

transparency. PSRANPLEPALES 1Rh bAftR1IB1MCHLSt (r'ehePReEYRPe Pacidd gl yei dyl

th | at 7l ; | i | i X 00
rethacry! ate (gl plabs oLyl LIOLYURE R ST RSl B 000) o
sul f oxi de, §ndﬁ¥%%§§§§ Ha 8841 835 Hh4OPEMPLITRUr & nfer it £ AUEBNG, Red 122)

wer e suspended I n
means of 2 system dispensers (manufactured by Musashi

Engineering K.K.; needle internal diameter: 0.57 mm;
delivery pressure: 4.0 kgf/cm®) to obtain an aqueous
dispersion of phthalocyanine-pigment-containing
10 particles having an average particle diameter of 41.5
nm. This aqueous dispersion was transferred to a
reaction vessel equipped with a mantle heater,
cooling tower, stirrer and thermometer, and this
system was purged with nitrogen with stirring at 300
15 rpm and heated to an internal temperature of 60°C.
While retaining the internal temperature of 60°C,
ethylene diglycidyl glycidyl ether as a crosslinking
) agent was added dropwise in a proportion of 1 part
per 10 part of the pigment, stirring was continued
20 for additional 5 hours, and the reaction mixture was
then cooled back to room temperature. Thereafter,
10 % hydrochloric acid was added dropwise to adjust
the pH of the reaction mixture to 4.0, and the
resultant aggregates were filtered under reduced
25. pressure through a membrane filter (holding particle
diameter: 0.45 pum) and washed 3 times with 500 ml of

ion-exchanged water to obtain a paste of an aqueous



resultant solu

by little to

tion in a flask at 25C under an air atnosphere. A 30 %,y
nmet hanol sol uti on of potassium 25 hydroxi de was then added dropw se l1tt

di ssol ve the quinacridone pignent. After the pignment s

was stirred for 3 hours, it was quickly 20 NOvV 2006 116 poured into

i on- exchanged
pi gnent; 00

wat er (400 parts of ion- exchanged water per 10 parts o
stirred by an inpellor tybétghrtating bl ade (800 rpnm,

?v 2006
e
ol uti on

f the
pur ged

with nitrogen and cool ed and tenperature- 5 naintained by neans of 2 system
di spensers (rmanufactured by Miusashi Engi neering K K.; needle intern

di aneter: 0.57
di spersi on of
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transferred to
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mm delivery pressure: 4.0 kgf/cnR) to obtain an aque
qui nacri done- pi gnent - cont ai ni ng particles having an 10
bl sftemsiter of B¢ 2phbhathiyaajgneors grdirgperat ol Wakg

a reaction vessel equipped with a mantle heater, cool
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tered un uce fessure tnro ane f
Q!qunnz After the resultant mixture was filtered

under reduced pressure through filter paper (holding
particle diameter: 1.0 um) to remove coarse particle
potassium hydroxide was added to adjust the pH of the
mixture to 9.5, thereby obtaining an aqueous
dispersion of the phthalocyanine-pigment-containing
particles having a pigment content of 10 %. The
average particle diameter of the pigment-containing
particles in this aqueous dispersion was 50.1 nm, and
the aqueous dispersion had high transparency.

EXAMPLE 19:

Ten parts of a styrene/acrylic acid/glycidyl
methacrylate (7/2/1; molar ratio) terpolymer
(molecular weight: 5,000) as a self-crosslinkable
compound were dissolved in 80 parts of dimethyl
sulfoxide, and 10 parts of a quinacridone pigment
(C.I. Pigment Red 122) were suspended in the
resultant solution in a flask at 25°C under an air
atmosphere. A 30 % methanol solution of potassium
hydroxide was then added dropwise little by little to
dissolve the quinacridone pigment. After the pigment

solution was stirred for 3 hours, it was quickly

al
ous

i ng
rogen
60C.

cool ed
ed
ul t ant
ilter

Sy



di aneter: - 0.45 pnm) and washed 3 tinmes with 500 nl of ion-exchanged V‘?otl%vﬁtﬂm

obtain a paste of an aqueous 25 dispersion of the

quinacridone-pignent-containing particles desalted and desol vated. After
1.0 g of potassium hydroxi de was added to 20 NOV 2006 117 this paste,

i on- exchanged water was added so as to give a total nmass of 100 g, foll owed

by stirring for 1 hour. After the resuttbh® mixture was filtered under

reduced pressure through filter paper (holding 5 particle dianeter: 1.0 n

to renove coarse particles, potassium hydroxide was added to adjust the pH

of the mxture to 9.5, thereby obtaining an agueous dispersion of the

qui nacri done- pi gnent -contai ning particles having a pignent content of 10 s.

The 10 aver age gparted| endd aneneexchanhedpwgrirent - (dht apaiing opatonecl es in

t hi s aqueous dispersion was 37.2 nm and the aqueous dispersion had high

transparency. Wwchaased eweherrpsul 119 phrtise celvertegeppamentt e0°Ei aneters of

t he organi c-pi gnent - contalnlng particles 15 contained in the aqueous

di spersi ons obtiheEed n EXAQPHEQ?&#QQ)@IP%régéﬁéﬁﬁﬂﬁﬂhkﬁﬁ¢vé$ Oj BPTabl e

12. The aqueous di spersj ons obtained in EXAI\éEt 5to 19 were small in
average parti clfé‘“ﬁ‘?% WetDh %ﬁBHE?BeF‘EIQ cgrd FRAF R FRFR " si ze

d|str|but|0g %gaggtgg%ggogy mea%ésof 2 system dispensers

(manufactured by Musashi Engineering K.K.; needle
internal diameter: 0.57 mm; delivery pressure: 4.0
kgf/cm?) to obtain an aqueous dispersion of
quinacridone-pigment-containing particles having an
10 average particle diameter of 30.2 nm. This agueous
dispersion was transferred to a reaction vessel
equipped with a mantle heater, cooling tower, stirrer
and thermometer, and this system was purged with
nitrogen with stirring at 300 rpm and heated to an
15 internal temperature of 60°C. While retaining the
internal temperature of 60°C, the stirring was
continued for additional 5 hours, and the reaction
) mixture was then cocoled back to room temperature.
Thereafter, 10 % hydrochloric acid was added dropwise
20 to adjust the pH of the reaction mixture to 4.0. The
resultant aggregates were filtered under reduced
pressure through a membrane filter (holding particle
diameter: 0.45 pm) and washed 3 times with 500 ml of
ion-exchanged water to obtain a paste of an aqueous
25 dispersion of the guinacridone-pigment-containing
particles desalted and desolvated.

After 1.0 g of potassium hydroxide was added to



Tabl e 12 Dianmeter (nm of particles in agueous di spersion Sanple Befzg&? 2006
After redispersion aggregation (after aggregation) EXAVPLE 38.9 48. g
EXAMPLE 29.7 36.5 16 EXAMPLE 35.6 39.5 17 EXAMPLE 41.5 50.1 18 EXAMPLE
30.2 37.2 19 RECORDI NG TEST EXAMPLE 4: The aqueous di spersions obtained in
EXAMPLES 15 to 19 were evaluated as to calorants for ink in the 5 sanme
manner as i n RECORDI NG TEST EXAMPLE 1 éXé@Hﬁ"that t he aqueous di spersions
obtained in EXAMPLES 15 to 19 were used. The results are shown in Table 13.
20 NOV 2006 - 119 Table 13 Transparency (OHP sheet) Color density (plain
Sampl e paper) EXAVPLE 15 A A EXAMPLE 16 A A EXAMPLE 17 A A
this paste, ion-exchanged water was added so as to
give a total mass of 100 g, followed by stirring for
1 hour. After the resultant mixture was filtered
under reduced pressure through filter paper (holding
5 particle diameter: 1.0 pm) to remove coarse particles,
potassium hydroxide was added to adjust the pH of the
mixture to 9.5, thereby obtaining an agqueous
3 dispersion of the guinacridone-pigment-containing
particles having a pigment content of 10 %. The
10 average particle diameter of the pigment-containing
particles in this aqueous dispersion was 37.2 nm, and
the aqueous dispersion had high transparency.
The measurement results of the average particle
diameters of the organic-pigment-containing particles
15 contained in the aqueous dispersions obtained in
EXAMPLES 15 to 19 are shown collectively in Table 12.
The aqueous dispersions obtained in EXAMPLES 15 to 19
) were small in average particle diameter, monodisperse

and narrow in particle size distribution.

20



EXAMPLE 18 A'A EXAMPLE 19 A A According to the inks respectively usifjgdwe
aqueous di spersions of EXAMPLES 15 to 19, the projection of the inmage '
printed on the OHP sheet was 5 bright and vivid. Wth respect to the col or
density of the print on the plain paper, the inks exhibited a high OD

val ue. SHELF STABI LI TY AND EJECTI ON DURA%Q;LTY TEST 2: The shelf stability
and ejection durability of 10 the inks r ectively using the aqueous

di spersions obtained in EXAMPLES 15 to 19 were evaluated in the sane
manner as in SHELF STABI LI TY AND EJECTI ON DURABI LI TY TEST 1 except that the
aqueous dispersions obtained in EXAMPLES 15 to 19 were used. The results
15 thereof are shown in Tables 14 and 15. 20 NOV 2006 - 120 Table 14
Viscosity [nPadpbiSand e Before storage After storage EXAMPLE 15 4.1 4.2

EXAMPLE 16 4. 343 EXAVPLE. I7 379 4. 0 EXAVPLE 18 3.7 3.9 EXAVWLE 1913.5
3.9 In the inks respectivePianatiery (FRL ofqBestaclen dPerQiens GLSESONLES 15
to 19, alnost @P VISCOSIt/Before After redispersion
aggregation (after aggregation)
EXAMPLE 38.9 48.8
15
EXAMPLE 29.7 36.5
] 16
| EXAMPLE 35.6 39.5
17
EXAMPLE 41.5 50.1
18
EXAMPLE 30.2 37.2
19

RECORDING TEST EXAMPLE 4:
The aqueous dispersions obtalned in EXAMPLES 15
to 19 were evaluated as to colorants for ink in the
) 5 same manner as in RECORDING TEST EXAMPLE 1 except
that the aqueous dispersions obtained in EXAMPLES 15

to 19 were used. The results are'shown in Table 13.



change was observed between before and after the 5 storage test. Tab%ﬁk 2006
Sanpl e Ejection durability EXAMPLE 15 A EXAMPLE 16 A EXAMPLE 17 A MPLE
18 A EXAMPLE 19 A The inks respectively using the aqueous dispersions of
EXAMPLES 15 to 19 exhibited good ejection stability. 10 EXAMPLE 20: An
aqueous di spersion of quinacridone-pignenti containing particles having an
average particle dianeter of 142.6 nmwa 3bfained in the same manner 20
NOV 2006 - 121 as in EXAMPLE 1 except that the delivery pressure of the
system di spenser was changed to 0.5 kgf/cn2. A 5 % aqueous sol ution of
sulfuric acid was then added dropwi se to this aqueous di spersion to 5

adj ust the pH of the dispersion to 4.0, thereby aggregating the
quinacridone-m?ﬁﬁ%ﬂ-%%ntaining particles in the aqueous dispersion

Thereafter, t resurtant| aggregates were fiftered under reauce?*_pressure
through a menfjrane filter |(Holr@PRgENar t CEF eShtRtdi [rRcdr depsiyy nPlahd washed
3 times with § €of ion-exchanged water to obtain ? paste of an aqueous
paper

EXAMPLE 15 |A A

EXAMPLE 16 [A A

EXAMPLE 17 |A A

EXAMPLE 18 |A A

) EXAMPLE 19 |A A

According to the inks respectively using the
aqueous dispersions of EXAMPLES 15 to 19, the
projection of the image printed on the OHP sheet was

5 Dbright and vivid. With respect to the color density
of the print on the plain paper, the inks exhibited a
high OD wvalue.
SHELF STABILITY AND EJECTION DURABILITY TEST 2:
The shelf stability and ejection durability of
10 the inks respectively using the aqueous dispersions
) obtained in EXAMPLES 15 to 19 were evaluated in the
same manner as in SHELF STABILITY AND EJECTION
DURABILITY TEST 1 except that the aqueous dispersions
obtained in EXAMPLES 15 to 19 were used. The results

15 thereof are shown in Tables 14 and 15.



di spersion of the quinacridone-pignent-containing particles desalted
desol vated. After 2.0 g of potassium hydroxide was then 15 added to t%is
paste, ion-exchanged water was added so as to give a total nmass of 100 g,
followed by stirring for 1 hour. Potassium hydroxide was then added to
adjust the pH of the m xture to 9.5, thergg% obt ai ni ng an aqueous

di spersion of the quinacridone 20 pignéﬁtl ntai ning particles having a

pi gnent content of 10 % The average particle dianmeter of the

pi gment -containing particles contained in this aqueous dispersion was 148.1
nm and the aqueous dispersion had high transparency. 25 SCATTERI NG

| NTENSI TY TEST EXAMPLE 1: The aqueous di spersions of the pignent- containing
particl es obtaiTdle nl EXAMPLES 1, 7, 12, 20 NOV 2006 - 122 15 and 20, and
a pignent disgersitom of CJi .. Pignent _Red 122 having an average particlle
di ameter of 50.5 nm and prégsPettby™EBiducting the ordinary grinding
process for a ﬁ%ﬁ@?b%riod of Tine as COVPARATTVE 5 EXAVPLE 4 were subj gcted
to a measurenmgnt of scat §&SIRFS MENRIS. At t hPS IS FRIT pi gnent

di spersi on was éﬁ% {g such a concentration ga% an absorbance peak
val ue of the di nt?n %! visible regi on ampunt's to 1 and then filtlered

through 10 a n f1[tfer having a holding particle dianmeter of 1.0 pm
to conduct theqﬁgggﬁﬁ%nghtﬂ'fﬂe scattering 4.3

2006

EXAMPLE 17 [ 3.9 4.0
EXAMPLE 18 | 3.7 3.9
EXAMPLE 19 (3.5 3.9

In the inks respectively using the agqueous
dispersions of EXAMPLES 15 to 19, almost no viscosity
change was observed between before and after the

5 storage test.

Table 15

Sample Ejection durability

EXAMPLE 15

EXAMPLE 16

EXAMPLE 17

= - O I

/ EXAMPLE 18

EXAMPLE 19 |A

The inks respectively using the aqueous
dispersions of EXAMPLES 15 to 19 exhibited good
ejection stability.

10 EXAMPLE 20:

An aqueous dispersion of gquinacridone-pigment-~

containing particles having an average particle

diameter of 142.6 nm was obtained in the same manner



intensity was indicated as average cps for 3 mnutes as neasured by 5B 2006
of an FPAR-1000 (manufactured by Osuka Denshi K K ) w thout using any ND
filter. 15 Incidentally, the scattering intensity of an aqueous di spersion
(concentration: 0.0163 % of fine polystyrene particles having a particle
di aneter of 88 nmwas neasured in the sagg measuring nmethod as descri bed
above. As a result, it was 69,664 cps. Th b07results thus obtained are
shown in Table 16. 20 NOvV 2006 - 123 Table 16 Sanple Scattering intensity
[cps] Particle dianeter [nn] EXAMPLE 1 6839 26.5 EXAMPLE 7 7202 38.5
EXAMPLE 12 7760 42.7 EXAMPLE 15 7881 48.8 EXAMPLE 20 16697 148.1 COWP.

Ex. 37620 50.5 4 The aqueous di spersions of EXAMPLES 1, 7, 12, 15 and 20
had hi gher trarﬁsi)axcrén@ﬁlﬂ%ﬁ {hexgegie it atditdserds bV oF Yy CORVPARATEVE EEXAVPLE
4. 5 HUE DI FFERENCE MEASUREMENT EXAMPLE 1: Inks for jnk-jet regording were
Sbtained i { RO DS AT HEHndl SRENER TREGEROME RS TSP K51/ Bt that  the

agueous di spersi ons of he glaments qutal il ng: Rarf el es preRaled in

then added dropwise to this aquecus dispersion to
5 adjust the pH of the dispersion to 4.0, thereby
aggregating the quinacridone-pigment-containing
particles in the aqueous dispersion. Thereafter, the
\ resultant aggregates were filtered under reduced
f pressure through a membrane filter (holding particle
10 diameter: 0.45 um} and washed 3 times with 500 ml of
ion-exchanged water to obtain a paste of an aqueous
dispersion of the quinacridone-pigment-containing
particles desalted and desolvated.
After 2.0 g of potassium hydroxide was then
15 added to this paste, ion-exchanged water was added so
as to give a total mass of 100 g, followed by
stirring for 1 hour. Potassium hydroxide was then
) added to adjust the pH of the mixture to 9.5, thereby
obtaining an agqueous dispersion of the quinacridone-
20 pigment-containing particles having a pigment content
of 10 %. The average particle diameter of the
pigment-containing particles contained in this
aqueous dispersion was 148.1 nm, and the aqueous
dispersion had high transparency.
25 SCATTERING INTENSITY TEST EXAMPLE 1:
The aqueous dispersions of the pigment-

containing particles obtained in EXAMPLES 1, 7, 12,



10 15 and 20 were used, and the pignent content was changed to 1 % 29nNoV 2006
Besides, an ink for ink-jet recording was obtained in the sanme manner as in
RECORDI NG TEST EXAMPLE 1 except that a pignent dispersion of C |. Pignent
Red 122 having an average 15 particle diameter of 50.5 nm and prepared by
the ordinary grinding process was used, f?g the pignment content was
changed to 1 Each of these inks was used print a solid patch i nage on

pl ai n paper (PB 20 NOV 2006 - 124 paper, product of Canon Inc.) by neans
of the same ink-jet printer as that used in RECORDI NG TEST EXAMPLE 1. The
hue of the inmage obtai ned by each of the inks was determ ned by a spectral
colorinmeter 5 (SPECTRO PHOTOMETER, CM 2022, trade nane, manufactured by
Mnolta Canera i.andt40) and & Piéguent §ispersdion éfrferﬁtel(ﬁ@ﬂg%%?ﬁeen t he

f d by t th t- t
e Torred By e 10, S tn e g conlr it G,
ST Lk Lo 1o, PSR L I R ST e
ticl t t Cl.
TREL AR e e

M CROSCOPE CBSERAMIIN PXNELEsds j o Theaaqueausdisipaimlon of the pigment-

containing particles obtained In LE 1 an
scattering intensity. At this time, each pigment

dispersion was diluted to such a concentration that
an absorbance peak value of the dispersion in a
visible region amounts to 1 and then filtered through

10 a membrane filter having a holding particle diameter
of 1.0 pm to conduct the measurement. The scattering
intensity was indicated as average cps for 3 minutes
as measured by means of an FPAR-1000 (manufactured by
Otsuka Denshi K.K.) without using any ND filter.

15 Incidentally, the scattering intensity of an aqueous
dispersion (concentration: 0.0163 %) of fine
polystyrene particles having a particle diameter of

) 88 nm was measured in the same measuring method as
| described above. As a result, it was 69,664 cps. The

20 results thus obtained are shown in Table 16.



pi gnment dispersion of C.|I. Pignent Red 122 having an 20 average partiglsyy 2006
di aneter of 50.5 nm prepared by the ordinary grinding process as
COVMPARATI VE EXAMPLE 4 were observed through a transm ssion type el ectron

m croscope. Each of the dispersions was captured on a mcrogrid and quickly
directly observed at 10,000 25 to 100, 000 mmgnifications. As a result,
particles conparable with the average'bé%%@cTe di aneter by the dynamc

| i ght scattering nmeasurenent were observed in 20 NOV 2006 - 125 both
EXAMPLE 1 and COVPARATI VE EXAMPLE 4. However, alnost all the particles in
COVPARATI VE EXAMPLE 4 were observed as pignent particles having a uniform
hue, whereas it was confirnmed that the particles in 5 EXAMPLE 1 are each
dotted with a Mi#er If colorant particles (coloring parts) 1 in the
interior thergof—as Tttustrated T Fg. i, andalwgys trave a mon=—cotari ng
part 2 in a reqawplfot excesdrHEMOInEEaRSIEHd] €S %’ﬁrﬁl@i@véﬁa@%ﬁw wilt hin
the particle gs a 10 center. According to the present jnvention, thereg are
provi ded fine |pi gment dispersions which require no {LFRAt ment by a
di spersi ng maghine for ) eriod of tinme and ha VENNESS 1N Si Z&

wi t hout depencﬁﬁﬁ“@ﬁﬁ%ﬁﬁthaggﬁge of primry particleé%o a pignent as 8 raw

material, and & ,aé|o172@ cess thereof. There %e al so provi ded
aqueous colorigﬁgﬁf it d 3 lent in water fastne$s and | i ght fastness and
EXAMPLE 12 | 7760 42.7
EXAMPLE 15 {7881 48.8
\ EXAMPLE 20 |16697 148.1
COMP. Ex. 37620 50.5
4

The aqueous dispersions of EXAMPLEé 1, 7, 12,
15 and 20 had higher transparency than the pigment
dispersion of COMPARATIVE EXAMPLE 4.

5 HUE DIFFERENCE MEASUREMENT EXAMPLE 1:

Inks for ink-jet recording were obtained in the
same manner as in RECORDING TEST EXAMPLE 1 except
that the aquecus dispersions of the pigment-

) containing particles prepared in EXAMPLES 1, 7, 12,

10 15 and 20 were used, and the pigment content was
changed to 1 %. Besides, an ink for ink-jet
recording was obtained in the same manner as in
RECORDING TEST EXAMPLE 1 except that a pigment
dispersion of C.I. Pigment Red 122 having an average

15 particle diameter of 50.5 nm and prepared by the
ordinary grinding process was used, and the pigment
content was changed to 1 %. Each of these inks was

used to print a solid patch image on plain paper {PB



al so excellent in coloring ability and [ight 20 transm ssion propertyynov 2006
particularly, inks for ink-jet recording. 20 NOV 2006 926 CLAIMS: 1. An
aqueous di spersion conprising a particle containing a water-insoluble

col orant and a conpound whose hydrophilic noiety is forned with at |east
one selected fromthe group consisting of carboxyl, sulfonic, phosphoric,
hydroxyl and al kyl ene oxi de groups, the,1%&rticle being dispersed in a

medi um contai ning water, wherein the' dispersion has the light-scattering
intensity of not nore than 30,000 cps when the di spersion conprises an
enough amount of the particle so as to show t he absorbance peak val ue
regarding the visible light of 1, and wherein the particle shows the sane
hue as that of parematerodwsbl abl éasohodant. )i by mefmSalctﬁ nhatsame 2. The

di spersion according to claim1, wherein the avera article dianmeter of

t he partlcles|¥£Kﬂjeﬁmﬁ¥lﬁg@fnﬁﬁ BhaThéSGﬁsﬁ@rﬁ ﬁﬁﬁcﬁﬁ@? to claiml or
2, which is used in ink-jet recordl .. 4. A particle containin

wat er - i nsol ubl @W%%njf and'& %rﬁb%uﬁ?ﬂemh%égewmléﬁﬁﬁldl Y q}/ 3% forned
with at | east q | ected fromthe %up COHSIZHEQ? of. car bo I sul foni c,
phosphor i o, hy iyt i snd 3t kP BRENSRPBe oYt BupeS TG P A HEBSHE"  hue as

t hat f th t || t at

col or ed pa??wa ﬁ%(ﬂfﬁmﬁﬁ??ﬁéﬁ ROry 282 o R e Bty an RESLRYLAD 2

wherein the nofsLqh o0 PAFLNEXASES W ERHM)@ As a result, a hue

difference (AH°} between the image formed by the ink

containing the pigment-containing particles according

S

to the present invention and the image formed by the

10 ink containing the pigment particles prepared by the
ordinary grinding process was within 30°. From this
fact, it was confirmed that the pigment-containing
particles according to the present invention show the
same hue as C.I. Pigment Red 122 {(y-quinacridone)

15 shows.
TRANSMISSION TYPE ELECTRON MICROSCOPE OBSERVATION EXAMPLE 1:

The agqueous dispersion of the pigmént—
) containing particles obtained in EXAMPLE 1 and the

pigment dispersion of C.I. Pigment Red 122 having an

20 average particle diameter of 50.5 nm prepared by the
ordinary grinding process as COMPARATIVE EXAMPLE 4
were observed through a transmission type electron
microscope. Each of the dispersions was captured on
a microgrid and quickly directly observed at 10,000

25 to 100,000 magnifications. As a result, particles
comparable with the average particle diameter by the

dynamic light scattering measurement were observed in



circular area hating a radius of 40 nm whose center is a given pm|n2J§b@9ﬁ6
particle. 5. An ink. conprising the particles according to claim4 |Ih an
aqueous nediumin dispersed state. 20 NOV 2006 27 6. The ink according to
claim5, being used in ink-jet recording. 7. A process for preparing an
aqueous dispersion, which conprises the steps O: (1) providing a solution
conprising a water- insoluble colorant -andd% di spersi ng agent dissolved in
a non-protic water-soluble organic solvent in the presence of an al kali;
and (2) mxing the solution faith 'Hater and obtaining a dispersion
conprising a particle containing the water-insoluble colorant and the

di spersing agent. 8. The process according to Cl1 aim7, wherein the

sol ution provi ttedh EXAMPIE €p 4rid COMPARATITENEXAYEI.Fa fol Woerdveahl e
conpound, and the step (2) further conprises the steps O incorporating the
pol yneri zabl e edmpaindilih the particles andCOHEABMIAMEZ iBHANPIEE pbl yneri zabl e
conpound .in the particle. 9. The process according to claim7, wherein

t he di spersi ng "&FEntohsevemdlas nppamenfpparsmpesndavamy & henpFoEBss
fur-ter conprises a step of polynerizing the dispersing agent in, the
particle resul@?ﬁb "Reas 1t was conflrmed that the particles in

5 EXAMPLE 1 are each dotted with a number of colorant
particles (cecloring parts) 1 in the interior thereof
as illustrated in Fig. 1, and always have a non-

coloring part 2 in a region not exceeding 40 nm in

-

radius with a given point within the particle as a
10 center.

According to the present invention, there are
provided fine pigment dispersions which require no
treatment by a dispersing machine for a long period
of time and have evennéss in size without depending

15 on the size of primary particles of a pigment as a
raw material, and a preparation process thereof.
There are also provided aqueous coloring liquids
j excellent in water fastness and light fastness and
alsc excellent in coloring ability and light
20 transmission property, particularly, inks for ink-jet

recording.



the step (2) 20 NOV 2006 128 10. The process according to claim@8 or 9,
wherein the solution further conprises a polynerization initiator. 52040V 2006
The process according to claim7, which further conprises a step of coating
at least a part of the surface of the particles in the dispersion wth a
pol ymer of an ethylenically unsaturated. conpound after the step (2). 10 12
The process according to claim11l, wherein the polyner is forned by seed
pol ymeri zation. 13. The process according to claim 12, wherein 15 the
solution contains a polynerization initiator for the seed polynerization.
14. The process according to any one of clains 7 to 13, wherein the
solution further conprises a 20 conpound having a crosslinkable functional
group, and-LARhgSstep (2) further conprises the steps of incorporating the
conmpound having a crosslinkable functional group into the particle, and
crosslinking the conmpound having the crosslinkable functional 25 group
i ncorporated inlthepaadieche di%pekhe pr cosgs igdogr ¢ pgté cdleaicwzainhege? n
20 NOV 2006&terddjsoliiel aicgpensiny agerd dosrauodnpowse haydineghd Lic moiety
is formed with at least one selected from the group consisting of
carboxyl, sulfonic, phosphoric, hydroxyl and alkylene oxide
groups, the particle being dispersed in a medium containing water.
wherein the dispersion has the light-scattering intensity of not
more than 30,000 cps when the dispersion comprises an enough
amount of the particle so as to show the absorbance peak value
regarding the visible light of 1, and wherein the particle shows
the same hue as tnat of the water-insoluble colorant in
crystalline state.

2. The dispersion according to claim 1, wherein
the averagé particle diameter of ihe pariicles is &t

most 150 nm.

3. The dispersion according to claim 1 or 2,

which is used in ink~Jjet recording.

4. A particle containing a water-inscluble colorant and a
compound whose hvdrophilic moiety is formed with a2t least one
selected from the grovp consisting of carboxyl, sulfonic,
rhosphoric, hydroxyl and alkyvlene oxide groups, showing the same
hue- &s that of the water-insoluble colorant in crystalline state.
end heving a colored part with the water-insoluble colorant and a
non-coclored part, wherein the non-colored part exists within a
circuvlar area having a radivs of 40 nm whose canier is & given
point in the particle.

En ink comprising the perticles according to

[@al

gim 4 in sn sgueouvs mediuvm in Cispersed state.

O
—



crosslinkabl e functional group, and the step (2) further conprises a step

of cross linking the dispersing agent in the particle. 16. The proces#) NOV 2006

according to any one of clainms 7 to 15, wherein the solubility of the
non-protic organic solvent in water is at least 5 %by mass. 17. The
process according to any one of clais;27 to 16, wherein the alkali is at

| east one selected fromthe group consisting of hydroxi des of alkal

netal s; al koxi des of alkali metals, hydroxides of alkaline earth netals,

al koxi des of alkaline earth netals and organic strong bases. 18. The
process according to any one of claims 7 to 17, wherein the dispersing
agent is a polyneric _ conmpound or surfactant whose hydrophilic noiety is
formed with at | éast 6Hfe SekeEC6@ G0 the §LeaP -condFStEnygS6F cat boxyl ,
sul foni c, phosphoric, hydroxyl and al kyl ene oxide groups. 19. P process for
preparing a7Barticle eohEANRi-ng a water- insol ubl e col orant, which conprises
the steps of: (A preparing the aqueous dispersion in accordance with the
process according to any one of clains 7 to 18; (B) form ng an aggregate
conprising the pa{tiqje_fron1thg di spersi on and separating the aggregates
from the dispersi‘on; “afdf CEEFSi mpdr tRMPF LdPEpeFsiAHITIY to water to the
oo, B35 A0re0ales BY SRl EFLLLO e Aqgeogtes to an alkall

(1) providing s solution comprising 2 waier-
insoluble colorent end 2 dispersing agent dissclved
in 2 non-protic water-soluble organic sclvent in the
presence of an alkali; and

{2) smixing the solution with water snd
obteining = Cdispersion comprising a particle

conteining the weter-insoluble colorant and the

€. The process accoxdin
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rovigded in the step (1)
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the solution
comprises & polymerizable compouncd, and the step (2)

fvrther comprises the sieps 0I 1InCorpor
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polvmerizable compound in the perticle, &and

polymerizing the polymerizable compound in the

o]

The process according to claim 7, wherein

the dispersing sgent is 2 polymerizable compound, &nd

V-2

the process furiher comprises s step of pelvmerizing
1he dispersing sgent in the particle resulting from

the =step (2).



20. The process according to claim19, wherein the step (B) conprises,
sub-step of adding an acid to the dispersion to formthe aggregate,

step (c) conprises the sub-step of treating the aggregate
to inpart the redispersibility to the

process according to claim20, wherein thedcid is at |east one select
fromacids capable of formng a water-soluble salt with the al kali.

10

15

20

25

10. The process according to claim 8 or 9,
wherein the solution further comprises a

polymerization initiator.

11. The process according to claim 7, which
further comprises a step of coating at least a part
of the surface of the particles in the dispersion
with a polymer of an ethylenically unsaturated

compound after the step (2).

12. The process according to claim 11, wherein

the polymer is formed by seed polymerization.

13. The process according to claim 12, wherein
the solution contains a polymerization initiator for

the seed polymerization.

14. The preccess according to any one of claims
7 to 13, wherein the solution further comprises a
compound having a crosslinkable functional group, and
the step (2} further comprises the steps of
incorporating the compcund having a crosslinkable
functional group intc the particle, and crosslinking
the compound having the crosslinkable functiocnal

group incorporated in the particle.

15. The process according to claim 7, wherein

gB? 2006

with an aI kal i
particle in the aggregate 21. The

ed



20 NOV 2006

the dispersing agent 1s s compound having &
crosslinkable functional group, and the step (Z)
vrther comprises a step of crosslinking the

dispersing agent in the particle.

16. The process according to any one of claims
7 to 15, wherein the solubility of the non-protic

ocrganic solvent in water is at least & % by mass.

17. The process according to any one of claims
7 to 16, wherein the 2lkzli is at least one selected
irvom the group consisting of hydroxides of alkali
metals, alkoxides oI slkeall metals, hydroxides of

alkeline earth meisls, alkoxides of zlkeline earth

o

metzls and crganic strong bases.

18. The process according to any one of clgims
7 to 17, wherein the spersing agent is a polymeric
compouvnd oy surisctant wheose hydrcophilic moiety is

formed with at least cone selected from the group

censisting of cerboxyl, sulionic, phosphoric,

hydroxyl and alkylene cxide groups.

18. A process for prepering a particle containing a water-
insoluble colorant, which comprises the steps of:

{2) preparing the agueous dispersion in accordance with the
process according to any one of claims 7 to 18;

(B) forming an aggregate comprising the particle from the
dispersion and separating the aggregates from the dispersion; and

(C) imparting redispersibility to water tc the particle in
the aggregates by subjecting the aggregates to an alkeli
treatment. '



Z20. The process zccording to cleim 18, wherein
the step (B) comprises the sub-step of edding an acid
toc the diépersion to form the aggregate, eand’'the step
(c) comprises the sub-step of treating the aggregate
with an alksli To impart the redispersibility to the

particle in the aggregate.

21. The preccess according to cleaim 20, wherein

the acid is at least cne selected from acids capabkle

£

of forming a water~soluble szlt with the alkali.

20 NOV 2006





