2 0 NOV 2006 1 DESCRIPTION WATER- BASED Pl GVENT DI SPERSI ON FOR | NK- JET
RECORDI NG, | NK  COWPCSI TI ON FOR | NK- JET RECORDI NG AND METHOD OF PRODUCI NG
THE SAME TECHNI CAL FI ELD The present invention relates to a ngQhgy %00
produci ng a water-based pignent dispersion for red or magenta ink-jet ink
and an ink conposition for ink-jet recording, and to a water-based pi gnent
di spersion for ink-jet ink and an ink tonposition for ink-jet recording
produced by the nethod. BACKGROUND ART As a water-based ink for ink-jet

recordi ng, The pignmented ink has vel oped. The pignmented ink is
expected to have excellent water r§§§§%§§%§5§nd i ght fastness, but has

probl enms such as change over tine due to aggregation or sedinentation of
the pignment, and clogging of a nozzle of print head. To sol ve these

probl enms, a nmethod of dispersing a pignent in an aqueous nedi um using a
resin as_%AT@RS%%$%Bn?IGMEgﬁpD6§gHRSE@Ntﬁ@% MSKhoBT RECPBDEMG, bENK proposed
a nethod of dispersing a resin which has an acid value in water in the
presence GOMBOHEBIGN cBORONEKEJED BETAQRDINGNANMOUEBTEOBODHt PRADUATNGNGHA
pignent, sufficiently stirring 2 0 NOV 2006 2 the m xture, and di spersing

t he pi gnesaMEisi ng a paint shaker or a sand mll (see Patent Docunent 1).
However, since this nethod does not include the process of producing a

col ored kneaded m xture by a kneading prior to dispersing process, |ong

di spersing process tine is required, causing a problem

TECHNICAL FIELD
The present invention relates to a method of producing
a water-based pigment dispersion for red or magenta ink-jet
ink and an ink composition for ink-jet recording, and to a
water—-based pigment dispersion for ink-jet ink and an ink

composition for ink-jet recording produced by the method.

BACKGROUND ART

As a water-based ink for ink-jet recording, The
pigmented ink has been developed. The pigmented ink is
expected to have excellent water resistance and light
fastness, but has problems such as change over time due to
aggregation or sedimentation of the pigment, and clogging of
a nozzle of print head. To solve these problems, a method of
dispersing a pigment in an agqueous medium using a resin as a
dispersant is employed. As this method, there has been
proposed a method of dispersing a resin which has an acid
value in water in the presence of a basic component to obtain

an aqueous solution, adding a pigment, sufficiently stirring



such as | ow production efficiency. The resin used as a dispersant is not
sel ected enough in this nethod. Since the water-based pignent dispersion
thus obtained is insufficient in dispersion stability, it is difff jouiXGto
stably disperse the pignent for a long period of time by using only the
resin as the dispersant. Furthernore, it is inpossible to realize good
ej ection properties of the ink, and good inmage quality and durability of
printed i nages. Thus, a water-based pignented ink conposition for ink-jet

recordin V] xcellent. |l ong-ter torage stability_ has.never_been
providedgt&§.+£#k?€éinaﬁge l%éeg?éggPég%t?lggg?ér%ﬁ%ggageaa?ggiﬁﬁaﬁﬁg been
studi ed. For exanpl e here i nown_an exa e of a water-based pjgnent
dispersidﬁrf%rs?ﬂﬁ-Tﬁ%iiﬁﬁe?naﬁﬁ?gﬁ chﬂmﬁ?gfi)of HOvfidet ahNC& odiim

hydr oxi de and carbon black is dispersed by using styrene-acrylic resin
(styrene/BRESPH cdogR | AP et RGLRYEi ERAcPEOSe ST/ 26/ BOCdhplBGUR aFOHAESEY 7200 and
8300) as the dispersant with a paint shaker (see Patent Docunent 2).
Accor di ngkreade@ mbxhete oby p2 olneadgna maier-thadedrprgipat PUPESPEESI ON
described in the above publication, it is nade possible to produce a

wat er - baskong nfti$persikg j pto@e s NOmR0DS r8quiceddi ngubanigng pxcklemnt

di spersion stability in which carbon black has a fine particle size, and

t he wat ershalsesls 1ok pscéucelbrnéfficiakee] ectionrggnpardedsas However, since
t he kneadi ng process for producing a col ored kneaded m xture is not

included anshensehf ecsdiver agxiéeaey hsnghsant thisnRéthyged,sidee vaier - based
ink was insufficient in long-term dispersion stability when used for a

ther mal j@&téfpﬁaééﬁaﬁfémeﬁfi&i@ﬁer¥%§ﬂ this BBEROHcLS18PPhEGEArE@1aALAZO

pi gnent or qui nacridoné pignent, which is considered to have poor
in dispersion stability, it is difficult to stably disperse
the pigment for a long period of time by using only the resin
as the dispersant. Furthermore, it is impossible to realize
good ejection properties of the ink, and good image quality
and durability of printed images. Thus, a water-based
pigmented ink composition for ink-jet recording having
excellent long-term storage stability has never been provided.

As for resin used as dispersant, a styrene-based resin

has been studied. For example, there is known an example of
a water-based pigment dispersion for ink-jet ink in which a
mixture of a humectant, sodium hydroxide and carbon black is
dispersed by using styrene-acrylic resin (styrene/acrylic
acid/methacrylic acid = 77/10/30, molecular mass: 7200 and
8300) as the dispersant with a paint shaker (see Patent
Document 2). According to the method of producing a water-

based pigment dispersion described in the above publication,

it is made possible to produce a water-based ink for ink-jet



di spersibility, good dispersibility is not attained as conpared w th carbon
bl ack. Trials adding various pignment derivatives as auxiliary dispersants
ot her than using the resin as the dispersant, were nade so as tpgﬂb@@b

mai ntain a dispersion state of the pignment for a |ong period. For exanple,
there is proposed a nethod of utilizing electrostatic repul sion of a

sul fonic acid group-containing pignmentgderivative adsorbed onto the surface
of a pignent wusing a pignent and a sulfonic acid group-containing pignent
derivative (see Patent Docunent 3). According to this nethod, although

di spersi orecesdingthaving extolbent i dispproved, stpbihity it veichbt ai ned has
high affinity wth water because of the presence of a polar functional
group on ¢debeuripbaek diastsef tok opant icFar sheepoapd tbeowatag-basedi s

met hod, dispersion stability is inproved only by the addition of the 2 0

NOV 2006 ik pignestetlibehvainvenk a@flethisnt peopenyesli Soweyoblemed poor
wat er resistance. To attain excellent dispersibility and di spersion

stabi l ity pn¥8dehgbEsELePb gf@ﬁtp9&§@§iﬁ%09 8b16268" RhBHdeh ki x¥hkeh
contai ns a qui nacri done-based pignent as the colorant, there are proposed

an encapsi'+ aj&d PﬁSE?;&éd ShaP&H S& PR UPELEl ngigggggcahgggfisgﬁ%e@sphswﬂ and

a dinet hyl am nonet hyl at ed qui nacri done conpoun e us conbi nati on

Pat ) . ; X Caini
St STl SRS A d T e R S A s SR
foni c_acid-based_c

COMPOU . Byp b 35T LBRNERLLL O, GLE0RSEC CPIBRMA. ;800 BB, 901
printer. When this method is applied to an azo pigment or
quinacridone pigment, which is considered to have poor
dispersibility, good dispersibility is not attained as
compared with carbon black.

Trials adding various pigment derivatives as auxiliary
dispersants other than using the resin as the dispersant,
were made so as to stably maintain a dispersion state of the
pigment for a long pericd.

For example, there is proposed a method of utilizing
electrostatic repulsion of a sulfonic acid group-containing
pigment derivative adsorbed onto the surface of a pigment
using a pigment and a sulfonic acid group-containing pigment
derivative (see Patent Document 3). According to this method,
although dispersion stability of a colorant is improved,
printed matter obtained has high affinity with water because
of the presence of a'polar functional group on the surface of

the colorant. Furthermore, according to this method,

dispersion stability is improved only by the addition of the



transition point of -20 to 60C (see Patent Docunment 5). However, the

magent a wat er - based pi gnent di spersion described in these pub
never been studied regarding selection of the resin used as d

20

icati ons has

pEVsAbh  and

t he kneading nethod suited for the resin to be used, and thus it was not
sufficient in dispersion | evel and dispersion stability. It was difficult to
produce a wat er-based pi gnent dispersién w th good dispersibility,

containing a quinacridone pignment having poor dispersibility,

the water=- 0

only by

usi ng thepgggggﬁggg%%Qgt@Uéi'5aaytﬂh§p@ﬁggggwagggggggoxe dLgRefsbel ity of

nt ~diépersion in’t i'OA process,

a m xture of

aresin 2 _0_NQV.2006 5.aggﬁgepignent, or a mxture of an aqueous resin

sol uti on P2Bnt 4F ?ﬁgrgs%as
pi gment is prevjous

wat er, a water-sol uble organic solvent, and a

step. In

ly mlled rollers prior.to the I spersin

Phe ot hod of nT?1 A0 RECEM AT off BpelSLBhe BYi 8531 ShEBSAoRer hod of
kneadi ng the m xture to obtain solid, chips containing a pignment, mainly
addi ng waBbrPahity chaperatsrubpecdr pagnentof8RErEHONNETSEEFELERNEs, and
di spersing themusing a high-speed m xer or honobgenizer to obtain a
wat er - basedkpi ghiak dbspeinbon @geeactbdongahpbed plhament Bscihents 6 and
7). To easily produce a resin solution, an organic am ne conpound is added
during kneationgnhndthespearki prppgaedt andencepsiliated pligmensed (see, for
exanpl e, Patent Document 8). A water-based pignent dispersion is produced by
kneadi ng aispygrepenasvhyketnr asgnihavrhgonevehgbtl- pygmage andl acul ar wei ght
of 50000 using twin rollers (see, for exanple, Patent Docunent 9).

dimethylaminomethylated quinacridone compound are used in

combination (see Patent Document 4}, and a water-based

pigment dispersion containing a quinacridone-based pigment, a

phthalimidomethylated quinacridone-based compound, a

quinacridonesulfonic acid-based compound, and a anionic

group-containing organic polymeric compound having a glass

transition point of -20 to 60°C (see Patent Document 5).

However, the magenta water-based pigment dispersion described

in these publications has never been studied regarding

i selection of the resin used as dispersant and the kneading

method suited for the resin to be used, and thus it was not

sufficient in dispersion level and dispersion stability.

It was difficult to produce a water-based pigment

dispersion with good dispersibility, containing a

quinacridone pigment having poor dispersibility, only by

using the dispersant or auxiliary dispersant.

To improve dispersibility of the water-based pigment

dispersion in the production process, a mixture of a resin



By using the above nethod, the pignent is finely ground between rollers
under shear, and coating with the resin as the dispersant proceeds on the
surface of the finely ground pignment. To optim ze kneadi ng coridi ¥8\b @ of
the m xture of the resin and the pignent, kneading is carried out after
addi ng a solvent thereby to dissolve the resin, or nelting the entire

m xture. Therefore, in the case of prepdring a water-based pignent

di spersion fromthe kneaded m xture, 2 0 NOV 2006 6 renoval of the solvent
and crushiq? gf the melted kneaded mi requir t he di spersing

ture_ are ed an
time is prol ongeti™e i Thud BIARYET - BasY PHYRRAT ﬁ?%b%r%?gﬁth%Qing good
di spersion stapility is not always obtai ned. For exanple,, knefdin usi ng
twin rol IS5 F PRI Tn Bt Ohend s%?%?ﬁ's%ﬁﬂbgﬁt‘ggg%ﬁﬁctﬁ% V\%’i‘gr- sol ubl e
organi ¢ sol vent are vaporized  during kneadi ng an finally, solid chips

d
havi ng hi @A sd| POt bhtPEP 61 oBs bY Bl 1ed BYier ot 4985 SPRECEL &, tRe Ushi ng
and dispersing of the pignent in the formof solid chips nmust be conducted
af t er addihgpewesErg afite® he Mattdre set e of gahl tingohyemy . twimcecol herpi gnent
coated with the resin as the dispersant is crushed, the coating of the
surface ofhebhe ipiguehtyedya reebnedi ofukheadieng . tital yibyupasso ngbthinugh t he
kneadi ng step, the pignment in the water-based pignent dispersionis finely
ground ansblidid¢hfbs dicpesshbndi 4 ypigménpy oneinl Vosederg wieeinased- hased
pi gment dispersion is insufficient in long-termdispersion stability under

a hi gh-t eppes at g6 PuISTY | 6 BfaRNE 901 vEer BsStHdtsenidhahips, i sngsed for a
thermal jet type ink-jet printer. To obtain a satisfactory agueous

diSPGrSiQEiQ§e§sing them using a high-speed mixer or homogenizer to
| obtain a water-based pigment dispersion (see, for example,
Patent Documents & and 7).

To easily produce a resin solution, an organic amine
compound 1s added during kneading and a specific pigment
derivative is also used (see, for example, Patent Document 8).

A water-based pigment dispersion is produced by
kneading a styrene-acrylic resin having a weight-average
molecular weight of 50000 using twin rollers (see, for

[ example, Patent Document B9).

By using the above method, the pigment is finely ground
between rollers under shear, and coating with the resin as
the dispersant proceeds on the surface of the finely ground
pigment. To optimize kneading conditions of the mixture of
the resin and the pigment, kneading is carried out after
adding a solvent thereby to dissolve the resin, or melting

the entire mixture. Therefore, in the case of preparing a

water-based pigment dispersion from the kneaded mixture,



gui nacri done- based pi gnment having poor dispersibility, it is inportant to
use a nethod capable of effectively realizing coating of the surface of the
pignent with the resin and adsorption of the auxiliary dlsperqp@P o3 t he
surface of 2 0 NOV 2006 7 the pignent by selecting the resin as %e

di spersant and an auxiliary dispersant. However, there has never been found
a nethod of producing an ink conpositién for ink-jet recordi ng contai ni ng

a qui nacri done-based pignent, capable of sinultaneously realizing
dlsper5|b|I|ty, | ong-term di spersion stability, and 1ink ejection properties
during i rejfeeYi+ n?fnbh%ts%l%?ﬁﬁ PR eFrusirhpg, Oftthﬁsmﬁééﬁds¥$%ﬁ§¢@ required
to develop an ink conposition for ink-jet recordlng which is used to

sati sf acteF¥tyrocaforpedhbredl andt thypdl spkrengrbéoediagprohaugednet hod of
produci ng a wat er-based pignent dispersion for ink-jet ink used to produce
t he aboveanaktlvospdsiaten-bafad eptgDectundnspdrsiapanesenfagend Application,
First Publication No. Hei 10-60332 Patent Docunent 2: Japanese Patent

Appl i cat idhspdissdn Pudibl Tatyohs Neot 2002a 2563t a Pacant Roc wenipld, Japanese
Pat ent Application, First Publication No. 2002-241638 Patent Docunent 4:

Japanese KL nd\PRsiggttwin FoISérsPubl LealihePedoinHeh 8pdRl3¢atEmt ent
Docunent 5: Japanese Patent Application, First Publlcatlon No. 2000-191974

Pat ent  Dogyirepi + Or Jﬁ@aﬁﬁéewg@éﬁﬂéofﬁﬁié08259H1CF56§§enEUQ£éC@ébQPl%Qd Hei
6- 157954 Patent Docunent 7: Japanese Patent “Application, First

during kneading and, finally, solid chips having high solid
content are obtained. In the dispersing step, crushing and
dispersing of the pigment in the form of solid chips must be
conducted after adding water and the water-soluble organic
solvent. Since the pigment coated with the resin as the
dispersant is crushed, the coating of the surface of the
pigment may become insufficient.

Only by passing through the kneading step, the pigment
in the water-based pigment dispersion is finely ground and
initial dispersibility is improved. However, the water-based

{ pigment dispersion is insufficient in long-term dispersion
stability under a high-temperature environment on the
assumption that it is used for a thermal jet type ink-jet
printer.

To cobtain a satisfactory agueous dispersion of a
quinacridone-based pigment having poor dispersibility, it is
important to use a method capable of effectively realizing
coating of the surface of the pigment with the resin and

adsorption of the auxiliary dispersant onto the surface of



2 0 NOvV 2006 8 Publication No. 2000-80299 Patent Docunent 8: Japanese
Publ i cati on No. 2001-81390 Patent Docunent 9:
Publication No. Hei 10-8804%8 M Bl ect
magent a wat er - based i nk

in dispersibility and
and is less likelVy to cause an increase in particle
when allowed to stand at high tenperature for a | ong period,
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ink ejection properties during image printing at a high level.

Thus,

it has been strongly required to develop an ink

composition for ink-jet recording which is used to

produci ng a wat er-based pi gnent dispersion for ink-jet
whi ch i nc uglesnac kKindark figa ped cesgmént, kosaalb hg af nskhuleafebudlly 7006 9
contai ning a styrene-based resin,

a qui nacri done-based pignent, a
pht hal i m thesret Ay @t @dls et sidie1 1 dope- basgdr eorapouste rs 8on akkabi 1 retal and

i nk,

satisfactorily perform thermal jet type ink-jet recording,

and a method of producing a water-based pigment dispersion

for

ink-jet ink
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col ored kneaded solid m xture, and a dispersing process for dispersing the
col ored kneaded solid mxture in an aqueous nedium wherein the
styrene-based resin has 60%by mass or nore of a styrene-based; g uni t
based on all nononmer conponents, a nononer unit containing an unsaturated
al i phatic carboxylic acid having a radical polynerizable double bond, an
acid value of 50 to 300 and a wei ght-av®rage nolecular weight of 7500 to
40000. According to the nethod of the present invention, since a mxture of

ased pig N t hal i m donet hyl at ed qui nacri done- based
o Radeioaied

a qui nacry e-
conpoumiﬂégi;%%ene- hunect ant and an al kali netal hydroxide

is kneaded b hi gh shear force in the kneadi step, the
quinacrigﬁﬁﬁgﬁé§¥H“%W3ﬁéﬂfziia%?%%ﬁ%dé?m?%tfgmeg%?F?gmesF%ﬁﬂF at the same

time, the styrene-based resin provided with water dispersibility in the
presence BP PRI RAINO e W1 1§ ¥%i de is effectively adsorbed onto the
surface of the finely ground quinacridone-based pignent, and thus the
surface dtatent [pgmesnt |%: chpankss heeenhehBpyieaeidasediresin used in the
present invention contains a high content, 60% by nmass or nore, of a

st yr ene- basedi catniorre rtNaini Hei i 10s$®94%2 good adsorption onto the hydrophobic
surface of the pignent, and 2 0 NOV 2006 10 the encapsul ation of the

pi gment due to Arheolasith Shogd | yre P610€ ebtienComs efsietd | yropi geeantroarti cl es
encapsul ated efficiently in the kneading step are rapidly dispersed in the

aqueous redindgdnt 4 Nea € 5P SEAJi 8k CPompbs i PEosafBrt iMR-jé&h rébsrdigagdi ng
step, the phthalim donet hyl at ed qui nacri done- based conpound as the

?3?1;'6' a{ Kwetﬁjié’rpe{§ abtcd FIMSEdin | 81t Hers kneadi POasliedi 4PLLL i én highp sheay
and is less likely to cause an increase in particle size even
when allowed to stand at high temperature for a long period,
and alsc which is less likely to cause an increase in
viscosity and is excellent in printing stability, a watex-
based pigment dispersion for ink-jet ink used to produce the
same, and a method of producing the same.

Another object of the present invention is to provide a

water-based ink composition for an ink-jet recording suited

g for a thermal ink-jet recording system.

DISCLOSURE OF THE INVENTION
The present inventors have intensively researched about
the above problems and found that these problems can be
solved by using the following means.
Thus, the present invention provides a method of
producing a water-based pigment dispersion for ink-jet ink,

which includes a kneading process for kneading a mixture



pht hal i m donet hyl at ed qui nacri done-based conpound is satisfactorily
adsorbed onto the surface of the quinacridone- based pignent, and dispersion

stability of the water-based pignment dispersion is inproved m??qunﬁ
kneaded m xture is dispersed by a repul sive force due to ster %ance

A water-based ink for ink-jet recording, which contains pignment particles
having a very small particle size and i9 excellent in dispersion stablllty
can be efficiently produced by further diluting the resulting water-based
pi gment dispersipn wth an aqueous nedium and optionally addi ng various
addi ti vesSORhY S ?h%th%E%n?a?ﬁ ehEPOR/ i @ FBtY2EFLECRPVR2S®Hom i ndustri al
points of view The present inventjon also provides a water-based pignment
dlsper5|oﬁlg%@n?nkajE@thﬁkl%%ﬁﬁﬂéEHY%9t?ﬁeqab6@§rlﬁﬁﬂﬁoba5¢ﬁe¢9$@@éﬁ@r
invention also provides an ink conposition for ink-jet recording including,
as a mai ntoapbakhthetak hydrexidaseddpaghemectaspetsi pnoflocei ak-jet ink
produced by 2 0 Nov 2006 the above nethod of the present invention. BEST
MODE FOR €ARRYeMNCcEdddiEs b NVENTL OhlulNey &heé aedpspergéngopponenssfased in
the kneading step and the dispersing step will be described and al so the

respecti veispepsimgl thbecdeseetibrRlehfeansel dataiktutd) it yheagubased resin
The styrene-based resin used in the present invention is a resin which has

(i) 60% bycaBss, Ohh8BEEnOtha StYEEAB-HR3EQIr8BNANEASUBDE B@sAds8Noal |
nononer conponents (ii) a nononmer unit containing an unsaturated aliphatic

carboxyl i gor@chd Qagtﬁﬁeﬁeiégb§§|mBHEME?rhﬁ§Q|SaQQHbBﬁ R9RdmoABmasi d  val ue

of 50 to 300 and a wei ght-average nol ecul ar weil ght of
compenents, a monomer unit containing an unsaturated

aliphatic carboxylic acid having a radical polymerizable
double bond, an acid value of 50 to 300 and a weight-average
molecular weight of 7500 to 40000.
According to the method of the present invention, since

a mixture of a quinacridone-based pigment, a
phthalimidomethylated quinacridone-based compound, a styrene-
based resin, a humectant and an alkali metal hydroxide is
kneaded by a high shear force in the kneading step, the

( quinacridone-based pigment is crushed into fine particles and,
at the same time, the styrene-based resin provided with water
dispersibility in the presence of the alkali metal hydroxide
is effectively adsorbed onto the surface of the finely ground
quinacridone-based pigment, and thus the surface of the
pigment is coated. Since the styrene-based resin used in the
present invention contains a high content, 60% by mass or
more, of a styrene-based monomer unit, it shows good

adsorption onto the hydrophobic surface of the pigment, and



7500 to 40000. As used herein, the weight-average nolecular wight is a

val ue, as neasured by a GPC (gel perneation chromatography) nethod, reduced
in ternms of a nolecular mass of polystyrene used as a certifiqq]m fpence
substance. The neasurenent was carried out by the foll ow ng apparatus and
conditions. Delivery punp: manufactured by Shimadzu Corporation under the
trade nane of "LC-9A", System controll e manufactured by Shinmadzu

Cor poration under the trade nanme of "SIL-6B", Auto- injector: nanufactured
by Shimadzu Corporation under the trade nane of "SIL-6B", Detector:
nmanuf act uFB8 BPCBAPHAASEEOD OINtbrR\PREDENt1duenEpoEREI BASEAJENCOPRB1Yr ade nane
of "RI D-6A" Data processing software: manufactured by System I nstrunents
Co., Ltd.profagegst heCanspiaueninky of PLBhe8(rar Dat ke StendapsulBotdim:

manuf actured by Hitachi Chem cal Co., Ltd. under the trade nane of "GL-R400
(Gard Col efiffijtient G- RA40he+knEadRMG0Step 4Gk- RAPONMy BispatrsedHEn Ehew
rate: 2 m/mn, Colum tenperature: 35C. Since the styrene-based resin used
in the prageabusi ngahtmoincohtadnsparkangesagpuntaoftidesshey renees pased
nmononer unit, it shows good adsorptivity to the hydrophobic surface of

pi gnent, and khusdihg seepacenef phbBaRiflMBBheEAPlabBdSghiahactiabhky coated
in the formof a capsule. As the styrene-based nononer, known conpounds can

be _used bEQEdeXBiiBband! 48! enealulg1¥aey a%ﬁ%f&xﬁen% 8YER . astn Stiyd ene,

a- net hyl styrene, a-nethylstyrene, 2,4 i met styrene, a-ethylstyrene,

a-butyl st ypeng; aRdspepnGRULSt X" A9Gh DALRYCRALEM, StyLenes such as

4-chl orostyreéne,

phthalimidomethylated quinacridone-based compound is
satisfactorily adsorbed onto the surface of the gquinacridone-
based pigment, and dispersion stability of the water-based
pigment dispersion is improved when the kneaded mixture is
dispersed by a repulsive force due to steric hindrance. A
water-based ink for ink-jet recording, which contains pigment
particles having a very small particle size and is excellent
in dispersion stability, can be efficiently produced by
further diluting the resulting water-based pigment dispersiocn
with an aqueous medium and optionally adding various
additives, and thus the present invention is very effective
from industrial points of view.

The present invention also provides a water-based
pigment dispersion for ink-jet ink produced by the above
method.

The present invention also provides an ink composition
for ink-jet recording including, as a main component, the

water-based pigment dispersion for ink-jet ink produced by



3-chl orostyrene and 3-bronostyrene; and 3-nitrostyrene, 4- nethoxystyrene
and vinyl tol uene. The content of the styrene-based nononer unit as a
material of the styrene-based resin is preferably from60 to 9Q@Riyy00esSs,
and particularly preferably from70 to 90%by nmass. \Wen the content of the
styrene-based nononer is less than 60% by mass, affinity of the
styrene-based resin to the quinacridond based pi gment becones insufficient
and thus 2 0 Nov 2006 13 dispersion stability of the water-based pignent

di spersio b e | ai n paper recording
propertléghofg% %géoﬁasggggﬁk ég“ﬁ%kgnv?nﬁ 8§fding conposi tion

obt ai ned fron1mater-based pi gnent dlsperS|on may be | owered and the imge
recording density may be |lowered and, furthernore, the water resistance nay
be I owered. On the _other hand, when the content of_the styrene-based

mononmer is within GBS LHRRE EQREARRGIG QUR ITHE, BWVENE QY yr ene- based

resin in an aqueous medi um can be inproved and dispersibility and

di sper si on st abiowtyhef reseept jnenconporpet aavsedbaBethe pkyaedindi shepsi on
for ink-jet ink can be inproved. Furthernore, printing stability is

i mproved mn@nthsediagerhéngmatep-batédbéndesonpbedtand absoi hkej et
recording. As the unsaturated aliphatic carboxylic acid having a radical
pol yner i zabspedoibéesbepd wolbebeopekyptbedednwinbhe tibeaslyrene-based
nononer, known conpounds can be used. Exanples thereof include acrylic

acid, nethagcryticenstdasad ekbByhacrylic acid, crotonic acid,
a-net hyl crotonic acid, a- ethylcrotonic acid, isocrotonic acid, naleic acid,

fumaric acid, TE@CQByEeﬁéLSasgatféEQH'Gsé&'Qn BﬁésﬁfégéﬁtaEhGeﬁﬂﬁon
gl utaconic aC|d Anong t hese compounds, acrylic acid or
is a resin which has (i) 60% by mass or more of a styrene-
based monomer unit based on all monomer components, (ii) a
monomer unit containing an unsaturated aliphatic carboxylic
acid having a radical polymerizable double bond, an acid
value of 50 to 300 and a weight-average molecular weight of
7500 to 40000.
As used herein, the weight-average molecular weight is
a value, as measured by a GPC (gel permeation chromatography)
method, reduced in terms of a molecular mass of polystyrene
used as a certified reference substance.
The measurement was carried out by the following
apparatus and conditions.
Delivery pump: manufactured by Shimadzu Corpcoration under the
trade name of “LC-9A”, System controller: manufactured by
Shimadzu Corporation under the trade name of “SIL-6B”, Auto-

injector: manufactured by Shimadzu Corporation under the

trade name of “SIL-6B”, Detector: manufactured by Shimadzu



met hacrylic acid are preferably used, and the two are particularly
preferably used in conmbination. By using acrylic acid in conbination with
met hacrylic acid, copolynerizability on synthesis of the resin?(30kripioved
and 2 0 NOV 2006 14 thus uniformty of the resin is inproved. Consequently,
there may be obtained a pignment dispersion which is excellent in storage
stability and contains finely ground pd2ticles. As the nononmer of the
styrene-based resin in the present invention, three kinds of nonomers such

as styrene- based, nononer, acrylic acid and_ng crylic acid are preferably
used. Thég?ﬁﬁ%ﬁaEiﬁﬁeﬁég%ﬁefg%ft¥§d%r%@%$a%fy %ggfé%y nmass or nore based on
all nononer conponents so as to enhance dispersibility and to increase a

gl ass trFRGFiRPCHIT I IRLEFRIeT Rl 3akeERT eRY nSYFBem dafbr eneRbdwn
nononers other than the styrene-based nononmer and the unsaturated

al i phati C@ar bekd1 i cirded Hawi hyade raameadt pof iaed P FhbPata ddudt &omdnd can be
used. Exanples of the nononer include acrylate esters and nethacyl ate
esters, stehums: maamyfactiergdave, HitachpyChemigaht@o. j sbpdopyhdecr yhat e,
sec-butyl acrylate, tert-butyl acrylate, 2-ethylbutyl acrylate, 1, 3-

di met hyl butyde acsyd ad £, “EGRx§d 0@Cc(Ga ad eCo Pueh hy| heXglL-Re4 9V at eMGLOREFD
acrylate, nethyl nethacrylate, ethyl nmethacrylate, n- butyl nethacryl ate,

2- met hyl but yéL+®i beer y| Bl €@enventyk, rebhagsyéate, mDepty] oBlhagryl ate and
nonyl nethacrylate; acrylate ester derivatives and nethacryl ate ester

derivati vesmpeSt¥chir@s 3sethoxypropyl acrylate, 3-ethoxybutyl acrylate,
di met hyl am noet hyl acryl ate, hydroxyethyl acrylate, hydroxybutyl acryl ate,

ethyl -a- (hydr oxyjetdyihe At ¥l &€ based resin used in the present

invention contains a large amount of the styrene-based
monomer unit, it shows good adsorptivity to the hydrophobic
surface of pigment, and thus the surface of the pigment can
be satisfactorily coated in the form of a capsule.

As the styrene-based monomer, known compounds can be
used. For example, there can be used alkylstyrenes such as
styrene, o-methylstyrene, B-methylstyrene, 2,4-
dimethylstyrene, o-ethylstyrene, oa-butylstyrene and a-

; hexylstyrene; halogenated styrenes such as 4-chlorostyrene,
3-chlorostyrene and 3-bromostyrene; and 3-nitrostyrene, 4-
methoxystyrene and vinyltoluene.

The content of the styrene-based monomer unit as a
material of the styrene-based resin is preferably from 60 to
20% by mass, and particularly preferably from 70 to 90% by
mass. When the content of the styrene-based monomer is less
than 60% by mass, affinity of the styrene-based resin to the

gquinacridone-based pigment becomes insufficient and thus



2 0 NOvV 2006 15 dinethyl am noet hyl nethacryl ate, hydroxyethyl nethacryl ate
and hydroxypropyl nethacrylate; acrylic acid aryl esters and acrylic acid
aral kyl esters, such as phenyl acrylate, benzyl acrylate, pheny{&hﬁvbmﬁ
acryl ate and phenyl et hyl nethacrylate; nonoacrylate esters or

nononet hacryl ate esters of pol yhydric alcohol, such as diethylene glycol,
triethylene glycol, polyethylene glycglg glycerin and bisphenol A naleic
acid dialkyl esters such as dinmethyl nal eate and diethyl naleate, and
vinyl acetate. One or nore kinds of these nononmers can be added as a
nononer cdhpoeesion Thealkwel ghy - alethgewabéechiaed el ghénbf dibhpessyorne- based
resin used in the present invention is within a range from 7500 to 40000,

and nore foefetkblyt f 1o K500be 0130808d. Hisove ghin guasagerembedingr wei ght
is particularly preferably within a range from 10000 to 25000. Wen the

wei ght - aver ager tDé Colk ath¥ewgbérisabegsihikafoF5PRk-§8tt kakordiager si on and
reduction in particle size of the quinacridone-based pignent can be easily

conduct edeodpyeYElon bOPY1hEENE LR RECSLBRELY ¥ hehbeqYBb8EPBACHARDI gENt
di spersion for ink-jet ink may be | owered and sedinentationh due to

e
aggr egat i o0 fgwépgdpégaegﬁehgﬁ?Sggyéﬁgga%%gedgﬁggﬁgeﬁQ?dbemﬁgaeEgﬁ and,

wei ght - aver age nol ecul ar "wei rene- ba eSinIs nore
sition for

. the viscosi he__ink i nk- | dj d
From i he Bt BF SRabb B EERE i ERETSORCE Py nRe) SO7FARContal HRg 1 he 2.0

NOV 2006 6 sane i ncreases, and ejection stability of the ink may be
reduced cRPREF AMFYdi rVERRr FAF FRELEYPeOF nkIF of CYEERFAPAGST monomer Ls

within the above range, dispersibility of the styrene-based
resin in an aqueous medium can be improved and dispersibility
and dispersion stability of the pigment in the water-based
pigment dispersion for ink-jet ink can be improved.
Furthermore, printing stability is improved when used as the
water-based ink composition for ink-jet recording.

As the unsaturated aliphatic carboxylic acid having a
radical polymerizable double bond to be copolymerized with
the styrene-based monomer, known compounds can be used.
Examples thereof include acrylic acid, methacrylic acid, o-
ethylacrylic acid, crotonic acid, o-methylcrotonic acid, o-
ethylcrotonic acid, isocrotonic acid, maleic acid, fumaric
acid, itaconic acid, citraconic acid, measaconic acid and
glutaconic acid. Among these compounds, acrylic acid or
methacrylic acid are preferably used, and the two are
particularly preferably used in combination. By using
acrylic acid in combination with methacrylic acid,

copolymerizability on synthesis of the resin is improved and



The glass transition point of the styrene-based resin is preferably 90C or
hi gher, and is nore preferably within a range from 100C to 150C. \Wen the
glass transition point is 90C or higher, thernostability of t hé Gi MK 2006
conposition is inproved. Therefore, even when the water-based ink for ink-
jet recording conposition prepared fromthe water-based pignment dispersion
is used for thermal jet type ink-jet rkcording, there may not arise a
change in properties, which causes ink ejection failure due to repeated
heat i ng, agd thus_it.is preferred.  As a nethod of producing the

styrene- bA8BE PB%FﬁFmétycgﬁvEﬁFiBﬁﬁanbeﬁ@PFQX?ﬁon AR He enpl oyed
and exanpl es thereof include a nethod of polynerization reaction _in the
presence bRehepBRynkei shtpbRedapaPjanent ofleRgrpLen whdrht ienexcellent

pol ynmeri zation, suspension polynerization or bulk polynerization. Exanples
of the polynetbrateontshidfiyyt andncbnteins finely ground particles.
2,2'-azobis(2,4-dinmethylvaleronitrile), 2,2'- azobisisobutyronitrile,

1, 1' - azobi s(cychshthanmeehemear bbnthei Eeyrebenzayédpeesindén dhbutyl peroxide
and butyl peroxy benzoate. The content is preferably formO0.1 to 10.0% by

mass basefdrepehbeiui-eytisAnogRrecoRpPAfEntbf dbfofkyEseBachaasdseggsAeused in
the present invention nay be a random copol yner or a graft copolyner. The

graft 2 Ophe¥g2R8Romd¥f, CaReYYHBN akbnal HA8SmetRECEY2NBl Bcia graft copolynmer in
which a copol ymer of styrene and noni oni c nononer copol ynmerizable wth

styrene of-RebysbyYe8eGONSIHd WSS P SLAMRQ HAAChs f%“bfé%&fﬁﬁd?”@ﬁ%Of

acrylic acid, nethacrylic acid and the other nononer | ncluding styrene

constitul gy AalLaBENBLeShERLaTBA 11V hEREABRSEInpERLALIRY PGB Xt Ure of
the graft cCopolyner

enhance dispersibility and to increase a glass transition
point.

As the styrene-based resin, for example, known monomers
other than the styrene-based monomer and the unsaturated
aliphatic carboxylic acid having a radical polymerizable
double bond can be used. Examples of the monomer include
acrylate esters and methacylate esters, such as methyl
acrylate, n-propyl acrylate, isopropyl acrylate, sec-butyl
acrylate, tert-butyl acrylate, 2-ethylbutyl acrylate, 1,3-
dimethylbutyl acrylate, hexyl acrylate, 2-ethylhexyl acrylate,
octyl acrylate, methyl methacrylate, ethyl methacrylate, n-
butyl methacrylate, 2-methylbutyl methacrylate, pentyl
methacrylate, heptyl methacrylate and nonyl methacrylate;
acrylate ester derivatives and methacrylate ester derivatives,
such as 3-ethoxypropyl acrylate, 3-ethoxybutyl acrylate,
dimethylaminoethyl acrylate, hydroxyethyl acrylate,

hydroxybutyl acrylate, ethyl-o-(hydroxymethyl) acrylate,



and the random copol yner. (2) Quinacridon-based pignment As the
qui nacri done- based pignent in the present invention, any conventionally

known- one can be used. Specific exanples thereof include 7 0 NOV 2006
di et hyl qui nacri done-based pignments such as C. 1. Pigment Red 122;
di chl oroqui nacri done- based pignments such as C. 1. Pignment Red 202 and C. |

Pi gnent Red 209; non-substituted quinadidones such as C.I. Pignent Violet
19; and m xtures or solid solutions of at |east two Kkinds of pignments

sel ected from anong, these pignents. The pignent may be a dry pignent in the
f or m of ?bY£ﬁéﬁﬁﬁ%¢hﬁf BefRachylaks: bayfroxrethyt nhgkhacetakake or
slurry. Anong the quinacridone-based pignents, C 1. Pigment Red 122 s

pr ef er abl @1d (BydrexEpToREt areWyae byl ke Asachklarkaridneral fgdessi dedin the
present invention, for exanple, sodium hydroxide, potassium hydroxi de and

| it hi um hcrpkideachth dralkel. efbeny, t flesk, apophesylunachytlabej deensyl
preferably used. The anount of the alkali nmetal 2 0 NOvV 2006 18 hydroxi de

is preferabtyl®:.8, tphdnPléthied adbeyasbenindeghengtiethpl neethatrgtatél
car boxyl groups of the styrene-based resin. By neutralizing carboxyl groups

in the styseOLcbRBLEe r €5t Hrs USLUmbRohBENRELFEALel BYEAEE0BF Whbyhherakkal i
net al hydroxi de during kneading, excellent water dispersibility is

attained-alé&ﬂofyxé&&@rxsd&§@@ﬁ§@@aeT§§y@81bakkﬂééﬁpﬁéﬁ¥l319901
qui nacr i done- based conpound used in the present invention can be

e SOy O AR Pycol SEPELLDN BT UbShLAL et s nace! dene
dialkyl esters such as dimethyl maleate and diethyl maleate,
and vinyl acetate. One or more kinds of these monomers can
be added as a monomer component.

The weight-average molecular weight of the styrene-
based resin used in the present invention is within a range
from 7500 to 40000, and more preferably from 7500 to 30000.
The weight-average molecular weight is particularly
preferably within a range from 10000 to 25000. When the
weight-average molecular weight is less than 7500, initial
dispersion and reduction in particle size of the
quinacridone-based pigment can be easily conducted. However,
long-term storage stability of the water-based pigment
dispersion for ink-jet ink may be lowered and sedimentation
due to aggregation of the pigment may occur. On the other
hand, when the weight-average molecular weight of the
styrene-based resin is more than 40000, the viscosity of the

ink composition for ink-jet recording prepared from the

water-based pigment dispersion for ink-jet ink containing the



and al dehyde in concentrated sulfuric acid, and is preferably a conpound
represented by the followwng formula (I): OHRMmO NCH2-N RmMHORM On
(I') wherein R and R each independently represents hydrogen, hgﬂqﬂﬁnq EH-CB
al kyl or d-C5 al koxy, mrepresents 0, 1 or 2, and n represent % @. n
Is nore preferably from1l to 2. Specific exanples of nore preferred
conpounds anong the conpounds represeniged by the fornula (1) include
conpounds represented by the following fornula (111) having a group
represented by the following formula (I1): 2 0 NOV 7006 19 0 -CHZ-Np (I1)
O ON OCsarelihcheds¢sCGind epNetiohGralpilily efietbeninkamdynbeach
I ndependently represents 0, 1 or 2, provided that mand n are not
si mul t anepedbyed. especially in thermal jet type ink-jet recording.
The glass transition point of the styrene-based resin
is preferably 90°C or higher, and is more preferably within a
range from 100°C to 150°C. When the glass transition point
is 90°C or higher, thermostability of the ink composition is
improved. Therefore, even when the water-based ink for ink-
jet recording composition prepared from the water-based
pigment dispersion is used for thermal ijet type ink-jet
recording, there may not arise a change in properties, which
causes ink ejection failure due to repeated heating, and thus
it is preferred.
As a method of producing the styrene-based resin, a
conventional polymerization method can be employed and
examples thereof include a method of polymerization reaction
in the presence of a polymerization catalyst, for example,
solution polymerization, suspension polymerization or bulk
polymerization. Examples of the polymerization catalyst
include 2,2’ -azobis(2,4-dimethylvaleronitrile), 2,2'-
azobisisobutyronitrile, 1,1’-azobis(cyclohexane-1-
carbonitrile), benzoyl peroxide, dibutyl peroxide and
butylperoxy benzoate. The content is preferably form 0.1 to
10.0% by mass based on the vinyl monomer component.

The styrene-based resin used in the present invention

may be a random copolymer or a graft copolymer. The graft



Most preferred conmpound used in the present invention is a conpound having
1 to 2 groups represented by the fornula (lI1) per nolecule on average. The
compound is particularly preferably a conpound having 1 to 1.3 mN®UERs Per
nol ecul e on average. Wen the nunber of the group represented by the
formula (11) is less than 1 per nolecul e on average, the effect on

di spersion stability may not be exerteﬂ7 On the other hand, when the nunber
of the group is nore than 2 per nolecul’e on average, characteristics of the
ink conposition for ink-jet recording may be reduced, for exanple, bleeding

occurs. ldbg ESAN LdWeNt O, e 1ep LONt LNy r Df t LS 21 FndNOV; 20065 120y

pht hal i m donet’hyl at ed quinacridone-based’conpound is preferably from1l to

amount O R T naer e Bt P AR R Bt RRR AT at ated

anount e - qui nacri don ased pignent a onet nyl at ed
ui nacr i dond: ReZP R YL YRS ARt et Aol e Gt or =i ng 1 n
content 4 LIPSO B It S GTAASTEDIT TG O he B (HREE
di spersion for ink-jet ink and ink conposition for ink-jet recording my be
dr ast i calSNRRKIcEY: L SRR eF L vrRNSfComet BikE ¢ 5 & yerrRPereantsefisedlian t he
present invention is a quinacridonesul fonic acid-based conpound. As the
qui nacr i detrigeend oeasedicl el bagealy dempounidstere cohvidng | praf t yckpolwmene can be
used. Exanpl es thereof include quinacridonesul fonic acids obtained by
reacting amﬁpthnﬂmﬁmdefnbmpﬂym@Iidone, di et hyl qui nacri done or

(2) Quinacridon-based pigment

As the quinacridone-based pigment in the present

invention, any conventionally known one can be used.

Specific examples thereof include dimethylquinacridone-based

pigments such as C.I. Pigment Red 122; dichlorogquinacridone-

based pigments such as C.I. Pigment Red 202 and C.I. Pigment

Red 209; non-substituted guinacridones such as C.I. Pigment

Violet 19; and mixtures or solid solutions of at least two

kinds of pigments selected from among these pigments. The

pigment may be a dry pigment in the form of powder, granule

or bulk, or may be in the form of a wet cake or slurry.

Among the quinacridone-based pigments, C.I. Pigment Red 122

is preferable.

(3} Alkali metal hydroxide

As the alkali metal hydroxide in the present invention,
for example, sodium hydroxide, potassium hydroxide and

lithium hydroxide can be used. Among these, potassium

hydroxide is preferably used. The amount of the alkali metal



di chl oroqui nacri done with concentrated sulfuric acid using a known nethod;
and netal salts thereof, such as sodium alum numand calciumsalts; and
anmoni um salts thereof, such as anmonium octadecyl ammoni um 0 NOV 2006

di dodecyl ammoni um  di et hyl oct adecyl anmoni um dinethyldioctadé%yﬁannnnium
and benzyl di net hyl oct adecyl anmoni um salts. Anong these, alkali netal salt
is preferable. Mre specifically, the q@ nacridonesul fonic acid-based 20NOV
1006 21 conpound used in the present invention is preferably an al kal
metal salt of 3,10-dichloroquinacridone sulfonic acid, and nore preferably
sodi um 3, hmm%iﬂiee)rw@méﬂ@l@lmw obatk: 2| himge blnes@m@umhvemuonedt he

pht hal i m donet hyl at ed qui nacri done-based conpound and t he

gui nacr i domesehfionl Lze azl H- baskedx gbngoounds ac £ tioe shetededbased heesin.

gui nacri done- based pignent. (5) Hunectant As the hunectant in the present

i nventi ompy theitr£aNz Dy ¢SEsho XDV bp® cLant Se Wbt ghehavea bediheesonbeen used
in the water-based ink for ink-jet recording. Exanples of the hunectant

i ncl ude pEsy@! on Sticd BsegbyEelhvene!by| @Den OtNEOh] kali eﬂn@t’éf“ﬁy&k?ﬁﬁ@ﬁe
triethylene glycol, tetraethylene glycol, polyethylene glycol, propylene

glycol, %@fﬂ?@/'}‘i‘r’i‘%&i %OlechPié(rptE o 89%9%_%!8?&113%1?’%?PQaQEQTEQh?d

1, 4- butanedlol t anedi ol exane xanedl o

hexanetrlg&) A&* %?%?%§$§Q§n@nd pentaerythrltol pol yhydric aIcohoI

al kyl ether’s suc ene egcoI nonobut yl ether tetraet hyl ene
SLYSﬁ'yd?f’Q"ZFEO etf?@?a AR M TR T SO N
ethyl ene used in the present invention can be synthesized, for example,
by reacting non-substituted quinacridone,

dimethylquinacridone or dichloroquinacridone with phthalimide

and aldehyde in concentrated sulfuric acid, and is preferably

a compound represented by the following formula (I):

B 0 H Rm | [ 0 ]
N S
BSSSUITE
N
R H R'm
- 0 J L © N

wherein R and R’ each independently represents hydrogen,
halogen, C1-C5 alkyl or Cl-C5 alkoxy, m represents 0, 1 or 2,
and n represents 1 to 4.

n is more preferably from 1 to 2.

Specific examples of more preferred compounds among the
compounds represented by the formula (I} include compounds
represented by the following formula (III) having a group

represented by the following formula (II):



gl ycol nmonobenzyl ether. These hunectants usually serve as a poor solvent to
the styrene-based resin used in the present invention, and dispersibility
of the styrene-based resin during kneading is 2 0 NOV 2006 22 7 hb'ovlda by
addi ng the al kali metal hydroxide. Therefore, a satisfactory solid and

col ored kneaded m xture containing the quinacridone-based pignent and the
styrene-based resin is fornmed by kneadighg in the presence of the hunectant.
One or nore kinds of these hunectants can be used in conbination. Wen
using a humectant having a boiling point of 170C or higher, preferably 200C
or higher, thedwnectant is less likely to be vaporized during the kneadi ng
operation and Kpeadi ng can be allowed to proceed while maintaining the
solid content of ; ored kneaded m xture. The humectant al so serves as
y inhibiting agent in the water-based pignent

atet - based ink for ink-jet recording, and is preferably
pol yhydric al cgyiol s havjng]ﬂ{gh boiling point, lowvolatility and high
surface tension, which are Jquid at normal tenperature, and nore
preferably glycols such as diethylene glycol and triethylene glycol. By
kneadi ng usi ng such a hunectant, kneading cagn pe condugted with good
reproducibility w thout causing vaporization 0O hufrect ant even in the
case of a kneading operation for a dong perioﬂ. pective steps of the
fol |l owi ng net hod ofC he prd?ent i nvigntion jl1 escribed in detail
(6) Method of produCin ¢ i i The kneadi ng step
and the dispersinQ)SH- entPon as In as the nethod of
usi ng auxilliary

s (IIT1)

wherein'm and n each independently represents 0, 1 or 2,
provided that m and n are not simultanecusly 0.

Most preferred compound used in the present invention
is a compound having 1 to 2 groups represented by the formula
{(II) per molecule on average. The compound is particularly
preferably a compound having 1 to 1.5 groups per molecule on
average. When the number of the group represented by the
formula (II) is less than 1 per molecule on average, the
effect on dispersion stability may not be exerted. On the
other hand, when the number of the group is more than 2 per
molecule on average, characteristics of the ink compositiocon
for ink-jet recording may be reduced, for example, bleeding
occurs.

In the present invention, the content of the



2 0 NOvV 2006 23 dispersants such as phthalim donet hyl at ed

qui nacri done- based conpound and qui nacri donesul foni ¢ aci d-based conpound
will now be described in detail. a. Kneading step In the kneadQ@qﬁwrmﬁpss
of the present invention, a mxture containing a pignment, a

pht hal i m donet hyl ated qui nacri done-based conpound, a styrene-based resin
havi ng 60% by nass or nore of a styrer based nononer unit, a nononmer unit
cont ai ning an unsaturated aliphatic carboxylic acid having a radical

pol yneri zabl e doubl e bond, an acid value of 50 to 300 and a wei ght-average
mol ecul arPRiighimbgomspayiatedogpbnaghidprarpaned apomperpsi #8 and a
humectant is kneaded. |In the kneading step, dispersibility is enhanced by
neut r al i R¥Rferabbxyfremolipsoi 20% hey sngseneabdsedre eprafanablal Svomh2 resin
is swllen by the hunectant thereby to soften the surface to forma nass
made of atan kburiey troges heraswd hont tlee quohat r amouwet baseth@i gnent. Since the
mxture is solid at nornmal tenperature but is remarkably viscous at the

kneadi ng deimes Bl dége-aha SO t 91 §OEhLt aahar ge spiealiaf dhit@€oma@phybgtagplied to
the m xture during kneading and the quinacridone-based pignment is crushed

into fineqpaidéel @sne-Mhsée tbRpsundacamdn the fddidiy tdclag are coated
with the styrene-based resin. The phthalim donethyl at ed qui nacri done- based

conmpound 4 i e hequL N L done- based
compound oy et by e e e Pats  BoREPa 388 PRl e b et o orce. I

the kneadijng, s{en,, tRgs kNeadl ndr FEIPLLAYEEnEM ) EaMbination may be

exerted with difficulty. On the other hand, when the content
is more than 20% by mass, storage stability of the pigment
dispersion for ink-jet ink and ink composition for ink-jet
recording may be drastically reduced.

Another one of the auxiliary dispersants used in the
present invention i1s a quinacridonesulfonic acid-based
compound. As the quinacridonesulfonic acid-based compound, a
conventionally known one can be used. Examples thereof
include quinacridonesulfonic acids obtained by reacting non-

i substituted quinacridone, dimethylquinacridone or
dichloroquinacridone with concentrated sulfuric acid using a
known method; and metal salts thereof, such as sodium,
aluminum and calcium salts; and ammonium salts thereof, such
as ammonium, octadecylammonium, didodecylammonium,
dimethyloctadecylammonium, dimethyldioctadecylammonium and
benzyldimethyloctadecylammonium salts.

Among these, alkali metal salt is preferable.

More specifically, the quinacridonesulfonic acid-based



be appropriately adjusted according to the tenperature characteristics of
the styrene-based resin so as to enable kneading under a high shear force.
Kneading is preferably carried out at the tenperature which sbﬂNQVﬂ@@ t he
following relationship: Tg - 40 S M S Tg where M is a kneadi ng
tenperature and Tg is a glass transition point of a styrene-based resin. By
kneadi ng at the kneadi ng tenperature waich satisfies the above

rel ati onshi p, kneadi ng viscosity does not decrease by nelting of the resin
during kneadi ng and the shear force does not decrease, resulting in

suf fi ci erBONRRNRA gfed ey the rEesehpbresttien vapopToeeratnby tde sol i d
content of the colored kneaded m xture increases with difficulty after the
conpl et i onlkAl kreeteh hgsa Furehed nol edidyl kneadi maycaidome skhtemingcid,
tenperature (M), which is at |east 40C |l ower than the glass transition

poi nt ( Tghnd trnere geref argblhes@igment, 1ardichnti egoqh edhatidonésmil fahatsé age of
t he kneadi ng and the subsequent kneadi ng step proceeds renarkably

efficiently. Asin used giessint theeridient) nghd el 1 Bdsed e pld e d _
tenmperature of the inner surface of the vessel through which a m xture is

kneaded Wilinhddel dddlend Sed Neodgnoadh Nenst eRe Jhni€APEERE s eroR{ct he kneaded
m xture itself reaches the tenperature higher 2 0 NOV 2006 25 than the

t enper at @icﬁ)jbéslf@diéfr#})ﬁ(’éo%f & Rde the y&&é@'imth@p@'%yﬁg& -force

energy. The kneaded ure obtained after the conpléetion o neadi ng

cont ai ns : nt of a liquid conponent, and ground and encapsul at ed
quinacrid%ﬁ%gﬁaggggg%?gnent in the kneading step is easily dispersed in the

aqueous angLﬁﬂééEégﬁksubsequent di spersing step. Therefore,

As the humectant in the present invention, there can be
used known humectants which have hitherto been used in the
water-based ink for ink-jet reéording. Examples of the
humectant include polyols such as glycerin, ethylene glycol,
diethylene glycol, triethylene glycol, tetraethylene glycol,
polyethylene glycol, propylene glycol, dipropylene glycol,
polypropylene glycol, 1,3-propanediol, 1,4-butanediol, 1,5-
pentanediol, 1,6-hexanediol, 1,2-hexanediol, 1,2,6-
hexanetriol, trimethylolpropane and pentaerythritol;
polyvhydric alcohol alkyl ethers such as diethylene glycol
monobutyl ether, tetraethylene glycol monomethyl ether and
propylene glycol monoethyl ether; and polyhydric alcohel aryl
ethers such as ethylene glycol monophenyl ether and ethylene
glycol monobenzyl ether.

These humectants usually serve as a poor solvent to the
styrene-based resin used in the present invention, and

dispersibility of the styrene-based resin during kneading is



the resin, with which the pignent is coated, and the auxiliary dispersant
adsorbed onto the pignent are less likely to be elimnated and they prevent
aggregation of the quinacridone-based pignment dispersed in thgﬂqﬂwe@§§

medi um thereby inproving dispersion stability. In the nmethod“of produci ng
t he wat er-based pi gnent dispersion of the present invention, it is
preferred to use in conbination with te qui nacri donesul foni c aci d-based
conpound as the auxiliary dispersant in view of inprovenent in dispersion
stability, and the quinacridonesul fonic acid- based conpound can be used
with the HHRFRYEN Ronddingt elie abkabt rmeonb- bydeaxtdepodieiafanfe Kneadi ng
step. In the kneadi ng process of the method of producing the water-based

pi gnent dapesbacirnf shbigrasdncolovest kodadedi néetuhe soytaheinastler esin
is softened in the swollen state in the presence of an al kali netal

hydr oxi deqwimheridemedtantd phegnaddi andntloé stgoémenbased dessol vsng t he
resin and the process for distilling off the solvent after kneading are not

required, fanted g hegddprigdiat tlee piésenheacyfi she RuMEM2RD6 26 attai ned.
The met hod of the present invention, capable of performng efficient

kneadi ng at theod&npemas i ekl SNl of hdilesd NeuBbassnt § ashth&nus&apek at ure of
the resin, is suited for preparation of a water-based pignent dispersion

cont ai ni NGofy; ALE1 h Navirth NdhdG WHER drfe GORAAPTLGLI0 Bfy Ineaded i th

difficulty eit is not nelted wth ease, and 1s also suited for
PLEPar oL 5P, P10tk i 85 S0k A0y, Bbod i FSORILISLHRLAEE e L
transitioPspfégé likely to be vaporized during the kneading operation
and kneading can be allowed to proceed while maintaining the
solid content of the colored kneaded mixture. The humectant
also serves as a humectant and a drying inhibiting agent in
the water-based pigment dispersion and the water-based ink
for ink-jet recording, and is preferably polyhydric alcochols
having high boiling point, low volatility and high surface
tension, which are liquid at normal temperature, and more
preferably glycols such as diethylene glycol and triethylene
glycol. By kneading using such a humectant, kneading can be
conducted with good reproducibility without causing
vaporization of the humectant even in the case of a kneading
operation for a long period.

The respective steps of the following method of the
present invention will now be described in detail.
(6) Method of producing water-based pigment dispersion

The kneading step and the dispersing step in the

present invention as well as the method of using auxiliary



suited for a thermal jet type ink conposition for ink-jet recording can be
kneaded at | ow tenperature and dispersed in an aqueous nedium and thus a
wat er - based pi gnent dispersion having excellent thernostability (cky hgs
prepared with ease. In the kneading process of the present invention, In
order to maintain the solid content during kneading within a fixed val ue
and to constantly apply a stable shear gprce to the col ored kneaded

m xture, a close type kneader capable of suppressing vaporization of the
hunmect ant or a kneader capable of serving as the close type kneader is

pr ef er abl §1SR8EB2NEAJSHCRNBEdBPTRghIPpEaTGFPHiatedi guipgCcradrneabppadof the
stirring tank, and a nonoxial or nultiaxial stirring blade is nore

pr ef er abl gomBednd ApnHogyhnareidanserlépnireacsdirbapagd bpageund wWodl
specifically limted, those having two or nore stirring blades are

pr ef er abl gowskd desasibedobhadrt2id.NOV 2006 27 hi gh kneadi ng action. By
using a kneader with such a configuration, after preparing a colored
kneaded naxtKneafiohgwatep- based pignent dispersion through the kneadi ng
step, a water-based pignent dispersion can be prepared by directly diluting

the kneaded m xhUtBel RnkBEiAgNBrotEEEl B tRBKpYELBAYt 1 ReEAFibaken out, and
by subjecting to an initial dispersion step while stirring, then to a final

di spersi of; gt GPe EéﬁthﬁianatBEgﬁ@ﬁﬁgeEpFHEhﬁﬁﬁmédHﬁBEEQQEEEﬁxer’

pressuri zi ng kneader, Banbdry m xer and anetary m xer, “an a planetary

mxer is §&£££89H85h¥~85§kgr?ghgoulﬂe 8'?E?Eéh&—bgkéﬁrr%@%ﬁrﬁa%ﬁngrgb%”Etary

type kneadi ng apparatus an géheral termfor a knéadi ng apparatus
havi ng a Btirring bl ade f%r pl%netary myenent &herein%fter referred to as
Y mass>or more o a sLtyrene base monomer unit, a monomer

a

unit containing an unsaturated aliphatic carboxylic acid
having a radical polymerizable double bond, an acid value of
50 to 300 and a weight-average molecular weight of 7500 to
40000, an alkali metal hydroxide and a humectant is kneaded.
In the kneading step, dispersibility is enhanced by
neutralizing carboxyl groups in the styrene-based resin and
also the resin is swollen by the humectant thereby to soften
the surface to form a mass made of a mixture together with
the quinacridone-based pigment. Since the mixture is sclid
at normal temperature but is remarkably viscous at the
kneading temperature of 50 to 90°C, a large shear force can
be applied to the mixture during kneading and the
guinacridone-based pigment is crushed into fine particles,
while the surface of the fine particles are coated with the
styrene~based resin. The phthalimidomethylated quinacridone-
based compound is effectively adsorbed onto the surface of

the quinacridone-based compound crushed by kneading under a



pl anetary mxer). In the nethod of the present invention, since a colored
kneaded m xture having high solid content, which contains a pignment and a
resin, is kneaded, the viscosity varies within a w de range acddy N{i\hags o

t he kneaded state of the kneaded m xture. Particularly, the planetary m xer
can cope with the viscosity ranging fromlow viscosity to high viscosity,
and the operations in the stage expangidng fromthe initiation of the
kneadi ng process to the subsequent dilution which is the transferring step
to the dispersing process carried out in the sane apparatus. Furthernore,
the hunedtt FhRe€AIARXSFth 2 0 NOV 2006 28 ease and vacuumdistillation
can be carried out, and also viscosity and shear force can be adjusted with
ease during krgadirey. kneadiaserstirn, aboweknéading posmpératuoe giMtluatdy
orient an anionic hydrophilic group in the resin, wherein the surface of

t he pi gnmérg appmooatisgkely tddj dored odiceocdpsygl €0 the témpeiraectéon of a

peri pheral aqueous nediumwhile maintaining the encapsul ated state by

cont i nuousHaratitatt i g ckneddele ng &y teveABASEACTUs N 86 dbetknensibng step,
and thus realizing the coated state which is excellent in wettability to

the aqueoused®idiNal i $ 510! Shed P FHEcEEL hath£fidde P rdgidention, in
order to efficiently performkneading wth the quinacri done-base pi gnent

under hi ghy ¥i 56OShtY idige n@érﬁ'ﬁé‘}:ﬂﬁ'ﬂetv?ﬁ%ﬁ?g“éi@fsf§é§t€h9f £608owin

styrene-based resin, the solid content o neaded m xture conta?ning
the styre gfiﬁﬁgééﬁjn’ t he quina?ridone-based pi gnent, the
pht hal i m'donet’hylated qui nacri done-based conpound and t he
quinacridonesuL{énﬂ(ﬁo < Mt € Tq

where Mt is a kneading temperature and Tg is a glass

transition point of a styrene-based resin.

By kneading at the kneading temperature which satisfies
the above relationship, kneading viscosity does not decrease
by melting of the resin during kneading and the shear force
does not decrease, resulting in sufficient kneading. Less
liquid component is vaporized and the solid content of the
colored kneaded mixture increases with difficulty after the
completion of kneading. Furthermore, by kneading at the
kneading temperature (Mt), which is at least 40°C lower than
the glass transition point (Tg), the resin and the pigment
are integrated at an initial stage of the kneading and the
subsequent kneading step proceeds remarkably efficiently. As
used herein, the kneading temperature refers to a temperature
of the inner surface of the vessel through which a mixture is
kneaded with the blade in the kneading step. The temperature

of the kneaded mixture itself reaches the temperature higher



aci d- based conpound during kneading is preferably within a range from50 to
80% by mass, and nore preferably from60 to 80% by nmass. Wen the solid

"~ content is less than 50% by mass, since the viscosity of the ni &NQOV 006
decreases, sufficient kneading may not be conducted and the pignment may not
be <crushed sufficiently. By maintaining the solid content wthin a range
from50 to 80% by mass, reasonably hig 52 0 Nov 2006 29 viscosity of the
col ored kneaded m xture is naintained during kneading and a shear force
applied to the colored kneaded m xture by the kneader is increased, and

t hus gri ndchaw e thenpergoend of tine tober esh kfeacledlf nilxé wwes st lepat i ng of
the pignent with the resin are allowed to process sinultaneously. Wen the

solid codmlyirsg neti€at hedr 8% hyr RS s They ehdddddeni tesian dcasiufdd ciently
softened by heating, kneading may be <carried out with difficulty and the

col ored kieased: He XEshSl e fBdn NOF g £85hd Yeshepehsesd 1arddecgaterusofredi um
in the dispersing step. In the kneadi ng step, kneadi ng may be conduct ed

af ter a@rgﬂ%ﬁﬂ &k dm Lig, %r?(réﬁh@dgﬂlcﬁ'ﬁ%ﬂi%?s& | n%@ﬁ&%lﬁ%&ﬁ#éa dhe case

of preparin col ored kneade ture for et I ng

: . ih ' J

D of or ablly T o adTe, L5 B0  iigalnld SRl s el Ry FVRRES RS 165 0 a0
t b based . 10 ts b f the, total t of. th

G nacr | AL HAR Ao heHt, (R er BRI RERTHE dHERRYT b8t ol ndfiq iR Based

conpound and t he, qui nacri donesul foni ¢ aci d:- based conpound in the col ored

kneaded nf5& UFeSimett the"Nhnbubte FIIMRNSt P enReBee PP estR®is I ess than 10

parts by mass, dispersion stability of the water-based pignent
auxiliary dispersant adsorbed onto the pigment are less

likely to be eliminated and they prevent aggregation of the
quinacridone-based pigment dispersed in the aqueous medium,
thereby improving dispersion stability.

In the method of producing the water-based pigment
dispersion of the present invention, it is preferred to use
in combination with the quinacridonesulfonic acid-based
compound as the auxiliary dispersant in view of improvement
in dispersion stability, and the quinacridonesulfonic acid-
based compound can be used with the phthalimidomethylated
quinacridone-based compound in the kneading step.

In the kneading process of the method of producing the
water-based pigment dispersion of the present invention,
since the styrene-based resin is softened in the swollen
state in the presence of an alkali metal hydroxide and a
humectant, the addition of a solvent for dissolving the resin
and the process for distilling off the solvent after kneading

are not required, and thus high production efficiency is



di spersion for ink-jet ink may be reduced and, when the ink conposition for
ink-jet recording is prepared, abrasion resistance of printed matter nay be
reduced. On the other 2 0 N OV 2006 30 hand, when the anount is7QWog jiggan
50 parts by nmass, viscosity of the ink conmposition for ink-jet recording
may increase excessively. The alkali netal hydroxide used in the kneadi ng
step is added as an aqueous sol ution @B an organi c solvent solution of the
al kali metal hydroxide. In this case, the content of the aqueous sol ution
or organi c solvent solution of the alkali nmetal hydroxide is preferably
fron120%ﬁﬁ§4ﬂﬂ%%w'nass. As the organic sol vent which dissolves the alkali
metal hydroxide, alcohol solvents such as nethanol, ethanol and

i sopropanol ar &hsr &edhast s meeserulignient ian aqasle sof ution of the

al kali metal hydroxide is preferably used in the nethod of the present

i nvent i orperformironraf Hifc idret akkeddimptatl thyartoemmplerad tsude Slawed . thani nes t he
anount required to neutralize all carboxyl groups of the styrene-based
resin. Theheanplads dfrdres thimrect @anberatdte kheagib ngesiep is spieidredt y
within a range from40 to 80 parts by nmass based on 100 parts by mass of

t he tot alpaspustit idn tde Huidesr+sosed Pogechi B rsihe containing a
pht hal i m donet hyl at ed qui nacri done-based conpound and the

qui nacr i denesbl i agi gh bRg e dvic LB OUN e on MBI ddh e @raingn O ad e, Hrect ant

is nore than 80 parts by maSs, the solid content decreases and thus it may
oo POERIULE Ry Suits selaShont feeteadn et e pand, vher
suited for preparation of the water-based ink for ink-jet
recording used for thermal jet type ink-jet recording. By
using this method, a resin having high glass transition point
suited for a thermal jet type ink composition for ink-jet
recording can be kneaded at low temperature and dispersed in
an aqueous medium, and thus a water-based pigment dispersion
having excellent thermostability can be prepared with ease.
In the kneading process of the present invention, in
order to maintain the solid content during kneading within a
fixed value and to constantly apply a stable shear force to
the colored kneaded mixture, a close type kneader capable of
suppressing vaporization of the humectant or a kneader
capable of serving as the close type kneader is preferably
used, and a kneader equipped with a stirring tank, a lid of
the stirring tank, and a monoxial or multiaxial stirring
blade is more preferably used. Although the number of the
stirring blade is not specifically limited, those having two

or more stirring blades are preferably used so as to obtain



31 difficult to fuse solids to forma m xture suited for kneading, and thus
.1t may becone inpossible to apply sufficient shear force. Consequently, it
may beconme difficult to sufficiently grind the quinacridone-baggqpyRomnent
and adsorb the styrene-based resin onto the surface and thus a uniform

col ored kneaded m xture for ink-jet ink may not be obtained. The content of
t he hunmectant varies depending on the gwesin to be used, but is preferably
from10 to 50% by mass, and nore preferably from20 to 40% by nass, based
on the mxture. The anpbunt of the humectant varies depending on the

hunect anthighpkneasdingbactieni/2 to 5 tines, preferably 2 to 4.5 times, the
anount of the resin. \Wen the anmount of the hunectant is |ess than 1/2
times the anounByofisimhe aekne@adéhewitkssuckhannctnbegenéteoed dfteonverti ng
into the swollen state suited for kneading and thus dispersion stability of

the pignpaépanyndeareducedd khethedonbetuhandorwhgtethpaasauplgnkfit nore
than 5 tinmes, since the viscosity of the m xture during kneadi ng may be

reduced aaﬂs%eiéigheaﬁrgagﬁdkﬁg ﬁﬁ@&@ingbgtéﬁDdHC&EQerdb§BSB$??bhbhﬁ of the
pi gnent may be reduced and thus deterioration of inage quality such as

ef ection ol BhLHE SoPYaRCaUr pubEn-Lhesyaier sRsedql nlte LA LAK: kfibagkacor di ng

i's prepared. D spersi ng e colore re for water-based
e uPh e 2000825 dyaeE L RL-a0E a0t BLsE RpmEtBLepLERier L
the dispeLshng, SLeRsebPlRgCRL0LEY; KPERYRd L XLLLS Ok bB unite

stirring, then to a final dispersion step.

Examples of the kneader include a Henschel mixer,
pressurizing kneader, Banbury mixer and planetary mixer, and
a planetary mixer is particularly preferable. The planetary
mixer refers to a planetary type kneading apparatus and is a
general term for a kneading apparatus having a stirring blade
for planetary movement (hereinafter referred to as a
planetary mixer).

In the method of the present invention, since a colored
kneaded mixture having high solid content, which contains a
pigment and a resin, is kneaded, the viscosity varies within
a wide range according to the kneaded state of the kneaded
mixture. Particularly, the planetary mixer can cope with the
viscosity ranging from low viscosity to high viscosity, and
the operations in the stage expanding from the initiation of
the kneading process to the subsequent dilution which is the

transferring step to the dispersing process carried out in

the same apparatus. Furthermore, the humectant is added with



jet ink is diluted wth an agqueous nmedi um and then subjected to a

di spersion treatnent to obtain a water-based pignent dispersion for ink-jet
ink. By subjecting to the dispersion treatnent, coarse dispergefly mpmm%cles
in the water-based pignment dispersion for ink- Jet ink are further groun

and the particle size of dispersed particles are dimnished, and thus

i nk-jet characteristics such as ejecti@g stability and print density of the
ink composition for ink-jet recording are inproved. In the method of the
present invention, since the quinacridone-based pignment in the colored
kneaded neé&S@ranfloFacipk- pestihkathorheadi bpersrngedt epthasndl adady been
crushed in the kneading step and coated with the resin as the dispersant
and, furthesoosetyvaardl shegrdigpeesaansbsugtijasteghwhahi aadendthyhagt ed

gui nacri done- based conpound and qui nacri donesul foni c aci d-based conpound
are adsorhbkedadbhg. the surface of the pignent, dispersibility to water is

i nproved. Therefore, the quinacridone-based pignent is easily dispersed in

the aqueous nedhgnyukthRiBed 5POTE, tit®isapdsPivductbografifibtl @neyibht
i mproved. - In the nethod of prodUC|ng t he wat er - based pi gnent di spersion

of the pr§§thlbHY@“ByQBopBE§19Ubgéﬁgvﬂﬁn€ﬁ§'EQQEH pRkdebasedecompound may

be used in conbination Zoos 33 auxiliary dlspersant SO0 as
compound. SayTReCadbeans; BephehY; 180tehEadvhIBR BaRR e e B8 T oni ¢
i sper sedth PRECARIEBuE SnBaP B PBERT HaR h LR PREL (ol B A8 EELLSLH‘¥1xture
whi ch has, been sublectpd Lo the, kneading. st 0. (and.LNsn pr s2duQugy the

kneaded mixture manufactured at the kneading step, and thus

realizing the coated state which is excellent in wettability

to the agqueous medium and is stable.

In the method of the present invention, in order to

efficiently perform kneading with the quinacridone-based

pigment under high viscosity while maintaining the swollen

state of the styrene-based resin, the solid content of the

kneaded mixture containing the styrene-based resin, the

quinacridone~based pigment, the phthalimidomethylated

guinacridone-based compound and the guinacridonesulfonic

acid-based compound during kneading is preferably within a

range from 50 to B80% by mass, and more preferably from 60 to

80% by mass. When the solid content is less than 50% by mass,

since the viscosity of the mixture decreases, sufficient

kneading may not be conducted and the pigment may not be

crushed sufficiently. By maintaining the solid content

within a range from 50 to 80% by mass, reasonably high



gui nacri done-based pi gnment and adsorbed onto the surface. \Wen the

qui nacri donesul foni ¢ aci d-based conpound is wused in the dispersing step,
preferably, only the colored kneaded m xture is dispersed in the aqueous
medi um and then the qui nacridonesul fonic aci d-based conpound ii’MH&@% and
the subsequent dispersing step is perforned. Wien using the

pht hal i m donet hyl at ed qui nacri done-bas@9 conpound in conbination wth the
gui nacri donesul foni ¢ aci d- based conmpound, preferably, a col ored kneaded

m xt ure is,cﬁéepared usi ng both auxiliaries fromthe kneading step and then
the kneadBP RSty °F stRf spetered i Meadeddlissust frett Rt 1R bR bBRA| FuUKEing

wat er - based pignent dispersion for ink-jet ink because dispersion stability
is nore e andtheshrasecheréavapil it tackhanpehered kmeaded

pht hal i m donet hyl at ed qui nacri done- based conpound and the

qui nacr i doresutd dry ctheei kindaderd tonpotrrbied? Padtshby guisdibasedl tine 100
parts by mass of the quinacridone-based pignent. Wen using the

pht hal i m mliomme¢ ity | Bt etth & uc tiber ¢ d okree ddsd dn 2% Hu NOVa 2@ Oboa B#ng ospoting i n

conbi nation with the qui nacridonesul fonic acid- based conpound, the total

anount i spigedet abl th 108 Aed On 20re PRI IowdY 1BSSroddsls MOIRuPEghesably.from 4
to 15 parts by mass. Wen the anobunt is within the above range, the

resul ti ngyhaRtehe PASELH PESESL L 0 SPRESE O ART 80 DK ShaddK &Pghi DK the
conposition for ink-jet recording are excellent in storage stability. The

Coniert, adhe A dope: boocd L Ay g ks dons o o

di spersion for 1nk-jet s” prefer from and nore
pr ef er abl uc L0 %510, 209 DY £ PRSS: ¢ N6 B 001 6PLa OfndDea mixture
may not be easily dispersed in the agueous medium in the
dispersing step.
In the kneading step, kneading may be conducted after
appropriately adding waﬁer, in addition to the humectant.
In the case of preparing a colored kneaded mixture for
ink-jet ink in the kneading process of the present invention,
the amount of the styrene-based resin is preferably from 10
to 50 parts by mass, and more preferably from 10 to 40 parts
by mass, based on 100 parts by mass of the total amount of
the quinacridone~based pigment, the phthalimidomethylated
quinacridone-based compound and the quinacridonesulfonic
acid-based compound in the colored kneaded mixture. When the
amount of the styrene-based resin is less than 10 parts by
mass, dispersion stability of the water-based pigment
dispersion for ink-jet ink may be reduced and, when the ink

composition for ink-jet recording is prepared, abrasion

resistance of printed matter may be reduced. On the other



| ess than 5% by mass, the ink conmposition for ink-jet recording prepared

- fromthe water-based pignent dispersion for ink-jet ink may not be
sufficiently colored and sufficient inmage density may not be @tkivnitt On
the other hand, when the content is nore than 25% by mass, di spersion
stability of the pignment nmay be reduced in the water-based pignent

di spersion for ink-jet ink. In the pres$ént invention, the aqueous medi um
contains water or water and a hunmectant as a main conponent. The humectant

used herej y .be t sanme _as that use dur' kneading in the first step.
The di spé? use?lﬂ‘? HE A Epet 3iTy St %/61& LS %%vgg ~oh 'e and exanpl es

of the dlgﬁgrser u5|£gtnedj i ncl ude, aint shaker, ball ml], Nano ml|l,
attritor SR HiQ FpRIBS L BEOR A RE M) RankE SR TR, MEY nomi | 1,
Di spermat, SC mill, spike mll and agitator mll. Exanples of the disperser

usi ng no IRRERBST rRFGRRS LiTe hasoni ¢ honogeni zer, hi gh-pressure honbgeni zer,
nanom zer, altim zer, dissolver, disper and hlgh-speed i npel | er di sperser,
and t hese di spél?ls%ra;llfm'gd best aiks dty Gt et rused clonttibreat krora d Amm gt ¢ thelse

di spersers, dispersers using nedia are preferable because of high

di sper si cadadexpads | at yaquddes i petsh ory diecocganebntsal veanmt sedubeomd] ust ed
with the aqueous nedium if necessary. According to the kind of the

di sperserof octhe abieslli mef £ enpdbdeLdé Ng Ir0 tHiSPRIaFgN tHd RAIntdsPeISI on)
using the disperser, the viscosity is previously adjusted to viscosity

suited fofnhd reqid®mnd sisimgidhecdi SPEASEE Hy1 PPt ofdl hyyi &gldbpadchan aqueous
mediumto the col ored kneaded m xture, which has been subjected to the

kneadi ng siep i fRbd onesh byo ki Xt NOs 39k ferably from 20% to 50% by mass.

As the organic solvent which disscolves the alkali metal
hydroxide, alcohol solvents such as methanol, ethanol and
isopropanol are preferably used. Particularly, an agueous
solution of the alkali metal hydroxide is preferably used in
the method of the present invention.

The amount of the alkali metal hydroxide is 0.8 to 1.2
times the amount required to neutralize all carboxyl groups
of the styrene-based resin.

The amount of the humectant in the kneading step is
preferably within a range from 40 to 80 parts by mass based
on 100 parts by mass of the total amount of the quinacridone-
based pigment, the phthalimidomethylated quinacridone-based
compound and the guinacridonesulfonic acid-based compound.
When the amount of the humectant is more than 80'parts by
mass, the solid content decreases and thus it may become
impossible to apply sufficient shear force. On the other

hand, when the amount is less than 40% by mass, it becomes



further dilution (hereinafter, a kneaded m xture of which viscosity was
adjusted may be referred to as a kneaded m xture havi ng adj usted
viscosity). Wen using a kneading apparatus equipped with a stizgh ﬂ @@nk
and a stirring blade in the kneading step, the viscosity can be p g din
the stirring tank before taking out the col ored kneaded m xture. Wen using
a sand mll, the kneaded m xture is prgferably transferred to the sand mll
and then dispersed after adjusting the viscosity to several tens to several
hundreds of nPasec by controlling the solid content to 10 to 2 0O NOV 2006

36 40 % byifdbsulTheo afjueeusohids uhe uBern i & mheterasesvitedl fiekng t he

col ored kneaded m xture may contain a hunectant because it is necessary to
prevent dkyéading, tamdwaltes - basesy pperente inpspeilkientdboappbk-jet ink and to
adj ust the viscosity when a dispersion treatnent is carried out. The total

content ofuffbeibwtesheat fisece i n ddiseeasa tdly diititnag Hawomeol ored kneaded
m xture and that contained in the colored kneaded m xture for ink-jet ink

is preferabfyidule 6% by BssSnt BRdyr IR oL 10k e481 ARL Y1 §6R8LBa50440% by mass,
based on the water- based pignent dispersion for ink-jet ink. Wen the

Cover od. ORI o I Rend Then Ehe gt ente o ror e Phan "BbhBeefass,
o pr eparenngas) 5w febE £oR0Rd AP it REE" B 205 THETERRCC ane
contained in th aqueous dium which is used to dilute the col ored kneaded
m xture Hﬁ@ybgofh%esugga%?e tfferent. (7) Preparation of ink conposition for
ink-jet recordigge content of the humectant varies depending on the
resin to be used, but is preferably from 10 to 50% by mass,
and more preferably from 20 to 40% by mass, based on the
mixture. The amount of the humectant varies depending on the
humectant to be used, but is 1/2 to 5 times, preferably 2 to
4.5 times, the amount of the resin. When the amount of the
humectant is less than 1/2 times the amount of the resin, the
resin cannot be softened by converting into the swollen state
suited for kneading and thus dispersion stability of the
pigment may be reduced. On the other hand, when the amount
is more than 5 times, since the viscosity of the mixture
during kneading may be reduced and sufficient kneading cannot
be conducted, dispersibility of the pigment may be reduced
and thus deterioration of image quality such as ejection
failure may occur when the water-based ink for ink-jet
recording is prepared.

b. Dispersing step

The colored kneaded mixture for water-based pigment



The ink conposition for ink-jet recording of the present invention can be
prepared by further diluting the water-based pignent dispersioQ[ﬁﬂHsmn
obtained with an aqueous nmedium The content of the quinacridone- aseé
pigment is preferably from2 to 10% by mass based on the ink conposition
for ink-jet recording prepared fromthe water-based pignent 2 0 NOV 2006 37
di spersion for ink-jet ink of the presé&2 invention because it is necessary
to obtain sufficient imge density and to secure dispersion stability of

di spersed particles in the ink, Wen the agqueous nediumused to dilute the
wat er - bas® p%?@h%%t°?ﬁ§b%?§i%%t%Feg%?aﬁW@pﬁ%ﬁ%%Pn%gtﬁ%ehﬁ%%%?%ﬂg,SFﬁ%
hunmect ant , contri butes to prevention of drfing, adj ustnent of the viscosity
and adj ustfrehtkepaded BorteRt YhRlehels nkoltdnpbsnermal f bempakaterer ecor di ng.
The aqueous nedi um includes, for exanple, the same aqueous nedi um as that
used to Hsphe s@isperabidreteRnekbitbd sokored koeaded mbxbwreated ipkgment

di spersion. The content of the hunectant used for the purpose inhibiting

- drying isjpteirkabs yditoved wbtHh08h byquemss bediumoand heheéenmksubnethedcase of
preparing an ink conposition for ink-jet recording, penetrants can be added

for the ptsposeipers phoviagtpentreedi dbtyih oather spdbased opbgnegeor ded and
adj usting dot size on a recording nedium Exanples of the penetrant include

lover al cohopsrsieh a8 ehbapot AR, | SHPTANed GRPAIG @i i i i

adducts of alkyl alcohol, such as ethylene glycol” hexyl ether and
di et hyl engr g ¥6Oht PULYhr 88 NEL sp8PLe BT ORYE £8Ee 9X| HEr RIAYSE 1 Oh 5 584 KY

al cohol, such as propylene glycol propyl ether. The content of the

pehetrantpi&m@ﬂ€f@f@g&ysiégnfgro}nkgjégqggf are further ground and the

particle size of dispersed particles are diminished, and thus
ink-jet characteristics such as ejection stability and print
density of the ink composition for ink-jet recording are
improved. In the method of the present invention, since the
quinacridone-based pigment in the colored kneaded mixture for
ink-jet ink in the dispersing step has already been crushed
in the kneading step and coated with the resin as the
dispersant and, furthermore, auxiliary dispersants such as
phthalimidomethylated guinacridone-based compound and
quinacridonesulfonic acid-based compound are adsorbed onto
the surface of the pigment, dispersibility to water is
improved. Therefore, the quinacridone-based pigment is
easily dispersed in the agueous medium within a short time
and production efficiency is improved.

In the method of producing the water-based pigment
dispersion of the present invention, the quinacridonesulfonic

acid-based compound may be used in combination, as the



mass based on the ink. In the case of preparing an ink conposition for
ink-jet 2 0 NOYV 2006 38 recording, surfactants can be added so as to
adjust ink properties such as surface tension. Exanples of thé0 My Iéct ant
include, but are not Iimted to, various anionic surfactants, nonionic
surfactants, cationic surfactants and anphoteric surfactants. Anong these
surfactants, anionic surfactants and mgnionic surfactants are preferable.
Exanpl es of the anionic surfactant include alkyl benzenesulfonic acid salt,
al kyl phenyl sul fonic acid salt, alkylnaphthal enesul fonic acid salt, higher
fatty aciauxzhliarysiispersasterssais of Imghevefaisyensidnestabpilsuyfonic
acid salt of higher fatty acid ester, sulfate ester salt and sulfonic acid
salt of hmherhal qohedcetdeanesihl et c ad&iyd-bssed osoepomhd asy dbsaddded

pol yoxyet hyl ene al kyl ether carboxylic acid salt, polyoxyethylene al kyl

ether sulimrtife @Césesaiig st&kyl phesPRUd eaGiatsialdnend fnlivoxstdy| ene
al kyl ether phosphoric acid salt. Specific exanples thereof include

dodecy| bepzea@sebhOmnhed afs dag@éd  in @p@r@pyﬂ»@a@ma%@@?suii opsc acid salt,
nonobut yl phenyl phenol nonosul fonic acid salt, nonobuty blphenylsulfonlc acid

salt and ygif ﬁ{uidgh&ig%é@?@@&"%Syﬂléoé‘{;%ﬁﬁée?rﬂégi&m, CragpLge: ol LReconi oni ¢

surfactant 1nc yoxyet hyl ene a er, pol yoxyet hyl ene Kyl

e oSSR R oV YA WL Otk BB eBspfen 8t tenct O ester,
kneading step, and then spread over the surface of the
quinacridone~based pigment and adsorbed onto the surface.

When the quinacridonesulfonic acid-based compound is
used in the dispersing step, preferably, cnly the colored
kneaded mixture is dispersed in the aqueous medium and then
the quinacridonesulfonic acid-based compound is added and the
subsequent dispersing step is performed.

When using the phthalimidomethylated quinacridone-based
compound in combination with the guinacridonesulfonic acid-
based compound, preferably, a colored kneaded mixture is
prepared using both auxiliaries from the kneading step and
then the kneaded mixture is dispersed in the aqueous medium
to obtain a water-based pigment dispersion for ink-jet ink
because dispersion stability is more improved.

In the present invention, each amount of the
phthalimidomethylated quinacridone-based compound and the
quinacridonesulfonic acid-based compound 1s 2 parts by mass

based on 100 parts by mass of the quinacridone-based pigment.

When using the phthalimidomethylated quinacridone-based



pol yoxyet hyl ene sorbitol fatty acid ester, glycerin fatty acid ester,

pol yoxyet hyl ene glycerin fatty acid ester, polyglycerin fatty acid ester,

- sucrose fatty acid ester, polyoxyethylene al kyl am ne, polyoxyetﬂél p 8dgatty
acid amde, fatty acid al kyl oam de, al kyl al kanol am de, acetyle Ng & I,
oxyet hyl ene adduct of acetylene glycol and pol yet hyl ene

gl ycol - pol ypropyl ene glycol block copolgynrer. Anmong these surfactants,

pol yoxyet hyl ene nonyl phenyl ether, polyoxyethyl ene octyl phenyl ether,

pol yoxyet hyl ene dodecyl henyl ether, polyoxyethyl ene al kyl ether,

pol yoxyetmmlendfibmtﬁyormf@la@t@rerwi@brmft amuingcylidenesetferic acid-

pol yoxyet hyl ene sorbitan fatty acid ester, fatty acid al kyl ol am de,

acet yl enebasggg codmpaxyadt hyhe nteo mald Lemtowdt atetyteferappygoframdd pol 3@t hyl ene
gl ycol - pol ypropyl ene gl ycol bl ock copolynmer are preferable. As the other

sur f act anparforbexaays £, andafier asir dfe tigelly Si b COHNEo bBS efla s feetanss. such
as pol ysi |l oxaneoxyet hyl ene adduct; fluorine surfactants such as

per f | uor oghky! €& bayhn€ iaGhPisah tehdeshdror oahky] sthdopbsupeiggsalt and
oxyet hyl ene perfluoroal kyl ether; and biosurfactants such as spiculisporic

act d. T hagiol s 81k 50 €L B B T So SR ARLEN 3 Caabenised al one or

i n conbi nation. Takling “account ‘of dissolution sta ity of the surfactant,

dded, t heoRant srroT <D G LB ORISR st et B 2REE M om o, 00

to 1% by DRSS re preferably from 0.001 to 0.5% by mass, and nost
preferabl@ ??%ﬁ% 01 to 0.2% by mass, based on the entire mass of the ink

conposition for__ ink-jet recordi ng. Wen e content of the surfactant is
P The content o éke££uinacr££5ne—baseé p{gment ih E%e

water-based pigment dispersion for ink-jet ink 1s preferably
from 5 to 25% by mass, and more preferably from 5 to 20% by
mass. When the content of the guinacridone-based pigment is
less than 5% by mass, the ink composition for ink-jet
recording prepared from the water-based pigment dispersion
for ink-jet ink may not be sufficiently colored and
sufficient image density may not be obtained. On the other
hand, when the content is more than 25% by mass, dispersion

[ stability of the pigment may be reduced in the water-based
pigment dispersion for ink-jet ink.

In the present invention, the agueous medium contains
water or water and a humectant as a main component. The
humectant used herein may be the same as that used during
kneading in the first step.

The disperser used in the dispersing step may be a
known one, and examples of the disperser using media include

paint shaker, ball mill, Nano mill, attritor, basket mill,



| ess than 0.001% by mass, the effect of adding the surfactant may not be
~exerted. On the other hand, when the content is nore than 1% by nass, there
may cause problenms such as bleeding. In the case of preparing an ink
conposition for ink-jet recording using the water-based pignenQ[HN@bgm%ion
for ink- jet ink of the present invention, antiseptics, viscosity

adj ustors, pH adjustors, chelating agenjgs, plasticizers, antioxidants and
ultravi ol et absorbers can be added, if necessary. In the case of preparing
an ink conposition for ink-jet recording, since coarse particles can cause
cl oggi ng ®¥nd mhbkz| sanddgyender orinoni b, obhepeimage fuahity, shiekeoarse
particles may be renoved by centrifugal separation or filtration treatnent
after preapall nnd hegitktodheilhk @xgpgslidd @af ftdre idilegeatsaramidigiqiccan be
preferably used as an ink for ink-jet recording. Exanples of the ink-jet
syst em t anedi £ i i dBud@kuTOAROSH1 ¢ OomSgepPLe e higighpedesshpé are not limted
to, known systens, for exanple, continuous systens such as charge contro

type SySt}%ﬁ@%&miﬁé’f,aYnéﬂ@ﬁi%(ﬂ e t 8¢z 8F OPa P8 dEpBRAd §yPS-BYyshgNMs such as
2 0 NOYV 200 41 piezo type system thermal type systemand electrostatic
p

attracti on; t IS d t 9; L.nk-j et
recordingﬁ%éﬂ£§?§?ﬁt§$&e iek@%ﬁ%ﬁéﬁééfbr%@%ﬁ?ﬂ%%%eﬁ%?%%£€ﬁ%?H%%%P%%J

described_jn.d i Y. . es. t exanpl es arts and
per cent ag"éésgd a%ie&%%‘/ ngséxﬁ%?@éég%ﬁggr Wi sp’enlds}1 EC ﬁ}efge(ed @lﬁeosﬁrn;;eruss’ed in the

o]
exanpl es and conparatiyve exanples are as follows. .
P 3ispers rs using media are pregerabiemgecause of high

dispersion capability. After dispersion, the concentration
may be adjusted with the aqueous medium, if necessary.
According to the kind of the disperser to be used,
before subjecting to dispersion (final dispersion) using the
disperser, the viscosity 1s previously adjusted to viscosity
suited for treatment using the disperser by optionally adding
an agueous medium to the ccolored kneaded mixture, which has
been subjected to the kneading step, followed by mixing and
further dilution (hereinafter, a kneaded mixture of which
viscosity was adjusted may be referred to as a kneaded
mixture having adjusted viscosity). When using a kneading
apparatus equipped with a stirring tank and a stirring blade
in the kneading step, the viscosity can be adjusted in the
stirring tank before taking out the colored kneaded mixture.
When using a sand mill, the kneaded mixture is
preferably transferred to the sand mill and then dispersed
after adjusting the viscosity to several tens to several

hundreds of mPa-sec by controlling the solid content to 10 to



Resin A: resin including nononers in a ratio of styrene/acrylic

acid/ nmethacrylic acid = 77/10/13 (mass rati o) having a weight-average

nol ecul ar wei ght of 7700, an acid value of 151 ngKOH g and a ggﬁig 2006
transition point of 107C Resin B: resin including nononers in Y'W of
styrene/acrylic acid/methacrylic acid = 77/10/13 (mass ratio) having a

wei ght - aver age nol ecul ar wei ght of 110@g, an acid value of 152 ngKOH g and
a glass transition point of 107C Resin C resin including nononers in a
ratio of styrene/acrylic acid/ nmethacrylic acid = 77/10/13 (nmass rati o)

havi ng a 4feighty avasssage nol ecul ar wei ght of 20000, an acid value of 151
ngKOH/ g and a glass transition point of 107C Resin D:. resin including
mononers in a rktd mgfeowsd wiehammBidet rifl ithacase J7/RBl(tdass tad i 0) havi ng
a weight-average nol ecul ar wei ght of 10700, an acid value of 146 ngKOH g

and a gl assldransitdedahitt @fe HHE ot NY 2008nedRame e dusd est Nis
i ncl udi ng nnnoners inaratio of styrene/acrylic acid/ nmethacrylic acid

77/ 101 13 {d@sssd haydig EyRAght s aves age. JPLRLI @rp et of 5000, an
acid value of 150 rrglFO—Vg and a glass transition polnt of 107C Resin F:

t
45080 ﬁ#%%ﬂ% lms fﬂl'i) fan Bt & y%fﬂ%éf%%%'ﬁ T fm*‘?‘&‘. ?K1:):C
an,acid val u 0 r.ansi |on 0|n
Resin G res ersl'lnocrf %agtrpr% %gg?s ﬁr:aec?a%ng r% tl%/ of’
th I / d/ I 50127/ 0/13 t
naving & GBS RESRE G TR bl SrY %és.»%ﬁc‘etdocela e P TRR ue of 149

ngKCng and a glass transition point of 109C
kneaded mixture and that contained in the colored kneaded

mixture for ink-jet ink is preferably 3 to 50% by mass, and
more preferably from 5 to 40% by mass, based on the water-
based pigment dispersion for ink-jet ink. When the content
is less than 3% by mass, the effect of inhibiting drying may
be lowered. On the other hand, when the content is more than
50% by mass, dispersion stability of the dispersion may be
lowered. The humectant used to prepare the colored kneaded
mixture for ink-jet ink and the humectant contained in the
agqueocus medium which is used to dilute the colored kneaded
mixture may be the same or different.
(7} Preparation of ink composition for ink-jet recording

The ink composition for ink-jet recording of the
present invention can be prepared by further diluting the
water-based pigment dispersion thus obtained with an aqueous
medium. The content of the quinacridone~based pigment is
preferably from 2 to 10% by mass based on the ink compositiocon

for ink-jet recording prepared from the water-based pigment



To confirmthe effect exerted when phthalim donethyl ated

3, 10-di chl oroqui nacri done is used as a phthalim donet hyl at ed

gui nacri done- based conpound, water- based pi gnent dispersions ?P@ v gt he
foll ow ng exanpl es and conparative exanples were prepared. (Exanple 1) A
m xture with the follow ng conposition was charged in a planetary m xer
(manuf actured by |Inoue Sei sakusho under3t he trade nanme of "PLM V-50V")
having a volune of 50 L and, after heating a jacket, the m xture was
kneaded at ,a | ow speed (rotation speed: 21 rpm revolution speed: 14 rpm

.

until thed:eRApEIGRUFRT of NEOREENLRKr @ACHRE BOESCREt EPVRREAGNNYSEBURFgh 2 0
NOV 2006 43 speed (rotation speed: 35 rpm revolution speed: 24 rpm,
kneadi ng WasigonerpaddryResi pbra¥sosyfftniaatr ideaebdsrdlipy gardt to

(rmanuf actured by DAI NI PPON | NK AND CHEM CALS, | NCORPORATED under the trade
nane of "FASTOSENL sSEPERCNMAGEATALRTS" 9f4688pgrsetit hattitclleaeihytheeink.

3, 10-di chl oroqui nacri done (average nunber of phthalim denethyl group per

nol ecul e: 1.4) ®BB&ngthd efhydesemgliyanl udd@otg dAUUEOUSh34¥a by r AbsSed
pot assi um hydr oxi de solution 333 g I|on-exchanged water 200 g On changi ng

to high spegflent auspentiy¥al YeePbrappPlanehasynsl XBE HWAScetAntAf£BE kneading
was continued, a nmaxinmmcurrent value of the planetary m xer was 15 A
After kngaglbRgaWRScE6RALIBYEdsf 05 BPEVBRYEoR! Bl PengBXLAY IS EHERENL £

the viscosity and adjustment of the content in the ink

composition for ink-jet recording. The aquecus medium

includes, for example, the same agueous medium as that used

to disperse the colored kneaded mixture for the water-based

pigment dispersion. The content of the humectant used for

the purpose inhibiting drying is preferably from 3 to 50% by

mass based on the ink.

In the case of preparing an ink composition for ink-jet
recording, penetrants can be added for the purpose of
improving permeability to the medium to be recorded and
adjusting dot size on a recording medium.

Examples of the penetrant include lower alcohols such
as ethanol and isopropyl alcohol; ethylene oxide adducts of
alkyl alcohol, such as ethylene glycol hexyl ether and
diethylene glycol butyl ether; and propylene oxide adducts of
alkyl alcohol, such as propylene glycol propyl ether. The
content of the penetrant is preferably from 0.01 to 10% by

mass based on the ink.

In the case of preparing an ink composition for ink-jet



val ue was attained, the current value of the planetary mxer was 10 A To
the resulting kneaded m xture in a stirring tank, 200 g of ion- exchanged

" water heated to 60C was added and kneadi ng was conti nued. LMIfgiﬂhgl E

was confirnmed and, after an additional one hour, 200 g of ion- A@

water heated to 60C was added, followed by uniforn1nixing and further

conti nuous kneadi ng. Kneadi ng was contiqgued for 4 hours since the 2 0 NOV

2006 44 observation of the maxi num current value to obtain a colored resin

conposition. To the resulting colored resin conposition, 6400 g of

I on- exchargesrdixtegr Heafedtdot 0anase adided so seves ahdpost i bme over 2

hours while stirring using a planetary mxer. The solid content of the

col ored resépe £OIPOSsEcONas bl efask | téhSTom t EMAre Vast IhO% by mass. To
12 kg of the colored resin conposition taken after diluting with water,

5. 83 kg ofyfiftdyhenendlyge! 1BRd ronkd Eﬁmi@@de%&ha@9§ﬁ0u§ﬂéﬁioMfée added
by several portions while stlrrlng using a |sperS|on stirrer to obtain a

Wf"‘ter‘ba?@r PLOOBNE s di SPLI S PO s@f?&&%&isﬁ &a%}%qhg Qﬁr%@@ JRLE 3 @Sed

pi gnment di spersion precursor I sperse usi ng ead m |

( manuf aCt%é;ﬁ%it?é{r%SAQ ﬁfa%W%m%o% ttl‘he%e und C%herhts;ade nane. of "Nano

M I I OW ng" CO 1ons 1

dlsper5|on - 2. ersion condjtions_Di sperser: manu actu ed by ASADA | RON
VRS, 0 S5t TR A RO F e nEEF LRGP HE | PRRF OBt L Beads: 0.3 mm i

di amret er Z|rcon|a beads L .
Examples of the anionic surfactant include

alkylbenzenesulfonic acid salt, alkylphenylsulfonic acid salt,
alkylnaphthalenesulfonic acid salt, higher fatty acid salt,
sulfate ester salt of higher fatty acid ester, sulfonic acid
salt of higher fatty acid ester, sulfate ester salt and
sulfonic acid salt of higher alcohol ether, higher alkyl
sulfosuccinic acid salt, polyoxyethylene alkyl ether
carboxylic acid salt, polyoxyethylene alkyl ether sulfuric
acid salt, alkyl phosphoric acid salt and polyoxyethylene
alkyl ether phosphoric acid salt. Specific examples thereof
include dodecylbenzenesulfonic acid salt,
isopropylnaphthalenesulfonic acid salt,
monobutylphenylphenolmonosulfonic acid salt,
monobutylbiphenylsulfonic acid salt and
dibutylphenylphenoldisulfonic acid salt.

Examples of the nonionic surfactant include
polyoxyethylene alkyl ether, polyoxyethylene alkyl phenyl
ether, polyoxyethylene fatty acid ester, sorbitan fatty acid

ester, polyoxyethylene sorbitan fatty acid ester,



Amount of beads filled: 85% Cooling water tenperature: 10C Rotation speed:
2660 rpm (Di sk peripheral speed: 12.5 msec) 2 0 NOV 2006 45 Delivery
anount: 200 g/ 10 sec A dispersion treatnment was conducted while circul ating

for one hour under the above conditions. The content of the
gui nacri done-based pignent of the pignment dispersion A-2 was

Z 0 NOV 2006
15. 8% by nass.

(Exanple 2 to Exanple 4, Conparative le 1 and Conparative Exanple 3 to
Conparative Exanple 5) In substantially the same nanner as in Exanple 1,
except for the kind of the resin and use of phthali m donethyl ated

3, 10- di chbol popy ecicy L slomesd b hesdr flavece awidhesber f ogpt@tionfstiopn in Tabl e

1, water-based pignent dispersions B-2, G2, D2, E2 G2

H-2 and 1-2 of

Exanpl e 2aci® &weem) pdlyérypanpléne %ﬁ@@fﬁnlf@ﬂﬂy%mr@éwﬁ, Exanple 3 to

Conpar ative Exanple 5 were prepared.

tails of the anpunt are as shown in

Table 1. dé’o%r(ﬁ(\g/ce?l@ﬂ@ £46c ! 2004 QP QP Gitt P LML MmN DN
QD MNONO x MWin MaU

OmN O MMM

polyoxyethylene alkylamine, polyoxyethylene fatty acid amide,

fatty acid alkyloamide, alkyl alkanolamide, acetylene glycol,

oxyethylene adduct of acetylene glycol and polyethylene

glycol-polypropylene glycol block copolymer. BAmong these

surfactants, polyoxyethylene nonyl phenyl ether,

polyoxyethylene octyl phenyl ether, polyoxyethylene dodecyl

phenyl ether, polyoxyethylene alkyl ether, polyoxyethylene

fatty acid ester, sorbitan fatty acid ester, polyoxyethylene

sorbitan fatty acid ester, fatty acid alkylolamide,

glycecl, oxyethylene adduct of acetylene glycol and

acetylene

polyethylene glycol-polypropylene glycol block copolymer are

preferable.

As the other surfactant, for example, there can be used

silicone~-based surfactants such as polysiloxaneoxyethylene

adduct; fluorine surfactants such as perfluorcalkylcarboxylic

acid salt, perfluoroalkylsulfonic acid salt and oxyethylene

perfluorocalkyl ether; and biosurfactants such as

spiculisporic acid, rhamnolipid and lysclecithin. These

surfactants can be used alcne or in combination. Taking

account of dissolution stability of the surfactant, HLB is

preferably within a range from 7 to 20.

When the surfactant is added, the content is preferably
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within a range from 0.001 to 1% by mass, more preferably from
0.001 to 0.5% by mass, and most preferably from 0.01 to 0.2%
by mass, based on the entire mass of the ink composition for
ink-jet recording. When the content of the surfactant is
less than 0.001% by mass, the effect of adding the surfactant
may not be exerted. On the other hand, when the content is
more than 1% by mass, there may cause problems such as
bleeding.

In the case of preparing an ink composition for ink-jet
recording using the water-based pigment dispersion for ink-
jet ink of the present invention, antiseptics, viscosity
adjustors, pH adjustors, chelating agents, plasticizers,
antioxidants and ultravioclet absorbers can be added, if
necessary.

In the case of preparing an ink composition for ink-jet
recording, since coarse particles can cause clogging of a
nozzle and deterioration of other image guality, the coarse
particles may be removed by centrifugal separation or
filtration treatment after preparing the ink.

The ink composition for ink-jet recording can be
preferably used as an ink for ink-jet recording. Examples of
the ink-jet system to which the ink composition is applied
include, but are not limited to, known systems, for example,
continuous systems such as charge control type system and

spray type system; and drop on-demand type systems such as
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thermal ink-jet recording type printer.

EXAMPLES

The present invention will now be described in detail
by way of examples. In the examples, parts and percentages
are by mass unless otherwise specified. Resins used in the
examples and comparative examples are as follows.
Resin A: resin including monomers in a ratio of
styrene/acrylic acid/methacrylic acid = 77/10/13 (mass ratio)
having a weight-average molecular weight of 7700, an acid
value of 151 mgKOH/g and a glass transition point of 107°C
Resin B: resin including monomers in a ratio of
styrene/acrylic acid/methacrylic acid = 77/10/13 (mass ratio)
having a weight-average molecular weight of 11000, an acid
value of 152 mgKOH/g and a glass transition point of 107°C
Resin C: resin including monomers in a ratio of
styrene/acrylic acid/methacrylic acid = 77/10/13 (mass ratio}
having a weight-average molecular weight of 20000, an acid
value of 151 mgKOH/g and a glass transition point of 107°C
Resin D: resin including monomers in a ratio of
styrene/methacrylic acid = 77/23 (mass ratio) having a
weight-average molecular weight of 10700, an acid value of

146 mgKOH/g and a glass transition point of 116°C
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Resin E: resin including monomers in a ratio of
styrene/acrylic acid/methacrylic acid = 77/10/13 (mass ratio)
having a weight-average molecular weight of 5000, an acid
value of 150 mgKOH/g and a glass transition point of 107°C
Resin F: resin including monomers in a ratio of
styrene/acrylic acid/methacrylic acid = 77/10/13 (mass ratio)
having a weight-average molecular weight 45000, an acid value
of 153 mgKOH/g and a glass transition point of 107°C
Resin G: resin including mconomers in a ratio of
styrene/methyl methacrylate/acrylic acid/methacrylic acid =
50/27/10/13 (mass ratio) having a weight-average molecular
weight of 12000, an acid value of 149 mgKOH/g and a glass
transition point of 109°C

To confirm the effect exerted when
phthalimidomethylated 3,10~dichloroquinacridone is used as a
phthalimidomethylated quinacridone-based compound, water-
based pigment dispersions shown in the following examples and
comparative examples were prepared.
(Example 1)

A mixture with the following composition was charged in
a planetary mixer (manufactured by Inoue Seisakusho under the
trade name of “PLM-V-50V”) having a volume of 50 L and, after
heating a jacket, the mixture was kneaded at a low speed
(rotation speed: 21 rpm, revolution speed: 14 rpm) until the

temperature of contents reached 60°C. After changing to high
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speed (rotation speed: 35 rpm, revolution speed: 24 rpm),
kneading was continued.
Resin A 750 g
Quinacridon-based pigment (manufactured by DAINIPPON INK AND
CHEMICALS, INCORPORATED under the trade name of “FASTOGEN
SUPER MAGENTA RTS") 4630 g
Phthalimidomethylated 3,10-dichloroquinacridone (average
number of phthalimidemethyl group per molecule: 1.4)
380 g
Diethylene glycol 2700 g
Aquecus 34% by mass potassium hydroxide solution
333 g

Ion-exchanged water 200 g

On changing to high speed, a current value of a
planetary mixer was 5 A. After kneading was continued, a
maximum current value of the planetary mixer was 15 A. After
kneading was continued for one hour since the maximum current
value was attained, the current value of the planetary mixerx
was 10 A, To the resulting kneaded mixture in a stirring
tank, 200 g of ion-exchanged water heated to 60°C was added
and kneading was continued. Uniform mixing was confirmed and,
after an additional one hour, 200 g of ion-exchanged water
heated to 60°C was added, followed by uniform mixing and
further continuous kneading.

Kneading was continued for 4 hours since the
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composition, 6400 g of ion-exchanged water heated to 60°C was
added in several portions over 2 hours while stirring using a
planetary mixer.

The solid content of the colored resin composition
after diluting with water was 39.0% by mass. To 12 kg of the
colored resin composition taken after diluting with water,
5.83 kg of diethylene glycol and 5.57 kg of ion-exchanged
water were added by several portions while stirring using a
dispersion stirrer to obtain a water-based pigment dispersion
precurscr A-1.

18 kg of the water-based pigment dispersion precursor
A-1 was dispersed by using a bead mill (manufactured by ASADA
IRON WORKS CO., LTD. under the trade name of “Nano Mill NM-
G2L"”} under the following conditions to obtain a pigment

i dispersion A-2.
Dispersion conditions
Disperser: manufactured by ASADA IRON WORKS CO., LTD. under
the trade name of “Nano millNM-G2L”
Beads: 0.3 mm in diameter zirconia beads
Amount of beads filled: 85%
Cooling water temperature: 10°C

Rotation speed: 2660 rpm

{Disk peripheral speed: 12.5 m/sec)
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.kneading is conducted by using a planetary m xer during kneading in
accordance with the above fornulation, the tenperature of the k%dhﬂ@ﬁ?%ﬁ

m xture was from 90 to 95C. In Conparative Exanple 2, a water-based pignent
di spersion was prepared w thout using the kneading step. (Conparative
Exanpl e 2) Preparation of aqueous resingsolution In accordance with the
following formulation, a methyl ethyl ketone solution of a resin B was
prepared. Methyl ethyl ketone (abbreviated as MEK) 50 g Resin B 50 g To
this was Reideteny mxeentol 209 o/ B9 249.6 g of ion- exchanged water and 22.35
g of an aqueous 34% by nmass potassi um hydroxi de solution, foll owed by
sufficient stirkidigspeansio ai reatmersi rwds sobnuduored MEKL e t di wet bat ey e
distilled off fromthe resin B solution under reduced pressure condition of
a water bgbh oenpeiatuideof t136 Gladte acgiebsioes of THe iRmtAft eif tite
conpletion of distillation of MEK, ion-exchanged water was added to obtain
an aqueougui st i dosel bl éoa Zpg?g‘xhékﬁlt oFothd pLOME ROt dDip2PYe &Y AB3Swas

Di spersion of pignment In a 250 ml pol yethyl ene bottle, 400 g of 1.2 mmin

di aneter zérgoni,a heads were placed and the following 2 0 NOV 2006 49

(Example 2 to Example 4, Comparative Example 1 and
Comparative Example 3 to Comparative Example 5)

In substantially the same manner as in Example 1,
except for the kind of the resin and use of
phthalimidomethylated 3,10-dichloroquinacridone in accordance
with the formulation shown in Table 1, water-based pigment
dispersions B-2, C-2, D-2, E-2, G-2, H-2 and I-Z2 of Example 2
to Example 4, Comparative Example 1 and Comparative Example 3
to Comparative Example 5 were prepared. Details of the

amount are as shown in Table 1.



conponents were treated by a paint conditioner manufactured by Toyo Sei ki
.Sei saku- Sho, Ltd. for 4 hours. Aqueous resin B solution 8.64 g

Qui nacri don- based pi gment (manufactured by DAI NI PPON | NK AND 9 GHEVI 0L S,

| NCORPORATED under the trade nanme of "FASTOGEN SUPER MAGENTA RTS") 9.25 g
Pht hal i m donet hyl ated 3, 10-di chl oroqui nacri done (average nunber of

pht hal i m denet hyl group per nolecule: 1484) 0.75 g D ethylene glycol 20.0 g
| on- exchanged water 20.0 g After the conpletion of the treatnent, 10.33 g of
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Qui nacri don-based pignment (manufactured by DAI Nl PPON | NK AND CHEM CALS,

| NCORPORATED under the trade nane of "FASTOGEN SUPER MAGENTA RTS') 4250 ¢
Conpound of the fornula (111) (average number of phthalim dengthydy dloup:
1.4) 250 g Hydrous cake having a solid content of 28.7% of 3, 10-

di chl oroqui nacri done sulfonic acid alum npumsalt (average nunber of sulfone
group: 1.3) 1742 g Diethylene glycol 2000 g Aqueous 34% by nmass potassi um
hydr oxi de sglutjion 335 changing to high speed, cyrrent value of a
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Solid content of colored kneaded mixture after dilution
Water—-based pigment dispersion before dispersion treatment
Content of pigment of water-based pigment dispersion
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pl anetary m xer. The solid content of the colored resin conposition after
diluting with water was 40.6% by mass. To 12 kg of the <colored resin

" conposition taken after diluting with water, 2.49 kg of diethyl8M8Vgilicol
and 9.98 kg of ion-exchanged water were added by several portions while
stirring using a dispersion stirrer to obtain a water-based pi gnment

di spersion precursor. 18 kg of the ma&gr-based pi gnment di spersion

precursor J-1 was dispersed by using a'beads m |l under the sanme conditions
as in Exanple 1 to obtain a pignment dispersion J-2. The content of the

qui nacri done- bagrth Hiig@iiHed KRR ERY HRRAISEP LY s MRP al4. 5% by nass.
(Exanpl e 6 and Exanple 7) Using 3, 10-di chl oroqui nacri done sul fonic acid

S0di UM 590 dnd b G0N DA £, NG SO P U SN 26- 6%

in place 3, 10-di chl or oqui nacr ni c acl al um num s

wat er - ba | di.sper.si - S 666, 5 repared under

al nost t?}%ocksnglr%%mgio%ﬁ]di t%enséé%%@%&anpq% %e%%ancge% rrrué'{s n]?% 14 p At of the
resin B,ﬁg%wﬁ;ﬁgqggsed pi gnent di spersion L-2 was prepared under al nost the
sanme co 5P &5 in Exanple 5. Details of the amobunts are as shown in
Table 2. (Exanpl e 8) Kneading conditions A mxture with the follow ng
conmposi ti on was Tt KSR 3 Ve Bamdtary @ Yt aIRth BAEUREd under the
sane conditions  as in Exanple 1. Resin B 750 g Quinacridon-based pignent

( manuf actdirSRE LR PAWIPREeRaNeAND thout using the kneading step.

(Comparative Example 2)
Preparation of aqueous resin solution

In accordance with the following formulation, a methyl
ethyl ketone solution of a resin B was prepared.

Methyl ethyl ketone (abbreviated as MEK) 50 g
Resin B 50 g

To this was added a mixed solution of 247.6 g of ion-
exchanged water and 22.35 g of an aqueous 34% by mass
potassium hydroxide solution, followed by sufficient stirring
to obtain a resin B solution.

MEK with water were distilled off from the resin B
solution under reduced pressure condition of a water bath
temperature of 35°C and a pressure of 20 hPa. After the
completion of distillation of MEK, ion-exchanged water was
added to obtain an aqueous resin B solution having a solid
content of 20% by mass.

Dispersion of pigment
In a 250 ml polyethylene bottle, 400 g of 1.2 mm in

diameter zirconia beads were placed and the following



CHEM CALS, | NCORPCORATED under the trade nane of "FASTOGEN SUPER MAGENTA
- RTS") 4750 g Conpound of the formula (I11) (average nunber of

pht hal i m denmet hyl group: 1.4) 250 g Diethylene glycol 3000 g Aqggcht?q Beb 0
by mass potassi um hydroxi de solution 335 g On changing to high speed, a
current value of a planetary mxer was 5 A. After kneadi ng was continued, a
maxi mum current val ue of the planetary 4 xer was 12 A After kneading was
continued for 1.5 hours since the maxi mum current value was attained, the
current value of the 2 0 NOV 1006 53 planetary m xer was 10 A. To the

resul ti ngcdimpadett s wed e et réatad sy rai pgitankon@00i gnef manutxctanged wat er
heated to 60C was gradually added and kneadi ng was conti nued. Kneadi ng was
cont i nuedo¥ Oro o "ol 8. S§&T€akleshOpsetaat fen ofhdhes maxi mum current val ue to
obtain a colored resin conposition. To the resulting colored resin

conposi tiA;eHS8P0r&s P B oS BXENeRged water heated to 60Cgugy gadded by
several portions over 2 hours while stirring using a planetary m xer. The

B VAP R I AT RS s S e e

exchanged S EERT cnicRRipRirl, Bpap L) B tRediihe B8 dof TG Sang 2

w11 SRt R ERrRhEl i et d sper sion precur ogr 208 T o
Phthalimidomethylated 3,10-dichloroguinacridone {(average

number of phthalimidemethyl group per molecule: 1.4)

0.75 g
Diethylene glycol 20.0 g
Ton-exchanged water 20.0 g

After the completion of the treatment, 10.33 g of ion-
exchanged water was added. After further treating for 30
minutes, beads were removed by filtration to obtain a pigment
dispersion F-1,

The content of the quinacridone-based pigment of the
pigment dispersion F-1 was 13.4% by mass.

To confirm the effect exerted when
phthalimidomethylated 3,10-dichloroquinacridone is used as a
phthalimidomethylated quinacridone-based compound and a
guinacridonesulfonic acid-based compound is used in
combination, water-based pigment dispersions shown in the
following examples were prepared.

(Example 5)

Kneading conditions



M 1 was subjected to a dispersion treatnment by using a beads m |l under the
~sanme conditions as in Exanple 1 to obtain a pignment dispersion M2. The
content of the quinacridone- based pignment of the pignment d'Sp?W§N@W2mﬁ2 was
16. 2% by nass. The wat er-based pi gnent di spersion precursor

subjected to a dispersion treatnment under the following conditions to
obtain a water-based pignent dispersiogaM 3. Dispersion conditions (2) In a
250 m pol yethyl ene bottle, 200 g of 1.Z mmin 2 0 NOV 2006 54 dianeter
zirconi a beads were placed and the followi ng conponents were treated by a
pai nt condi ti ofemirenufectittedhdyf dldyew iSei ki onfied siakilerShy s Ldithrdeat 330
mnutes to obtain a water-based pignent dispersion M3. The content of the

qui nacr i donsrdrased- pigiesnt dnd theerd osd dde@ WRdEr - Das eshmdi @t £ disper si on
M3 was 12.8% Water-based pignent dispersion precursor M2 62.96 ¢

Hydrous s{dir{yy fieathgige & solid content of 10.0% of 3,10- dichloroquinacridone
sul fonic acid sodiumsalt (average nunber of sulfone groups: 1.3) 12.63 g

| on-exchanged, water 4.41 g (Exanple 9) Using a resin D i péace of the
resin B a wat er-based pi grrent di spersion N3 was prepare8 nder al nost the

same  congl £ons; g5, EXaDl & 9 DRLALL B2 &Lt L8 BN A Sof St D 1
CHEMICALS, INCORPORATED under the trade name of “FASTOGEN
SUPER MAGENTA RTS”) 4250 g
Compound of the formula (III) (average nhumber of
phthalimidemethyl group: 1.4)

250 g
Hydrous cake having a solid content of 28.7% of 3,10-
dichloroquinacridone sulfonic acid aluminum salt (average
number of sulfone group: 1.3)

1742 g
Diethylene glycol 2000 g
Aqueous 34% by mass potassium hydroxide solution

335 g

On changing to high speed, a current value of a

planetary mixer was 5 A. After kneading was continued, a
maximum current value of the planetary mixer was 15 A. After
kneading was continued for 3 hours since the maximum current
value was attained, the current value of the planetary mixer
was 12 A. To the resulting kneaded mixture in a stirring
tank, 200 g of ion-exchanged water heated to 60°C was added

and kneading was continued. Uniform mixing was confirmed and,
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after additional 30 minutes, 200 g of ion-exchanged water
heated to 60°C was added, followed by uniform mixing and
further continuous kneading.

Kneading was continued for 4 hours since the
observation of the maximum current value to obtain a colored
resin composition. To the resulting colored resin
composition, 5600 g of ion-exchanged water heated to 60°C was
added by several portions over 2 hours while stirring using a
planetary mixer.

The solid content of the coclored resin composition
after diluting with water was 40.6% by mass. To 12 kg of the
colored resin composition taken after diluting with water,
2.49 kg of diethylene glycol and 2.98 kg of ion-exchanged
water were added by several portions while stirring using a
dispersion stirrer to obtain a water-based pigment dispersion
precursor. 18 kg of the water-based pigment dispersion
precursor J-1 was dispersed by using a beads mill under the
same conditions as in Example 1 to cbtain a pigment
dispersion J-2. The content of the quinacridone-based
pigment of the pigment dispersion J-2 was 14.5% by mass.
{(Example 6 and Example 7)

Using 3,10-dichloroquinacridone sulfonic acid sodium
salt in the form of a hydrous cake having a solid content of
28.6% in place of 3,10-dichloroquinacridone sulfonic acid

aluminum salt, a water-based pigment dispersion K-2 was
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Using a resin D in place of the resin B, a water-based

pigment dispersion L-2 was prepared under almost the same
conditions as in Example 5. Details of the amounts are as
shown in Table 2.
(Example 8)
Kneading conditions

A mixture with the following composition was charged in
a planetary mixer and then kneaded under the same conditions
as in Example 1.
Resin B 750 g
Quinacridon-based pigment (manufactured by DAINIPPON INK AND
CHEMICALS, INCORPORATED under the trade name of “FASTOGEN
SUPER MAGENTA RTS"”) 4750 g
Compound of the formula (III)}) (average number of
phthalimidemethyl group: 1.4)

250 g
Diethylene glycol 3000 g
Aqueous 34% by mass potassium hydroxide solution
335 g

On changing to high speed, a current value of a
planetary mixer was 5 A. After kneading was continued, a
maximum current value of the planetary mixer was 12 A. After
kneading was continued for 1.5 hours since the maximum

current value was attained, the current wvalue of the
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planetary mixer was 10 A. To the resulting kneaded mixture
in a stirring tank, 200 g of ion-exchanged water heated to
60°C was gradually added and kneading was continued.

Kneading was continued for 4 hours since the
observation of the maximum current value to obtain a colored
resin composition. To the resulting colored resin
composition, 6800 g of ion-exchanged water heated to 60°C was
added by several porticons over 2 hours while stirring using a
planetary mixer. The solid content of the colored resin
composition after diluting with water was 39.4% by mass. To
12 kg of the colored resin composition taken after diluting
with water, 1.61 kg of diethylene glycol and 10.02 kg of ion-
exchanged water were added by several portions while stirring
using a dispersion stirrer to obtain a water-based pigment
dispersion precursor M-1.

18 kg of the water-based pigment dispersion precursor
M-1 was subjected to a dispersion treatment by using a beads
mill under the same conditions as in Example 1 to obtain a
pigment dispersion M-2. The content of the quinacridone-
based pigment of the pigment dispersion M-2 was 16.2% by mass.

The water-based pigment dispersion precursor M-2 was
subjected to a dispersion treatment under the following
conditions to obtain a water-based pigment dispersion M-3.
Dispersion conditions (2)

In a 250 ml polyethylene bottle, 200 g of 1.2 mm in
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by Toyo Seiki Seisaku-Sho, Ltd. for 30 minutes to obtain a
water-based pigment dispersion M-3. The content of the
quinacridone-based pigment in the resulting water-based
pigment dispersion M-3 was 12.8%.
Water-based pigment dispersion precursor M-2

©2.96 g
Hydrous slurry having a scolid content of 10.0% of 3,10-
dichloroquinacridone sulfonic acid sodium salt (average
number of sulfone groups: 1.3)

12.63 g
Ion-exchanged water 4.41 g
(Example 9)

Using a resin D in place of the resin B, a water-based

pigment dispersion N-3 was prepared under almost the same
conditions as in Example 9. Details of the amount are as

shown in Table 2.
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conducted by using a planetary m xer daPi ng kneadi ng in accordance wth the
above for npati-en—the-tenperature of d-mxture-was from 90 to
95C. (Eval uatd,on off wat er-lbas¢d pi gneng n) Wthiresjpect to the
wat er - based| pj, gnent] di s%ersioms t hus t hg Exanplles and
Compar ati vel EXanp| ¢s3 [he | Barticle si red &t la“cel| tenperature
of 25C by using a M-cf et rla® UPA pe{rti al yZel menuf act ured by
Leeds & NortRfup Co. Ip that case, |sanpleg fo neasurlenent Jof the particle
size were pfepared|by fdiluting each of |[thd resulting water-based pigment
di spersi ons| wi tlh T ¢n-ekchgnged watler 5o as t¢ ad] usti the content of the
gui nacri dong*based| pignent to 12.3% and [further|diljuting with
i on- exchanged wat erobly Q0 t i mes. |The r%esu[,,t $ are skogn i*h Table 3 and
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When high-speed kneading is conducted by using a
planetary mixer during kneading in accordance with the above
formulation, the temperature of the kneaded mixture was from
90 to 95°C.

(Evaluation of water-based pigment dispersion)

With respect to the water-based pigment dispersions
thus obtained in the Examples and Comparative Examples, the
particle size was measured at a cell temperature of 25°C by
using a Microtrac UPA particle size analyzer manufactured by
Leeds & Northrup Co. In that case, samples for measurement
of the particle size were prepared by diluting each of the
resulting water-based pigment dispersions with ion-exchanged
water so as to adjust the content of the gquinacridone-based
pigment to 12.5%, and further diluting with ion-exchanged
water by 500 times. The results are shown in Table 3 and
Table 4.

(Evaluation of dispersion stability)

In the same manner as in the case of the dispersion,
the water-based pigment dispersions of the Examples and
Comparative Examples were adjusted with ion-exchanged water
after diluting with ion-exchanged water so as to adjust the
content of the quinacridone-based pigment to 12.5% by mass.
After controlling the content of the pigment, the dispersion
was sealed in a glassware such as screw-thread glass vial and

subjected to a heating test in a thermostatic chamber at
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change in dispersibility of the water- based pignent dispersions due to the
addition of phthalim donethyl ated 3, 10-di chl oroqui nacri done and change of
the styrene-based resin is shown. The g er-based pignment dispersion of
Conpar ative Exanple 1 wherein phthalim donethyl ated

3, 10-di chl oroqui nacri done is not added is inferior in dispersion stability
during he@®i@gfovhene weehg 'l ydiesretmised st hl by arae eyl wopd yorer i zi ng
three kinds of nononers such as styrene, acrylic acid, nethacrylic acid,

t he resul tbasgrwaberababedgpi jnepértisper sioa befoercehteaften thsper si on
stability. Furthernore, when using a styrene-based resin having a higher
wei ght - aveeagéngotestl arThavetghiilt 4 herd esnudwn Noh Viddiel e baisaed prapeant4 .
dispersion is excellent in stability. 2 0 Nov 2006 61 0O tn. Cw N ow N
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In Table 3, a change in dispersibility of the water-
based pigment dispersions due to the addition of
phthalimidomethylated 3,10-dichlorogquinacridone and change of
the styrene-based resin is shown. The water-based pigment
dispersion of Comparative Example 1 wherein
phthalimidomethylated 3,10-dichloroquinacridone is not added
is inferior in dispersion stability during heating. When
using a styrene-based resin obtained by copolymerizing three
kinds of monomers such as styrene, acrylic acid, methacrylic
acid, the resulting water-based pigment dispersion is
excellent in dispersion stability. Furthermore, when using a
styrene-based resin having a higher weight-average molecular
weight, the resulting water-based pigment dispersion is

excellent in stability.
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pi gnent dispersion is showmn. As is apparent fromthe results shown in
Tabl e 4, the resulting water-based pi nt di spersions show excell ent
di spersion stability. To each of the er - based pi gnent di spersions

obt ai ned in the—+espective-Exaaples—and Conparative Exanples, ion-
exchanged wat|er was |added tjo obtaijn 50.0 g of a diluted pignment solution
cont ai ni ng 1C968w2nas§ pf  tihe gui racritdone- based pignment. Using the
resul ting diIutqumater-baseg B dnnt sol ution, an ink composition was
prepared so gs €08 adj ubt tlhe contlent |of the qui nacri done-based pignent to
5% in accordance wi|th the |fol|owilng fwo kinds of formulations in which
surfactants rawbn differenqt HLB Values and different hydrophobicities are
used. In the|§asezoff copparfing|thg in formulation Awith the ink
formul ati on B;'aﬂﬁg%rsian stapilijty of the ink composition varies depending
on an influekce S|t be| sur{f act ant|, cahd the ink conposition prepared in
accor dance mﬁ%ﬁﬁﬁﬁe,iﬁk foringl at3, qnTBjis nore stable. (Ink formulation A
Di |l uted watergbagﬁ@ pi gnpentt solutijon 50.0 g 2-pyrrolidinone 8.0 g
Triethyl ene gbygdq yonoputyl etherl 8.0 g 2 0 NOV 2006 63 Aycerin 3.0 ¢
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trade nane of "SURFYNCL 440") 0.5 g |on-exchanged water 30.5 g (Ink
formulation B) Diluted water-based pignent solution 50.0 g 2-pyrrolidinone

8.0 g Triethylene glycol nonobutyl ether 8.0 g dycerin 3.0 glléﬁﬁéﬁﬁéfnt
(rmanufactured by Air Products Co., Ltd. under the trade nane of ™

465") 0.5 g Ilon-exchanged water 30.5 g (Reference Exanple) (Conparison of
i nfluence of ink forrmulation A and inkggfornulation B exerted on ink
conposition) A difference in dispersion stability between the ink
formulation A and the ink fornmulation B will now be conpared. After diluted
wat er - based pi giferfalsls? (A4 dhavetfredparfed-hg rose tdie wat er - based pi gnent

di spersion B-2 obtained in Exanple 2, two kinds of ink conpositions were

pr epar ed phthakioordamethwl ated he, 16kd o bt adqn dma @r adodné nkn f or mul ati on B.
The resulting ink conposition was sealed in a glassware such as

screwt hresmbghassovi @t dnsl guibpect bdbi®s @l heal ¢ ngcl@sbasdd @ompetndst atic
chanber at 70C for one week. The stability was evaluated by observing a

change i nepa¥td ! sh i€ @nsher HiNOM 2P0br 1§}4evxb§€9§j-}5¥s@§f%£§m@ﬁ"€| after the

heating test. The results are shown 1n Table 5 and Tabl e As is apparent

‘ b ; . >10 . S
romthe 4 &suld sy, 118 HSReT Sinah ;Qf gtdb%feﬁ‘{‘t C%Hggfdeﬁé %Eas‘l{lec%ars?f%g}d; Yo vas

accordance wth the 1nk tormnmul ation I's nore e parti

measured {0 ¢l Safre (RONEL 2 { My J4Ee L5808 SYShERLT 8Bl L gy yat er - based

pi gnent di'spersion,

show excellent dispersion stability.

To each of the water-based pigment dispersions obtained
in the respective Examples and Comparative Examples, ion-
exchanged water was added to obtain 50.0 g of a diluted
pigment solution containing 10% by mass of the quinacridone-
based pigment. Using the resulting diluted water-based
pigment solution, an ink composition was prepared so as to
adjust the content of the quinacridone-based pigment to 5% in
accordance with the following two kinds of formulations in
which surfactants having different HLB values and different
hydrophobicities are used. In the case of comparing the ink
formulation A with the ink formulation B, dispersion
stability of the ink composition varies depending on an
influence of the surfactant, and the ink composition prepared
in accordance with the ink formulation B is more stable.

{Ink formulation A)
Diluted water-based pigment solution 50.0 ¢
2-pyrrolidinone 8.0 g

Triethylene glycol monobutyl ether 8.0 g



except that the ink conposition was diluted wth ion- exchanged water by 100

tines.
Tokyo Kei ki
Consequent |y,

, Ltd.,
a conventi onal

The viscosity was neasured by
Co.

under the trade name of

an E-type visconeter

formulation B, while an ink
stability was

effect.
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i nk conposi tion was
conposition having excell ent dispersion
eval uated by using the |
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Glycerin 3.0 g

Surfactant {(manufactured by Air Products Co., Ltd. under the

trade name of “SURFYNOL 440") 0.5 g

Ion-exchanged water 30.5 g

(Ink formulation B)

Diluted water-based pigment solution 50.0 g

2-pyrrolidinone 8.0 g

Triethylene glycol monobutyl ether 8.0 g

Glycerin 3.0 g

Surfactant (manufactured by Air Products Co., Ltd. under the

trade name of “SURFYNOL 465") 0.5 g
Ion-exchanged water 30.5 g
{Reference Example)
(Comparison of influence of ink formulation A and ink
formulation B exerted on ink composition)

A difference in dispersion stability between the ink
formulation A and the ink formulation B will now be compared.

After diluted water-based pigment sclution was prepared
from the water-based pigment dispersion B-2 obtained in
Example 2, two kinds of ink compositions were prepared in
accordance with the ink formulation A and ink formulation B.
The resulting ink composition was sealed in a glassware such
as screw-thread glass vial and subjected to a heating test in
a thermostatic chamber at 70°C for one week.

The stability

was evaluated by observing a change in particle size and

k fornulation A so as to clarif

y t
N (

(manuf actured by
"VI SCOVETER TV-20") at 25C.

eval uat ed by usKIWI0he i nk

he
U
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viscosity before and after the heating test. The results are
shown in Table 5 and Table 6. As is apparent from the
results, the dispersion of the ink composition prepared in
accordance with the ink formulation B is more stable.

The particle size was measured in the same manner as in
the case of evaluation of the water-based pigment dispersion,
except that the ink composition was diluted with ion-
exchanged water by 100 times. The viscosity was measured by
an E-type viscometer (manufactured by Tokyo Keiki Co., Ltd.,
under the trade name of “WISCOMETER TV-20”) at 25°C.

Consequently, a conventional ink composition was
evaluated by using the ink formulation B, while an ink
composition having excellent dispersion stability was

evaluated by using the ink formulation A so as to clarify the

effect.
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roro 4xuxu roCOEHWHA44 2 0 NOV 2006 66 (Stability test of ink
conposi tion) The resulting ink conposition was sealed in a gl asg\§eNg 20guch
as screwthread glass vial and subjected to a heating test in a

t hernostatic chanber at 70C for one week. The stability of the ink

conposi tion was eval uated by observindﬁh change in particle size and

viscosity before and after the heating test. The particle size was neasured
in the sanme manges as in tlhe case of evaluation of the water-based pignent
di spersi on, excqpt tHat «4 he i nk conposition was diluted with ion exchanged
wat er by 100t Em& THe §1scosity was neasured by an E-type visconeter
(manuf act ur ed 5@ Tokyo Keiki Co., Ltd., under the trade nane of "VI SCOVETER
TV-20") at ZBCQ The|resultg are shown in Table 6. (Evaluation of ink-jet
recordability)g o
padit
T 5o~
> 7 o
D20 ® | M
oA ™
wE
Qg™
Yoo
92 s
-
ocd
©
%]
o
H o®m
0o
e 7 ©
> = ~
R Y o
wp B
O o
[ 2 ¢)]
n o
e
>
QU
o ©
R N
'c‘.fd —
OH
O
o f g
H-r—l-r-l—-\
n P E
v "
A S
'r—!..C: ™ o
o © Hi - —
- MY
ED oo
i Vi
OI'UlH
>Q¢‘U
v g D
S
mmmg
>y 08
o 5 A @ [s2
IL) _'_,G\ (=3}
¢.q 0%
H
o gdo
a4 Ry
OQ_'G)
> 2.4
| m
gl =
@] e}
ol B
. k.
¢ 3{ 2
2 ==
A M N
o £ olg o
E HWH|H X




The resulting ink conposition before subjecting to the heating test was
injected in a black pen of a thermal jet type ink-jet printer manufactured
by Hew ett-Packard Co., Ltd. wunder the trade nane of "EEskJet957fh, qgﬁw

then the printing test was carried out. Specifically, solid prin |A@
fine-line printing were carried out using Ad-size paper and the ejection
state of the ink was observed. The regqg ts are shown in Table 6. Visual
observation was carried out according to the following criteria. 2 0 Nov
2006 67 Wth respect to evaluation of ink-jet recordability: A uniform
solid prihtalyilefectesh ¢hitokecomponbtionbserved even at the fine-line
portion in all printed sanples B: slightly non-uniformsolid printing,

ej ection fail urBhevasesnbt irnndsenkedorpesiaton heas i nealedeipon tgbmsGrare
non-uniformsolid printing, ejection failure was not observed at the
fine-linespehitaonsboéwpthnéhdggpasst voal aedi ehbpacres observedthgi rregul ar
printing due to ejection failure was observed at the solid printing

portion, &gk pihni e pibsehoNcddBakBercheCtoon £3i| Yhe waskobse{yed at the
fine-line portion E: ejection failure often occurs In the same manner, the

rESU|t'ngst@ﬁlf9@?0§ftt9@ 1Hﬁf86ﬁg§Ep£§8ﬂ'ﬂgsthéfﬁaggétb?go$§§£v¥ﬁ§tﬁred by

|njected |n a black™ pen of a prezoelectric jet type printer nmanu

vaa”car o EL AR SO SRR AR B R PG L

carried ouéayfhggtég §|ze paper and the ejection state

The particle size was measured in the same manner as in
the case of evaluation of the water-based pigment dispexrsion,
except that the ink composition was diluted with ion-
exchanged water by 100 times. The viscosity was measured by
an E-type viscometer (manufactured by Tokyo Keiki Co., Ltd.,
under the trade name of “VWISCOMETER TV-207) at 25°C.

The results are shown in Table 6.

(Evaluation of ink-jet recordability)

The resulting ink composition before subjecting to the
heating test was injected in a black pen of a thermal jet
type ink-jet printer manufactured by Hewlett-Packard Co., Ltd.
under the trade name of “DeskJet957C”, and then the printing
test was carried out.

Specifically, solid printing and fine-line printing
were carried out using Ad-size paper and the ejection state
of the ink was observed.

The results are shown in Table 6. Visual cbservation

was carried out according to the following criteria.



of the ink was observed. In the case of both ink conpositions of the
.Exanpl es and Conparative Exanples, no problens were observed. 2 0 NOV 2006
68 CNNa) coNNQL a) a) () Na) Q a) Q mO0) IT O, 0, & ap givouber a)
0) 0) 0Ol m~yrororororororororororo(aroro}) a 1J-1 u1l) L)
Ly LI 04)yV)yVVouywvyyvyuyuyvuy 0 v) Na Noa a a)ro
ro0Q U a cor O00ONOOOOOOgGFO00Q O C104 ro000OO0OO0OO0OO0DO0
000000 OVVON-O.,10A{Oy O00O00 41441d -dV) UU4r0Yy)
0000 OGa Uro

Hror- 000000O0O0O0O _ ) .
With respect to evaluation of ink-jet recordability:

A: uniform solid printing, ejection failure was not observed
even at the fine-line portion in all printed samples

B: slightly non-uniform solid printing, ejection failure was
not observed even at the fine-line portion

C: non-uniform solid printing, ejection failure was not
observed at the fine-line portion but printing position
deviation was observed

D: irregular printing due to ejection failure was observed at
the solid printing portion, and printing omission due to
ejection failure was observed at the fine-line portion

E: ejection failure often occurs

In the same manner, the resulting ink composition
before subjecting to the heating test was injected in a black
pen of a piezoelectric jet type printer manufactured by Epson
Corp. under the trade name of “EM-900C”, and then the

{ printing test was carried out.

Specifically, solid printing and fine-line printing
were carried out using Ad4-size paper and the ejection state
of the ink was observed. In the case of both ink
compositions of the Examples and Comparative Examples, no

problems were observed.
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based pi gnent dRspiéssippsrefitELanpl ehs resgktapbbognwhar 8ahle 6, when
pht hal i m donet hyl at ed 3, 10-di chl or oqui nacri done and a qui nacri donesul fonic
aci d- basedatempbanddaiekusedporitdonbi rati pmepalredr ésoht ithg wakeezenpositi ons
are excellent in

based pigment dispersions of Example 5 to Example 9 wherein
phthalimidomethylated 3,10-dichlorogquinacridone and a
quinacridonesulfonic acid-based compound are used in
combination, the resulting ink compositions are excellent in
dispersion stability during heating and ink-jet recordability.
The ink compositions of Example 1 to Example 4, wherein
only phthalimidomethylated 3,10-dichloroquinacridone is used,
are excellent in characteristics. However, the ink
compositions of Example 5 to Example 9 are more excellent in
dispersion stability during heating taking accounts of the
ink formulation. The ink composition of Comparative Example
1, wherein no phthalimidomethylated quinacridone-based
compound 1s used, showed large increase in particle size and
viscosity before and after the heating and is inferior in
stability during heating. The ink composition of Comparative
Example 2, wherein the phthalimidomethylated quinacridone-
based compound is used but the kneading step is not included,
also showed large increase in particle size and viscosity
before and after the heating and is inferior in stability
during heating. The ink composition of Comparative Example 3
is excellent in ink-jet recordability, but is inferior in
stability during heating as compared with those of Example 1

to Example 4 because of the influence of the weight-average

HONQ WMLr) (NaDWJ~r-1 0 NM
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c~c~ 2 0 NOV 2006 70 As is apparent fromthe results shown
wat er - based i nk conpositions are prepared fromthe water-



di spersion stability during heating and ink-jet recordability. The ink
conpositions of Exanple 1 to Exanple 4, wherein only phthalim donethyl ated
'3, 10-di chl oroqui nacridone is used, are excellent in characterigpiNgg-2006
However, the ink conpositions of Exanple 5 to Exanple 9 are nore excell ent
in dispersion stability during heating taking accounts of the ink

formul ation. The ink conposition of Conpgrative Exanple 1, wherein no

pht hal i m donet hyl at ed qui nacri done-based conpound is used, showed |arge
increase in particle size and viscosity before and after the heating and is
inferior moelestdsid iwelaldr iofg theatrasgn.ThEéhenknsoapopiosisaocof o€onpar at i ve
Exanpl e 2, wherein the phthalim donethyl ated qui nacri done- based conpound is
used but Ceepareadiveg Estasp lies dnotwhieraimded resdlns hastiowed |lamge iwedirggase i n
particle size and viscosity before and after the heating and is inferior in
st abi | i ty avéifaigeg migaldulgr Wed ghik iGOonResi,t iieN «afcearmar atd & dJpesrgileh 3 i's
excellent in ink-jet recordability, but is inferior in stability during
heating agtGeNAREd Wdth itshase 3 X amPle cbrdad iiapld & REGAUSRHa il he

i nfluence of the weight-average 2 0 Nov 2006 71 nolecul ar wei ght of the
resin. The jin i_ti.qn . of; . yGQnpa [ 4 ej L n.havi ng
a |large w§F§h5§&§£g$§5 %%MéggﬂFar'we?ghtYﬁgEégggggﬁglggggﬁlg%ﬁg?%ggﬁgSersion
stability. but isdnferior. in recqordability . due t.0o a ther.nml ] t.ype

i nk-j et pr*rF“lxr'?‘tméjrl.e ewl%n reclélrrp%osiotulror?%&po ery[r]f)carraetsll\?e Coézcaarrlpqlengs,ﬁv% rJéi n a

f our - conponent resin containing 50%0Db Ss or nore of a styrene:based
nononer ufiA®s i%F MBS r‘ﬂ‘rgaﬁ Gt 'er?ed'lbé%éelﬁgﬁwoﬂeibﬂqlt?, B9t FHSEAY in

excel l ent | recording characteristics as conpared with those of Exanple 1 to
4. in dispersion stability, but is inferior in excellent

{

recording characteristics as compared with those of Example 1

to 4.

INDUSTRICAL APPLICABILITY

According to the present invention, it is made possible
to efficiently obtain a water-based ink for ink-jet recording,
which contains pigment particles having a very small particle
size and is excellent in dispersion stability, by further
diluting the resulting water-based pigment dispersion with an
aqueous medium and optionally adding various additives, and
thus the present invention is very effective from industrial

points of view.



| NDUSTRI CAL APPLI CABI LI TY According to the present invention, it is nade
possible to efficiently obtain a water-based ink for ink-jet recording,

whi ch contains pigment particles having a very small particle gipgedkis
excellent in dispersion stability, by further diluting the resulting

wat er - based pi gnent dispersion with an aqueous nedium and optional ly addi ng
various additives, and thus the presentginvention is very effective from
industrial points of view 2 0 Nov 2006 72 CLAIMS 1. A nethod of
produci ng a wat er-based pi gnent dispersion for ink-jet ink, conprising: a
kneadi ng process for kneadi ng a mi xt (fléfIdhtai ning a styrene-based resin, a
qui nacri done- based pignent, a phthalim donet hyl ated qui nacri done-based
conpound, an al kali netal hydroxide and a hunectant to produce a solid and
col ored kneaded m xture; and a di spersing process for dispersing the solid

and col onedakneaded BifXxpubaucAngnaageeersbaBddUpl glatedd sphle siloyr ere- based
resin has 60% by nmass or nore of a styrene-based nononer unit based on al
nonomer CQARO\ERt $nkd CBRPHBAnYRIt containing an unsaturated aliphatic
carboxylic acid haV|ng a radical polynerizable double bond, an acid value

of 50 to 300 and g.uslghly AYerage @BQEEHgaglgg ahti 9% urL500nka 40000, 2. The

met hod of producing a based pi gnent ersi on

accor di ng 19.chal Mledrerel 3 AYEARGNLARCRULEANGS gighd; Pased compound s

added nead ing Or

phthalimidomethylated quinacridone-based compound, an alkali
metal hydroxide and a humectant to produce a solid and
colored kneaded mixture; and

a dispersing process for dispersing the solid and
colored kneaded mixture in an agueous medium, wherein

the styrene-based resin has 60% by mass or more of a
styrene-based monomer unit based on all monomer components, a
monomer unit containing an unsaturated aliphatic carboxylic
acid having a radical polymerizable double bond, an acid
value of 50 to 300 and a weight-average molecular weight of

L 7500 te 40000.

2. The method of producing a water-based pigment dispersion
for ink-jet ink according to claim 1, wherein a
guinacridonesulfonic acid-based compound is added in the

kneading or dispersing step.

3. The method of producing a water-based pigment dispersion

for ink~jet ink according to claim 1, wherein the styrene-



3. The method of producing a water-based pignment dispersion for ink-jet ink
‘according to claiml, wherein the styrene 2 0 NOV 2006 73 based resin has
60% by mass or nore of a styrene-based nononer unit based on aZI n@gpr
conponents, an acrylic acid nononmer unit and a nethacrylic acid nmono

unit. 4. The method of producing a water-based pignent dispersion for
ink-jet ink according to claim1l or 2, phgerein, in the kneading step, the
content of the styrene-based resinis from 10 to 50% by mass based on 100
parts by nass of the total anount of the quinacridone-based pignent, the
pht hal i m dewedhykeatiad hqusi ®AGr bdomesisasad regepofn@d &y reme-based

qui nacri donesul foni ¢ aci d-based conpound, the content of the hunectant is
from 40 t ecB@mear Lnily bases bas @d lomob@thepaciompanentesss aof adry ltiat alciahount ,
and the solid content of the kneaded m xture during kneading is fromb50 to
80% by mag®nomerThe ifetamed s0mephadiigilig acial aondakad Wwiignent di spersion

for ink-jet ink according to claiml or 2, wherein the styrene-based resin
has a glass transition point of 90C or higher. 6. The nethod of producing a
wat er - based pi gnent dispersion for ink-jet ink according to claim1l or 2,

wherein t Qe %"ﬁ%uﬂﬁeth%fd tolie p@‘lolﬁ%lélnrgjetaalwali%qr ?))é's%?i 'pﬁg@ne%tt Qiljs?%ne-_'rg?? the

anount required to neutralize all “car boxyl groups “of” the st based

resin. 2 (%o'}lo\fn%)a%t k7r?1?1é%%cd'ln h(%% % roclu |n% a \@%ter bas_L t%egmant

di spersi on for to %aimPL, Shersiy

phthallnqunE lat%%pﬂ“'”%?%k%.é%tba%e%he g%yrene -based resin is from

10 to 50% by mass based on 100 parts by mass of the total
amount of the quinacridone-based pigment, the
phthalimidomethylated quinacridone-based compound and the
quinacridonesulfonic acid-based compound, the content of the
humectant is from 40 to 80 parts by mass based on 100 parts
by mass of the total amount, and the solid content of the

kneaded mixture during kneading is from 50 to 80% by mass.

5. The method of producing a water-based pigment dispersion
for ink-jet ink according to claim 1 or 2, wherein the
styrene-based resin has a glass transition point of 90°C or

higher.

6. The method of producing a water-based pigment dispersion
for ink-jet ink according to claim 1 or 2, wherein the amount
of the alkali metal hydroxide is 0.8 to 1.2 times the amount
required to neutralize all carboxyl groups of the styrene-

based resin.



and is a conmpound represented by the formula (1): OHRNHOORMN (1)
‘wherein R and R each independently represents hydrogen, hal ogen, an al kyl
group having 1 to 5 carbon atonms or an al koxy group having 1 to?$§ Nggriogsn
atons, mrepresents O, 1 or 2, and n represents 1 to 4. 8. The method of
produci ng a wat er-based pignent dispersion for ink-jet ink according to
claim1, wherein the quinacridone-baseg pigment is C.|I. Pignment Red 122. 9.
An ink conposition for ink-jet recording conprising, as a nain conponent,

t he wat er- based pi gnent dispersion for ink- jet ink produced by the nethod
of any one of claims 1 to 3, 7 and 8. 10. The ink conposition for ink-jet
recording according to 2 0 NOv 2006 75 claim9, which is used for a thermal
jet type pri Thermethod of producing a water-based pigment dispersion

for ink-jet ink according to claim 1, wherein the
phthalimidomethylated quinacridone-based compo

und 1s a compound represented by the formula (I):

O Rm | o) B

H
N AN
N89S Ui

Rm

wherein R and R’ each independently represents hydrogen,
halogen, an alkyl group having 1 to 5 carbon atoms or an
alkoxy group having 1 to 5 carbon atoms, m represents 0, 1 or

2, and n represents 1 to 4.

8. The method of producing a water-based pigment dispersion
for ink-jet ink according to claim 1, wherein the

quinacridone-based pigment is C.I. Pigment Red 122.

9. An ink composition for ink-jet recording comprising, as a
main component, the water-based pigment dispersion for ink-
jet ink produced by the method of any one of claims 1 to 3, 7

and 8.

10. The ink composition for ink-jet recording according to



2 0 NOV 2006
75

claim 9, which is used for a thermal jet type printer.



