1 DESCRI PTI ON WATER- BASED PI GVENT DI SPERSI ON FOR | NK- JET RECORDI NG | NK
COVPCSI TI ON FOR | NK- JET RECORDI NG AND METHOD OF PRODUCI NG THE SAMVE
TECHNI CAL FI ELD The present invention relates to a nethod of producing a
wat er - based pi gnent 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 _ conposition for ink-jet recording
produced by the net hod. BACKGROUND ARR As a water-based ink for i nk-j et
recording, The pigmented ink has been devel oped. The pignmented ink is
expected to have excell ent materD@§§§¥ﬁ%%%% and light fastness, but has
probl enms such as change over tine due to” "aggregation or sedi nentation of
the pigment, and clogging of a nozzle of print head. To sol ve these
probl ens, a nethod of dispersing a pignent in an aqueous nediumusing a
resin as_a _dispersant is enployed. As this nmethod, there has been
proposeHAgEﬁéﬁﬁggDofI&N§ﬁgrQlﬁfégsﬂéﬁ & OFhi K AT dHEGRRRENGal 1K | n wat er
in the presence of a basic conponent to obtain an aqueous sol ution,

addi ng @OPPEMERTONS BORI dNEMIBT SECORDIFGC2 AN MATHAD OF HRROIGHHEF sTHE t he
pi gnent using a paint shaker or a sand m || (see Patent Docunent 1).
However SABEnce this method 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 such as |ow
production efficiency. The resin used as a dispersant is not selected

enough in this nethod. Since thgcuwaican: kgsed pi gnent di spersion thus
obtained is insufficient in dispersion stability, it is difficult to

stably dispers he R gMBnt ek o LY REr iked of L Ry; ' Ay the
. tles t I’{)Ei% t (ﬂ'ﬁl
resin as the gles%er ssant . Iguret éLI’OITDI’re, | {%%I S%i I’?pénse;t: e totbftlea |1 ze é/

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 aqueous 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



good ejection properties of the ink, and good inage quality and
durability of printed inmages. Thus, a water-based pignmented ink
conposition for ink-jet recording having excellent |ong-term storage
stability has never been provided. As for resin used as dispersant, a
styrene-based resin has been studied. For exanple, there is known an
exanpl e of a water-based pignent dis@ersion for ink-jet ink in which a
m xture of a humectant, sodi um hydroxi de and carbon black is dispersed

by usin tyrene-acrylic r.esin (.styrenelacrylic acid/ methacryl.ic acid
77/ 10/ 38,h§3rm %gﬁ %I’ r%réléjs:d %(? sal%é’y t%’foéﬁaigan}s/er}%eusd]i%%e? Y ?l'ha]éerpai nt
shaker (see Patent . cunentag%. Aggordinqit% t he nmet hod of, pro%gﬁﬁng a
vater - Bdséd SERGNENL di 558 SRt el B r )the HQNEVE Spulirics (s i t
is made possible to produce a water-based ink for ink-jet 3 recording
havi ng BREErefPegi §pér dingd usteaiing R 4a¢ Sthicth Predwodl ackeohesed fine
particle size, and the water-based ink is excellent in ink ejection

pr oper t kesaddowenatursi e a tkine ddieadinig qr doessl Sper progluet egess col or ed
kneaded m xture is not included and an effective auxiliary dispersant is
not useéodngt k¢ spetreinkapeddedls wasnd nsufifdcpiierdd, rcdwsichd e mreolbBaerr si on
stability when used for a thermal jet type ink-jet printer. Wwen this
met hod issichPRlsi @dwt @ raduaza o M i@ncydui PRer rdene RisgEnts awhich is
considered to have poor dispersibility, good dispersibility is not

at t ai nedae rcMRANEd nWitt R LYRUY Rirdtilon Tl alisi fdfl gy ar isQys. Pignent

derivatives as auxiliary dispersants other than using the resin as the

disper sgale r YRR ATBIGR0 ARD AN UL ) SPET SO0 LA &, 01 the

pi gnent tor a long i od.” For “exanpl e ere 1s propose

utilizin el ectrostatic.r.epul sian of a,.sulfoni.c acid grpupscontalning
pi gnent lglerd i1§§teir\§gogd§gra6>é§ lgcr%’o J’tnchéIL % L?rjffégclecuo t at%i %ﬁr%ﬁfy %%?%%r%e

pi gment .and g sul foni c aci.d group-.containin i gnent derjvative (see

Patent PRCURSARCSF. TREcGr dioRY B5 IS Hetfigth oY 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



al t hough di spersion stability of a colorant is inproved, printed matter
obt ai ned has high affinity with water because of the presence of a polar
functional group on the surface of the colorant. Furthernore, according
to this nethod, dispersion stability is inproved only by the addition of
the 4 pignent derivative, and thus there nmay arise a problem of poor

wat er resistance. To attain excellent dispersibility and di spersion
stability of a water-based pignent dispersion or recording ink, which
contai ns_a_quj.nacr.i done-base igment as_the cploran there.are
propose&?ﬁﬁ%§ﬁﬁﬁxﬂﬁ%ﬁ?§i?ﬁi} ?ékcé%i%ﬁg?bﬂnmﬁg?g?ilquthﬁgﬁFhone-based
pi gmrent and a _di net hyl am nonet hyl at ed. qui nacri done conpound are used in
combi natGP s LISt dhtS BocimmiPat ek 317kt ePPBakRE YpFgheRESed

di spersi on containing a quinacridone-based pignent, a .

pht hal i rirdoriet AR e Ui Hackh b ovike Pabenl poppouhdesa However, since

qui nacri donesul foni ¢ aci d-based conpound, and a anionic group-contai ning
or gani ¢ fa Wreyddi rop poares hafv ngprodhassg &raonsorednkpeadédohix0reo
600C (see Patent Docunent 5). However, the nmagenta water-based pignent

di sper siign mgsciridiatied neidese Pt d ot cmsxhasangveal speesant udsetot
regarding selection of the resin used as dispersant and the kneadi ng

met hod sided fry e rF-asdded oibe wsedinandrt Busntt iMasongttesMf fi ci ent
in dispersion | evel and dispersion stability. It was difficult to produce

| Spe _ ( : : . s
a wat er ogLO % é’imabﬁiﬁ%?;@}?ﬁr? Yedh E&Ei? tﬁ@%g};y% ilggfé%h?hib@g a

qui nacri pi gnent havi di sper si ity, o I ng

et or - bR et P BRI 1 ST S AR et of &
Cont a1 midRg PRI vt e T BT B BPREHERRR  EhauRr POk
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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 period.

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 alpolar functional group on the surface of

the colorant. Furthermore, according to this method,

dispersion stability is improved only by the addition of the



di spersing step. In the nethod of mlling using twin rollers, there is
enpl oyed a nethod of kneading the m xture to obtain solid chips
containing a pignent, mainly adding water and a water-soluble organic
solvent to the solid chips, and dispersing themusing a high-speed m xer
or honogeni zer to obtain a water-based pignent dispersion (see, for
exanpl e, Patent Docunents 6 and 7). Tg easily produce a resin solution
an organic am ne conpound is added during kneading and a specific

pi gnent derivative is also used (see, for exanple, Patent Docunent 8). A
wat er - baseghén gnaet i daspee si andi shpsodneed hyy kreadi agpaopllemerdE- acrylic
resin having a wei ght-average nolecular weight of 50000 using twin

rollers fs6e,wi0Er £X30PtgncPatent Docunment 9). By using the above
nmet hod, the pignent is finely ground between rollers under shear, and

coating with the LeshihagkcLiifert SRELSERL s DI PELOUSAANGTRB U LACE Of the

finely ground pignent. To optim ze eadi ng conditions e m xture of

the resin and. the prgnent, kneading is carried out .after _adding a

sol vent THArEbY Y o il SSeT Ve { Ra° T AsPhIMER ¢ ndFEPRE S tPRe Sentrre T tur e,
Therefore, in the case of preparing a. watey-based, pi gnent dispersion

fron1thel%%eaﬁ%ﬂchi§?ﬁF%}n§ ?eﬂﬂﬁﬁgcﬁid?ﬂﬁ_éaﬁ9gnpl§ nér@§h¢%§ of the

nmel ted kneaded m xture are required and the dispersing tinme is
pr ol onge€P1oBRRIt t htReAe WAt 8r PHaBedei gReffcaAPSPérEPEn PRAVERG good
di spersion stability is not always obtained. For exanple, kneading using
twin roldesrersieondoeredni a anidpenidgseehasaddpwgmentamadd lae
wat er - sol ubl e organi ¢ sol vent are vaporized during kneading and,
final |l y,dso¢thly tampgohavhngahedhgsbhadridontenbmpoendbiaieneded rirt he
di spersing step, crushing and dispersing of the pignent in the form of
solid cheqpsbimstibe (seadbatedtabbenmaddi Ay, waher aawd tielhre baateey - sol ubl e
organic solvent. Since the pignent coated with the resin as the
ghén rs i u ofle - ed pigment, a
di sper sapighentrasbpdrsibe eoathnginf bhgusHetacaocpk-theed pi
phthalimidomethylated quinacridone-based compound, a
guinacridonesulfonic 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
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
guinacridone 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



pi gnent may becone insufficient. Only by passing through the kneadi ng
step, the pignent in the water-based pignent dispersion is finely ground
and initial-dispersibility is inproved. However, the water-based

pi gment dispersion is insufficient in long-termdispersion stability
under a high-tenperature environnent on the assunption that it is used
for a thermal jet type ink-jet printet. To obtain a satisfactory agueous
di spersion of a quinacridone-based pignment having poor dispersibility,

LS RO Alorefi S A TRHNAGCARADI, o fldectiyely LERL FUAY

coating of thée surface of the pignent wth the resin and adsorption of

the aUXicloinﬁraﬁnqin ar sant onta.the surface o oflrbelep'c?rng igysgf\L%r%i ng the

resin as e dirspersant "aid an duxil1ary dispersant. wever, there has
never been, found a net.hod of . praducing an.i nk conposition for jnk-jet
Fecor di R GnPATNIERG 1% GHSTACH tohdb bt 1Y grenlo* ¢ dpabite or the
sinmultaneously  realizing_dispersibility, long-termdispersion stability,
and i nK1SPEESIOY FiGFer t £8s tG MG Hath g prinking weing nhghn | Boklers,
Thus, it has been strongly required to develop an ink conposition for

i nk-j et theg@r disngmEdionted @ meddrad o dtneddicnority pextoren theehbdinet
type ink-jet recording, and a nethod of producing a water-based pignent
di sper sisorlid ahiipsk-doett aimking ed rioynprroducer 1iky addadEng mka cenpasd ta on.
Pat ent Docunent 1. Japanese Patent Application, First Publication No.
Hei 10- @332 -Ratleni] Dexyapeniic Zolksgranese ot esl APpthLes ) odnd Fi r st
Publ i cati on No. 2002-256201 Patent Docunent 3: Japanese Patent

Appl i caldi®peddimgt trHRublisgald an MNoyh-20802=R41.638r Pet enbmEYeniRaE o
Japanese Patent Application, First Publication No. Hei 9-151342 Patent

ggggfrﬁgtfgfi#@amf@a@@d AR &t 1 @Mspdit $ 88 Pué ] CAL ) 0BxMNRp1 e,
Patent Documents 6 and 7).

To easily produce a resin solution, an organic amine
compound is 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 9).

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,



Pat ent Docunent 6: Japanese Patent Application, First Publication No.

Hei 6-157954 Patent Docunent 7: Japanese Patent Application, First
Publ i cati on No. 2000-80299 Patent Docunent 8: Japanese Patent

Application, First Publication No. 2001-81390 Patent Document 9:
Japanese Patent Application, First Puyplication No. Hei 10-BB042 An

obj ect of the present invention is to provide a red or nagenta

wat er - based i nk conposition for ink-jet recording, which is excellent in

di sper Sidlirdoviayl 1 tHeSRINYBR HrRPIdiddhifP bt Sth&Shelt 8! ¥nLQqcquse an
increase in particle size even when allowed to stand at high tenperature

I
for a l i ; i [ Sq4l j kel.y. I nerease in
Vi scosi 3{}9%%?6: %q’éexé‘é%l el%!te?r?\l}%ri n él fldglSg%b%,#ﬁyglﬁgmgggéfoggggggbi gnment
di spersi_gn, for ink-jet ink used.to produce the. sane,.and a pethod of
produciﬁ&dtﬁgufageﬂézﬁ§fﬁ&5%)j3§ m%ﬁttéhfﬁﬁﬁﬁﬁa P RUEN 9%°Ts to provide
a water-based . nk conpqsition for an ink-jet recording suited  for a

t her mal dilﬁlP-ﬁrétlorr’ecsmlSrdté’ys’tserHOtDl aCﬁJFé%’@:lW' I l&@lﬁ’@@pﬁﬁe pr esent

inventors have intensively researched about the above problens and found
that théSEsHAs S NCart WBd TSoIARth Bys (RATHIGHRA f B | i PIRCreanSteMThus,
the present invention provides a nethod of producing a water-based

pi gment adids piértssi xo @ nfdo rt hien kedjtesty - skl ub Mhi @t d micd uslebvenk nebeli ngppr bzeds
for kneading a m xture containing a styrene-based resin, a

qui nacr iddomnerddehding gment ,fimgihtyhalsai idbnett hyd ab @diowi naghi slohed based
conpound, an alkali netal hydroxide and a hunectant to produce a

col or ed domeadad a3@ ichtdidad.e, Iandha diispersing PegssSchhirdy SfIRt si ng
the col ored kneaded solid m xture in an aqueous mnedium wherein the

styrenediagRd Jigs B hahbFPodnertBsish Ahe MY En O £ as 1 Yd ePR: Paseds fopeer

unit based on all nononer conponents, a nononer unit containing an

unsat ur d®fflucted 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 obtain a satisfactory aqueous 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



al i phatic carboxylic acid having a radical polynerizable doubl e bond,
an acid value of 50 to 300 and a wei ght-average nolecul ar weight of 7500
to 40000. According to the nmethod of the present invention, since a

m xture of a quinacridone-based pignent, a phthalim donethyl ated

gui nacri done-based conpound, a styrene% based resin, a hunectant and an
al kali nmetal hydroxide is kneaded by hi gh shear force in the kneadi ng
step, the quinacridone-based pignment is crushed into fine particles and,

at the sapediigfent 18, dorrenerhasatk rasi i pc{@vm@dd#}g@r €land an

di spersibility in the presence of the alkali netal roxide 1s

ef fecti vel t.he surface of the finely ground
quinacr¥§8ﬁé§%§§£23%F§%%%¥?hand thus the surface of the pignent is
coated. Since the %%yrgﬂg-ba ed resin ysed i th pre eq% igvention
contains a hi é‘llt‘?w(,eé’ ent" B0% B M oot Shriet %rg?‘é?% e2based nononer
unit, it shows good .adsorption onto the hydrophobic surface of the

pi gment PTOFYCERS FE ditapriRAT o It §%e Piigrsnt HReC¥ 31 PheCrRER HN1NG
snoothl'y proceeds. Consequent|y, pignent particles encapsul ated

ef fi ci et IFpiing AHagRddisRy Rignele regralle dpEpeigeltaneewelyaqueous
mediumin the dispersing step. At the sane tine, in the kneadi ng step,

t he pht hralaildizdorge tdiyd peetresd iull aer | dore-t s edi spepoilon asabhbibyxi andry
di spersant is used. In the kneading step under a high shear force, the
pht hal i nintkoreitdot iadre b ppenaci e <l aher hag ethagearponint isg sat ashaghoitebygl .
adsorbed onto the surface of the quinacridone- based pignent, and

di sper siterusst aly IHdy Wfert hea weri@ry basqdl rd or@ndle dé 5pgr shoinks i nproved
when the kneaded m xture is dispersed by a repulsive force due to steric

hi ndr ane@mpd s At -Ras ethit-Het Ofeddtkai®d WweLek di 80us¥hi € cont ai ns _
pi gment particles having a very small particle size and is excellent in

(haPeLa SRty st e eent oo e RLc ULl L0
opti Onalaln)él aadqr-\é%o\/(f‘réf)"bsroducing a water-based pigment dispersion
for ink-jet ink used to produce the above ink composition.
Patent Document 1: Japanese Patent Application, First
Publication No. Hei 10-60332
Patent Document 2: Japanese Patent Application, First
Publication No. 2002-256201
Patent Document 3: Japanese Patent Application, First
Publication No. 2002-241638
Patent Document 4: Japanese Patent Application, First
Publication No. Hei 9-151342
Patent Document 5: Japanese Patent Application, First
Publication No. 2000-191974
Patent Document 6: Japanese Patent Application, First

Publication No. Hei 6-157954

Patent Document 7: Japanese Patent Application, First



additives, and thus the present invention is very effective from

i ndustrial points of view. The present invention also provides a

wat er - based pignment dispersion for ink-jet ink produced by the above

met hod. The present invention also provides an ink conposition for

i nk-jet recording including, as a main conponent, the water-based

pi gnment dispersion for ink-jet ink pro%uced by 11 the above nethod of the
present invention. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON Now t he

respect ip(g, COMPONSNL§, Useshh Dg§Hgg kneadi ng step and the di spersing step
wi |l be described and also the respective steps will be described in

ror e detdond Mo enes based-pest neJhe, 81 upgneebased regi.used in the

present ‘invention aresinwhic nass or more of a

styrene- ed nmononer unit. b on all nononer conponents, (ii) a
nDnoner%ﬁﬁﬁa?ﬁﬁﬁ%ﬂ;ﬁam)é&éhﬁgifggated al i phatic carboxylic acid having
a radi cal polynerizable double bond, an acid value of 50 to 300 and a
wei ght - Rdr&lfe IRFEReRar® wel 3penete Iapent o”BBHOO2t AN usEdLRErein, the
wei ght - aver age nol ecul ar weight is a value, as neasured by a GPC (gel.
per meat i P i Paphysli Fet®deéd2reduced in terns of a nol ecul ar nass
of polystyrene used as a certified reference substance. The neasurenent
was carried oWin mpbidet fof | O ngre spparmuenndncoadidi pnevidel aveey
punp: manufactured by Shimadzu Corporation under the trade nane of

"LC 9A" jorSystgentcontaod -apa sednifilactompds byioShf ordznkE9eporatbaeniungger
the trade nanme of "SIL-6B", Auto- injector: manufactured by Shimdzu

Cor por atwiinchunterestdel 1émaden naiepofs 115l 11 68" anBetiespersivangtastiuned by
Shi madzu 12 Corporation under the trade nanme of "Rl D 6A"
and 1s less likely to cause an increase in particle size even
when allowed to stand at high temperature for a long period,
and also which is less likely to cause an increase in
viscosity and is excellent in printing stability, a water-
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

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



Dat a processing software: manufactured by SystemlInstrunents Co., Ltd.,
under the trade nanme of "Sic48011 Data Station" Colum: manufactured by
Hitachi Chem cal Co., Ltd. under the trade nane of "G.-R400 (Gard
Colum) " + "G.- R440" + "G.-R450" + "G.-R400M', Eluent: THF, Flow rate: 2
m/mn, Colum tenperature: 35C. Since the styrene-based resin used in
the present invention contains a Iarg§ anount of the styrene-based
nmononer unit, it shows good adsorptivity to the hydrophobic surface of

pi gnent, and thus the surface of the pignent can be satisfactorily

coat ed idgbrithei hDhigh f seycapsyubesedsrebenst ¥r gaenhasedonendaeed known
conpounds can be wused. For exanple, there can be used al kyl styrenes such

as styrengnede o4 hyhehy1 eRedoRe PR YL SLY E8RBac2ifione-based compound,
di met hyl'styrene, a-et hyl styrene, a-butylstyrene and a- hexyl styrene;

hal Oge”aér‘?dafﬁé’igggéggi'?ﬁ};é‘?of}iﬁgl Qﬁg?gm}tﬁﬂ@ctaﬁtdﬂloob?% yieng and

3- bronost yrene; ni ttostyrene, oxystyrene and vinyl t ol uene.
The conte of tpgegégrene-bgsed nomer Hnit as_a_ material of the

styr ene- Fasd? ST R TE pP 8 &P aBF S FFEm 80%t 8 290056y 1ids OT 058RS TOT
articul arl referaply from 70 to 90% by. .mass. Wien .t he content of the
SRR SEEAIE N (B S IR S R S O R B

styrene-based resin to the quinacridone-based pignent becones

i nsuf fi TStV BNdWRALSIR3tBPsPEYEPBR-BREBHI Fey1pf helfe Rt &Y- BESSd 9B gnent

di spersion for ink-jet ink may be | owered. Al so plain paper recording

propertieerefof he faveenpabedefnkongmernkniét basedr ¢nngllc avpesiat on

obt ai ned from wat er-based pi gnent dispersion may be |owered and the

i mge reconpdngntensat ponayebeuhotiecedtandingf ant hesadrgatcdde wat er

resi stance may be | owered. On the other hand, when the content of the

st yr ene-d&hsphlatmbonoaerbosylwct Acndt hevabgve raddgealdipspgmsdiidakilye of t he

styrene-based resin in an aqueous medi um can be inproved and

di spersiddbibly band, despeestonadtiabblfi 6y eb Bhe pngmantwdiyHth@average

wat er - based
molecular weight of 7500 to 40000.

According to the method of the present invention, since

a mixture of a quinacridone-based pigment, a
phthalimidomethylated gquinacridone-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



pi gment dispersion for ink-jet ink can be inproved. Furthernore,
printing stability is inproved when used as the water-based ink

conposi tion for ink-jet recording. As the unsaturated aliphatic
carboxylic acid having a radical polynerizable double bond to be
copolynerized with the styrene-basedj_ noner, known conpounds can be
used. Exanples thereof include acryli’c acid, nethacrylic acid, a-
ethylacrylic acid, crotonic acid, a-nethylcrotonic acid, a- ethylcrotonic
acid, i sogs obQPhEs@LheiofBbei €nach dgmétiiBaLeé t3CtHe kE3gANkRoaEhdy
citraconic acid,ﬁneasaconic acid and glutaconic acid. Anong these
conpoun yhic agigd DAt e AR prafelablyatisgd, and the
t wo areq§g%rt§cularly pfg%gpgﬁfy%ﬁgég in%%%nbination. y us?ng acrylic
acid in ' Lon wit I C i d C rj L
synthesi§9§$é?%%{$%s¥% ?%Q?%%?%%%%éa%g8é4afﬁuggﬁ%¥$§r§]?@e%%%?hgﬂrggfn IS
i nproved. Consequently,. there may be. obtaj ned i.gnment_di sper sion which
is excelTENCUT ﬂm%?b?‘ﬁgéns{lg%i ?f?éeﬁﬁﬁn%oﬁt‘ﬁ?nsaqtfn%? Y Bund*Part 121 es.
As the mononmer of the styrene-based resin in the resent invention,
three ki %@eﬁ%ﬁ%%e?geéucﬁh%sp Y??%h%ldﬁﬁgEﬁyﬁﬁﬁgﬁeﬂPl8@F§F9@n§6id and
nmet hacrylic acid are preferably used. The total content thereof is

pr ef er abP3seBogompoRRdsadr thdr 2UphsarpndasPerbabhel ScBABEnentd EBeas to
enhance dispersibility and to incgeage anglass trﬁnsition point. As the
st yr ene-beeedinesthepf ondexaapheghkabear nbaovaer sthet her than the
styrene-based nononer and the unsaturated aliphatic carboxylic acid

havi ng aphtalnd tiahigohy eyl zabd equilnabl edboadbeaadbeompedndEianpl es of the
nononer include acrylate esters and nethacyl ate esters, such as nethyl
?cr¥IgtfsTm&@f@?yfrﬁmgyh?ﬁefﬁé?o?nbpyt?afsykihge ggct?ﬁtﬁgi?afmdeﬁal
ert-butyl acrylate, 2-ethylbutyl acrylate, 1,3- dinethylbutyl acrylate,
hexKI ac?aé@é epi%m'@ﬁhyl ﬁﬁdydjliépéyls@bﬁ, st@pliyhitacoyl ahe, wakkhybased

met hacryl ate, ethyl nethacrylate, n-

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 dispersion
with an agueous 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



butyl nethacryl ate, 2-nethyl butyl nethacrylate, pentyl nethacrylate,
heptyl nethacrylate and nonyl nethacrylate; acrylate ester derivatives
and net hacryl ate ester derivatives, such as 3-ethoxypropyl acryl ate,
3-et hoxybutyl acrylate, dinethylam noethyl acrylate, hydroxyet hyl
acrylate, hydroxybutyl acrylate, ethyl-a-(hydroxynethyl) acrylate, 15
di met hyl am noet hyl net hacryl ate, hydroxyet hyl nethacrylate and

hydr oxypropyl mnethacrylate; acrylic acid aryl esters and acrylic acid

aral kyl test elsove Wt isd Rendie asrydate, ibeagyionacryl ate, phenyl et hyl
acrylate and phenyl ethyl nethacrylate; nonoacrylate esters or

nononet hacryl ate esters of polyhydric alcohol, such as diethyl ene
glycol, triethylene glycol, polyethylene glycol, glycerin and bi sphenol

A; maleic acid ding*l 8®Ee%§ﬁsﬁﬁﬂR%%N%i%Eﬁh%hE”%k%%hﬁﬂﬁﬁp di et hyl

mal eate, and viny acepa e. e or nore Kinds of 'thése nononers can be
added as a nononer_.conponent.. The wei ght - avera nmol ecul ar ight of the
styrene- base Cﬁbﬁﬁ?{ﬂéﬁf?ﬁF%Yﬁaiﬁﬁ% n?%ﬁﬁﬁ%?oﬁnighﬁﬁg%?ﬁ éggaﬁﬁﬁp
from 7500 o 40000, and nore preferably from 7500 to 30000.  The

vei ght - A& 44 IRIT A et ot Y5l balr®i LeFariyePr@rdrabfy Wrehin a range
from 10000 to 25000. When the wei ght-average nol ecul ar weight is |ess

t han 750%SHefGI%R StERpersl brPardeseriled ohniRopardeEfélsi ze of the

gui nacri done- based pi gnment can be easily conducted. However, |ong-term
st or age Stlalfityngnefbased wegein based pi gnent dispersion for ink-jet ink
may be | owered and sedinentation due to aggregation of the pignent may
occur. On the Ttehert yrtmamehbadmh tdei melsdd - Avetlagepresectl] anveekghh of
the styrene-based resin is nore than 40000, the viscosity of the ink

conposi tiisora fxysimkel Bth riecor (i Ngo Pt epareds§rom hbee wat er shgsedepi gnent
di spersion for ink-jet ink containing the 16 sane increases and ejection

st abi | i thasafd thehdrike MRy bepa s€duseda BSpRéhahéy EBmpbgERRE,] €L ihype
i nk-j et recording.
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 Corporation 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



The glass transition point of the styrene-based resin is preferably 90C
or higher, and is nore preferably within a range from 100C to 150C. When
the glass transition point is 90C or higher, thernostability of the ink
conposition is inproved. Therefore, even when the water-based ink for

i nk- jet recording conposition prepar fromthe water-based pignent

di spersion is used for thermal jet ty ink-jet recording, there may not
arise a change in properties, which causes ink ejection failure due to

repeat e VBRI NG ordNthdd WSt hd te # PNkl r&d. “spag et hod of produci ng the
styrene-based resin, a conventional polynerization nethod can be
t

! c | i : can
Cehct) on i B DF oot ca O o Polyaar: 2t on oAl e Jeror ope Shalapgs

for exanp

sol ut | on. pol ey | 231 o1, SUSRSISION, 01 YIBTI 2L} g8 o pbul ke oy o

pol ymer i Zzdt’i on.” ‘Exanples © e polymnerization alys

2,2' -azaobis(2,4-di net hyl val eronitrile), 2,62 - obi si spbytyronitrile,

T OB S e B e dThdh 1351 k) GRIDT  Chor oxt e, Rty bhe
peroxi de and butyl peroxy benzoate. The content is preferably form0,1 to
10. 0% by 57 e fon GHER AR Gy [ CahdrRfutdhpohentl~FhE0St Yr efb-b438d
resin used in the present invention may be a randon1copo|¥ner or a graft
copol yner . GIeR4FAM't, 1l uwpol yHEY, | Rkdwidestef o7 mkanphe, Calyraft
copolymer in which a copolynmer of styrene and noni oni ¢ nononer

copol ynerempatatung 1 35t§r ene or pol ystyrene constitutes a stem or

branch, and a copolyner of acrylic acid, nmethacrylic acid and the other
nmononer i ncl udingretihrenet oonrsttihadesd e himncdedrist ehe ghesent
styrene-based resin may be a mxture of the graft copolyner and the
random copadntitesn @) t&Anhagrl sode basedhpi ghietie Ast yhengubasaedi done- based

pignment in the present invention, any conventionally known one can be
used. paCMd € exaNpl BS shereofoddciasiergt el byl gyi nRer hgarephased
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, oa-methylstyrene, f-methylstyrene, 2,4-
dimethylstyrene, a-ethylstyrene, o-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
90% 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

quinacridone-based pigment becomes insufficient and thus



pi gments such as C. 1. Pignent Red 122; dichl oroqui nacri done- based

pi gnents such as C.I. Pignent Red 202 and C. 1. Pignent Red 209;

non- substituted qui nacri dones such as C.I. Pignent Violet 19; and

m xtures or solid solutions of at |least two kinds of pignments selected
from anong these pignents. The pi grreg% may be a dry pignent in the form
of powder, granule or bulk, or may be“in the formof a wet cake or
slurry. Anong the quinacridone-based pignents, C|. Pignent Red 122 is

preferabli@net3) o KildpiMBld) JBy AXiif AS-Yde @l Sfdhe Bt AL Py dEO¥hde 1n

t he present invention, for exanple, sodium hydroxide, potassium

hydr oxi a it hi.um- | e . t , Sl um

hydr oxi grig%grgférégﬂimﬁgégég%%g&%%%gnt%%%%t @ggpgérﬁﬁﬁgtéﬁg%ééﬁygroxide
is preferably Q.8 t .2 tinmes the apount required. to neutralize al

car boxyPrgPEeST 1 Tna T yHEe: s U for B elftt af Fap RO 2Hr boxyl
groups in the styrene-based resin used in the present [nvention with the
al kal i FOMRCSHFdOSK I 2 NG i Fh el g PRS&D B et Hat €+ SHEEPPEi BRYi ty
is attained. (4) Auxiliary dispersant The phthalim donethyl at ed

qui nacr P§oReNeFEE ad%ﬁd\mdlm%&qqplf%%r&@ﬂty ment penlewarpd and,
synt hesi zed, for exanple, by reacting non-substituted quinacridone,

di met hylfguithgamicdene tdye diatie D rerpl Sairde oy whe hl ke hadi ni@e thed

al dehyde in concentrated sulfuric acid, and is preferably a conpound
repr esemité@ rhyharitg fWildrovilrg dortmrnita i )thCHe Wenetleased RoandeR ieach

i ndependently represents hydrogen, halogen, d-C5 al kyl or O -C5 al koxy,
m repr esenthsir0,the @bRe whe), réjsmsentlsi lity &df thé sstprenprbheedbl y
from1l to 2. Specific exanples of nore preferred conmpounds anong the
conpounds gigpries e edpdnoddanddiuml @ 15e | g tiskee € 0APOUALSpersibility

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, a-
ethylacrylic acid, crotonic acid, o-methylcrotonic acid, o-
ethylcrotonic acid, isocrotonic acid, maleic acid, fumaric
acid, itaconic acid, citraconic acid, measaconic acid and
glutaconic aqid. 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



represented by the followng forrmula (I11) having a group represented by
the following fornmula (I'l): 19 n (Ill1) wherein mand n each

i ndependently represents 0, 1 or 2, provided that mand n are not

si mul taneously 0. Most preferred conpound used in the present invention
is a conpound having 1 to 2 groups represented by the formula (I11) per
nol ecul e on average. The conpound is ticularly preferably a conpound
having 1 to 1.5 groups per nolecule on average. \Wen the nunber of the

group repiesent eoPyitPeorf ehaubashl ) si smbessehiharcdn peguemt egul e on
average, the effect on dispersion stability may not be éxerted. On the

h h f k han - I
ot her %%2@?%$?8 BH€Q§§e8 atP%EQEHHpdhépg?éﬁobogﬂﬁﬁEpﬁg e@%eqqgh% on

average, C strcs of the conposition -jet recording
may be reduced. for_gex L bl eeding_.occurs,  l.n _the present. i.nvention,
the contoht or ete ShoBnEhali A donet AgiaF A Hat HadF P HBHe RELES Lo5tpound
is preferably from1l to 20%Db ss, and nore greferabl% from2 to 15%
by mass, based®dntPRMPRPALT aftbuhPeoPtYRE SRR AGEr FASAB- BAsERSpi grent and
t he phthali m donet hyl ated qui nacri done-based conpound. Wen the content
of the RRTEIEiabRBERGPat EBTEEI KABFAPdBheMBASBE S0 fP6tindSi STYESH St han
1% by mass, the effect of using in conbination may be exerted with
di f fi culkgsednmehemerhepChhdC ahed ahd menhestylis Aacie BH&n 20% by
mass, storage stability of the pignent dispersion for ink-jet ink and
i nk conposéfevablprubalk- | efhe riecordi contayt behelrest i tal byefedabéd. 95%
Anot her one of the auxiliary dispersants used in the present invention
is a quimacnadenesuinbeai baaeddehaséd moonpeundomfenthés so as to
gui nacri donesul foni ¢ aci d-based conpound, a conventionally known one can
be used.efxanpéeditperedbility 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-a-(hydroxymethyl) acrylate,



i ncl ude qui nacri donesul foni c aci ds obtai ned by reacting non- substituted
qui nacri done, di net hyl qui nacri done or dichl oroqui nacri done with
concentrated sulfuric acid using a known nethod; and netal salts

t hereof, such as sodium alum num and cal ciumsalts; and anmonium salts
t hereof, such as ammoni um octadecylggnnniunl di dodecyl ammoni um

di nmet hyl oct adecyl ammoni um di net hyl di adecyl ammoni um and

benzyl di et hyl oct adecyl ammoni um salts. Anpong these, alkali netal salt is
pr ef er ak igne Yo leamsinesd fh ¢RI het hd ey Dat ®ACK Ly doprgEL honi pedbhdrhased 21
compound used in the present invention is preferably an alkali netal

sal t of ghdllry M}iﬁ%@p%m&@@yﬁytépn&er?me ac@fdamonecpreker ably
sodi um 3, 10- |chIorqu|nacrldonesulfonate n the present invention, the

pht hal i g 4 es.tcf]yalﬁ&dar Lpactd dope; b@é@% 89”{388H91399rgﬁ§t_e, benzyl

qui nacri fonic acr ased conpound are not-inclu
qU|nacr|do aseq% ct ant Aﬁ ctan
pr esent |H§@ﬁi|dnp)%ﬁiwm%a% gri@%ﬁ kno(vj\mp eﬁ%@ gﬁnﬁ thﬁcﬁglg%e’
hitherto been used in the mater-base ior i nk- corq E%
Exanpl e"BtCdHeY L Humeet ant S i k1 B pot %FEY BtR &8 5&%8 PR G e
glycol, diethylene glycol, triethylene glycol tetraethylene gl ycol
pol yet hyd %gyc%WChp?%p@%%%%yb$9%oglyﬂPbroE?F@ﬁgyﬁﬁyéoElycﬁéh propylene
gl ycol, 1, 3-propanediol, 1,4-butanediol, 1,5- Eentanedlol ) '
1, 6- hexarekieihy heme hpkeeeli 0¥l yaepin- andxhhepheap]l Bri matkycolsichane
and pentaerythritol; polyhydric alcohol alkyl ethers such as diethylene
gl ycol dvonbhyi ws@@h%@u«t:letaaedhye‘ehgl ghgtekteopodetdhpthyilhea lgade,
propyl ene gl ycol nonoethyl ether; and pol yhydric al cohol aryl ethers
such as atdytenel gyethteaondptend meiterk ands e hHytleage godycwéravnabenzyl
et her. These hunectants usually serve as a poor solvent to the
st yr ene-ibaseddedsa s aisecdnomet heoppesent.i nventi on, and
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
guinacridone-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 wviscosity of the

ink composition for ink-jet recording prepared from the

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



di spersibility of the styrene-based resin during kneading is 22 inproved
by adding the al kali metal hydroxide. Therefore, a satisfactory solid
and col ored kneaded m xture contai ning the quinacridone-based pignment
and the styrene-based resin is formed by kneading in the presence of the
humectant. One or nore kinds of these _hunectants can be used in

conbi nati on. Wien using a hunmectant having a boiling point of 170C or

hi gher, preferably 200C or higher, the humectant is less likely to be

vapor i zeghnduri 1 d 6 Knadli e OPES Rt L 00 1 80Py kpeadh 801 ARNMBG 8kl oved to
proceed while nalntalnlng the solid content” of the col ored kneaded

mi xt ur e.. Jhe- rgegé] 8021 B S SESER, 25 @thygsgtfm @Q@ ﬁeeg;eagag.

|nh|b|t|ng agent 1 ter-base gnen di spersion an
wat er - based i i et _recordin pref er yhydeic
al cohol s havin‘[ﬁ1 S%O|%??ﬁfEﬁﬁ?npo OM/V§| ?I?E%r%g g dsﬁ¥gace

t ensi on,, whi ch ar%%ilq g at rature, and ref ab

gl ycol s Ridreke %y?@ﬁ% %?D% %ﬁd efﬁyT%ﬁ% pﬁ?gDSFbl y VR éaiﬁg

using such a hunectant, kneading can _be conducted w th good

r epr oduciatge t57 QM t HoUitC claist 1y C vagbian dtheo sy rfermse%%%tp%%% in

the case of a kneading operation for a |long period. The respective steps

of the fbt | PWMGEHerhdeni Ehermpsealehtitvivehttoa dnkl cAprobétdescisbed

in detail. (6) Method of producing water-based pignent dispersion The

kneadi ngimprpvend e mifsper,siewprstvdEen mhaevatmpedemed nveht fon askwel |

as the nethod of using auxiliary 23 dispersants such as

pht hal i njelonme¢dytaieg qunpasit domepbasadedcbnpoundeandter-based

gui nacri donesul foni ¢ aci d-based conpound will now be described in

detai | . @igieadi ngpst €poh ni s heskaeadt nghprasesseof tiype presget

invention, a mxture containing a pignment, a phthalim donethyl ated

qui nacr i gerer hased €REPOURSY RoStyFeHe- HasREnEESiA Pavpeadté¥%, 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



by mass or nore of a styrene-based nononer unit, a nonomer unit
contai ning an unsaturated aliphatic carboxylic acid having a radical
pol ymeri zabl e doubl e bond, an acid value of 50 to 300 and a

wei ght - aver age nol ecul ar wei ght of 7500 to 40000, an al kali netal
hydr oxi de and a hunectant is kneaded. |In the kneading step,

dispersibility is enhanced by neutral

,g!ng carboxyl groups in the

styrene-based resin and also the resﬁn is swollen by the hunectant

t hereby to soften

with
nor na

of 50 t@Q

( ~ the surface to forma mass nade of a mxture together
t e gl iger | toaBadas £df F geRatp 1 S| NgegtBet NEXHBlOmes SO Wthicht a

tenperature but is remarkably viscous at the kneading tenperature

kneadi ng and 't he qui nacri done-based pignent is crushed 1nto fine

particl g8 p ﬁ%ﬁeﬁ@eﬁﬁéﬁfﬁgﬂeﬁg%éﬁﬁg?{?é{%ECB?@té{n? (Eoﬁtr%gg‘gfég@nhhe

styrene-base

conpoun% k&)ef ectivg%y gds rbeg 0 tomégﬁ sur;age of
qui nacr iFdSTEPaded conpound tY ushed’ by knd

force.

appr opr ¥ Adi s

Sin. I m donet ated qul nacri done-

h
SV ASECARER 2754 theg R LR Far

In the kneadj ng, step, the kneading tenperature (M) can b
S5 Bt e SO R Put SRS Brheal Akt e o1 The

the styrene-based resin so as to enable kneadinghunder a hi gh _shear

force.

AR RS ¥ 2T HBIY2Y cafr R R BLET &t O hEDEeApaLat GPEMMTER

satisfies the followwng relationship: Tg - 40 <- M <- Tg where M
kneadi ngnieripes afARLOBNECHYL Y8eh- gl ass transition point of a
styrene-based resin. By kneading at the kneadi ng tenperature which

sati sfi e?) thelmbovedortlasenshlpnerRheadi ng vi scosity does not decrease

by nelting of the resin during kneading and the shear force does not
decr ease, resUA$itmpiquémd¢rtd@me—kmeadip@gméatsinltqaigreeﬁpmnent IS

vapori zed and the solid content of the

with dififriveadt yoaf t@iytdenventionally known one can be used.

Specific examples thereof include dimethylquinacridone-based
pigments such as C.I. Pigment Red 122; dichloroquinacridone-
based pigments such as C.I. Pigment Red 202 and C.I. Pigment
Red 209; non-substituted quinacridones 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

NG yrRet 8 Pesshedtie f ORe (£ obee 3Rl difdh t Qop dieyME Xt YEB18Ur i ng

of

is

a

col ored kneaded mi xture increases



conpl eti on of kneadi ng. Furthernore, by kneading at the kneading
tenperature (M), which is at |least 40C lower than the glass transition
point (Tg), the resin and the pignent are integrated at an initial stage
of the kneading and the subsequent kneading step proceeds renmarkably
efficiently. As wused herein, the kneading tenperature refers to a
tenperature of the inner surface of ige vessel through which a m xture
is kneaded with the blade in the kneadi ng step. The tenperature of the
kneaded m xture itself reaches the tenperature higher 25 than the

t emper ahgga@oezfidteh@si pRRFeFILN3Ce .¢f tdhe vessile PVrnanhding {rdPrce
energy. The kneaded m xture obtained after the conpletion of kneadi ng

Conta'n%oan%%%QQIQQQF Mt Qi xvaY.4, . e é%y%éﬂéugggéﬁmkesin.
encapsul at ed qui nacri done- based pignent in the kneading step is easily
di spers [ .aqueo iLymin the suhsequent dispersi ste

Theref ofd, Mok ra " Rl e e Pt S F e

auxi liar i spersant adsorbed ontqg the pigment are Jess |jkely to, be

o T natSaca Chey DBRSTat AOrugA ST e & Hir Hadistithe ke a8

pi gnent dispersed in the agquequs medi um thereby Inproving dispersion
stabi | | BPripg freafEifod SHCeIriEdic iR $thel VR TS HakkHt pi freht ta Hi’Per si on
of the present invention, it is preferred to use in conbination with the
qui nacr i{donéswifldriry adisteyssed conpound as the auxiliary dispersant in
view of inprovenent in dispersion stability, and the

gui nacr i dones Ohieopiht hadiidd doasdd yderesl o iceat hedarsetbag¢d ¢drepound

pht hal i m donet hyl at ed qui nacri done-based conpound in the kneadi ng step.

I n the kmeadiing threogesseoft timararatitod @fn s dien tige § heed waf €t - basedl e,

pi gment di spersion of the present invention, since the styrene-based
resin i pysafelaenacthg mdnhreupslilen edtatghddridengy esence of an al kal

nmet al hydroxide and a hunmectant, the addition of a solvent for

di ssol Viehdthe IIRSiIN: ARdidRe I RLeds d Wi sddH ddge otk hen e veniqaf ter
kneading are not required, and thus hld% production efficiency is

and aldehyde in concentrated sulfuric acid, and is preferably

a compound represented by the following formula (I):

B O Rm | [ 0 N

Iz

Rm

wherein R and R’ each independently represents hydrogen,
halogen, C1-C5 alkyl or C1l-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):



26 attained. The nethod of the present invention, capable of performng
efficient kneading at the tenperature |ower than the glass transition
tenperature of the resin, is suited for preparation of a water-based

pi gment di spersion containing a resin having high Tg, which is
considered to be kneaded with difficulty because it is not nelted with
ease, and is also suited for preparatlPon 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 t®pe ink conposition for ink-jet recording can be kneaded at
di spersed in an aqueous nedium and thus a

spersion having excellent thernostability can be
prepared Wi't'h t he kneadi ng process of the present invention, in
order to maint @ & solid content during kneading within a fixed val ue
and to constaoQtly apply.a(gggble shear force to the col ored kneaded

m xture, a close type kneader capable of suppressing vaporization of the
hunect ant or a kneader capabl e of serving as the close type kneader is
preferably wused, and a kneader equipped wthOa stirrimg tank, a lid of
the stirring tank, and a nonoxial or nultijaxi a)_stixring blade is nore
preferably used. Although i | ade i s not
specifically limteg g bl ades are
preferably used so as iig action. By using a
kneader with such a aré;aring a-¢dl ored kneaded

m xture {or_wat gr-bg diNpersT orCit hr ough t he kneading step, a
' csion can'be prepared by directly diluting the
inithe sanme stirring tank w thout being taken out, and
by subjecti )\ an {initial dispersion step while stirring, then to a
final digpersionOstep,

wat er - bas pi

«e+ (IIT)

wherein‘m and n each independently represents 0, 1 or 2,
provided that m and n are not simultaneously O.

Most preferred compound used in the present invention
is a compound having 1 to 2 groups represented by the formula
(IT) 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 composition
for ink-jet recording may be reduced, for example, bleeding
occurs.

In the present invention, the content of the



Exanpl es of the kneader include a Henschel m xer, pressurizing kneader,
Banbury m xer and planetary m xer, and a planetary mxer is particularly
preferable. The planetary mxer refers to a planetary type kneadi ng
apparatus and is a general termfor a kneading apparatus having a
stirring blade for planetary novenent (hereinafter referred to as a

pl anetary m xer). In the nethod of th@opresent i nvention, since a colored
kneaded m xture having high solid content, which contains a pignent and

TR A LSRG DD oot e s

to the ea state ed mXxture. v y, the planetary
m xer can e wth the . viscosity ranging from|ow viscosi 0 _high

Vi scosi tpfecfge%(?bvftyhrekrooﬁ%r]aﬁ%ngéi’ n%f Hgag? ag%“%iﬁ%ﬁ%i }ﬁﬁe??ﬁﬁ#iﬁe f Rt Igati on
of the kneading process to the subsequent dilutjion_whjch is the

transf ed g StBp M ThLaf e‘?%iﬁae prOtassaRaArRt edf obifin  the sane
apparatus. Furthernore, the hunmectant is added with 28 ease_ and vacuum

di sti | | &Yl afane msed e inenamnal sbe phskasinjdangtBriéatretor ce can
be adjusted with ease during kneading. As described above, it is

possi bl evigagprrEdicldyoagd@ntompeuadi ofrerhydreoptiritientgroipcher t he resin,
wherein the surface of the pignent is coated in the formof a capsule,
to the pdithedtinoid@ie teh yled i godh edh @l nacgoedoise Aieds ech sbnpeundaii st aevsng t he
encapsul ated state by continuously diluting kneaded m xture manufactured

at the kneadiing 15t easandeidustreeal bzi ngihfeigoabrPighatenWabohpes
excellent in wettability to the aqueous nediumand is stable. In the

method QfxdM@Presentad Mventiep, idh arderodier eldid ady Pe fOsMent |
kneadi ng with the qui nacri done-based pignment under high viscosity while

L LS LD ka0l Liersbursnapbecer eenige Lisoanlid,
qui nacridaneshased o OMEH. 5406 pRTORLT M HJoERAY¥LE8En for ink-jet
recording may be drastically reduced.

Another one of the auxiliary dispersants used in the
present invention is 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-
substituted quinacridone, dimethylguinacridone 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



gui nacri done- based conpound and the qui nacri donesul fonic acid-based
conpound during kneading is preferably within a range from50 to 80% by
mass, and nore preferably from60 to 80% by mass. \Wen the solid content
is less than 50% by mass, since the viscosity of the m xture decreases,
sufficient kneading may not be condu& ted and the pignent may not be
crushed sufficiently. By nmaintaining e solid content within a range
fromb50 to 80% by nass reasonably hi gh 29 viscosity of the col ored

kneaded taxtU&y IS5 fg% %ﬁg@@igg f-pbeay{orpe applied

to the co I@ﬁ nea nlxt&) y the kneader ?§d$n%r§ase 9 éﬁd t hus

gri ndi ng, f, {,n¢ @%g@anft'  the polored, kneaded. pi xir e god coat Lng of

t he plgnen with eTesin ar'e al o rocess i P aneousl y.”~ "then

the solid content is_nore than 80% ven if the, resin_is

suf fici étt W%&ﬁt%??e%eﬁﬁp%aiqwmkﬁe]a@@%bc rB‘é“B%?FFQB“SEPl&PPﬁte

difficulty and the col ored kneaded m xture not be eaS|I¥ di spersed
8

in the aqueoustMediuRisfarte Inieperd ngtke éﬁit}ll@\l%rhéd?fﬁ@’é@}’ tedep,

kneadi ng may be conducted after appropriately adding water, in addition
to the mmm@nﬁdonerbarfee@ascenmurmeqraditﬂgeaq@bm@ceﬁdkneadéﬁonﬁxture f or
ink-jet ink in the kneadi ng process of the present invention, the anount
of the stoirdetiesdraderbmmsind i srerederabt judednm dOthé ogbdnparidohg-mass,
and nore preferably from 10 to 40 parts by mass, based on 100 parts by
mass of Hdwed Adiadmamdunt of the quinacridone-based pignent, the

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

qui nacr i gonasuhded e aci d-based conpound in the col ored kneaded m xture.
Wen the amount of the styrene-based resin is less than 10 parts by

mass, di spersion s{abiddd o Hic e Wl g5rbased Phoprpiondi %H@Eé' eanf BE

ink-jet ink may be reduced and,” when the ink <conposition for ink-jet

recordi %&étlﬁ&&ﬂﬁ}g&%\g@ﬂ% Qfh 1 £9Sh 50862 AL P! BLEA TBLESE MRk De

r educed

water-based ink for ink-jet recording. 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;
polyhydric alcohol alkyl ethers such as diethylene glycol
monobutyl ether, tetraethylené glycol monomethyl ether and
propylene glycol monoethyl ether; and polyhydric alcohol 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



hand, when the anmobunt is nore than 50 parts by mass, viscosity of the

i nk conposition for ink-jet recording may increase excessively. The

al kali metal hydroxide used in the kneading step is added as an agueous

solution or an organic solvent solution of the alkali netal hydroxide.

In this case, the content of the aqueous solution or organic sol vent

solution of the alkali metal hydroxi & is preferably from20%to 50% by

mass. As the organic solvent which dissolves the al kali netal

hydr oxi d | cohal  sol vents ch, as, et hanol t hanagl an i sepropanol

are pr ef%?%%?\ge€gbe%l.a a%?%c%ﬁ%r?%/?a%ﬁ éagggugygﬁf(ﬁ Fon g}f’ef%ggﬁgka?i

metal hydroxide is preferably used in he thod of the present

nvent | o1 HHEA SOt S BT LA he Al RAFPEREL KPCRORORTAGUFE GOBCRRENS themes

the amount required to neutralize all carboxyl grougs of the

st yr ene-PaSRFF 3¢ -Thecanpionedt &ne ﬁhﬁeé}ﬁlaﬁ?nﬁn gRedkiesdnngSstep is

preferably within a range from40 to 80 parts by nass based on 100 parts

by mass fprnér byt kheadbuat inf thhepyasancei dénshebasadcpirgtent, t he

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

qui nacr i donesuwrionpr macre-basés cHnpobesd. huMbenahhe ammubt aketihén

hunmectant is nore than 80 parts by nass, the solid content decreases and

thus it d@ybhecondn. | essiddind & apphectsait i ghentgshensiiongepoHict he

ot her hand, when the anount is |ess than 40% by mass, it beconmes 31

di ffi culcsftmcﬁ;t@eoﬁomgﬁekp beE R 2P ¥t H0E *BULFed 1 GBk r kRgRdhghe cRBG £t hUS

it may becone inpossible to apply sufficient shear force. Consequently,

it may di ffieyl t tQ.S LCk I : |,ad e [ K ~ d

bi grent and S33orb TR 50y et Basta yearn ot o tne SarTade Catd ehEs a

uni fOrm&?&‘ﬁ%ﬁ@#ﬁ‘ﬁ@%gn%étHifo&é?& ‘cg.k%&‘éfcebﬁkwh":{% By Q%i%%? g%%- The
of the hune i 0 be used, b

cont ent tant varies depen g on the "resin ut
s prefq&g ig éég e%@ é% gggbgglg?ga’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 alcohols
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



and nore preferably from20 to 40% by mass, based on the m xture. The
anmount of the hunmectant varies depending on the hunectant to be used,
but is 1/2 to 5 tines, preferably 2 to 4.5 tinmes, the anount of the
resin. Wen the amount of the humectant is less than 1/2 tines the
amount of the resin, the resin cannot  be softened by converting into the
swol l en state suited for kneading and3 hus di spersion stability of the
pi gnent may be reduced. On the other hand, when the anbunt is nore than
5 tinmes,qsd Vd sidy ! kN k

reduced dalflé suféfrli% eén\f&ﬁnéeéaaxi) %h%g%%%@&h%%ﬁ%%%ﬂ%%tg\ékﬂg?g%g%?ﬁ#ﬁ?t@? of
the pig b educ a rj 1] f e quality such
as ejec?%%#) é%f%?%(%§v$6€%ﬂ$gﬂ%£%f¥%§£§a%gigbgggﬁgiﬁéﬁgoPn?nw}P%t
recording i repared. b.. D spersing step The col ored kneaded m xture for
mater-bégﬁﬁﬁﬁ$ qréé?%i%$é$£'%hiobtained after the conpletion of the
kneading step is a kneaded m xture which is solid at normal tenperature.
In the dft spEIRATStEEPthis col ored kneaded mixture for ink- jet ink is
diluted with an aqueous nmedi um and then subjected to a dispersion
treatment to ot difte knvgadimbhazeeces ynehtthelivpesenbnirvent hkng eé ink. By
subjecting to the dispersion treatnent, coarse dispersed particles in

t he wat eritiasesl ceitgmeningli s petghent f o2 Phkhabimidematbylateber ground
and the particle size of dispersed particles are di mnished, and thus

i nk-j et ahiaract Bddrsd +1ess sdickormsoen@ct 4 oot gtabetbayedndept hnhavdansicg of
the ink conposition for ink-jet recording are inproved. In the nethod of
t he presgntmdswedtt iMdke SbHCL & HerefleHPacsd dadtohasedn pt gnentnohBrkhe

col ored kneaded m xture for ink-jet ink in the dispersing step has

al ready been eswishesh nd nah hen kaeadh fed sheppRadi eoak edow iRt Reipesin as
the dispersant and, furthernore, auxiliary dispersants such as

e | THAPIE Y| e, O eDeab Ao SOOI i g4 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 solid
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
quinacridone-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



the surface of the pignent, dispersibility to water is inproved.
Therefore, the quinacridone-based pignent is easily dispersed in the
aqueous nediumwithin a short tine and production efficiency is

i nproved. In the nmethod of producing the water-based pignent dispersion
of the present invention, the quinacrigonesulfonic aci d- based conpound
may be used in conbination, as the 332 uxiliary dispersant, so as to

i nprove dispersion stability and the quinacridonesul fonic acid-based

conpound,iipy e Added.-d n the dispersing step. Wien the
qui nacri donesul foni c aci d- based conmpound is added in the dispersing

step, it is unifaqn i r i.nt qgﬁg i h i t he
col ored kneadgé1 Erll‘lhgt ﬁ(rn%amﬁlgie%eéﬂ]’be%ﬁe su jagcézjjtsne % regggﬁéeaghﬁ%g é%lrép,
and then spread over_the surface of the. . quinacridone-base i gnent and
Rsor bed MEBHRE AR T e a T IHETrY e Ftd | Conbhtl TSP AEPBE based
conpound is wused in the dispersing step, preferably, only the col ored
kneaded SHAAGFE LS diSp&tis dd's st iRjUdTRA nE’IF titn 2ndas h%?n eppble

qui nacri donesul foni ¢ aci d- based conpound i s added and the subsequent

di sper sikigasti®ly iundsar faoriedh AT usPFee t h&nsmdidld risdanea gy ah ey

qui nacri done- based conpound in conbination with the quinacridonesul fonic
aci d- based icghpoundit prief dretperature| wrech keettelies xtheefoslopirpar ed
using both auxiliaries fromthe kneading step and then the kneaded

m xt ur e ries adiispestsiget i n t he agqueous nedium to obtain a water-based

pi gnent dispersion for ink-jet ink because dispersion stability is nore
i nproved. |In tike praasentMd ivemd i on, each amount of the

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

qui nacr ivdnes i ol G agl chdase d SASPPMNGEr & Sard Pagt $sby gBsss based on 100
parts by mass of the quinacridone-based pignent. Wen using the

pht hal i ra deretdid ated quidacy i dopesbaseds384 £o8pound in conbination with
t he qui nacri donesulfonic acid-

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 increasés 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 surfaée 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



based conpound, the total anount is preferably from4 to 20 parts by
mass, and nore preferably from4 to 15 parts by nass. Wen the anount is
wi thin the above range, the resulting water-based pignment dispersion for
ink-jet ink and ink conposition for ink-jet recording are excellent in
storage stability. The content of the_quinacri done-based pignment in the
wat er - based pi gnent di spersion for in@5jet ink is preferably from5 to
25% by nmass, and nore preferably from5 to 20% by nass. Wen the content
of the i % '5@5?611' i S: S % py. S L hk
conposi ﬁﬂoﬂﬁﬁgr@%j et re%:%r I nr%gh%)rlerbrgﬁdségg%%hgepmg?%r?%gégg ﬂ|1))?r}gms\nt ,
di sper si Qr_ink-jet:] ot be,suffici Y ore N

suffici ea(r%{bll}frrlg1 e sg{éenésﬁetglé%@%%ln%g ogrthéal r}l(erl .a(%g}t 16 th%eerO%thalﬁ]cﬁd when
the content is.nore than 25% by mass,, dispersipn stability of the

b1 Gront e be TR Tt Thes el 652 SHLB ST St f SHP L ORERBE Pk et
ink. In the present invention, the aqueous nedi um contains  water or

wat er arfd B RGOy mitth Torhetd arePHthRERAnTUiRRET HEPRET Ay
be the sane as that used during kneading in the first step. The

di sper sér@ agsedpiigmarie i sipee himepading ssP bes aca khbvindbireragd exahpees

of the disperser using nedia include paint shaker, ball mll, Nano mll,
attritoragumEsiemadiun B35 Sanduiiequaandgspeadeing Dshemi | IThdiesfyaremt |
SCmll, spike mll and agitator mll. Exanples of the disperser using

no nedithe naddide, witlasani ch homogeigrzett hs gbe predsuardhonegeni zer,
nanom zer, altim zer, dissolver, disper and high-speed inpeller

di sper sefyxinic # hasies sk 511 e $s dtye deontis ech &l Pgment | Areonbipat i on.
Anong these di spersers, dispersers using nedia are preferable because of

hi gh dispesis) oo aspadl 1hiYat M tid O isPEr S OPent heg§P8§8DL bAt benthary be
adj usted with the aqueous nedium if necessary. According to the kind of

the di spRISScA QPR USESed 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 gquinacridonesulfonic acid-based
compound as the auxiliary dispersant in view of improvement
in dispersion stability, and the gquinacridonesulfonic 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



before subjecting to dispersion (final dispersion) using the disperser,
the viscosity is previously adjusted to viscosity suited for treatnent
usi ng the disperser by optionally adding an agueous nediumto the

col ored kneaded m xture, which has been subjected to the kneadi ng step,
foll owed by m xing and further diIut%gn (hereinafter, a kneaded m xture
of which viscosity was adjusted may referred to as a kneaded m xture
havi ng adj usted vi scosity) Wen using a kneading apparatus equi pped with
a stirrgpgatagk.and a stirring blade in the kneading step, the viscosity
can be adjusted in the stirring tank before taking out the colored

kneaded m xtugg. Mben a%&gtﬁesgegs@w ik ckreaded gttt i s

preferably transferre to the s m 1 t hen 'dispersed after

adjustin h sever en veral _.hundreds of, nPasec by
ontrolP?ﬁ% ?ﬁ1n§02§5a%1e%t %nfa a% g%fb%f erature -lower thar

cont ent Mass. e aqueous
medi um used in the case qof dilutin the col red kneaded m Xt ur
cont ai ntach h@éeaﬁfaeéégr&ee |tte”]pseI%ﬁé1cF§s§zfr o THEVENL U HE S The

meter-based gnent di spersion for ink-je |nk and to adjust the

vi scosi PYeRAEA éondP§p§r§a6ﬁIt#@ﬁFﬁbﬁPgﬁ§n6aﬂﬁﬁﬁf§ﬁﬁon'ﬂﬂﬁ?%&%ﬂn%oﬁtent
of the hunectant used in the case of diluting the colored kneaded

m xt ur er&Adnt havisenbdiohed 9.n whHe b disorcad skisedrst taribe uieeddrd ikt et
ink is preferably 3 to 50% by mass, and nore preferably from5 to 40@6by
mass, bdsédionlthebeatarse Badsdd piognmetltdidsplelrtsh grdor amk-jetalsk. Wen
the content is less than 3% by nass, the effect of inhibiting drying may
be | owesedtenfvlre patparrdtanc, otheme e teontberted sSimorieot hiamk - $086 by
mass, dispersion stability of the dispersion may be |owered. The

hunect aptcogddngo ugkepaior tthereallored kigaddathk-Heod wrecddindgk- jmt i nk
and the hunectant contained in the aqueous nediumwhich is used to

dilute tbengokaredmereadrd 2 HediH e @M PR ilde Sass drdhdfelentpo{ i

Preparati on of ink conposition for ink-jet recording
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 1lid 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



The ink conposition for ink-jet recording of the present invention can
be prepared by further diluting the water-based pignent dispersion thus
obtained with an aqueous nedium The content of the quinacridone-based
pigment is preferably from2 to 10% by nmass based on the ink conposition
for ink-jet recording prepared fromthe water-based pignment 37 di spersion
for ink-jet ink of the present inventi2dn because it is necessary to
obtain sufficient imge density and to secure dispersion stability of

di spersad. parji ' e 1 nk. \When the aqueous nediumused to dilute
qg“ﬁgséiéaéﬁ%ﬁéhégﬁﬁﬁ'

t he wat er- Spersion preferably contains the hunectant,

the hunectant_ contributes to,prevention of dryi adj ustment,_of the
viscosity and 2djtstiHer %Ufeatq'l BRterntush 3 hcegr?ﬂ%’mé%%b%%i t?%ﬁefor

i nk-jet recording. The aqueous nedium includes, for exanple, the sanme
aqueous RERAM S 3 HR1URY KReP RS Rt ¥R T Rel 2BI W7 BB KARSBRdPHPRELEe for
the water-based pignment dispersion. The content of the hunmectant used
for theiRpgosEn ntﬁilmwmgtl@ﬁe vkrgpdEngr et er ab? ywW3 FoRTI32$0d 5DIEWYNL mass
based on the ink. In the case of preparing an ink conposition for ink-jet
recor di riji sprereteantan da eepaded Hwrdihecply pdsktubingi tpeokhagded
pernmeability to the nediumto be recorded and adjusting dot size on a
recor di mgixedieinn BxXespdase oft 1 heipenednantithchudeeivgetakénobots such
as et hanol and isopropyl alcohol; ethylene oxide adducts of al kyl

al cohol ,arsdiahy asulefdwyt g ©b yeo! i hexyhl et hepe aotdon dseépyheneegl ycol butyl
et her; and propyl ene oxi de adducts of al kyl al cohol, such as propyl ene

gl ycol pyopytied hethedheo £opient @fspbespenettapt is preferably from
0.01 to 10% by mass based on the ink. In the case of preparing an ink

conposi tion fgixdmkrd £lo B8 HECR Ay SHETREL atse S8 bE Added, so as to
adj ust ink properties such as surface tension. Exanples of the

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



surfactant include, but are not imted to, various anionic surfactants,
noni oni ¢ surfactants, cationic surfactants and anphoteric surfactants.
Anong these surfactants, anionic surfactants and nonionic surfactants
are preferable. Exanples of the anionic surfactant include

al kyl benzenesul fonic acid salt, aIkyIEhenyIsquonic acid salt,

al kyl napht hal enesul fonic acid salt, h'éher fatty acid salt, sulfate
ester salt of higher fatty acid ester, sulfonic acid salt of higher
fatty aQdb Sufl AU QSR oRd i poullon &aaghd, Sah gisBigher
al cohol ‘ether, higher alkyl SUl fosuceini e acid sa t, polyoxyetﬁylene

al kyl ethe car.bo i cld-salt, polyoxyet ene al kyl _et her | furic
acid salk}tl,srceﬂSkl;a/tlr}pp%%(ispslglhoe?szcdfaoc%fe s%ﬁq% %end%l %%?%%?(?/evt%é e%aeseaﬁléfliH%t her
phosphor,i c aﬁid salt. Specific exanples thereof include

dodecyl Sl fonic acid salt, isopropyl naphthal enesul fonic acid
salt, nonobutyl phenyl phenol nonosul fonic acid salt, )

nonobut yI bi phéiyI4AFERE 8 Salit dnd P DRl pHengT pRenadl vi SLLEBERI ¢
acid salt. Exanples of the nonionic surfactant include polyoxyethylene
al kyl etdreraniggl yoXyd1gRlenel &l kseuphehythe exdein, pehgokyet hieene fatty
acid ester, sorbitan fatty acid ester, polyoxyethylene sorbitan fatty
aci d estser;fa3% pof o)y atignenz sordratodd f ot t yhacfdresoéra ghpeeien fatty
acid ester, polyoxyethylene glycerin fatty acid ester, polyglycerin
fatty adhk ebitmwrct sarcraSen fradt plaerall esqesous podgbuyewhylene al kyl am ne,
pol yoxyethyl ene fatty acid amde, fatty acid al kyloam de, alkyl

al kanol and e a acEiy | e ehyamdul atoxy edtwt eney agsihiei nobuacet yh eneighycol
and pol yet hyl ene gl ycol - pol ypropyl ene gl ycol bl ock copol yner. Anmong
these sHdRdAMSxt P oiet St ened nonytndhenyha eh§esteppobyaxyatiByl ene
octyl phenyl ether, polyoxyethyl ene dodecyl phenyl ether,

]pglt %’nggéc?’lleig{hg}?l tl.;%e% y%({/%% ygi}ee)ér%@wmayl gheexf@ttynacifd gateLpisgebitan
to the aqueous 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
quinacridone-based compound and the quinacridonesulfonic
acid-based compound during kneading is preferably within a
range from 50 to 80% 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



sorbitan fatty acid ester, fatty acid al kyl ol am de, acetylene glycol,
oxyet hyl ene adduct of acetylene glycol and polyethyl ene

gl ycol - pol ypropyl ene gl ycol bl ock copolyner are preferable. As the other
surfactant, for exanple, there can be used silicone-based surfactants
such as pol ysi | oxaneoxyet hyl ene adduct; fluorine surfactants such as

per fl uoroal kyl carboxylic acid salt, é@rfluoroalkylsulfonic acid salt and
oxyet hyl ene perfluoroal kyl ether; and biosurfactants such as

Spi cul | SRl A G s AN PFd ARLddae! AL L 0. 5 Theeen e st Lackapt fgcan

be used alone or in conbination. Taking account o Issolutiron stabrlity
of the rfact ant [,S r b i t hin nge.fromy to . \When

t he sur]‘%{i}cetazofﬁnaqnsanadgﬁd%h?%lg g%%égn%g‘fl\geﬁ?e?%?%}ﬁ)(rgyg%boﬁle?]h%(%e%dégnge from
0.001 to . 1%b Ss re preferably from 0.001 to 0.5% by, nass d
nost pr é(fjé‘rtéb’%/ei/%% oqﬂ%e%%e’é.?%l §F TR, A dt}bﬂst%ﬁl%ﬁ%?geoﬁaggeof
the ink conposition for ink-jet recording. Wien the content of the

sur f act &tIMent | st #ir o rrd kARG i Herefdedtcort hadi p§ Ehe
surfactant may not be exerted. On the other hand, when the content is
nmor e t haiamerdy Ywdds, theares imya skl preb| epspseeds assiphbednagusin-t he
case of preparing an ink conposition for ink-jet recording using the

wat er - badeth gilgresnl di spersénh forménk-that 80k by hhespresent ifnvkati on
antiseptics, viscosity adjustors, pH adjustors, chel ating agents,

pl asti cixzerisy isantuiiidbat sl anso it ¢nayviloy eheabsng peksesdinyemadded, i f
necessary. In the case of preparing an ink conposition for ink-jet

'recordidgrriddicRuitcoaiSie Paffichesy cand cens ec61 0ggd ngnehdad mozzlieeand
deterioration of other image quality, the coarse particles nay be

removed iy GRIY rid UgRd 1 SRR b PHe@Tin Fihd rabhosut realvent iaf tge
preparing the ink. The ink conposition for ink-jet recording can be
dispersing step.
In the kneading step, kneading may be conducted after
éppropriately adding water, 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 mcre 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



preferably used as an ink for ink-jet recording. Exanples of the ink-jet
systemto which the ink conposition is applied include, but are not
limted to, known systens, for exanple, continuous systens such as
charge control type systemand spray type system and drop on-denand
type systens such as 40 within a ranggxfron10.001 to 1% by nmass, nore
preferably from 0.001 to 0.5% by nas and nost preferably from0.01 to
0.2% by mass, based on the entire mass of the ink conmposition for

i nk-j et HAeor dimen MhENahHen €0DE eRbrof thhe surpactanbyi maskess than
0.001% by nass, the effect of adding the surfactant may nof be exert ed.

On th ()
the of hato hangh ohee L o &&gﬁaglwﬁn@gf 1h1% by cRRSSngl e My

cause pro case reparing an-in

conp05|t| fo ordlng usi ng the meter-based pi gnent
dlsper5|on eageﬁ§§ ése%lVé%gof t he present i nvention, antiseptics,

viscosity adjustor H adj ust or Iatln agents, Ia ticizers, .
ant i oxi dant's ethLﬁfﬁ%ﬁ}dT%{ ﬁ $5%¥§ %aﬂsﬁg égdgh ea é883§§F? 15n
the case of preparing an ink con€05|t|on for ink-j recordlng, si nce
coarse RE1§EI 23 RAPEAERES cFoYY h@noPraann6£§P€18n60&8€§F|épéPFdﬁnof
ot her (bge quality, the coarse particles may be renoved by centrifuga
separ at i®h e @lk%ihim%ﬁair@ﬁ@ﬁ@h%dgftdﬁl prlebar¢age t hehe nkontraet | ak
conposition for ink-jet recording can be preferably used as an ink for
i nk-j et theorgiegus Exahpteenobr ohganhk- felvepst emlusivhi o the i nk
conposition is applied include, but are not limted to, known systens,
for exanpllyli coetahubydreysdensssprhfasabhgr geomogORolcot pPé& Hysmamsand
spray type system and drop on-demand type systens such as 41 piezo type
system Adeth@l otypeisysdemeandvrient dostalives aher atkiaQn mgpalsystem |t
is preferred to apply to a thermal ink-jet recording type printer.

hydroxide, alcohol solvents such as methanol, ethanol and

isopropanol are preferably used. Particularly, an aqueous

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 1is

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 quinacridonesulfonic 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



EXAMPLES The present invention wll now be described in detail by way of
exanples. In the exanples, parts and percentages are by mass unl ess

ot herwi se specified. Resins used in the exanples and conparative
exanples are as follows. Resin A resin including nononers in a ratio of
styrene/acrylic acid/nmethacrylic acid = 77/10/13 (mass ratio) having a
wei ght - aver age nol ecul ar wei ght of 77688, an acid value of 151 ngKOH/ g
and a glass transition point of 107C Resin B: resin including nononers
in a raty. f rydqiz i d/ cryld id. = 77/ 13 (nmass
ratio) lgvfﬂncél l:ft V\ytr/eolegr}ﬁ!ts-ae;v%%lal;desa?réoq ef(;(%l['graa V\%ll%ﬁfla%fglﬁb%%, E—(g.%l acid value
of 152 K .gﬁgnd a q!ass.%;ansiﬁgon oi nt of QFC Resin, C. resin

i ncl udi %&e r S @ Ao B RSN MRS IR Act A/ M hacryl i ¢ aci d
77/10/13u&nass rati havi ng a wei ght - aver.age nol ecul ar wei ght of 20000,
an aci d SWdre Gt eI KOYG an§°oR Sgasa tlyandit MY RGO 107C  Resin
D: resin including nononers in a ratio of styrene/nethacrylic acid =

771 23 (fadS icat]ito)t hanfifg al entdi yHic iaveridye @l eeel ddonetlghtedf 10700, an
acid value of 146 ngKOH g and a gl ass transition point of 116C 42 Resin
E: resiplgmdnidiany roteney Sha &t yne-loisedtyeeie/ eotgl the surface

acid/ nmethacrylic acid = 77/10/13 (mass rati o) having a weight-average
nol ecul andveilght 20furbioffym aro lamiel  kred age dfmilbOu rg KEH¥ gi akdj at giaks
transition point of 107C Resin F: resin including nononers in a ratio of
styrenemagr Ydtc weishtmitacrylic acid = 77/10/13 (mass ratio) having a
wei ght - aver age nol ecul ar wei ght 45000, an acid value of 153 ngKOH g and
a glass transiftjonedfidit ff IHC s dr £t Iest fed NG peh Agh JOHRMERS 1N a
ratio of styrene/ nethyl nethacrylate/acrylic acid/ nethacrylic acid =

50/ 27/ 1Q/13 MBS S d atdd, hawmi ngs 3 Met Gl AYSF AGR 181 86UE@E pyeight, of
12000, an acid value of 149 ngKOH g and a glass transition point of 109C

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



To confirmthe effect exerted when phthalim donethyl at ed

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

gui naczi done- based conpound, water- based pi gnent dispersions shown in
the foll owi ng exanpl es and conparative exanples were prepared. (Exanple
1) Amxture with the follow ng conpo%ition was charged in a planetary
m xer (manufactured by |Inoue Sei sakus ¢ under the trade name of

"PLM V-50V") having a volunme of 50 L and, after heating a jacket, the

m Xt ure s, dneade @t%%%é@%%dthér@&ﬁ’ﬁigf‘iéﬂegg: tg%eéﬁ%%ﬁﬁ g%g%’bon

speed: 14 rpm unti tenperature of contents reac

changi ng, § o, hi.ah 43, Spead. (g olation sneei 35, ram [ evaLibLon, speed: 24
rpm, Kneadi'ng was con ihued, Resi T A g Phacri dont based pi'gnent

(manuf act ured by, DAI NI PPON | NK AND CH CALS, IN PORATED under .t he
{rade narb Gre AASTEAFS SUFER NHCERTH 1) 480750 mature POt inkc

Pht hal i m donet hy| at ed 3, 10-dj chl oroqui nacri done (average nunber of

pht hal i i Hengthyts FHobipt e Hoh etiul @uqowy mediyn andt gwénéuewééﬁdz?oo
g Aqueous 34% by nmass potassi um hydroxi de solution 333 g |on-exchanged
wat er 2000 ¢ Drsreahiphgt 1o tmet sheetbtairuz reateyvabaeedf pagpeatet ary

m xer was 5 A After kneadi ng was continued, a naximmcurrent val ue of
t he pl andtsrersioerfomsiils-jet Aftler Byneadi rertviasy cdonttimriedi $pe r shen hour
since the maxi mum current value was attained, the current value of the
pl anet artyred txeent wasodBs . dTgpé heed gsantt 1 abe Kneadede nwxt ekebieBed Stirring
tank, 200 g of ion-exchanged water heated to 60C was added and kneadi ng

was contp igtesht W $9 08 X i Agr Wask <paf | 1ieda addfurahéer gasuaddehidonak one

hour, 200 g of ion-exchanged water
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
guinacridone-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 quinacridone-based compound and
guinacridonesulfonic 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 aqueous 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



heated to 60C was added, followed by uniformm xing and further

conti nuous kneadi ng. Kneadi ng was continued for 4 hours since the 44
observation of the maxi mumcurrent value to obtain a colored resin
conposition. To the resulting colored resin conposition, 6400 g of

i on- exchanged water heated to 60C was ., added in several portions over 2
hours while stirring using a pl anetar%}?' m xer. The solid content of the
colored resin conposition after diluting with water was 39. 0% by nass.

To 12 ko tihery el P d8s] Ns Soaposhti ré%eaiéFE'EElgh' E-!TthQchSzh
water, 5.83 kg of di'et hyl ene glycol and 5.57 kg of ion-exchanged -~ wat er

vere addg b%esgq‘ﬁbase Qi dd O0g f‘%‘ﬁl@ §é1&rﬂ>99ea52:8§188u£8' EB%EEOQ@EP””

to obtain a wat plgnen I sSper si on precurs
wat er - bage Nt dis erS|on A (g ersed by usi
bead ni | %I ?Crr}genu SR Ured Sy HEADA ﬁﬁ?a%c}\ﬁ)ﬁ@ ng ‘bﬁ’g%?l%/haecﬁ(?ade
name of b M I GZL"% under the foll n&condl ti ons to obtain a
pi gnment acﬁ%%e‘?%“i‘%‘ﬁl 1 91S 3 g ‘?s’r%nt}é%n@?%ﬁ’%ﬁ? spEFBer 1tndfuf act ured by
ASADA | RON WORKS CO., LTD. under the trade nape of "Nano m || NM G2L"
Beads: OVS fRATHY (iksRReTedi FRORPR BHBABSUS ARBAAYMof LRERES ] WEER: tB5Y
Cooling water tenperature: 10C Rotation speed: 2660 rpm (D sk peripheral
speed: 1B g deeardedani xlewye anbiah: hagobgenossbdeatddsper shen
treatment was conducted while circulating for one hour under the above
condi ti ofrzadireg comentarnd then spreadrodenethassdripegerent ohet he pi gnent
di spersion A-2 was 15.8% by nass.

quinacridone-based pigment and adsorbed onto the surface.

When the quinacridonesulfonic acid-based compound is
used in the dispersing step, preferably, only 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 quinacridonesulfonic 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 is 2 parts by mass

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

When using the phthalimidomethylated quinacridone-based



(Exanmple 2 to Exanple 4, Conparative Exanple 1 and Conparative Exanple 3
to Conparative Exanple 5) In substantially the sanme manner as in Exanple
1, except for the kind of the resin and use of phthali m donethyl at ed
3, 10-di chl or oqui nacri done in accordance wth the formulation shown in
Tabl e 1, water-based pignent dispersions B-2, G2, D2, E-2, G2, H2
and 1-2 of Exanple 2 to Exanple 4, qparative Exanple 1 and Conparative
Exanple 3 to Conparative Exanple 5 re prepared. Details of the anpunt
are as shown in Table 1. 46 U a) N ri OOOONOO | OCOOHOM "M)OOOr Ond' ¢c- I N

Er M1 nPeamiipldidid GirN d o iRYd t XoWhii th W) qu n 48 dloh 80080k cid-

rNOONrir-{QN UOr Om :
based compound, the total amount is preferably from 4 to 20
parts by mass, and more preferably from 4 to 15 parts by mass.
When the amount is within the above range, the resulting
water-based pigment dispersion for ink-jet ink and ink
composition for ink-jet recording are excellent in storage
stability.

The content of the guinacridone-based pigment in the
water-based pigment dispersion for ink-jet ink is preferably
from 5 to 25% by mass, and more preferably from 5 to 20% by
mass. When the content of the quinacridone-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 aqueous 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,
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sand mill, sand grinder, Dinomill, Dispermat, SC mill, spike
mill and agitator mill. Examples of the disperser using no
media include ultrasonic homogenizer, high-pressure
homogenizer, nanomizer, altimizer, dissolver, disper and
high-speed impeller disperser, and these dispersers may be
used alone or in combination. Among these dispersers,
dispersers using media are preferable because 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 is previously adjusted to viscosity
suited for treatment using the disperser by optionally adding
an agqueous medium to the colored 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
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40 % by mass.

The aqueous medium used in the case of diluting the
colored kneaded mixture may contain a humectant because it is
necessary to prevent drying of the water-based pigment
dispersion for ink-jet ink and to adjust the viscosity when a
dispersion treatment is carried out. The total content of
the humectant used in the case of diluting the colored
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
aqueous 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 dispérsion thus obtained with an aqgueous
medium. The content of the quinacridone-based pigment is
preferably from 2 to 10% by mass based on the ink composition

for ink-jet recording prepared from the water-based pigment
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dispersion for ink-jet ink of the present invention because
it is necessary to obtain sufficient image density and to
secure dispersion stability of dispersed particles in the ink.

When the aqueous medium used to dilute the water-based
pigment dispersion preferably contains the humectant, the
humectant contributes to prevention of drying, adjustment of
the viscosity and adjustment of the content in the ink
composition for ink-jet recording. The aqueous medium
includes, for example, the same aqueous 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
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recording, surfactants can be added so as to adjust ink
properties such as surface tension. Examples of the
surfactant include, but are not limited to, various anionic
surfactants, nonionic surfacténts, cationic surfactants and
amphoteric surfactants. Among these surfactants, anionic
surfactants and nonionic surfactants are preferable.

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 phosvhoric acid salt and polyoxyethylene
alkyl ether phosphoric acid salt. Specific examples thereof
include dodecylbenzenesulfonic acid salt,
isopropylnaphthalenesulfonic acid salt,
nonobutylphenylphenolmonosulfonic 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,
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polyoxyethylene sorbitol fatty acid ester, glycerin fatty
acid ester, polyoxyethylene glycerin fatty acid ester,
polyglycerin fatty acid ester, sucrose fatty acid ester,
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. Among 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, acetylene
glycol, oxyethylene adduct of acetylene glycol and
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 perfluorocalkylcarboxylic
acid salt, perfluorocalkylsulfonic acid salt and oxyethylene
perfluoroalkyl ether; and biosurfactants such as
spiculisporic acid, rhamnolipid and lysolecithin. These
surfactants can be used alone 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 ultraviolet 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 quality, 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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. Ha) - H0la) a41Q 41 a: 3- HQOmJ HOf aa 48 When hi gh- speed kneading is
conducted by using a planetary m xer during kneading in accordance with
the above formulation, the tenperature of the kneaded m xture was from
90 to 95C. In Conparative Exanple 2, a water-based pignent dispersion
was prepared w thout using the kneadi rﬁ? step. (Conparative Exanple 2)
Preparati on of aqueous resi n solution I'n accordance with the follow ng

formul at K NE, SPL Ut i d
Met hyl evtqhyl ketone(%ab revi at%%PagoN%K Oﬂag e?f‘?% 6§f\é@% &h?gg\%as

added a tion of 247.6 e chan ed_wat e 22433,9 of
an aqueo@nsé(@gf(gyéjn%sgby %a%élﬁrfqﬁjhy%%gx e§%5 ??{ofro Plg O'§°
sufficient stirrin o obtain a resin B solutjon, water _were
distill g%lycﬂi?s?'r okFﬁg?% stRS P EBF B TRRS uﬂﬁe?h?eHHE‘/ESOB‘P%%GFQnCSH& tion
of a water bath tenperature of 35C and a pressure of 20 hPa. After the
conpl et i Bk 03 €Hi 5eFPFEtNdn JthaVEKe sitndaiHarfed it B f@stankdéd to
obtain an aqueous resin B solution having a solid content of 20% by
mass. Di 5pes stloan of - PP dny masa, 280e n¢f potyevhybddénbothkesusdacgaot 1.2

mmin dianmeter zirconia beads were placed and the foll ow ng
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 ultraviolet 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 quality, 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



49 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 pigment (nmanufactured by DAI NI PPON | NK AND CHEM CALS,

| NCORPORATED under the trade name of "FASTOGEN SUPER MAGENTA RTS') 9.25
g Phthalimdonethylated 3, 10-di chl or ogui nacri done (average nunber of

pht hal i mi denmet hyl group per nolecule:41.4) 0.75 g Diethylene glycol20.0 g
| on- exchanged water20.0 g After the conpletion of the treatnent, 10.33 g

of ion- a . er he reati f.or

m nut es,pq)l:%razt)dsr{%ﬁoger ‘ﬁs&r&%}rﬁeﬁaﬁ tﬁrbiéef osr?;%l%é%b %‘itj negé%?g?r%n?t%gi spersion
F-1. The _content of the quinacridgne-based pi t of the i gment

(i sper o TECE NRIS TP eI Shis L TTG Sc B LEHD 6t L B 18d when

pht hal i m donmet_ hyl at ed 3, 10-di chl or oqui nacri done is used as a

pht hal i &GS AN e tq i SRRTF dtth - YR F Eorbund and a

qui nacri donesul foni ¢ aci d-based conpound is used in conbination,

wat er - based pi gnent di spersions shown in the follow ng exanples were
prepared. (Exanple 5) Kneading conditions 50 A mxture with the

foll owi ng conposition was charged EXAME&LEISanetary m xer and then kneaded

under the sanme conditions as in Exanple 1. Resin B 750 g
Qui nacri don- based griegeid (et iaad urieldl yoDAd Nl dRPER-1 KD AND d&€HEM CALS,

| NCORPORATED under the trade name of "FASTOGEN SUPER MAGENTA RTS') 4250

g Compayngia8f dhes g (IThl kheaesiaagt dxymMeirtdf 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 11003, 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



pht hal i m denet hyl group: 1.4) 250 g Hydrous cake having a solid content
of 28.7% of 3,10- dichl oroquinacridone sulfonic acid al um num sal t
(average nunber of sul fone group: 1.3)1742 g Di et hyl ene glycol 2000 g
Aqueous 34% by mass pot assi um hydroxi de solution 335 g On changing to

hi gh speed, a current value of a planetary m xer was 5 A After kneadi ng
was continued, a naximmcurrent val of the planetary m xer was 15 A
After kneading was continued for 3 hours since the nmaxi mum current

val ue vag At g neds{0e; d;%‘i’ﬁi&f&‘i g oA Of s LIg Q'Pé‘@lﬁré’gm xer was 12 A

To the resulting kneaded m xture |n a stirring tan 00 g of

i on- exc@QW¥%%gygé¥ ();ﬁgg&%fh ?dgg and ﬁggggﬁ?%ufcon .nged

Unlforn1WIX|ng was nf i Tme addltlon

i on- exchanged water, heated to GOC was added, f uni, f.orm
i xi ng_ G0 LT h"é‘?l‘g%‘ht‘"i“ﬁ%%%e R RS Kieha b bea Ot FRUBEFor 4
hours since the . observation of the maxi mumcurrent value to obtain a

col or ed V&8¢ P o MIKHH 9 Tond e §a39 tF st HPRdPPERF nof cdRPoSi ti on,
5600 g of ion-exchanged water heated to 60C was added by several

porti onRefAe? B Hers 1 whi ¢ Buding rmorenst figia aprahbeaey nixer. The solid
content of the colored resin conposition after diluting wth water was
40. 6% bystmsene Tocuyl kg afidieetvot oy bic rasid €ohposdf1dn(nakenratied
diluting with water, 2.49 kg of diethylene glycol and 9.98 kg of

i on- exclirengiety avatet ghier &varkieel riyl sevedal webdght oaS00M) | ensactdi rglusi ng
a dispersion stirrer to obtain a water-based pi gnent dispersion
precursast 183 kgykdH L deandt £rghasede pageepiodi spensi @0 1precursor J-1 was

di spersed by using a beads mll under the same conditions as in Exanple
1 to obtrddi@ @ W®Mtn including monomers 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 mixef (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



di spersion J-2. The content of the quinacridone-based pignment of the

pi gnment dispersion J-2 was 14.5% by mass. (Exanple 6 and Exanple 7)
Usi ng 3, 10-di chl or oqui nacri done sul fonic acid sodium salt in the form of
a hydrous cake having a solid content of 28.6%in place of

3, 10-di chl oroqui nacri done sulfonic acid alum numsalt, a water-based

pi gnent di spersion K-2 was 52 prepared3under al nost the same conditions
as in Exanple 5. Using a resin Din place of the resin B, a water-based

pi gment §B rsj *r ep e?% nd t me ., ,C itions as
i n Exanp e‘%f %g?g? %g%¥@§%§&an%%n Hhrgégghggzéangﬁﬁ%$ébeé %.Q?Exanple
8) Kneﬁgiqg condi tions €1n1xéure with the foll owm ng conposition was
char ged FHIHDT AT ar P X&¢9and t hen kneaded under the sane conditions
as in Exanple 1. Resin B 750 g Quinacridon-based pignment (manufactured
by DAl NFSFGNE I'NK AND CHEM CALS, | NCORPORATED under the t¥hde nane of
"FASTOGEN SUPER MAGENTA RTS") 4750 g Conpound of the fornul a
(1'11) (avdr e ndbrTbase@hphainent denerhyecroag: by. PRIYAPFON diVKy PiiRe
gl ycol 3000 g Aqueous 34% by mass pot assi um hydroxi de solution 335 g On
changi nCHEMITALS s pERCORBORATER Ntndat uehef t aadpl apmeapy rfFRSTOGAY 5 A.
After kneadi ng was continued, a maxinmum current value of the planetary
m xer WeSUHER AMAGENEAR RReeadi ng was continued for 1.5 holgX sj nce the
maxi mum current value was attained, the current value of the 53
pl anet arph thXEIm¥@SmdOh Y atedt Be1 6 eguthi Bgokieaded iBoxkUr@verage
number of phthalimidemethyl group per molecule: 1.4)
380 g
Diethylene glycol 2700 g
Agueous 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 mixer
was 10 A. To the resulting kneaded mixture in a stirring
tank, 200 g of ion-exXchanged 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



in a stirring tank, 200 g of ion-exchanged water heated to 60C was
gradual | y added and kneadi ng was conti nued. Kneadi ng was continued for 4
hours since the observation of the maxi num current value to obtain a
colored resin conposition. To the resulting colored resin conposition,
6800 g of ion-exchanged water heated tg 60C was added by several
portions over 2 hours while stlrrlng ing a planetary mxer. The solid
content of the colored resin conposition after diluting with water was

39. 4% byyRSSrathdn A ‘%Qaé)fmatﬂ?nmﬁ@ﬁﬁ%r{te%}a’lmfé)mp%ﬁﬂé){hta?lkééll@{é&r
diluting with water, 1.61 kg of diethylene glycol and 10.02 kg of 1 on-

exchanged ual elonera added by %ﬁge&egggeahw%m@ £ Uiy ing “using a

di Spersi on a wat er - I sperS| on pr ecursor

g/ll-,lé] eé?ek%t gs&ttg]%ﬁkgo@%fregat msnt Ak qpeﬁg ec%gﬁ?lt%h%i ‘Tll S same

conditions as in Exanple 1 to obtaln a_pignment dispersion M2. The

cont ent 399§ TR GYEEA A AR YR PV Tg e iOWHS t'HEN 157 ghiehE L Hh S pef5R 92 M 2
was 16. 2% by nass. The water-based pignent di spersion precursor M2 was
subj ect #daneta i FpPeresi-on treat nent under the following conditions to
obtain a water-based pignent dispersion M3. D spersion conditions (2)
In a 250 m pd@heetspllishedrdtetrite 0 220Mheg agfl ored masgim SZonp et £en zi r coni a
beads were placed and the follow ng conponents were treated by a paint
condi t i @afere mahiufiading ed tHhwakepo weed K39 .38 dakumeShwo, Mod.1X drg X mhaut es
to obtain a water-based pignent dispersion M3. The content of the

qui nacr icdQrea-denseds i geidod it itdie teasad td Aige mad el thiase dv i Ph gnebér,

di spersion M3 was 12.8% Water-based pignent dispersion precursor M2

62. 96 g 5.HAneHS S dirdth iRH G 18y &l ighE ontentk Plo A0 A6 Ok cBad§ed

di chl or oqui nacri done sulfonic acid sodiumsalt (average
water were added by several portions while stirring using a
dispersion stirrer to obtain a water-based pigment dispersion
precursor 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
dispersion A-2.
Dispersion éonditions
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)



nunber of sul fone groups: 1.3)12.63 g |on-exchanged water4.41 g (Exanple
9) Using a resin Din place of the resin B, a water-based pignent

di spersion N-3 was prepared under alnost the sane conditions as in
Exanple 9. Details of the anmobunt are as shown in Table 2. 55 m NO| ~ANMO
NQ MVWMv X OONov CI1R1li nLnoMb CNNWMNnB1 ( d, MGMtl x N rl 00l ONON
ANNNNONOO NNNOMNO. -1 Q NNV X W . ~I CoONoo™ A mNNNOVON NNNnivD

Delivery amount: 200 g/10 sec

A dispersion treatment was conducted while circulating
for one hour under the above conditions. The content of the
quinacridone-based pigment of the pigment dispersion A-2 was
15.8% by mass.

(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-2 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.
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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.

In Comparative Example 2, a water-based pigment
dispersion was prepared without 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
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components were treated by a paint conditioner manufactured
by Toyo Seiki Seisaku-Sho, Ltd. for 4 hours.

Aqueous resin B solution 8.64 g
Quinacridon-based pigment (manufactured by DAINIPPON INK AND
CHEMICALS, INCORPORATED under the trade name of “FASTOGEN
SUPER MAGENTA RTS”) 9.25 g
Phthalimidomethylated 3,10-dichlorogquinacridone (average

number of phthalimidemethyl group per molecule: 1.4)

0.75 g
Diethylene glycol 20.0 g
Ion-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 gquinacridone-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
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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”) 4250 g
Compound of the formula (III) (average number 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,

maximum current value of the planetary mixer was 15 A.

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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conducted by using a planetary nixer5auring kneadi ng i n accordance with
the above formulation, the tenperature of the kneaded m xture was from

90 to 9%@te(rE\éQ§diactiid?ﬁlo‘;ﬁOA@r¥iq{dg@s§,erﬁ P&ﬁpgﬁéﬁgﬁ%eg‘ggtﬁgfspect to

t he wat er - based pi gnent spersions thus obtained in th npl es and
Conpar at.i v | es, e ticl i ze s neasured at a cell

Conper Al PSSt SbEDy i By SIS ORR TS Balding er

manuf actur b Leeds & Northrup Co. In that case, sanples for

nmeasur er#é]ﬁ;%%ed%/ct lﬁ‘é‘rq‘islglﬁ‘é’eﬁ&}é’%re prepared by diluting each of the
resul ting water-based pignent dispersions with ion-exchanged water so as
to adj ust theXOGRERS 3RS KOGFHWES iffone Hxages since the

observation of the maximum current value to obtain a colcred
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 colored 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 9.98 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 obtain 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



pignent to 12.5% and further diluting wth ion-exchanged water by 500
tinmes. The results are shown in Table 3 and Table 4. (Eval uation of

di spersion stability) In the same nanner as in the case of the

di spersion, the water-based pignent dispersions of the Exanples and
Conpar ati ve Exanpl es were adjusted w §§ i on- exchanged water after
diluting with ion-exchanged water so to adjust the content of the
gui nacri done-based pignment to 12.5% by mass. After controlling the

cont ent difedche PIGERIL o Il SRETSIRD coafi SE L NiA granpyers, such as

screwthre glass vial a subjected to a heating test In

t her nost at.i h r 58 (o] o) ek. The dis Si.on ability was
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heating t.est. The results are shown in Table 3 and Table 4. 59 O O -~
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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 ¢
Compound of the formula (III) (average number of
phthalimidemethyl group: 1.4)

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

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 portions 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 glycoi 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

ro
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diameter zirconia beads were placed and the following
components were treated by a paint conditioner manufactured
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

62.96 g
Hydrous slurry having a solid 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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change in dispersibility of the water- based pignent dispersions due to
the addition of phthalim donethylated 3, 10-di chl oroqui nacri done and
change of the styrene-based resin is shown. The water-based pignent

di spersion of Conparative Exanple 1 G&Berein phthalim donethyl ated

3, 10-di chl oroqui nacridone is not added is inferior in dispersion
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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 quinacridone-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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60°C for one week. The dispersion stability was evaluated by
observing a change in particle size before and after the

heating test. The results are shown in Table 3 and Table 4.



N/ Dr \C)

0 NNNWM haz

EEa&E rororororo XxXxXXx Wwwww 62

rorrrr

r

O\O\ \\\ 0O

U 0z PIWW N a)

aaaaa |

a) (Da) (1) a)

59

g oTdurexy
%2 LTT Q1T 00021 €1/01/L2/08 2 Z-1 saTqeIRdWon
p oTdurexy
%E- e1T 8TT 000s¥ €1/01/0/LL | Z-H saTyeIRdWON
¢ ordurexy
%8 911 LOT 0008 €T1/01/0/LL d -9 saTyeIRdWOS
Z oTdurexy
%9 ShT LET 000TT £1/01/0/LL d -4 satqe1RdWon
1 oTdurexy
%C1 AN LCT 000TT €T/01/0/LL d Z-4d saTyeTeduon
3L PET Gzl 00L0T €2/0/0/LL a Z-a p oTdwrexy
%0 91T 91T 00002 €1/01/0/LL o) 2-0 ¢ oTdurexy
$€- €01 901 000TT €T/01/0/LL g z-d Z or1durexyg
3% AR 80T 000TT €1/0T/0/LL Y Z-Y T oTdwexy
(wu) 3s93 (wu) =zTS Jybtam
oT3el butyesy 1a33® aroT3xed IenoaTow W/ Y/ AN/ 38 .
: : g UursaIl Jo ON uTsay | uotsiadstq
abueyn 2zZTs aT1oTaIed aberaane obexoae :
uoT3Tsoduo)
sbersae~aumTop ~-3umToA -3ybtom T

€ 9TqeL




In Table 4, the effect of the use of phthalim donethyl at ed

3, 10-di chl oroqui nacri done in conbination of the quinacri donesul fonic
aci d- based conmpound exerted on the dispersibility of the water-based

pi gnent dispersion is showmn. As is apparent fromthe results shown in
Table 4, the resulting water-based pignment dispersions show excell ent

di spersion stability. To each of the é@ter-based pi gnment di spersions
obtained in the respective Exanpl es d Conparative Exanples, ion-
exchanged water was added to obtain 50.0 g of a diluted pignment solution

cont ai ni ng 10%abyapres30f at BRagyknaer ddepershased tpl Grerthe Wit he
resulting diluted water-based pigment solution, an ink conposition was

pr epar ega§@da§1gﬁen€dHH§Eetr|§§oﬁ9md%@t £8f thide (Hdiracy dgne- based pi gment
to 5%in accordance wwth the following two kinds of formulations in

whi ch sg@%ﬂsm&aowm@g@ f ar ept glcR1values rand i ffer%’?:[( c angrrul f i on

hydr ophobi crties are use n"the case o onparlng

A wth e i.pk_for ati.on di,spersi on .

conpos ENgn® b4F PBE HEBERAF RS Bn n P uehRE BF FEFabEaPRaBLaRE  and ¢ he
i nk conposition prepared in accordanc with the ink fornmulation Bis
nor e SPEBFBQrﬁFﬂE rﬁﬁW&?F@ﬁlﬂf BreIPe& watdeisdded pi gment sol ution
50.0 g 2- g yrrolidinone 8.0 Tri et hyl ene glycol nonobutyl ether 8.0 g
63 d yceht aélmléosaﬁhaéﬁéﬁfi CmaRTHdchdre@ Iy NAGT IMasdu dtss N ,addef

under the trade name of "SURFYNOL 440")0.5 g |on-exchanged materSO 5490
(I nk fotauinfteomnoB) 150dad syebisignes tabtidityaskd ipioyfeat igyg -ut When
2-pyrrolidinone8.0 g Triethylene glycol nonobutyl ether8.0 g
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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K-2
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Example 8

Example S
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In Table 4, the effect of the use of
phthalimidomethylated 3,10-dichloroquinacridone in
combination of the quinacridonesulfonic acid-based compound
exerted on the dispersibility of the water-based pigment
dispersion is shown. As is apparent from the results shown
in Table 4, the resulting water-based pigment dispersions
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 wvalues 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 g
2-pyrrolidinone 8.0 g

Triethylene glycol monobutyl ether 8.0 g
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Glycerin 3.0 g
Surfactant (manufactured by Air Products Co., Ltd. under the
trade name of “SURFYNOL 440") 0.5 ¢
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 3.6 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 solution 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



HHW~CC O O 66 (Stability test of ink conmposition) The
resulting ink conposition was sealed in a glassware such as screwthread
gl ass vial and subjected to a heating test in a thernostatic chanber at
70C for one week. The stability of the ink conmposition was eval uated by
observing a change in particle size and viscosity before and after the
heating test. The particle size was nB4sured in the sanme manner as in

the case of evaluation of the water-based pignent dispersion, except

the case K vat er - based |
Limes. | TGO SRORrEy Chss tencured nyd d P T ont e i Aotur ed

by Tokyq,Kei ki Co, , \Ltd., d Y ER TV- 20"
250, ThaMER s 1aPA% RoTR T & 6. P2 BIAPRRFLSR tof Mk R )&

recordability) The resulting ink conposition before subjecting to the
heat i ng %3t tRas t?’ﬁ] EdEBR TS R Mfad¥ e ofC PRI k™ jRECPRYRR 1Rk-j et
printer manufactured by Hew ett-Packard Co., Ltd. under the trade nane
of "Desk¥&cgsirace yadht hde ik damulagiaedt Wwadnewes reteabbut .
Specifically, solid printing and fine-line printing
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.



were carried out using A4-size paper and the ejection state
was observed. The results are shown in Table 6. Visual

eval uati on
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of the ink

observation was
carried out according to the following criteria. 67 Wth respect to
recordability: A uniformsolid printing, ejection
even at thegsfine-line portion in all printed
slightly non-uniformsolid printing, ejection failure was not

sanpl es B:

observed even ar the fimetline portion C non-uniformsolid printing,
ejection f |I%L§ vasg, rot observed at the fine-line portion but printing
position devidagi onpas~opserved D irregular printing due to ejection
failure was| offservied at the solid printing portion, and printing
om ssi on due—to—efeetton{ failure was observed at the fine-line portion
E: ejection failure offten|occurs In the sane manner, the resulting ink
conposi tion fbgfore subjercting to the heating test was injected in a
bl ack pen oﬁég.ﬁlezoelectric jet type printer manufactured by Epson
Cor p. under rage [n@gne of "EM 9000", and then the printing test was
carried out.thaﬁlprally solid printing and fine-line printing were
carried out| ysrng A 4i Ze paper and the ejection state of the ink was
observed. Ingiﬁe case jof poth ink conpositions of the Exanples and
Conpar at i ve 5np|es, no | probl enrs were observed. 68
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(Stability test of ink composition)

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 of the ink composition was evaluated by observing a
change in particle size and viscosity before and after the
heating test.

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 “VISCOMETER TV-20”) 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 observation

was carried out according to the following criteria.
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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 p;inting
were carried out using A4-size paper and the ejection state
of the ink was observed. 1In the case of both ink

compositions of the Examples and Comparative Examples, no

problems were observed.
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As is apparent from the results shown in Table 6, when
water-based ink compositions are prepared from the water-
based pigment dispersions of Example 5 to Example 9 wherein
phthalimidomethylated 3,10-dichloroquinacridone 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~dichlorogquinacridone 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 gquinacridone-based
compound is 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
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in Table 6, when water-based ink conpositions are prepared fromthe

wat er - based pignent di spersions of Eéanple 5 to Exanple 9 wherein

pht hal i m donet hyl at ed 3, 10-di chl or oqui‘nacri done and a

gui nacri donesul foni ¢ aci d-based conpound are used in conbination, the

resul i pg itk IGHTIRSIHIONSE Atfe 6XESH eNtrrleh 5 il SREAION K4pki4 i ty during
heating and i nk-jet recordability. The ink conpositions of Exanple 1 to
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e
conposi tion of Conparatjve anpl e
P stability}nkut is in egg%r in recordability due to a thermal

jet type ink-jet printer. The ink composition of Comparative
Example 5, wherein a four-component resin containing 50% by
mass or more of a styrene-based monomer unit, is not inferior
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 dispersicn 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.



1, wherein no phthalim donethyl ated qui nacri done-based conpound i s used,
showed | arge increase in particle size and viscosity before and after
the heating and is inferior in stability during heating. The ink
conposition of Conparative Exanple 2, wherein the phthalim donethyl ated
qui nacri done- based conpound is used %pt t he kneadi ng step is not

i ncluded, also showed |arge increase i2n particle size and viscosity
before and after the heating and is inferior in stability during
heating. The ink conposition of Compamghjsre Exanple 3 is excellent in
ink-jet recordability, but is inferior in stability during heating as
conpared with those of Exanple 1 to Exanple 4 because of the influence
of the wei ght-average 71 nol ecul ar weight of the resin. The ink
conpositjon of  Conparative Exanple 4, wherein a.resin having a | arge

ver gt - et dHE O Coh RFORRFIAE 7 v BLaht SreeRuBLPRERE AASHRSSEPE) G
stability, but is inferior in recordability due to a thermal jet type

i nk-j et PHimiek  iThe FARPESRPBSition of Conparative Exanple 5, wherein a
four - conponent resin containing 50% b mass or nore of a styrene-based
nmononer unit, askm@ﬂdim@epr@¢e5$nf@rs%@eéﬁbmgs@amixtpyg pantagnipberi or
in excellent recording characteristics as conpared with those of Exanple
1 to 4.stNBUSTRIaGAD APPE1ICABR LiT¥nAccbddnagbasetdhpipmestnt ai nvention, it
is made possible to efficiently obtain a water-based ink for ink-jet

r ecor di nghthavhiehd creat ay st pd ggenha pat onkebabadi agmpovedy ammbkll kparti cl e
size and is excellent in dispersion stability, by further diluting the
resul ti ngetwl e ydaseddei ghent KHinaeetshontw phoaticeaguesusdmadidqum and
optionally adding various additives, and thus the present invention is
very effestdves froarbadusat ktale; pohats of view 72 CLAIMS 1. A nethod of
produci ng a wat er-based pi gnent di spersion for

a dispersing process for dispersing the solid and
colored kneaded mixture in an aqueous 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

7500 to 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-



ink-jet ink, conprising: a kneading process for kneading a m xture
containing a styrene-based resin, a quinacridone-based pignent, a

pht hal i m donet hyl at ed qui nacri done-based conpound, an al kali netal

hydr oxi de and a hunmectant to produce a solid and col ored kneaded

m xture; and a di spersing process for _dispersing the solid and colored
kneaded m xture in an agueous nediun17ﬁherein the styrene-based resin has
60% by nass or nore of a styrene-based nononmer unit based on all nonomner
conpone o i Di tur L Ne
car boxylrkit)%secgcrl r}g\r}ﬁlsg@ r a%?%%%oﬁn@%ézja ?egd%g?%ﬁ%oﬁg,%gn acid

val ue of 50 to 300 ,and i ght+av cul ar_wei ght of 500_to
40000. 2°° Hlieerma lotdrbo Saeparl\ﬁngca}lng nﬁ&ﬁ%ﬁ%ﬂ) (glrré%%r?%?%ﬁén Bdiagﬁgi Foﬁlejor
ink-jet ink according tp claim1 erein, ui nacri dopesul fonic

hei b badbP G o S S G e PRar SBRTE g step. 3. The
nmet hod of producing a water-based pignent dispersion for ink-jet ink
according to claim1l, wherein the styrene 73 based resin has 60% by mass
or nore of a styrene-based nononer unit based on all nononer conponents,
an acryld< Hg dethntbralr rRIMAuGHW 2 i theerhesed apl dnedhodePanpiond. The
nmet hod of producing a water-based pignent dispersion for ink-jet ink
accordi npnt aird-aieh lirdr @gcantbired o iclaire 1 koeadi nghstepn,the tbatent of
the styrene-based resinis from 10 to 50% by mass based on 100 parts by
mass of krieadiniqalstempuitie cdodthentqud hach ¢ donerdasedapegnestint he from

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

qui nacr i xones W fPnE nacd d-hased eonpeunsk rt Hieo¢onk €8t 06f thBetohdmect ant
is from40 to 80 parts by mass based on 100 parts by mass of the total

amount, Ahiithe SAUHL GOMH LR i WndNeasknegdgre Mt Xt vhg during kneading is

from50 to 80% by mass. 5. The nmethod of producing a water-based pi gnment

di spersigithalimidomethylated 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.



for ink-jet ink according to claim1 or 2, wherein the styrene-based
resin has a glass transition point of 90C or higher. 6. The nethod of
produci ng a wat er-based pi gnent dispersion for ink-jet ink according to
claiml1l or 2, wherein the anount of the alkali nmetal hydroxide is 0.8 to
1.2 times the anobunt required to neutralize all carboxyl groups of the
styrene- based resin. 74 7. The netho of produci ng a water-based pi gnent
di spersion for ink-jet ink according %o claim1l1, wherein the

pht hal i m donet hyl at ed qui nacri done-based conpo and is a conpound
represented by the formula (1): QRmHO CH2-N R mn wherein R and R
each independently represents hydrogen, halogen, an al kyl group having 1

to 5 carhonrnhat geEhel af palle ng %Uﬂzaht%\ﬁ—%sjed} g:ﬁ;rr@@w%s?é@f@mﬂn
represents 0, 1 or 2, and n represents 1 to 4. he net hod of

produci pg.,a ;wat gtbgg d picgrent, dirspensiion 1 f nk according to
claim1l, ahérelﬁ t he %qalngg?id ng%gaégﬁ pﬁgnégﬁé%%?%;%hél% gnent Red 122.

9. A K-
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for a thermal jet e printer. —_
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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
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claim 9, which is used for a thermal jet type printer.





