- 1 - DESCRIPTION Title of Invention: METHOD FOR PRODUCI NG

WATER- BASED Pl GVENT DI SPERSI ON LI QUI D AND WATER- BASED | NK FOR | NK JET
RECORDI NG Techni cal Field [0001] The present invention rel ates
to a method for producing a water-based pignent dispersion liquid. It
also relates to a method for producing a water-based ink for ink jet
recording, the nmethod using the nethod for producing a water-based

pi gment dispersion liquid and including a diluting step. Background
Art [0002] Wat er - based i nk that uses water as a nmain solvent has
out standi ng features such as it posseses no or |less fire hazard and
it has no or less toxicity such agsorIaga@Nci ty unli ke sol vent i nk.
This nakes the water-based ink the nmainstreamink for ink jet
recording in usages other than industrial usages. The properties
needed for ink used in ink jet recording are, for exanple, as

fol | ows:T{the &f ilmegethiavi:ng hi gh col oring property, high resol ution,
hi gh densi&%kéand uniformty is created on a recordi ng nedi um w t hout

bl eedi n§ET FOR (EROLY N IBTR g e BRI PENTAUSEF IS i IngWbiD i nk
does not occur and discharge stability is high (§3) t he drying
proper t YNF "SR HEGP &N“gc@%i% n%é/ﬁ Lﬁ'ﬁCf%Rg%@{ sfactory, (4) the

i mage has gpqd fastness, and (5) the long-termstorage stability is
high. Tec i 6484 dyes have been used as col orants of

mater-b%%gﬂ)lnk for ink jet recording since dyes have high
di ssol uti tability, cause |ess nozzle clogging, offer high

col oring propert and. t hus enabl e _high-quality i inting, _.
hovever, | mgGS BFEAEES WV AJES RAJE & prSbreMein thart ke e

resi st agtc%aac%df_' ﬁ%regr# %SﬁL;[%?‘%SHSE ngies ; 90l Oi%?qzjid. Tt gﬂs%r der tQs o

address this pro e an e pigne are used as colorants

| nst ead Dby 2 Ll OEnt J nledo sicnant odhf o Ashigve i gh vat er

resi stance an e coloring property i's poor conpared

to dyes and, 02z € ¢l oggi i Lausied; h a0l i and,sedifent ation
of pignents arises as a problem us, various studies have been nade

on speciyfate rmeds JiQfmeditS REISHdYE: B roRaltd dHatad Rigmets in
wat er - based nmedi a by using polyneric dispersants.

diluting step.

Background Art

[0002]

Water-based ink that uses water as a main solvent has
outstanding features such as it posseses no or less fire
hazard and it has no or less toxicity such as mutagenicity
unlike solvent ink. This makes the water-based ink the
mainstream ink for ink jet recording in usages other than

~industrial usages.

The properties needed for ink used in ink jet recording
are, for example, as follows: (1) an image having high

coloring property, high resolution, high density, and

uniformity is created on a recording medium without bleeding,



[ 0004] For exanple, a nethod has been proposed whi ch includes
prepari ng an aqueous sol ution by dissolving a water-soluble resin and
an al kali conponent in water, adding a pignent to - 3 - the aqueous
solution followed by thorough stirring, and di spersing the m xture
using a high-speed sand m Il or the |ike having high dispersion
efficiencies (for exanple, refer to PTL 1). However, according
to this nethod, it takes a | ong tiné'é%(’dispersing and the
production efficiency has been | ow. Mreover, the dispersion
stability of the pignent in the resulting water-based pignent

di spersi @ ldlqggihasobheerzdnsatisd acduded HPU5ting of lridefod heaset
ci rcunst ances, a dispersing nethod has been proposed which includes a
pr et r eatarenir strep difs qraetgan staak i i tigneiad i nigyla, pl YPnettie addy angpol yneri ¢
di spersant (for exanple, refer to PTL 2). This has inproved

pr oduct irorerefficicehdiles iand omde tdeopigmemediureris Hovevefactabthough
pi gnent agrticles becane finer, the dispersion stability of the

pi gment s Ween natsatiiat ot yagidhatis ane stordye sebitery of the
ink remains to be inproved. In particular, quinacridone type pigments
used i n ProRES i FRigeta i e hydr ogen- bondi ng-t ype pi gnents that
function as pignments _through internol ecul ar hydg%ggn bondi ng and t hus

pi gment part FEFYL O35 Yat FuRG V1edGgPEGat dFSEhd St q%?%ﬁﬁnﬁﬁzwater-
undi sper.sed . form ng coarse particles in the_ink. Mreover, the
e e e e S S RO 14 Tt B b s T end Lo
under go r.eaggregation. .,Thus, the - 4 - dispersionstabilit S been
part i culH R LRt WL e S e LSRG oy

met hod f,or_.produci.n t er.- based, pi,gnent_ di rsi.on |iquid has been
pr oposecﬁ1 ich v%oldlc rlar%qﬁ?rno i done’ %/Scekgb? gerrr\leag?feoghlgh qualqltg Thige

pht hal i m thyl atgdaui.na ¥'ﬂ£ﬂ§ Pt
quinacr?g%%ggu 'o%%c acf% ﬁf%e coﬁ%%%ﬁﬁ%9gﬁﬁggghﬂ&3w%wé é”ﬁ%éﬁ&éh

ani oni CgrouRrGONtAl NG 0NGaN & Noly MBI compound havi g, & glass,
transition tenperature of -20C to 60C are used (for exanple, refer to
PTL 3). Dy water-based dispersion |liquid has good dispersibility
and dispersion stability, the particle size does not increase much
even when | effh at-dairgh ot enpeeatsure ifsobradieny o aandrddie i ncrease
in viscosity is suppressed such that the viscosity can be maintained
in a | owiyneeos tard ange] avhi@dl omkess thesthspesSidped ) quhd 1sui t abl e
for use in water-based ink for ink jet recording. [0007]

However pigreraf itrfie i grrerdctdids pey s adni goreo desge swalesic i dxeits ahowe gide
di spersions containing unsatisfactorily disintegrated pignent

parti cl ésiand asgaresss parte cleotiad rareanty dispereedcosufdiad emt | y.

Al t hough introduction of the kneading step reduced the nunber of such
coar se s clrek naznoy allafgiguaraa 3ed the | aso to aeiny i Fngal

treatnment and filtering treatnment is still needed in order - 5 - for
t he di spadimantadinn £ il INenised HisSsmtat -bayeP i9ik- f ghvsnk | et
recordi ng. Although the anpbunt of remaining coarse particles can be

r educed WFiMT cdrkticoh [Fva ReFeads uit ngP it ¥ 1P step, the
pigment yield is decreased and the production efficiency is ,
signifi NS Wt dHed’, O/ g FhidlMEHge s b d M POt TISALS .

In particul ar, use of quinacridone type pignments has nmade the probl em
mor 6 di 1 AT &G RETE o1 sper santd

[0004]
For example, a method has been proposed which includes
preparing an aqueous solution by dissolving a water-soluble

resin and an alkali component in water, adding a pigment to



Citation List Patent Literature [0008] PTL 1: Japanese Unexam ned

Pat ent Application Publication No. 2001-262038 PTL 2: Japanese

Unexam ned Patent Application Publication No. 2003-226832 PTL 3:
Japanese Unexam ned Patent Application Publication No. 2004-043791
Summary of Invention Problens to be Sol ved by Invention [0009]

An obj ect of the present invention is o provide a water-based

pi gment dispersion liquid in which a plgnent is stably di spersed and
a good di spersion state is nmaintained even in |ong-term storage due
to significant reduction of the nunber of coarse particles

unsat i sftact aqlgoul sperseithn afolld@ved Viey ethdrasegh | eiki foindg nkapet
recording which is produced fromthe water-based pignment dispersion
i qui d ahidodfsisy gool dispersionisg abihidgly; speed nethddsi bror the
produci ng the wat er-based pi gnent dispersion liquid and the

wat er - basidee itrkv oy higd j @&t specoreh et L Fureheremr efomehonslg orrefer
produci ng a wat er-based pi gnent dispersion |iquid and water-based ink
for ink §etPHecbrdi ng are provi ded which achi eve favorabl e properties
descri bed above, takes a shorter tinme for production, and offers high
product i on effoMEVERei SCOSS G &P 18ISy aitdiRg 00f0)takes a phREE dridncof
t he presentﬁinventipn have conducted extensjve studies to address

this profliemaiHE e fHthd R hRTAHE et b CteRT 8 Park§ et e an
be significantl creased, the conventjonally requjred dispersing
step usi %f%ﬁ%bgﬁg%ﬁﬁéﬁﬁﬁﬁ9?ﬂﬁ??%§%§%ﬁ% ?#é“%h%ﬁﬁ@ﬁ%Er% et obj ect
can be achieved by using a thod for producing a water-based pignment
di sper siroensqelitqlurll%,Waf%eerﬁ%étl%eg% BT lsfes]fselpg%flk%ue% i%%s :b it ure

contaimdgﬁé%fggggggg one type pignent, a styrene-acrylic acid type
copol ymer having a specific conposition, a basic conpound, and a

specifiqqﬂggiyoxyalkylene glycol or its derivative. Thus, the present
i nvention was made. That is, the present invention provides a nethod

for produci nggcwateleRased RindiRicl SREIEI P AdiGHY thetiiRs MRINEen

i ncluding a kneadi ng step of kneading a
proposed which includes a pretreatment step of preliminarily
kneading a pigment and a polymeric dispersant (for example,
refer to PTL 2). This has improved production efficiencies
and made the pigment finer. However, although pigment
particles became finer, the dispersion stability of the
pigment has been unsatisfactory and thus the storage
stability of the ink remains to be improved. In particular,
quinacridone type pigments used in producing magenta ink are
hydrogen-bonding-type pigments that function as pigments
through intermolecular hydrogen bonding and thus pigment
particles are strongly aggregated and tend to remain
undispersed by forming coarse particles in the ink.

Moreover, the pigment particles which have been made finer

by dispersion tend to undergo reaggregation. Thus, the



- 7 - mxture containing a quinacridone type pignent (a), a
styrene-acrylic acid type copolyner (c), a basic conmpound (d), and a
pol yoxyal kyl ene glycol or its derivative (e) to prepare a pignent

di spersion that is solid at roomtenperature and a m xi ng step of

m xi ng an aqueous nedi um and t he pignent dispersion, in which the

pol yoxyal kyl ene gl ycol or its derivative (e) is at |east one selected
fromthe group consisting of a polyoxyal kyl ene adduct of glycerin, a
pol yet hyl ene gl ycol having a hydroxyl value of 50 to 500 (ngKCH ),
and a pol ypropyl ene glycol having a hydroxyl value of 150 to 700

( mgKOH @)i.spersidmsttdiel nethdoh§ dreqor quhucti ngulee mat ed+ Hiaisadl i gorent

di spersion liquid of the present invention, a quinacridone type

pi gnent aderierative is preferably contained in the mixture in the
kneadi ng step. [0011] The exact reason why the method for
produci nld @ bdat er - based pi gment di spersion liquid of the present

i nvention exhibits a notable effect on reducing the nunber of coarse
particles isTRoREIESS Bt Scat B thioss fivgd P Fsliirens: water-Rasastess
of dispersing a pignent in a nmediumduring kneading is generally
consi derePHB tu R§oF F617 ok Y- Hrae %Efeéb§3f‘?p%%<geb“ cf y¢ That
is, a step in whjch di spersi on nmedi umwets the pi nt, a step in
whi ch & PBIIGHEH % UIYRS B Urldera SHaat™ 1oPERm S LA S4%p | n whi ch
- 8 - the finely, pulverized state, of th i gne is stabilized by the
adsor pt i Oh '6F° C%(gr% v R TS per sﬁ"ﬁ%&a%?rfﬁ]yy Di spersing a

pi gnent | s bhasj.cally reversible and, although the pi nt _can. be

di sper se%flr?at%]%ls&d}%‘qﬁlcélu '{l(% OA%Jt(g& ena(f%?%cgﬁn ’heargcll{ gaﬁ)%grasnel IIlsyt%lte

unl ess Eﬂ_rgq] I S, f eSSl .ﬁggg' . t he. pi t are
t aken. According y‘ﬂje%ﬁjtlhr%r di s%er%?%%i%@% e Iﬁs(?gbﬁllﬁz%da b%ﬂ%%%‘m ng
resi n adsorntiion, ayess on- s faces) ofc pigrentc pard icd&s. (44 order to
stabilize the dispersion, the affinity between the dispersion nedium
and the pigpen, partd.cle surf apes and shetween ke diSRYYesisarredi um
and the resin is inportant. In order for a resin to adsorb onto

sur f aces iefu ipi HENtgdRA td d®sss 1dvel aff 1 i d ya betaeerod hec diesi negndeide
pi gnent particle surfaces nmust be higher than the affinity between

t he resigamanididesidicspiied atvtredidmaa£n ileh odhet Jend, 1dhe af fhigihy
between the resin and the dispersion nediumis also inportant. If the
af fini t ycdetavesnitdhefaresd nNLangd tive di sperigieon medttake | 5n extesss Viey y
low, the resin adsorption |ayers do not orient in a dispersion nmedium
and it becompmidfadluch clacthi Bve dispersipncat de Imd yntRegeat dimgg
the affinity between the pignent particle surfaces and the dispersion
medi um ldve widsmrpttisonrafoe hevlriedi make s N i e rsiod acesuid
inhibited if the affinity is excessively high. In contrast, if the

af fi ni t ypuidaddcesisinelse [ow, " altRr prarssivf et timg, JShigecording. j s
one of the factors of dispersing nmechani sns, does not efficiently
proceed Pt becomes difficult to conduct di spersion. Thus, the

choi ce of the dispersi (in medi um nyst be nmde t%y .consi dering the
bal ance bet weEHSVRe& raffinicty Thict RHIHETST GHeme TSP BE ASESISES [ 0012]

described above give dispersions containing unsatisfactorily
disintegrated pigment particles and coarse particles that
are not dispersed sufficiently. Although introduction of
the kneading step reduced the number of such coarse
particles, removal of coarse particles by centrifugal

treatment and filtering treatment is still needed in order




If a solvent conventionally used in a dispersion nmediumis directly
used, the affinity between the dispersion nmediumcontaining the

sol vent and the pignent is excessively high, thereby inhibiting
adsorption of resin. Presumably, this has lead to instability of the
pi gment di spersion and an increase in nunber of coarse particles.
Consequently, a dispersing step usiqgfg_gisperser has been required
to reduce the nunber of coarse particles. The dispersion nedium
cont ai ni ng the specific pol yoxyal kyl ene glycol or its derivative (e)
used in the present invention has an adequate degree of affinity to

t he pi gnfet .thkhusl spadsorgpt 1tom ld ddieualkely nudad tde yatghertasesd notk
inhibited, swelling, which indicates that the copolyner is in a

parti al ISodiigsolled state]inrcudd,thandght hdcadsonptt of ofemeheimesin to
the pignent is accelerated thereby while wetting of the pignent is in
pr ogr es oI MRHAMGIGLes tcds iy aseiekbd Ay pul vedty Zatdwrobfthae

pi gnent and stabilization of the dispersion proceed extrenely

ef fi ci eAET 1MW Hightretrd of 1 lerir Sag palrl ol e imL i gt dibh 1 qui d
can be notably - 10 - reduced, and an_addjtional dispersing step

usi ng a WEFHHDRhT e R4 OTE Flelct S DY nvent+on fooastly

Since the nethod for producing . a t er-based pignent di spersion

 ut o G e Ui TREHIEY S8 DT G Kot O S b o1 ki ng
a mxture containing a quinacridone. type pignent a

St yr one EAT R gy GBIl B R i i T5e e a
pol yoxyaplrk I ene Hg)lﬁ/ecoé[i%ri iﬁ[ft dceor ir\/east(%l\/@ (e) to prepare a pignent

di sper si‘on ikéE I's solida roon1tenper§%Ure and a m xi ng step of

m Xxi ng agu, nmedi um and the pignment di spersion, disintegration
of the gﬁgnenﬁgfﬁfgﬁginer particles and the coating process in which
the surfmages of; disintegrated pignment particles are coated with the
resin proceed snoothly and a wat er-based pignent dispersion |iquid
can be higghjgy efficiently produced by performng a mixing step after
t he kneadi ng step. Mreover, the production nethod of the present

i nventi grihel psyghHnd dé cand kymi gdlceat bt Nppben catienars®1pakikicheso.
i n wat er-based pignent dispersion and stably maintain the dispersed
state of2adie-xdxpsst over a long term Wen a water-based ink for ink
jet recording is produced fromthe water-based pignment dispersion

i qui d pTduredidyartdwee nehdoanf oed ppadactngpalwated oha®edlpicgmaoh No.
di spersion liquid of the present invention, an ink having good

di sper sid8id3+32 &tk good di scharge property and contai ni ng fewer
coarse particles can be obtained. Enbodi ments for Carrying CQut

| nvent i GTY 0D14Japanesa/avnexsniaed nBteentl dprpdedaicnonh&uprlodactioon No.
met hods of the present invention will first be described in detai

and t her W4rEthoP ¥ or produci ng a wat er-based pi gnent di spersion
liquid of the present invention using these raw materials will be
descri bed et |1THE WO Qui nacri done type pi gnent) Cormmonl y
known p%gnent speci es can be used as the pignment species of the

qui nacr TS pe DiRfirett L (&) R VSR 44! present i nvention. Exanpl es
therEOfﬁgﬂﬁ&ﬁde one of or a mxture of two or nore pignents sel ected
fromdi qui nacridone type pignents such as C 1. pignment red

122, di chl i pacri d i gnent, h as.Cl. pi d 202
and 1. pi GRENEOTER 200, ThNG CURSUbG e U i rde Ge Catth s .1
i gnent yi.ol et 19, . an I 1] on between qui nacr i .

bi omont S Bt Bl ed (i e BRI SAAT A RIS

The for @ﬂblﬁ}ﬁe%é@ q "By B POYEIETYep Or AUl ag’cfa@é @?@%ﬁ‘{xﬁﬁaﬂ@d

pi gnent may ry pignent, a wet cake, or a slurry. ( _
(Qui nacrd.Aane . Yips PN ts derd yatdye) e Hxampl €81 ofnd he Quinack i dene

type pignent derivative
the number of coarse particles unsatisfactorily dispersed, a



- 12 - (b) preferably used in the present invention include pignent
derivatives prepared by introducing a dial kyl am nonet hyl group, an
aryl am donet hyl group, a sul fonam de group, a sulfonic acid group and
its salt, a phthalimde group, or the like into a pignent structure
of a quinacridone type pignment. Anong t he above-nmenti oned
qui nacri done type derivatives (b) preferably used in the present
i nvention, conpounds represented by general formula (1) bel ow are
particularly preferable. [0016] [Chem 1] ( 1) {In the formula, Rl
to R1O each independently represent a hydrogen atom a chlorine atom
an al kylwatretHbasedl kok yfgr olpk gyt nge dot @1 18g cali bein A% opBodoted Hromp
represented by general formula (2) [0017] [Chem 2] - 13 - R12
-R11-N R Ribter-based pigment dispersion liquid and offers good
dispersion stability, and methods for producing the water-
based pigment dispersion liquid and the water-based ink for
ink jet recording. Furthermore, methods for producing a
water-based pigment dispersion liquid and water-based ink
for ink jet recording are provided which achieve favorable
properties described above, takes a shorter time for
production, and offers high production efficiencies.
Solution to Problem
[0010]

Inventors of the present invention have conducted
extensive studies to address this problem and have found
that the number of coarse particles can be significantly
decreased, the conventionally required dispersing step using
a disperser can be omitted, and the above-described object
can be achieved by using a method for producing a water-
based pigment dispersion liquid, the method including a step
of kneading a mixture containing a quinacridone type pigment,
a styrene-acrylic acid type copolymer having a specific
composition, a basic compound, and a specified
polyoxyalkylene glycol or its derivative. Thus, the present
invention was made. That is, the present invention provides

a method for producing a water-based pigment dispersion

ligquid, the method including a kneading step of kneading a



(2) (Inthe fornula, R11 represents an al kyl ene or al kenyl ene
group having 1 to 8 carbon atons, R12 to Rfl each independently
represent a hydrogen atom an al kyl or al koxy group having 1 to 8
carbon atons, or a phenyl group), where at |east one of Rl to RH
represents a group represented by formula (11) above.} A nore
pr ef erabl e conmpound anong the conpounds represented by general
formula (1) is a conmpound represented 70y‘ general fornula (3) bel ow
[0018] [Chem 3] O RMmO O/ CH2-N, O m (3) (In the forrmula, R and
R each independently represent a

mixture containing a quinacridone type pigment (a), a

styrene—acrylic acid type copolymer (c), a basic compound

(d), and a polyoxyalkylene glycol or its derivative (e) to
prepare a pigment dispersion that is solid at room
temperature and a mixing step of mixing an agueous medium

and the pigment dispersion, in which the polyoxyalkylene
glycol or its derivative (e) is at least one selected from
the group consisting of a polyoxyalkylene adduct of glycefin,
a polyethylene glycol having a hydroxyl value of 50 to 500
(mgKOH/g), and a polypropylene glycol having a hydroxyl

value of 150 to 700 (mgKOH/Qg) .

In the method for producing a water-based pigment
dispersion liquid of the present invention, a quinacridone
type pigment derivative is preferably contained in the
mixture in the kneading step.

[0011]

The exact reason why the method for producing a water-
based pigment dispersion liquid of the present invention
exhibits a notable effect on reducing the number of coarse
particles is not clear but can be presumed as follows.

A process of dispersing a pigment in a medium during
kneading is generally considered to undergo following three
steps if viewed closely. That is, a step in which a
dispersion medium wets the pigment, a step in which a

pigment is pulverized under shear force, and a step in which



- 14 - group having 1 to 5 carbon atonms, mrepresents 0, 1, or 2, and
n represents 1 to 4) A conpound represented by structural fornmula (5)
bel ow having a group represented by structural formula (4) belowis
yet nore preferable. [0019] [Chem 4] 0 -CH2-N (4) [0020] [Chem 5]
B O/Nl.  ----- —mm--- il /-ii----- C--<---).<, 0/
------------ I el Tl SIS (Y N I S 01 1

_..8_..
the finely pulverized state of the pigment is stabilized by
the adsorption of a resin having a dispersing ability.
Dispersing a pigment is basically reversible and, although
the pigment can be dispersed, it is difficult to stably
maintain the dispersed state unless some measures for
suppressing reaggregation of the pigment are taken.
Accordingly, the dispersion needs to be stabilized by
forming resin adsorption layers on surfaces of pigment
particles. In order to stabilize the dispersion, the
affinity between the dispersion medium and the pigment
particle surfaces and between the dispersion medium and the
resin is important. In order for a resin to adsorb onto
surfaces of pigment particles, the affinity between the
resin and the pigment particle surfaces must be higher than
the affinity between the resin and the dispersion medium.
On the other hand, the affinity between the resin and the
dispersion medium is also important. If the affinity
between the resin and the dispersion medium is excessively
low, the resin adsorption layers do not orient in a
dispersion medium and it becomes difficult to achieve
dispersion stability. Regarding the affinity between the
pigment particle surfaces and the dispersion medium, the
adsorption of the resin to the pigment surfaces is inhibited
if the affinity is excessively high. In contrast, if the

affinity is excessively low, the process of wetting, which



HO (5 (Inthe formula, mand n each independently represent 0, 1,
2, or 3 but mand n are never zero simultaneously.) - 15 - [0021]
The conpound represented by chem cal structural forrmula (5) used in
the present invention is preferably a conmpound having one or nore
groups represented by chemi cal structural fornula (4) per nolecule
anong conpounds represented by chenic%{ structural fornula (5) and
nore preferably a conpound having one-to two such groups on average
per nolecule. In particular, a conpound having 1 to 1.5 such groups
on average per nolecule is preferable. Wen an average of one or nore
groups riepresentfedey feherarealo Stdivgidrslng orgat sn (s ,ard«eontiai ned
per nol ecule, a higher effect on dispersibility tends to be

devel oped.fiWiemtdry awercagel aind wo: dredcesss slichf igroupsc @resrchnttal ned
per nolecule, the effect on the dispersion stability is likely to be
furt her demipencecdn. Thu¥heththehosrpoorid thepdesertred ohy mgenamalust
formula (1) is a conmpound having a group represented by chem cal

st ruct ulsl magtemilva qQ)s 1degrinex st oatanece drggoiaa ddre b Siymitthe i izdd
by all ow ng unsubstituted quinacridone, dimnethylquinacridone,

di chl or 64§ mAGeddn&nortihedsite to react with phthalini de and
fornalderde or parafornmal dehyde in a concentrated sulfuric acid.

[ 0022] [0012%he anount of the gui nacri done type pignent derivative
(b) used in the water-based pignent dispersion liquid of the - 16 -
e bsent i Vet BnoBer S0 CHAVEE tEpnRdLY G etna yd acFRdoHET pe o

2 Lo 15 Farve oy s et e SO BRatPTs Vs R S o e
oorage SLANLLLY, ol NS ALY BP9 30111 LSS ALY,
0 SEer PR A LN, ARG Ik Sgamge Spate 13
[0023] has 1ead to instability of the pigment dispersion and an
increase in number of coarse particles. Consequently, a
dispersing step using a disperser has been required to
reduce the number of coarse particles. The dispersion
medium containing the specific polyoxyalkylene glycol or its
derivative (e) used in the present invention has an adequate
degree of affinity to the pigment. Thus, adsorption of the
resin to the pigment is not inhibited, swelling, which
indicates that the copolymer is in a partially dissolved
state, occurs, and the adsorption of the resin to the
pigment is accelerated thereby while’wetting of the pigment
is in progress. Accordingly, it is presumed that
pulverization of the pigment and stabilization of the
dispersion proceed extremely efficiently, the number of

coarse particles in the dispersion liquid can be notably



(Styrene-acrylic acid copol yner) A styrene-acrylic acid type
copolynmer (c) used in the present invention contains, as nonomner
conponents, a styrenic nononer and at | east one of acrylic acid and
met hacrylic acid. Known conpounds may be used as the styrenic
nmonomner . Exanpl es thereof include styrene, alkylstyrenes such as

anet hyl styrene, 0-nethyl styrene, 2, 4- ii met hyl st yrene, aet hyl styrene,
a- butyl styrene, and a-hexyl styrene, h Po@enat ed styrenes such as
4-chl orostyrene, 3- chlorostyrene, and 3-bronostyrene,
3-nitrostyrene, 4- nethoxystyrene, and vinyltoluene. [0024] The
rati o ofrddie-est yraami canroaubdveri arseld dSs@eraimdradesp absfog 4 he
styrene-acrylic acid type copolyner (c) is preferably 50 to 90% by
mass andiimper praf erablbhe MnitocdD% - 17 - by nass. Wien the ratio of
the styrenic nononer is 50% by mass or nore, the affinity between the
qui nacr iEforeectty pef plgmemtiga) and the styrene-acrylic acid copol yner
(c) is enhanced and the dispersion stability of the water-based

pi gnent di&lpErsion liquid tends to be inproved. A plain paper
recording property of water-based ink for ink jet recording obtained
fromthat wateéfBadd® picgheost f@isparcdvsing quivth tedim Pe Shpremadit t he

i mage recording density tends to be high, and the water resistance

t ends tdjjbsé’eirrﬁfr%e]di.q%rf)? e &kt 6% jtfh‘ée%t%iy?%n?%cml%?m? is
ithin the apove nentioned range of 90% by nass_or ]ess, the

di sper si'BIIAEY DS 1 Yui FRATHOhe UYHE- D Qrrert - LUl i th ¢ he
styrene-acrylic acid co olal.rrer c),in an ueous nedifm can.%e

mai nt ai ned" aacf]?%foé& OWE%/_ ARE Y Re i spet s7 Ty dnd’ the His eif’%ff%n_
o o RGeS e S danes PLATSN ) aRer 2l A LG ¢

o o . ¢ i Cabili .

ComEmeod TS e] Ml Mo LopR 00 o) 1 MIMAD FLARAY €008,
present Jdyventd an,j & obf alned yncopol yrerdzatl op ofn g styrenic

nmononer and at |east one of an acrylic acid nononer and a nethacrylic
aci d noORONEMg kAT A M4 C ndelitnd R dTRHRAG  Wich a6l id R iREf er abl y
used. The reason is because copol ynerizability during synthesis of
the residydismidgravasch dhechomoanait yiofo thend €Spdrt ScidProv@dsnand

thus the - 18 - storage stability is inproved. As a result, there is
a tendermatdihad mrowdsy -hasad ¢h grfentswh Spession di sihtegtdhedi ner
pi gnent particles is obtained. In the styrene-acrylic acid

copol ymeridmantugedk i icide qgresesdtedvwenth orhe thesiwt@tooded hemoothly
styreni c nononer, the acrylic acid nononer, and the nethacrylic acid
nononer aut isngiaiopothamerd zatgmoant sdiged e ad y1 B59% dbycamdse oridigher
relative to all nononmer conponents. [0025] The styrene-acrylic
aci d copolfimerer(te)y masodbecadpay yomer fowding téh mikiowns remonefer the
copol ynerizable with the styrenic nononer, the acrylic acid nononer,
and t he ¥aathidry | 3teeraci Jomsraivar itheaddioduert it fiedde dnsrforfdes
Exanpl es of such a nmononer include acrylic and nethacrylic esters
such as REAIRAT adtiAHION MRBA TethakisaRtey mMtopy |t rypeeer of
i sopropyl acrylate, n-butyl acrylate, sec- bm%{, acrylate, tert-butyl
t

acryl at €095t MADUHSIE A I & RIS et HYE Blut JH ST St 2R exy !
o o bt L 0t i e S P un SR PR 2t e
and ot P50 Bt 8P Cer JAEIsD 800h 198 SOTer xSt onyt Ao iare
acryl ar 2GR St By PR AR RS A e
produced by the method for producing a water-based pigment

dispersion liquid of the present invention, an ink having



- 19 - di methyl am noet hyl nethacryl ate, hydroxyethyl nethacryl ate,
and hydroxypropyl nethacrylate; acrylic acid aryl esters and acrylic
acid aral kyl esters such as phenyl acrylate, benzyl acryl ate,
phenyl et hyl acryl ate, and phenyl et hyl nethacryl ate; nonoacrylic
esters and nononet hacrylic esters of polyhydric al cohols such as

di et hyl ene glycol, triethylene glycol,_polyethylene glycol, glycerin,
and bi sphenol A; maleic acid dial kyl %%térs such as di nethyl nal eate
and diethyl naleate; and vinyl acetate. One or nore of these nononers
may be added as nononer conponents. [0026] The net hod for

pr oduci rgpddelistpaeniesidciryy iandciabd apicd gheergd Qramyr e andonmon

pol yneri zati on nmet hod. Exanpl es thereof include polynerization

nmet hods ddretaiusiena fEotemrerdazate qrecat@lesstcars ush @stasiolard i on

pol ymeri zati on, suspension polynerization, and bul k pol yneri zati on.
Exanpl egndfodimerpd yimer iCeatiyoma &bl ystvémiclade 2, 2' -

azobi s(2,4-di methylvaleronitrile), 2,2'- azobisisobutyronitrile,

1,1 -azdbiGl(&lycl ohexane-1- carbonitrile), benzoyl peroxide, dibutyl
per oxi de, and butyl peroxybenzoate. The anount of the polynerization
cat al yst usedairs ogeefréiaBiay g1 e Liso UBG0 I by Nfa$F P GtHe Ty MR afsn Sfer
conponent. [0027] The wei ght - aver.age nol ecul ar wej ght of the styrene-

- 20 - Ay IRRESEA OB WAL usEPt Pe e e ds IhvEidoh 3rd
preferably in a range of 5,000 to 20,000 ang)nnr H{),referab y in a
range of“‘%%fbc?of‘teot : .H%Pfgﬁltfi%m dret e %ﬁ?% LHEHade" Tt ettt ar
wei ght is preferahly in a range of 5,500 to 15,000. Wen the .

e gt - AvePHge TP e R S 00 TP e B oS ML SF- Hki ng
finer particl%§(;égé¥i ersion i nacri done type pignment (a) at

e rﬁg)ﬁ@iﬁffﬁxgy

t he ini??&ﬂ‘é%age S N eriorated but the | ong-term storage

stabilit f 1 er-R§§ i nt dispersion liquid tends to be
&%ﬁga &%He t %Qgﬁ%%ﬁ%

i mproved sedi ment at’i'on °Cc by pi gment aggregation or the like

tends to be SURRGEaSn hen iR selsahi-aerage finlec ok uelaht of

the styrene-acrylic”acid (c) i's 20,000 or less, the viscosity of an

| Nk cOMpAgintd i Jcildi d e HECRrH Mg USRATNEFLd roraddiee Wl erudaseth
pi gnent "dispersion liquid using this is highly appropriate and the

i nk di sehar garedaatii lidverdends. t exBepieRr @vedeof incll¥@ one of or a
wei ght - aver age nol ecul ar wei ght di scussed here is a val ue determ ned

by gel perdtaid ¥ cworsat aghaphyi dnkh@)s atull d sced vatdate dbasechwn t he
nol ecul ar wei ght of pol ystyrene used as the reference substance.

The st yrenercaoriyddre acigk qopplemes {u)h used i h. thiegneres erdd | TRZ2nt i on
may be a random copol yner or a graft copolynmer. One exanple of the
graft capahinmeroqusiree@riafdne dpgbey nergrieavii s1gsects tam ©rI brainpient red
constituted by pol ystyrene
202 and C.I. pigment red 209, and unsubstituted quinacridone
such as C.I. pigment violet 19, and a solid solution between
guinacridone type pigments or between a quinacridone type
pigment and another pigment. The form of the pigment may be
powdery, granular, or massive. The pigment may be a dry
pigment, a wet cake, or a slurry.
[0015]

(Quinacridone type pigment derivative)

Examples of the quinacridone type pigment derivative



- 21 - or a copolyner of styrene and a noni oni c nononer

copol yneri zable with styrene and a branch or stemconstituted by a
copol yner of acrylic acid, nethacrylic acid, and a styrene-contai ning
nononer. The styrene-acrylic acid copolyner (c) nay be a mxture of a
graft copol yner and a random copol yner. [0028] The
styrene-acrylic acid copolyner (c) used in the present invention
preferably has carboxyl groups deri ved?f fom t he acrylic acid nononer
and the nethacrylic acid nononmer and an acid value of 120 to 220
(myKOH g) and nore preferably 150 to 200 (ngKOH g). As long as the
acid val g® iErd2-{tmKA¥g) of thgheresdie Iweksophod i Chd YVudéS pigment
sufficiently high and the dispersion stability of the pignment in the
wat er - baked yitginest et sperasd dry | igutcddends 4 odbel kyipaoiesne tiheh t he
acid value is 220 (ngKOH g) or |ess, aggregation of the pignment tends
to be supprusseth famrywenidonk @hpr i grtouwmdes byu USh magm e | grkowgoposi ti on
for ink jet recording obtained fromthe water-based pignent

di sper sion fands aoldedmur rsbffisisntt wat ephrles] stadeesrdie, ness
ratio of the styrene-acrylic acid type copolynmer (c) to the total
mass of &l guihadtidohe 19 i yreutt 2z ahd tWel e nedendohePe ype
pi gment derivative (b), i.e., c/(a + b), in the kneading step is 0.15
to 0.5. PSS d value is a value determined in accordance with the

- 22 - Japanese Industrial Standards "KO00Q70: 1992 Test nethods f.or
acid val ue, $HPSHI fNCaBROY VAN - ¥ AWAATE IV fe/RraldFe I RS |
val ue, a unsaponi fjable matter of chenical products” and is the
nrount oD IOt AR 1 i e Gt (T ORI ¢t Eonp Gt ol STRGRIG | 7o 1
g of resin. [0029]. (Basic conmound The, styrene-acryl.i i d
Pype CoSTRREITAd 1 eI LHE N b ehble 1011 6" AET o Rodiotif Tl i n
order t t i ze the acrylic acid noiety and inprove the
dispers%ﬁ%%%?&ﬁ?ﬁgan aqueous nedium The basic conpound (d) softens

t he styrﬁﬂﬁxﬁcrylic acid type copolynmer in the kneading step to

snoot hen the coating process of the pigment with resin and inproves
the di spefpipility of the resin-coated pigment in an aqueous medi um
An i norgani c basic conpound or an organi c basic conpound may be used
as the basic qpnpound (g). anples of the organic basic conmpound

i ncl ude am nes;“uch, as m&t hy] am n€, di net hyl amine, trinmethyl an ne,

et hyl am Rg, di 8 i’et hyRam ne; and al cohol am nes such
as triethanotam ne, 3 and net hyl di et hanol am ne.
Exanpl es of [ ound i ncl ude hydroxi des of alkal
met al s SHg¢ m ~Rar bonates of alkali metals such
as potassium s of alkaline earth netals such as
cal cium and bald u andanmoni um'Hydr oxi de. - 23 - The al kal
net al hydroxi des and al cohol amines are preferable fromthe

vi ewpoi nts of dispersibility and storage stability of a watérf-)based
pi gnent dispersion liquid prepared fromthe pignment dispersion of the
present invention and an ink conposition for ink jet recording

pr epar edt ¥¥ drh e Heo Wit 63 - Hak el pt chyj TpeRIRFCT F bui BerHese Al Xal i
met al hydroxi des and al cohol am nes can be used as a m xture. Anong
these badWTIHHHAIY, Al Kaler Ht AT WYdrdXi Y7 5 IEHOER Dbt assPEm

hydr oxi de, sodi um hydroxide, and |ithium hydroxi de contribute t

dect oasi TP Hha W Subst (40 df THE Wt 1 B oo 1 GHENED of SRR S5 ore T i il o
and are thuséﬁig%era e {%Pn1the vi ewpoi nt of stability of

di schar A For THWK" et tecording. In particular, potassium hydroxide

is prefeﬂﬂgwﬁ. [ 0030]

[Chem. 2]




The basic conpound is preferably in the formof an aqueous sol ution
or an organi c solvent solution and nore preferably used in the form
of an aqueous solution. The basic conpound (d) concentration in the
aqueous solution or the organic solvent solution is preferably 20% by
mass to 50% by mass. An al cohol solvent such as methanol, ethanol,

i sopropanol, or the like is preferale used as the organic sol vent

di ssol ving the basic conpound (d). O ?hése, preferably an aqueous
solution of a basic conmpound (d) and nore preferably an agueous
solution of an alkali netal - 24 - hydroxide is used in the present
t2 of the basic conpound added is preferably in a

of the acid val ue e styrene-acrylic acid type copolyner (b). The
neut r al i Z&1 ol s preferably set to 80% or higher in order to

i nprove the di gpersing make in an aqueous nediumin preparing a

wat er - based pognent _di spersion liquid froma pignent dispersion, and

t he di spersion stabﬁﬁity and the storage stability of the water-based
pi gment dispersion liquid. The neutralization ratio is prefgg bly
120% or less in order to prevent gelation of the wat er - basé ﬁignent
di spersion or the ink for ink jet recording during |ong-term storage
and to ehHande® theratar FlkistRamReedts ppt itk ptepared askeyieeei nk.
Note that in the present invention, the neutralization ratiois a

per cent P H RHE FolintC of THEP Past tBdNpBEndChRenf&F i t h respect
to th t d t trali L | b | inth
st y elﬁe?ﬁh‘ﬁ’%‘mrﬂo‘?@fﬁﬂv t%la%?g%o%%? %&f?%sfgrﬁgégﬁlau?ﬁf?%ﬁf o AL FEY s
cal cul at ed usin e fol |l owi ng .equatj on:; .

RS oo 2 14RRE S Bl RormRtai L ek, e

-grou Q
Neut r al |gZaCf|pon r SS O asic’co

10001/ [ i I ' t '

Amount o1 R (31K oo b R (heT o a T She ST a s or
its deri%ﬁgﬁﬁ§a (17) ayRically, in kneading a mxture containing
resin and a pignent, a particular amount of a water-soluble organic

sol vent is added {0 ASSQGIANIR NEIBHUTEdIY G IRNE Gigd¥ddke mass
having a high solid content, foll owed by kneadi ng under hi gh shear
force. The Mad&icSOI WPl gk gaNi £osRhveNt1 used hecenpasnd héFhe bohtéag
poi nt and does not evaporate easily during kneadi ng. Moreover, even
if the vaf efersotaibl £ aigedi c3sobyest. remains in the kneaded m xture,
there is no need to renove the solvent since the solvent can be added
as a conpest of an aqueous mediuminto the kneaded m xture in the
subsequent m xi ng step. [0033] The pol yoxyal kyl ene gl ycol or
its deriMatewe k) used in the present invention is one or a mxture
of two or nore selected fromthe group consisting of a
pol yoxyatkyl ene agduct of glycerin,—a pU1yethquBe gl ycol having a
hydr oxyl | val ue of150 to 508 (ngK
0

O g), land a pol ypropyl ene |gl ycol
havi ng al hyd: al_tre Q. 700 (jngKOH qg) , i'ts, derli vati ve.
The pol yox} of || gl'yderi-n—used,i-ANt he [present |i nvention
i ncl udes| alpol y dded {to at IeéELfggg ite of
hydr oxyl % oil" g i Preferably, polyoxyal kyl€n ,ﬂroups are
added tol BM sited of "the A groups and al® of th
pol yoxyatkyl ene groups on - = -n

(3)

(In the formula, R and R' each independently represent a

hydrogen atom, a chlorine atom, or an alkyl group or alkoxy



- 26 - these sites preferably have the sanme chain length. Wile
publicly known conpounds can be used, conpounds having a hydroxyl
value in a range of 100 (ngKOH g) to 600 (ngKOH g) are preferable and
conpounds having a hydroxyl value in a range of 145 (ngKOH g) to 500
(mgKOH/ g) are nore preferable. Wien the hydroxyl value is | ess than
100 (ngKOH/ g) and the di spersion nedi um system contains a pignent, a
styrene-acrylic acid type copol yner, afd-a pol yoxyal kyl ene adduct of
glycerin, the affinity with the pignment and the dispersion nmediumis
excessively high conpared to affinity between the pignment and the
copol ymefrouesidding 1 ntd mhiduthen oforesan ptéore 9dntHed coppl ez, to
the pignment. On the other hand, the affinity of the dispersion nedium
to the copblrynerptesmistd ol beo id)suf ficient, occurrence of swelling

whi ch indicates that the copolyner is in a partially dissolved state,
tends t A beorsuppre ssao; e sardtadheonunterciofrabarsenpba t (T) eselaer eases
due to inhibition of stabilization of the pignment dispersed by resin
adsor pt itV inghen qteuhyeRosggdeved Aoy sstargerrahaho ool ¢ Ko ovw t he
affinity between the dispersion nedium and copolyner is inproved but
the af filfi tYetwindre HRerepigmnteis not satisfactory. Thus, the pignent
surfaces are difficult to wet and a clay-like nmass suitable for
kneadindQQQQﬁfficult to formfroma mxture of a pignment, a

copol yner . and solvent. As a result, the kneadi ng step does not
proceed %ﬁﬁ”?hégnunber of - 27 - coarse particles in the water-based

pi gnent dispeE§ion i ncr eases. The pol yoxyal kyl ene adduct of
gl ycerin used \n the present invention preferably has a
pol yoxyal kyl ene*s ct.ure constituted by one or both of oxyethyl ene

and oxyp+roRyt-8ne. the structure is constituted by both
oxyet hyl ene and-exypr6pyl ene, oxyet hyl ene and oxypropyl ene may be
random y arrapged or the respective pol yoxyal kyl enes may be arranged
in bl ocks. [0034] - Speci fic exanples of the products include
EG 1 (pol yet hyl ene oxi de adduct of glycerin, hydroxyl value:(
(nmgKOH/ g), nol ecul ar wei ght: about 1000, product of Lipo Chem cal
Inc.), Newpol GP-400 (polypropyl ene oxide adduct of glycerin,
hydroxyl[oslare: 400 (nmgKOH g), nol ecul ar wei ght: about 400, product
of Sanyo Chem cal Industries Ltd.), Newpol GP-600 (polypropylene
oxi de addutdm ofsgl ycerin, hydroxyl value: 279 (ngKOH g), nol ecul ar
wei ght: about 600, product of Sanyo Chem cal Industries Ltd.), Newpol
GP- 1000 (pol ypropyl ene oxi de adduct of glyeerpn, hydrexyl value: 160
(mgKOH g), nol ecul ar wei ght: about 1000, produst of. Sapyo Chem cal
I ndustries Ltd.), Sannix G.-600 (pabypropylenﬁ/ de>ppl yet hyl ene
oxi de bl ocked addug% of glygerin hydr oxyl /' valwue:l 27 ngKCH g) ,

2

nmol ecul ar wei ght : | Nndustries Ltd.),
Newpol GE~ 600 - duct~of gl ycerinn, hydroxyl

val ue: 27 i ~~abogt 600, product of Sanyo
Chem cal .). £A0035] ('Pol yet hyl ene gl ycol) The

pol yet hyl sed in the present invention has a hydroxyl

val ue in 0 (ngKOH g) to 500 (nmgKOH g). The hydroxyl val ue

is preferably in@ r pge of 100 (nmgKOH g) to 500 (ngKOH g) and nore
preferably in a ran of 100 (ngKOH g) to 400 (ngKOH g).. When the
hydr oxyl value is less than 50 (ngKOH g) and the di spersion nedégn1
system contains a pignent, a styrene-acrylic acid type copol yner; and
a pol yethyl ene glycol, the affinity between the pignent and the

di spersi 6n nmediumis excessively high conpared to affinity between

t he pignment and the copol yner, occurrence of swelling, which

the i t ol yer , o “of suel .
uppr ossid A (RE onger o bobr Cx part o ee s R Dase e o B

2, or 3 but m and n are never zero simultaneously.)




[ 0036] Speci fic exanpl es of the products include PEG 300

(pol yet hyl ene gl ycol, hydroxyl value: 379 (ngKOH g), nol ecul ar

wei ght: about 300, product of Sanyo Chem cal Industries Ltd.),

PEG 400 (pol yethyl ene glycol, hydroxyl value: 279 (ngKCH g),

nmol ecul ar wei ght: about 400, product of Sanyo Chem cal Industries
Ltd.), PEG 600 (polyethylene glycol, {;%/dr oxyl value: 192 (ngKOH g),
nol ecul ar wei ght: about 600, product Sanyo Chem cal Industries
Ltd.), and PEG 1000 (polyethylene glycol, hydroxyl value: 114
(mgKOH g), nol ecul ar wei ght: about 1000, product of Sanyo Chemi cal

| ndustrij@p2ltid. ). [0037] (Pol ypropyl ene glycol) The

pol ypropyl ene glycol used in the present invention has a hydroxyl
val ue in a ra@hgecofipdbd( rgkEkghttd B0 chrpKOH/Lgk L ribe ulpdr doyinula
value is preferably in a range of 170 (ngKOH g) to 600 (nmgKOH g) and
nore prdber alsled iim ahreampge seh tl80viergKOH g)s toor 530 alnigKEH apmp dlireh
the hydroxyl value is greater than 700 (ngKOH g) and the di spersion
medi um HEStiEE Cogt AT PigFeRIRS, rErsteaeteddy dhemciad tsfpaictural
copol ymer, and a pol ypropyl ene glycol, the affinity - 30 - between
t he pi gfefudid (t4he PEITs PerlSicon Srediang icPmpaiest vERrafigi-abipared to
affinity between the pignent and the copol yner, occurrence of

swel | i nGhefHiceH istdivcares it HarmHe clopol MALe RY e gFaltlivald y

di ssolved state, is suppressed and the nunber of coarse particles

i ncr eas €SS0 BEVHTE t976n T SaIiUGR, &5V DO Y SFidgifemedi sper sed
b i d ti . When.t he hyd | | is.l h 50
Crokory G LRt ¢ Eii P9 bACHERR, « A CHTBREPS: BAViBd: Smtdnd - CopbFrrer

is inpraoved but the co atibilitly wilth t he pi mar%)tlis not

sati ot altGry® U TR IS AC EF TS are Rt 'P6™weP and a
| ay-1i i tahl i i i fficul .

o e ST SN Bladveadag la et p dandrom e,
kneadi n roceed d qggpr art el in
t he wlat %rt gggggg%%?%lﬁ& s(glgr saf}%n %%?r%ases.p%é%g]aer&ﬁeq ésgglm |fc

exanpl eg ¢ Lche PrQ 1S iiialiude dewRol: PRL20Q dddolpdf opyhene agl ycol ,
hydr oxyl val ue: 559 (ngKOH g), "nol ecul ar wei ght: about 200, product

of SanyqvEheecadlr Uy 1esd tdidn Newnale RIZAQD {drplper opyl ene
gl ycol , hydroxyl value: 277 (nmgKOH g), nol ecul ar wei ght: about 400,

product nefl e2anyg EhenmcgaedndustiHeetildgdnsidlO®I}bility e imss

ratio of a specified pol yoxyal kyl ene glycol or its derivative (e)

def i ned tion deheprtesenterappldecation - 31 - relative to the total nass

of the quinacridone type pignent (a) and the quinacridone type

pi gment deri Wakhvehébrpmpoend ekpaesebred byt henkmeddifogmstlep (13 Qs3

to 0.8. In this section, the nol ecul ar weight of the various

pol yoxyal lopmemeingl yeolisigard drmeir mhermiessihess de sdranbarh laboveigrur sl

nunber - aver age nol ecul ar wei ght cal cul ated by the equation bel ow
formula (4), for example, the compound can be synthesized by

allowing unsubstituted quinacridone, dimethylquinacridone,
dichloroquinacridone, or the like to react with phthalimide
and formaldehyde or paraformaldehyde in a concentrated
sulfuric acid.
[0022]

The amount of the quinacridone type pigment derivative

(b) used in the water-based pigment dispersion liquid of the



[ 0040] [Math. 2] Nunber-average nol ecul ar weight = 56.11 x n (Nunber
of hydroxyl groups in a nol ecul e)/Hydroxyl value (ngKOH g) x 1000

[ 0041] In this specification, the hydroxyl value is neasured by
acetylating the hydroxyl groups (-OH) in a sanple and determ ning the
anount (in terns of mlligrams per gram of the sanple) of potassium
hydr oxi de needed to neutralize acetic_acid used in the acetylation
and is a paraneter indicating the CH 6?00p content in the sanple. In
particul ar, the neasurenent was conducted in accordance with the
Japanese | ndustrial Standards "KO0070: 1992 Test nethods for acid

val ue, sapEdfd calvart Ml Ussr esi®rparad ey inteh e ¥ ad e, iy ©xXydlone
val ue, and unsaponifiable matter of chem cal products". [0042] - 32
- (Huneatyard )pigment n(d)hei prociod i a0l yret hodr ofb ¢ hes g esentotdavand i on,
a known hunectant may be used as a water-sol ubl e organi c sol vent
added duranmwy rkresfadiaigly 2 addi 19 gmettos the past i cihan pdley exnypalnky luerel
glycol and its derivative described above. This hunectant is al so

i npor t ants asl thigorgoiremarnfe a Wet ertdesesl et Ui Edded el wa e wi t h
a kneaded m xture to dilute the kneaded m xture in a m xing step of
addi ng &g rd st ardi bt ol taed gilfreiitk i epee s orPane i Xipgiet
foll ow ng the kneading step. The hunectant is also inportant as a .
conponerite G- et R § nke Forthsik g e r et di FgsPExart est @414 hes
hunect ant, i ncl ude pol yols such as glycerin, ethylene glycol

I y ,
di et hyl éndtyl yddl PEEietrend g yodi disstrgstnyiténé disy&gicellent
pol yet hyl. ene glycol, propyl ene glycol, dipropylene glycol,
bl ypr opIBhEGIVIT 1S FOP GG A, AT Rhet ol L EeT
1, 5- pent ']ol , 1, 6-hexanediol, 1,2, 6-hexanetriol,
trimet hyl ol"priopane, and pentaerythritol; polyhydric al cohol alkyl
ethers s die l.ene, gl yc qz_g&) tyl ether, tetraethyl ene
gl ycol nﬁ%’rr%%%eyIacj’;e]{&fv%elré,1 aan(fypér)(%ﬁ)y né;]y)gl ycol nonoet hyl et her;
pol yhydric alc ryl r hydri G A0 ¥l ethers
such as ethy e%ggjéle;i}%lac nggflg%%% gglr%r)ég)_#g éﬂ?yl 2(?6) gﬂrs%%l n Fl
monobenzyle SNerin ARLAE YL A% 22y HAAAONCob SR, 2
pyrrolidone, and s-caprolactam and 1, 3-di nethyl i'm dazolidi none.

These hwmetants MBHoME: USRH Al ONE ' &% f -addyridad iy e two or
nore. In particular, polyhydric alcohols having a high boiling point,

| ow vol atddHddmyiand duigh, surface tension and being liquid at room
tenperature are preferred. dycols such as diethylene glycol and
triethyl ene ghyeol campomice p=ef @cahised [3043e styrebie horeedsant

ot her than the specified pol yoxyal kyl ene glycol or its derivative (e)
t hat carExeenpised tihe tareadi mgl ypieferatdne hasl ky hoderates abidh tays to-

di ssolve the styrene-acrylic acid copolynmer (c) and preferably does
not for metthormgersous Folaithors wheand he Mnvbsioterity sty tdree, o-

styrene-acrylic acid copolynmer are stirred with a resin concentration
of 25% Wtchmlssyrene, oa-butylstyrene, and a-hexylstyrene,

halogenated styrenes such as 4-chlorostyrene, 3-
chlorostyrene, and 3-bromostyrene, 3-nitrostyrene, 4-
methoxystyrene, and vinyltoluene.
[0024]

The ratio of the styrenic monomer used as a raw
material for the styrene-acrylic acid type copolymer (c) is

preferably 50 to 90% by mass and more preferably 70 to 90%



The ratio of the specified pol yoxyal kyl ene glycol or its derivative
(e) to the total anobunt of the specified pol yoxyal kyl ene gl ycol or
its derivative (e) and the hunectant described above used in the
kneading step is preferably at | east 75% by nass. Wen the ratio of

t he specified pol yoxyal kyl ene glycol or its derivative (e) is 75% by
mass or nore, the pignment can be sufficiently disintegrated and

di spersed and the nunber of coarse f)aHi(':I es can be effectively
reduced. [0044] The nethod for produci ng a water-based pignent

di spersion liquid according to the present invention will - 34 - now
be descrdypethdd f uhkbhethdetaitio oknead BGysepk monomekn itsheokneadi ng
step of the production nethod of the present invention, a mxture
cont ai nimg A atlinacy,i dore & ffien i rientwde) |, tlee shyirenesadsnyd | cy@ei d
type copolynmer (c), a basic conpound (d), a polyoxyal kyl ene gl ycol or
its deripdameare (€), amd tPrefernatdne e guinac radichecdggpeynpe gnent is
derivative (b) is kneaded and a pignent dispersion solid at room

t enper atanteriaprapared: i ol yox yel Kyl ey ghy cdie oraties-desedat i ve
(e) is at least one selected fromthe group consisting of a

pol yoxyaligpesre didiests isin glymperd ri‘-efaif’pdi%/éﬁ’lyllf@?ﬂ@‘g@@%coﬁ Paviimg a
hydr oxyl value of 50 to 500 (ngKOH g), and a pol ypropyl ene gl ycol

havi ng” 3RAdT GACKHI e Rﬁomﬁf cPﬁOCﬁ"(%T@-Wﬁ iy fdve Jd?]"odlj%‘%l on
nmet hod of the present invention, a mxture containjng a qujnacridone

type pi friRERTEDI P& Weé%ef%‘%yﬁﬁ%t d@%ﬁ%’cﬁﬂ%ﬁl?@n adb%%%smn
(d), I | k t

S?QPQ‘#Q& SRl R e GYWE s q‘ieé&%éq@éqvﬁéér?% eta@dé

under kneadi i S conduct.ed .under h. shear

foree gh;ﬁﬂagcf Rl e Ml e e L o S e
styrene geryl e ag s conal W (c). 1hat pecarm, svplen. by addi ) g, o

t he polyoxyal ene g yco e) a e basic

corrpounqlﬂe(rpc)lamozr ELRCE prsgs fAA O G DL I 2L AL O £y

surfaces. a resu He pi g surfaces are snoot

coated gy &&'cﬁf@{'&cﬁm'ﬁy};ﬁ@ p%Q}Iﬁéjn@tccEé)(%H tv?ﬁ&%?r@{é”sec &l ning

an evenly dispersed pignent 1I's obtal ned. [0045] I'n or for the

kneadi ng, stiep & QdirPcefsh Wiide appl i neh N gle sheamdanee cta(%h Uée

m xture, the solid matter concentration in the nmi xture to be kneaded
i's pref efaabns Bed aB80%yctmssLy \Wen kneadi 16- # i Contuet o atha

solid matter concentration in this range, sufficient shear force can
be appl i®idpdte quigtansidione 4 pehpigitrndnt a)n i tshs ufdtet-addea

pul veri zed, and a pignment conposition solid at roomtenperature

cont ai nignigynaem teveirdpe i isperisied jpi greentbe amdpeowodt ai Medeover, whaea
total anmount of the specified pol yoxyal kyl ene glycol or its

deri vat itvee dnidnal huirectsatt iadded iask neededs i sl adj Ust edhlsoj¢that t he
solid matter concentration in the m xture kneaded in the kneadi ng
step i s reiandiingd tdte sucimtalng gt dleviel ty THen the ednbampead . of t he
speci fic pol yoxyal kyl ene glycol or its derivative and other

hunect ants i §l§¥7@ﬂ@¥lal§lh3? iSi v& epgnge rotl 130 acd BORHSY- vies (el &tfi videt o
the total anmount, of the pignment and the pignent derivative. Wen the
total amARRCST %M@W%%IW%%I%&ORﬂlYW@H@WW|% Fe) and

t he hunectant added is within the af orenentioned ra so] i d
mat eri alSEEET e HORAQNSF bar‘bCLcFetd LifP S utHs c‘i’jlerﬁ’cn steaf chor%%l%e{?%‘é“er

applledand a methacrylic acid monomer, both acrylic acid and
methacrylic acid are preferably used. The reason is because
copolymerizability during synthesis of the resin is improved,

the homogeneity of the resin is improved, and thus the



- 36 - during kneading. [0046] An al kali netal hydroxi de used as the
basi ¢ conmpound (c) is usually used as an aqueous sol ution but the
anmount of water is preferably m nimum The anobunt of water is
preferably 15% by nass or |ess and nore preferably 8% by mass or |ess
relative to the pignment. [0047] In the kneadi ng step of the
present invention, all pignments, pignent derivatives, and the
styrene-acrylic acid type copol ymer‘((]z§g used in the water-based

pi gnent dispersion liquid of the present invention are blended. The
anount of the styrene-acrylic acid (c) used relative to 100 parts by
mass of dwe-gd nacd done, tiypei st . (ak andelshe tquithactkl dene type
pi gnment derivative (b) is preferably 5 to 50 parts by mass, nore

pref er ablendkbhdyo @atpat tvwea tr MRsSsd goichnmast pireferabdry Dbgdiod 4@itdart s
by mass. Wen the anmount of the styrene-acrylic acid copolynmer (c)
used i s flimepardisynyn trgssetarc Iy e, s salvfaaicesd of t he pi gnent and t he

pi gnment derivative are sufficiently coated with the styrene-acrylic
acid type copol yirer stThes.e-tlre vdiispersidorrogtoalyireint y(cof useel iimk ther
ink jet recording produced fromthe water-based pignent dispersion
liquid terekento bwdmprovedmdatrl rebbityy segistamoroninghe Prent s
printed with the ink for ink jet recording tends to be inproved. Wen
the anD@RTYL1QACIqGRNIReB0 P tihHynefasxCofl 1@s3C 14 Heor@Reh not
adsorbed to the pignent do not remain in the water-based nedium.in

t he wat eMHdseFER i Spletsioh BRIYATAOLY o Water st T ikl R
ink jet recording, the viscosities of the water-based pignent

di sper si"aGqtH darftht MPRRRET -FAEEN SRS ar e mai nt ai ned properly,
and the [l i scharge property tends to be maintained at a

sati sfac | evel . [0048] The tenperature during kneadi ng can
be adequat el )fhaedjsltlstr%%e%ccorlslicd%rciirag Ctoh%lte Jer Ct)urme cr}I3 racteristics
of the styrene- acr>yl i€ aci (fytype copol yl?er y(n(f:g)P S0 't KAt suffi ci ent
shear farce. - ) 1.0 t mﬁ@ ri j V.

| ower thcfatO 3 eeglplggséscgsﬂrla%i%ﬁ%n eqng%}%feéiéome%j%%ﬁéeﬂg%ﬁ%e

aci d tyRe. ORoly I b and b Ghar £l A RIS 2 U £, $OG, bel ow ¢ he

gl ass transition tenperature. neadi ng Is conducted in such a

tenper aty 1, JANEL; c e FHGR H085 D19l U 6as e ithies Lo d fige deCr ease

in viscosity of the kneaded material acconpanying nelting of the
resin caysshys tde et easesdhdanendt Ngid expef Bt dread [B94 crylic
The kneader used in the kneading step may be any kneader that can
gener at eadighs sheat domeecHer acxdis e hawh Ny e thgbrgod i€, conponent
rati o and can be selected from known kneaders. However, use of a
kneader g yig scselad e eisepBBoyl sddaryliaige vaesselt @hd@rglata] ngec—
bl ade is preferable to open-type kneaders such as twin roll kneaders
havi ng rmutstl radmgl atesseterttfiant al kneadertdhavi rgtlihilsutsyt uety 2 is,
used, the pol yoxyal kyl ene glycol or its derivative (e), the

humect ant,, 3-whitrerthetlout vy doa ey L &vapdret el due i np ke adh eigh whitk sy 1

m xture having a constant solid conponent ratio can be conti nuously
kneaded,aatickalsy, efdtect i aelylaterluctnyyt Hee Hurnbey late coarizetpharti cl es.
Mor eover, the kneaded pignent conposition solid at roomtenperature
can be @Yo B IR REeh B threpatd Ry PREet - based

pi gnent dispersion liquid by directly diluting the fi gnent
Conpositmqﬁp@ﬁgy;%g%wihﬁp e R iate, and nonyl methacrylate;

acrylic and methacrylic ester derivatives such as 3-
ethoxypropyl acrylate, 3-ethoxybutyl acrylate,
dimethylaminoethyl acrylate, 2-hydroxyethyl acrylate, 2-

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



[ 0050] Exanpl es of such kneaders include Henschel m xers,
pressure kneaders, Banbury m xers, and planetary m xers. Planetary
m xers are particularly preferable. In the present invention, since
kneadi ng i s conducted while pignent concentration and the solid
matter concentration constituted by the pignent and resin are
preferably high, the viscosity of the kneaded m xture varies w dely
dependi ng on the kneaded state of thelRneaded nixture. A pl anet ary
m xer can conduct a kneading process in a w de viscosity range
conpared to twin rollers and the |like and the viscosity during
kneadi ngiiand Hinenapd d, s heam dofgea €ah el eas)d th@d) st e s§ neee 2
wat er - based nedi um can be added or - 39 - distilled away under
reduced gire s x ik}l (MMotiatgrwiep); acrylidd qgepaddig ésters and
wat er - based pi gnent dispersion liquid by m xing a water-based nmedi um
and a pigrenti dispet Sl sl iabtatrs comi enpestadurle aditsal aved, Byeridyel
kneadi ng step, the water-based nediumis added to the stirring vessel
after a asuolyldim gmemndieserlsiarcy s tpr eparedhvnnl etlkneader havi ng a
stirring vessel as described above, m xed, and stirred as needed to
di r ect | ynadilanwy tatee ipingpreaac i Siperesd orr sareh P riepaaree thawit ekl bassders
pi gment dispersion liquid. Alternatively, the solid pignment

di sper siddn Ry HE MatercBesled s Wi By ned ¥l separ at e
stirrer equipped with a stirring bl ade and a wat er-based pi gnent

di sper sitdn- 95U S £h W5 Jor SRarERE TS 1S rF i e s FeEtRIL N A1 xi ng

t he water-based nedium_all of the water nedi um needed with respect

to the pi'gHER R hier®ion THAF e Aety § FUir StBFED e Vere t it ut i on
with the t er-based, nedi um can be efficiently conducted and a

Wit or - DS i AR e BT kRA (P B bGP 1 n Ches e g
time by ucting mxing while continuously or intermttently adding
t he wat eor%?bnélhseeS nng)d}olﬁnn%ﬁ% e ebqeuiard;&cﬁ armun C?lnalullleer Wet S s e pi gnent
di spersi@b%é]qui d obtained as such may be further subjected to a

di spersing treatnment using a disperser. In the production nethod of
the present ihaventl lLveri I t i .coating
W a0 - e e ey e BspaTy et prSaded erract  vel v
Accor di nglys 1 it &) Bbased P Oesiindi sRerwion 44 auh.d famidg, favorabl e
characteristics can be produced nerely by m xing a water-based nedi um
to decr egggnding s0ld b onpoineie Gt r Bk th aendusds | fugatd on
and by stirring as needed wi thout conducting a dispersing treatnent
usi ng aglispessefatanth farddigfs appuydint s hasrad o3 g d Oyrek s A egsat e

t he pignent. However, when coarse di spersed particles remain in the
wat er - baseag i girentp ol yeyeerisd 0ni dri Quirtd duel ¥ g olaymeat i 08t i oh pi gnent
characteristics and the |ike, conducting the dispersing treatnent

furt her Bpudmpelrd z esf titree roenigine migr actoianrts ecalli sslpes ts eich glarde 4 €5' -and
reduce the particle size of the dispersed particles, thereby

i nprovi rgddies A, sctvhimgget st lats ld tgnigfr it b 4 rik £'onposition for ink jet
recording and the ink jet characteristics such as printing density.

[ 0052] azobiTHe akatterrdidsadt Ifodilum 'ustsabh s prepleatiitp e wat er - based

pi gment dispersion liquid fromthe pignment dispersion solid at room

t enper atQA @ arEyE Coritai P ARt le RS RIS cHgaHi ! S8 vehtdtavdiy REH hh
boiling point in addition to water in order to prevent the

wat er - baSEPPIRFTAR2 i spehsi BAMPGURE FPEMPAYTRG 1&Rd LrBe CofRd Yivded
to adjust vjscosity in_conducting [Spersing treatnment, using a

i sper o1 i 1o ek cr sl bt S brHHaT ¢ 2 gt Vartti b0 (3h & or
use include a specified pol yoxyal kyl ene glycol or its - 41 -

deri vat i(iPé“p(O&erEEs‘ed in the kneading step of the present invention and

hunect an¢1§Oéﬁat can be added in preparing a solid pignment dispersion
in the kneadi'ng step. The total ampunt of the water-soluble organic

The weight-average molecular weight of the styrene-



[ 0053] Known machi nes can be used as the disperser for
conducting a dispersing treatnent. Exanples thereof include

ul trasoni ¢ honogeni zers, high-pressure honogeni zers, paint shakers,
ball mlls, roll mlls, sand mlls, sand grinders, Dyno mll,

di spermat, nanomlls, SC mlls, and nanom zer. These may be used

al one or as a conbination of two or nore machi nes. For the purposes
of the present invention, the dispeTs%Qs‘and t he di spersing machi nes
refer to nmachines dedicated to performng a step of conducting a

di spersion treatnment and do not include all-purpose m xers and
stirrers@atelic tdwald addpiudely used:ddr orditrad Yo sdig aiekrstid | g,
etc. The pignment concentration in the water-based pignent

di sper sippe fldrb1d; preparecthdy dhes,mod ng StEPO T apdmore 42referably
conpl etion of the dispersing treatnent after the mxing step is

pr ef er ahilry al Gratraye2 @96 By, (b sto [10054]0 ( Pleparcatiicnlefr ,waher wedsgd - nk
for ink jet recording) An wat er - based i nk conposition for ink

j et recerdinayaigiaig dhie mwatsergbasied giafrerabdi sperasiomde quf 0704 he
present invention can be prepared by a known nethod by diluting the
wat er - badsed PitHent Whiegpéhsi velobduiadewiege aokgcerarased omedilgm and
addi ng various additives as needed. In preparing a water-based ink
conposi t3-dPF i g etthiecorsd mf eoae J‘g'é?@tli st ey HE¥ enpved by
centrifugal separation, filtering, or the like after the preparation
of the ITICRSHTEE R s HaFHitd Tst AR e Sz A g gl g Hnd-le

deterioration of the image characteristics. I reparing an ink
T o TS ohS TG TG B Siet S 91 Rk Ao SB b Nt

gfgggf;i n |iqui fjt.erpr S €?©;§?LQI;§§3 t he afgre .ntioﬁed "

speci fi & Oprcﬁ%oﬁﬁ%% ? ytgbef "%)apce?lf LHET R IVE (6 B¢ Hihect ant

wh l. ti ' . t

dryi ng ar e CHET ara o Tt St A T e S Stat o its

deri vat iy . _ . : . t

the. amoirSr ToTS Gy eT e ably ¥ o B0ok by e, oY 0088 T & by epar i ng

an i nk GRMPOSIHd Qi f At Ik dfte MBCUAING ve e DY U8 NG JShe-

wat er - based pi gnent dispersion liquid of the present 1nvention, a

penet r anf- MpAY: beadded-t o d oy, aueo tde penet rabl 1§1dcdd®y & an ink
print-receiving nediumand to adjust the dot di ameter on a recordi ng

medi UM compoEXam eso0fidihe denaetda@ndid g e +oyerr ath cahwlwa sakeh as

et hanol and i sopropyl al cohol, ethylene oxide adducts of al kyl
al cohol saaseah misyreidy | @ngpgtyicnml hiexyld eidiaty attdi <li o3 hyl gey gl ycol

butyl ether and propyl ene oxi de adducts of al kyl al cohols such as
propyl erpmorcalatpy opyd tEtdeink dischdwypenatsianttcomdredd ta ddie i nk
is preferably 0.01 to 10% by nass.

improved.

The weight-average molecular weight discussed here is a
value determined by gel permeation chromatography (GPC) and
is a value based on the molecular weight of polystyrene used
as the reference substance.

The styrene-acrylic acid copolymer (c) used in the
present invention may be a random copolymer or a graft

copolymer. One example of the graft copolymer is a graft

copolymer having a stem or branch constituted by polystyrene



[ 0056] In preparing the ink conmposition for ink jet recording
by using the water-based pignent dispersion liquid of the present
invention, a surfactant nmay be added to adjust the ink properties
such as surface tension. The surfactant that can be added for such a
purpose is not particularly limted. Exanples of the surfactant

i nclude various types of anionic surfactants, nonionic surfactants,
cationic surfactants, and anpholytit §&rfactants Anong t hese,

ani oni ¢ surfactants and nonionic surfactants are preferable. [0057]
Exanpl es of the anionic surfactants include al kyl benzene sul fonic
aci d salds aldypophenylosutdprite aghd sabdniahky|naaphshal ene
sulfonic acid salt, higher fatty acid salt, - 44 - sulfate ester
salt of dumheymdaiiaboeivh @steryraud fomnd ca astahsal ér oftdhgher fatty
acid ester, sulfate ester salt and sulfonic acid salt of higher

al cohol eireri tiighery ah kybpsiuihesuo€i aceyadicd asabt,, meahpoxydtiley laeriel,
al kyl ether carboxylic acid salt, polyoxyethylene al kyl ether

sul furi aratiad sayteneatkyltphosphondromet d Sdlet s tanenpolaroxyidtchdadne
al kyl ether phosphoric acid salt. Specific exanples thereof include
dodecy! beryehasel f oni dnaicikk salnixiwoprobyd napht hat @pebyn¢ omed azi d
salt, nmonobutyl phenyl phenol nonosul fonic acid salt,

monobut yiBiGierseRA ¥ ¢ acid salt, and

dlbutyIpQ§8¥ ﬁhenoldisulfonic acid salt. Exanpl es of the

noni oni cl ctants include polyoxyethylene al kyl et her,

polyoxyethylene al phe ether yet h Ie e fatty acid ester,
sorbitan fatty th: Cﬁ %Dr?éy n Uf%ﬁC{ VTadiftf ester,

| oicor 1 f d
Bﬁliﬁiiet<%ﬁ%ﬂ§:§%%é§é§pfé§%€ %é?ﬂyé@%%?éa%%¥§§i;€@9$$%¥%€f§va ik
t f tt d t |
pol yoxyet hyt ene ?aﬁ{/ S bt SR (LTI eyRrli B, 61
I kyl al kano t f
a kyla andAngéc}} yet% é’é ch'ev &’é‘o £ P?‘(Y Ji‘yifé‘eyrﬁ‘rgﬁ%‘%}%)o a & &h igne

gl ycol, ene pol ypr opyl ene gl ck copo yner.
Anong t f r en

pol yoxyet y(%ﬁgg%ctg dﬁgn¢ﬁ9e1ﬁﬁ%§ﬁ€%|y02§£?%¥%e%%?ﬁ¥k2§&¥§f égg$
phenyl etherzo palyxyelhydene: ahdky! etderyapobyoxyethyl ege fatty acid
ester, sé?blgeng#attyﬁigld est%é polyoxyetpgéene seb%ltan fatty acid
ester, fatty acdtk By kylgh 2H dene ageiyd eaeol yeobhi1 pxyes hytigwe adduct
of acetylene gl ycol, and pol yet hyl ene gl ycol pol ypropyl ene gl ycol

bl ock caopayeret .in the WX ther-1sasd@ch Bgthdn eyl absos ben usegu SdlcheBSs
silicone-based surfactants, e.g., polysiloxaneoxyethyl ene adduct,

fl uori necddsedimsmirdesd antBere . tihe, guard vadrealikey 12 20ar apdH /ey )acixd
salt, perfluoroal kyl sulfonic acid salt, and oxyethyl ene

per f | uorload Kyl aggheyatainoh o Dstind aei@amt st ecgds spiltel ssporéssadi d,
rhammol i pid, and |ysolecithin. [0058] These surfactants may be
used al ohertgref mrdnbipratiomade i s ine. aiCohsk deepgsiheon for ink
di ssolution stability and the Iike of the surfactants, the HLB is

pr ef er abl§t i rrePrAHYye Dtained 20romhiere avaie ¥ et aed P 50men be added,
the amount thereof is eferably in a range of 0.001 to 1% by nass,
nore pr e#Je?W%leh %ﬁﬁgﬁg@ dra D igoin t o1 BE 504 BYE midse T afRis hpsence -
preferably in_a range of 0.01 to 0.2% by mass relative to the tota
mass of the iMhE %rﬁ%%ﬁuﬁtb%fsﬁwf&ﬁ%ﬂdﬁ afddb - ¥RE 0. 001% by
mass or nore, 3%orable effect of adding the surfactant is |ikely

to be de?f?—ﬁ%]p%m]e h tfL/oJT)]%/e Mes2 br'F 80 of “iheTS R F ALt AMte i YRS ed,

probl erme, such, as b urring, of o mages and the Like tend to e, 46 ),

i.e., c/(a + b), in the kneading step is 0.15 to 0.5.

The acid value is a value determined in accordance with the



suppressed. [0059] In preparing an ink conposition for ink jet
recordi ng by using the water-based pignent dispersion liquid of the
present invention, a preservative, a viscosity adjuster, a pH
adjuster, a chelating agent, a plasticizer, an antioxidant, a W
absorber, and the |Iike nmay be added. [0060] The total anount of
t he qui nacridone type pignment (a) and the quinacri done type pignent
derivative (b) in the water-based pigi®nt in the water-based pigment
di spersion liquid of the present invention is preferably 5 to 25% by
mass and nore preferably 5 to 20% by mass. When the total amount of
the qui nRGEdeRe THRE tHGE Mt {rA)a @ e Ui naryd deng: thpe, g
derivative (b) is 5% by mass or nore, an ink conposition for ink jet
recor di pgipr epared f=odite watienr baserd picgrmt wHISREr sic dd g 1dieof
the present invention exhibits good col oring performance and a

suf fi ci entdrnp:ilghralnrge sdensirigadenidsi 400 D enzactd revwed .chéheincdlhe anount
is 25% by nmass or |less, deterioration of the pignent dispersion

st abi | i prcafuctdsd’ watderi-shased guicgmento fdigperssd iom [Hygliak itdendeng)o be
avoi ded. The total anmount of the quinacridone type pignment (a)
and t he ne@ideak rticd @renptlygdee Ini greeritraderdevdt iveo f{ b)edim t he i nk
conposition for ink jet recording prepared fromthe water-based

pi gment [@02%drsion liquid of the present inventionis - 47 -
preferably 1 to 10% by mass fromthe viewpoints of necessity to
obt ai n dBR§ffG GEMAYWNi gh i mage density and ensuring the dispersion
stability of the dispersed particles in the in i

. . k. The ink
conposi tion FBf PRKTFBE PEESLACNn§G pFoduEed CRYOCLHESET ddctiSoNSREL Rd
of the present invention nmaintains favorabple dispersion stahility

even whénSh@IEEE T fs S HAHE EFBPWUEe &Y itk F6eT e U T eécorfi ng
of variqQus types.. The .type .of ink jet technqlogy,to which the ink is
appl | ed TS O A P Pt st B add Bt T hterude Kby
techni ques, SUCH A3,cont | H%“ga‘s’i‘jce%%hﬁnut 8‘3285 q%%%t%%ga%%' central
types and spraylngltypes? and“on- dermand “tec ni ques plEZOE|€C¥FIC

T e hr coGit T AVt Con i 1° o B dedrt Bod I T Ui ey 0t T 54T

The presen ow-be descr ow

by usi ng e gl AR CUMAIGH ot BXURIAS f:0%h AR ladda dgifances

where the pol yoxyal Kyl ene gl ycol rivative is a

pol yoxyalhlkylanreaddust: iofy dyaeld he s PRIMBIY IERe Y Gl .arffious
pol ypropyl ene gl ycol. Note that "parts" neans parts by mass and "%

means " %M uBSSAnunhes§aat hehbuwkse Behedundinerr asi Brysedci BaExanpl es

and Conparative Exanples is as follows. Resin A: a styrene-acrylic

aci d typenmgoepeld mery havidigd as 4% basic compound (d). Examples of
the organic basic compound include amines such as
methylamine, dimethylamine, trimethylamine, ethylamine,
diethylamine, and triethylamine; and alcohol amines such as
triethanolamine, diethanolamine, and methyldiethanolamine.
Examples of the inorganic basic compound include hydroxides
of alkali metals such as potassium and sodium; carbonates of
alkali metals such as potassium and sodium, carbonates of

alkaline earth metals such as calcium and barium; and

ammonium hydroxide.



nmonomer ratio styrene/acrylic acid/ methacrylic acid/butyl acrylate =
74/ 11.3/14.6/0.1 (mass ratio), an observed acid value of 172 ngKOH g,
and a wei ght - average nol ecul ar wei ght of 11, 000. The wei ght-average
nol ecul ar wei ght is a pol ystyrene-equival ent val ue neasured with a
gel pernmeation chromatograph (GPC). [0062] (Pol yoxyal kyl ene adduct of
gl ycerin) Exanpl es in which polgoxyalkylene adducts of glycerin
were used as a pol yoxyal kyl ene gl ycol 2ér~its derivative and
Conpar ati ve Exanpl es are presented below to further specifically
descri be the present invention. (EXAMPLE 1) A m xture (pignent,
pi gment deri @t W& kadNd me@Siinh yofr RAWEEY anaV aTRiodid1alasidrn g riche

mat eri al s descri bed bel ow was charged in a planetary m xer (trade
nane: Chetd GadaidM o efr ACMDHE idewp girrockicefl dys e €oiisites dvanad dcd tis + ge
Co., Ltd.). The jacket was heated. After the tenperature of the

cont ent gteached 803G Knead ndpawssd peidrosmed adpar s odrati hgumel oci ty of
80 rpmand a revolution velocity of 25 rpm After 5 mnutes, liquid
raw mat grieglasceirongent hehargtieimalts diegorr dieth bef ovheveree seded and
kneadi ng was continued. Resin A: 12 parts Quinacridone type pignent:
Cr onophtigiveletivagart &2BGk -caposi{pndinediby GbhaSpecdatqy

Chemi cals): 38 parts Phthalinidonetnyla;ed 3, 10-di chl or oqui nacri done
(aver ageqRAATEC ofr @httHee iwi tdormerasgd g ol hedl s ezt L 1quhd. 2
parts Pol yet hyl ene oxi de adduct of glycerin EG 1 (produced by Lipo
Cheni calThawe jalkml haratsdr L (RROKAC S aife: 2 AN ThokoHI]y) |, Caml e uhefd
wei ght: about 1300) 34 _mass% aqueous potassi um hydroxi de sol ution: 6
parts Kfeadt iy $ds ContRGed thnsiel P3¢ 1 mered rp&d&éd i Mshadhen
the current val ue of the planetary mixer indicated. the maxi num val ue
and & piT LIRS U1 Shar &b S o1 e S DO LSBTt L3 VRIS OB E TiE

The
obt ai ned pi gment. di spersion,solid at, r.oomtenperature s di scharged
1 om t he [hokai Wl AR HB S e i bl Ao T W colarer LT ar oY
avai |l abl e- j.ui c i T e 0 0 j oni ze
added ant ﬁ?&% ‘%é%%?g %fé#%&éﬁ%%#'qugééﬁlé%df%gg%%d%g¥@%ﬁ%dﬁgg%.
Ther et o, j i r f : i - d
pignentI)|55§$%5§%1¥@%ﬁft A;Y%égﬁéiyg;ﬁﬁkgkééﬁﬁﬁﬁee€§3%M%P§%g%?§§

Concentrfgﬂ(ﬁhﬁﬁjéé&ggééﬁﬁfﬁ§§-]ﬂpggékicular, potassium hydroxide
is preferable.
[0030]

The basic compound is preferably in the form of an
aqueous solution or an organic solvent solution and more
preferably used in the form of an aqueous solution. The
basic compound (d) concentration in the aqueous solution or
the organic solvent solution is preferably 20% by mass to
50% by mass. An alcohol solvent such as methanol, ethanol,
isopropanol, or the like is preferably used as the organic
solvent dissolving the basic compound (d). Of these,
preferably an aqueous solution of a basic compound (d) and

more preferably an aqueous solution of an alkali metal



(EXAMPLES 2 to 7) Wat er - based pi gnent dispersion liquids AB to
AG were respectively obtained by conducting Exanples 2 to 6 under the
sane conditions as those in Exanple 1 except that EG1 - 50 - of
Exanpl e 1 was changed to SANNI X GE- 600 (hydroxyl val ue: 277

(mKOH g)), SANNI X GP-250 (hydroxyl value: 674 (nmgKOH g)), SANN X

GP- 400 (hydroxyl value: 400 (ngKOH g%)% SANNI X GP- 600 (hydr oxyl

val ue: 280 (nmgKOH g)), SANNI X GP-100 iydroxyl val ue: 160

(mgKOH g) ), and SANNI X GL-600 (hydroxyl value: 279 (nmgKCH g))
produced by Sanyo Chem cal Industries Ltd. [0064] (EXAMPLE 8) A

wat er - baseeopdigrents dissperisi ahd e st wase et .nedhby agenducbicng
Exanpl e 8 -under the sane conditions as those of Exanple 1 except that
t he anoumie of stihe @uipgractd dered Vipe qicg@niblusead ian fxapplar B e
changed to 40 parts and that of phthalim donethyl at ed

3, 10- di aklogr dquitraers ddne tneul radritzs t {065t (EXAVRIHE Basis of Ahe
wat er - based pignent dispersion liquid Al was obtained by conducting
Exanpl e a¢idnderl uche fsdamne cdndidriconrs rasl itthese d it vibeanpire 18/mexc ef@t) t hat
EG 1 in Exanple 8 was changed to G.-600. [0066] (EXAMPLE 10) A
m xt ur e Thay ineg ta addmgdsion o tdesdrd ret fvedadvl vwess to Har gdiF iaY & 18har

pl anetary m xer PLM V-50V (produced by - 51 - Inoue Manufacturing
Co., LtdDh Oorfige jtacKEPrnds Héw ed et Wivadial® was aCordiast af t er
the jacket tenperature reached 60C. Kneadi ng was perforned at. a | ow
speed (FECENTNg TV ETEHAL TG 2 FF5HR-Rided mdant cH sratstiaty lofaued

rpm and, 10 mnutes after, at a high speed (rotating velocity of 35
r pm and TF&Vo PUBILGRSI SCiSBF o B4 H%c? @&ﬁﬂ%%é&rﬂ%l%eﬁf}? A:

150 par%%e storage stability of the water-based pigment dispersion
liquid. The neutralization ratio is preferably 120% or less
in order to prevent gelation of the water-based pigment
dispersion or the ink for ink jet recording during long-term
storage and to enhance the water resistance of prints
prepared using the ink.

Note that in the present invention, the neutralization
ratio is a percentage of the amount of the basic compound
blended with respect to the amount needed to neutralize all
carboxyl groups in the styrene-acrylic acid type copolymer
(b). The neutralization ratio is calculated using the
following equation:

[0031]

[Math. 1]

Neutralization ratio (%) = [{Mass of basic compound (g) X
56.11 x 1000}/{Resin acid value (mgKOH/g) x Equivalent of

basic compound X Amount of resin (g)}] x 100



Qui nacri done type pignment: Cronophtal Jet Magenta 2BC (produced by
Ci ba Specialty Chemicals): 475 parts Phthalim donet hyl at ed

3, 10-di chl oroqui nacri done (average nunber of phthali m donethyl
groups per nolecule: 1.4): 25 parts Pol yet hyl ene oxi de adduct of
glycerin: EG1, 220 parts (produced by Lipo Chemical Inc.) [0067]
Kneadi ng was continued until 1 hour had passed from when the

pl anetary m xer indicated the maxi ninfeurrent value and a col ored
resin conposition was obtained as a result. The obtained col ored
resin conposition was continuously stirred with the planetary m xer
and a tot@3xf 1200 parts of deionized water was added over 5 hours.
Furt hernore, deionized water was further added gradually under

stirring(ma tdata Tihel s nploydsioner tyipe @ givent i woncent rati on was
13.5% by nmass. As a result, a water-based pignent dispersion liquid
AJ-1 was obt diypedally,53n KiEXANPIGE alh)ixture Eioghtaden ng lmegriansral a

t he wat er - based pignent dispersion |iquid AT-1 prepared in Exanple 10
was di spergeshtunderpaiiel dwld nwimguconaf td onsterst syl wb beagrgdhic
(Nanom || NM &L produced by Asada Iron Wrks Co., Ltd.) to obtain a
pi gment Hilsprertsiionh ddapd AR BOFDUBB] LNk Ipetisiry Tokei eronslay-like
Di sperser: Nanom || NWM 02L (produced by Asada |Iron Wrks Co., Ltd.)
Beads: ZiaToria Beads 0LB mrt i dinetier, Beabl et dey 19598 Tempetaier e

of cooling water: 10C Speed of rotation: 2660 rpm,
high shear force. The water-soluble organic solvent used

here has a high boiling point and does not evaporate easily
during kneading. Moreover, even if the water-soluble
organic solvent remains in the kneaded mixture, there is no
need to remove the solvent since the solvent can be added as
a component of an aqueous medium into the kneaded mixture
in the subsequent mixing step.

[0033]

The polyoxyalkylene glycol or its derivative (e) used
in the present invention is one or a mixture of two or more
selected from the group consisting of a polyoxyalkylene
adduct of glycerin, a polyethylene glycol having a hydroxyl
value of 50 to 500 (mgKOH/g), and a polypropylene glycol
having a hydroxyl value of 150 to 700 (mgKOH/g), or its
derivative. The polyoxyalkylene adduct of glycerin used in
the present invention includes a polyoxyalkylene group added
to at least one site of hydroxyl groups of glycerin.
Preferably, polyoxyalkylene groups are added to all sites of

the hydroxyl groups and all of the polyoxyalkylene groups on



(di sk peripheral speed: 12.5 m sec) Liquid delivery: 200 g/ 10 sec

[ 0069] ( COVPARATI VE EXAMPLE 1) A wat er - based pi gnent di spersion
l'iquid AK was obtai ned by conducting Conparative Exanple 1 under the
sanme conditions as in Exanple 1 except that EG 1 was changed to

gl ycerin. [0070] (COVPARATI VE EXAMPLE 2) A water-based pi gnent

di spersion liquid AL was obtained - 53 - by conducting Conparative
Exanpl e 2 under the sane conditions—agfin Exanple 1 except that EG 1
was changed to diethylene glycol. [0071] (COVPARATI VE EXAMPLE 3)

A wat er - based pi gnent dispersion liquid was prepared as in Exanple 10

except tihatsdi etihyd enes G yo0l y Wasvaisesk | fisteachofn EGdgand ysedeas a
wat er - based pignent dispersion liquid AM1. (COVPARATI VE EXAVPLE 4)

A wat er -fhasec: pj gireiin diSResSi@8 tdhubsl Wesd prepasathas hav Bxqmpl e 11

except that diethylene glycol was used instead of EG 1 and used as a

wat er - basgetk gt gimerd 1wk sprersi mimde quf d100 (mgKOH/g) to 600 (mgKOH/Qg)
are preferable and compounds having a hydroxyl value in a
range of 145 (mgKOH/g) to 500 (mgKOH/g) are more preferable.
When the hydroxyl value is less than 100 (mgKOH/g) and the
dispersion medium system contains a pigment, a styrene-
acrylic acid type copolymer, and a polyoxyalkylene adduct of
glycerin, the affinity with the pigment and the dispersion
medium is excessively high compared to affinity between the
pigment and the copolymer, resulting in inhibition of
adsorption of the copolymer to the pigment. On the other
hand, the affinity of the dispersion medium to the copolymer
tends to be insufficient, occurrence of swelling, which
indicates that the copolymer is in a partially dissolved
state, tends to be suppressed, and the number of coarse
particles increases due to inhibition of stabilization of
the pigment dispersed by resin adsorption. When the
hydroxyl value is larger than 600 (mgKOH/g), the affinity
between the dispersion medium and copolymer is improved but
the affinity with the pigment is not satisfactory. Thus,
the pigment surfaces are difficult to wet and a clay-like
mass suitable for kneading is difficult to form from a

mixture of a pigment, a copolymer, and a solvent. As a

result, the kneading step does not proceed and the number of



AM 2. [0072] (REFERENCE EXAMPLE 1) To 100 g of a nethyl ethyl
ket one sol ution containing 50%of the resin A on a solid basis, a

m xed solution containing 153 ml of a comercially available 1 nol/L
KCOH aqueous solution and 47 m of deionized water was added while
stirring to neutralize the styrene-acryl type resin A After nethyl
et hyl ketone was distilled away under reduced pressure, deionized
wat er was added to conpensate for theZWater |ost by azeotropy wth
met hyl ethyl ketone. As a result, a resin agueous solution B
containing the resin A - 54 - and having a solid matter

concent rafdan of,20% was obt@idiethter-basd¥eXts ghdie: f@l 4, oM 0

materials were charged in a 250 m container and a di spersing
treat mentpwass £onducted for 2 hours using a paint shaker (produced by
TOY SEI KI SElI SAKUSHO, Ltd.). As a result, a water-based pignent

wat er - based dihepoSiydik lal1gyil¢ AN Midiy o quivkaGrirdangd yipe ficgnent
concentration of 13.5% by nass was obtai ned. Styrene-acryl type resin

aqueous s ddritoni iBrert ¢h Qutdderasionendype b DyEnga 1 1oy Yerge G onmpthit e
Jet Magenta 2BC (produced by Ci ba Specialty Chem cals),

pht hal i maonetthted oy 3prid-alt dhdtar ogtli svags i ldphene Oa16d gox {raver agene .
nunber of phthal i m donethyl groups per nolecule: 1.4) Polyethyl ene
oxi de adtuot Ofe gitycertiure 4.8 qpisponite &G ¥prioduceslt byl ¢ngoand
Chemical Inc.) (hydroxyl value: 133 (ngKOH g), nol ecul ar wei ght:
about 130Q)Pmuatwred ewierhy 1N i o0 el beans fay 25 maigomnly
di aneter): 180 [0073] ( REFERENCE EXAMPLE 2) A wat er - based
pi gment 3 SEFST G | i 0F SO Glakv o iR &t Yoy ahdeke i i Byl onet A1 RS
as those in Reference Exanple 1 except that EG 1 was changed to

di et hyl efe Rt3eot -

[0034]

Specific examples of the products include EG-1
(polyethylene oxide adduct of glycerin, hydroxyl wvalue: 133
(mgKOH/g) , molecular weight: about 1000, product of Lipo
Chemical Inc.), Newpol GP-400 (polypropylene oxide adduct of
glycerin, hydroxyl value: 400 (mgKOH/g), molecular weight:
about 400, product of Sanyo Chemical Industries Ltd.),
Néwpol GP-600 (polypropylene oxide adduct of glycerin,
hydroxyl value: 279 (mgKOH/g), molecular weight: about 600,
product of Sanyo Chemical Industries Ltd.), Newpol GP-1000
(polypropylene oxide adduct of glycerin, hydroxyl wvalue: 160
(mgKOH/g), molecular weight: about 1000, product of Sanyo
Chemical Industries Ltd.), Sannix GL-600 (polypropylene
oxide-polyethylene oxide blocked adduct of glycerin,
hydroxyl value: 279 (mgKOH/g), molecular weight: 600,

product of Sanyo Chemical Industries Ltd.), Newpol GE-600



The wat er - based pi gnment di spersion |liquids prepared in - 55 -

Exanpl es and Conparative Exanpl es descri bed above were eval uated by
the foll owi ng processes. [0074] (Evaluation of water-based pignent

di spersion liquids) [Volune-average particle dianmeter] The

wat er - based pi gnent dispersion |iquids of Exanples and Conparative
Exanpl es prepared as descri bed above were anal yzed with a Mcrotrac
UPAL50EX particle sizer analyzer (prodéiced by NI KKISO CO., LTD.) to
determ ne the particle dianmeter at a cell tenperature of 25C. Each of
the particle diameter neasurenent sanples used in the anal ysis was
prepar ed(dph fid il | g B HHANRSE | gonel $yPei ] HRMtow 1 hydehoni zed wat er
so that the concentration was 12. 5% by mass and further diluting the
resul ti ngngdrfteed s 18d0m B0k fphd: ypbdist ngo el wrdaes: vt esanydunber
of coarse particles] The nunber of coarse particles was counted
by usi ngCrAecUS Zein A8 f Reg tiwed 8 Si zi ng Systems, Inc.). Each of

sanpl es for counting coarse particles used in the neasurenent was

pr epar ed dmB3decr easi ng the qui nacri done type pignment concentration by
addi ng dei oni zed water so that the sanple was diluted 200 to 10000

f ol d and(Rdiate tthel anaraeryofl)coar se particles having a dianeter of 0.5
pm or nore passing through a detector at a rate of 1 m/sec was 1000
to 4000. Aft &hecmadtviend viliemeneiyso lofussshrise thar tdnslsent tifgentigg -
nunber of coarse particles observed was converted on the basis of the
di | uti omdac GrYdrAwYt Hea Himber dfrasse sef pal t (RIE[FlesentS0G 1 m
of a water-based pignent dispersion |liquid having _a quinacridone type
pi gment CHHEIMS) atl ReoftYEZ 50l V3PS S mg:ejf@tragq ISCHar de TFFerth es]

Wat er - based S i nk recording having a co osi tion, described
bel ow wer® f%{%ﬂff%byo%)d o%ﬁq hEN PR 2 Y ‘b‘? SHRer%iYh #iqui ds

Lhrends AR Gl s ORI R it e

j et dISCh%H%§ §g§I%RM15O (mgKOH/g) and the dispersion medium
system contains a pigment, a styrene-acrylic acid type
copolymer, and a polyethylene glycol, the affinity between
the pigment and the dispersion medium is excessively high
compared to affinity between the pigment and the copolymer,
occurrence of swelling, which indicates that the copolymer
is in a partially dissolved state, is suppressed and the
number of coarse particles increases due to inhibition of
stabilization of the pigment dispersed by resin adsorption.
When the hydroxyl value is larger than 500 (mgKOH/g), the
affinity between the dispersion medium and copolymer is
improved but the compatibility with the pigment is not
satisfactory. Thus, the pigment surfaces are difficult to

wet and a clay-like mass suitable for kneading is difficult

to form from a mixture of a pigment, a copolymer, and a



Each of the water-based pignment dispersion |iquids prepared in
Examples 1 to 9, Conparative Exanples 1 and 2, and Reference Exanples
1 and 2 was diluted with pure water to prepare a diluted liquid of a
wat er - based pi gnent dispersion liquid, the diluted liquid having a
gui nacri done type pignent concentration of 6% by nmass. Foll ow ng
materials were blended with the resulting diluted liquid. D luted
liquid of water-based pignent dispersé8n-liquid: 50 parts
2-Pyrrolidinone: 8 parts Triethylene glycol nono-n-butyl ether: 8
parts Purified glycerin: 3 parts - 57 - Surfynol 440 (produced by
At Productedrt 0. agpar e foune Waleekned®idPardedy [R&hot prodereh
wat er - based ink for ink jet recording prepared as above was tested

usi ng amridkietniiddt esr (&hot asnpdtt DB36O pf ogusaph byr H)sedfter the
ink was charged in a black cartridge, a nozzle check test pattern was

pri nt ed @tgridre: et Nipof 1 iheid esicrfMdes. the pattern was printed
at a printing density set to 100% over an area of 340 cnR on an A4
paper shgeiddéin a nonochrone node, the nozzle check test pattern was
printed and the state of nozzles before and after the test was
conpar ed. Thépevdlfiat ieorampds sc arfdudtee ¢p ragivadlid owss1lude AESIINY dot s
were found: A1l to 5 mssing dots were found: B 6 or nore m ssing
dot s wer @dlyaichy GO0y cqSt drydpeosybbidiug] 379 (mEHAihAge stability
of the water-based pignment dispersion |iquids prepared in Exanples,
Conpar atmqﬂeeﬁlamplve%l,gkam Frd el ehlter Exaepiels Q\gr%a@%?il 05 31:Y5 ek otV
storing the liquids at 60C. The anount of change fromthe initial
parti cl el et €3S Defdrle tHETHY BRI YHE PERRT I &Y &P et BFr B Vkeks

after the start_of the test was evaluated as follows: The anount of
change WESL U0 of 0 | BeEKOly g) , molecular weight: about 400, product

of Sanyo Chemical Industries Ltd.), PEG-600 (polyethylene
glycol, hydroxyl value: 192 (mgKOH/g), molecular weight:
about 600, product of Sanyo Chemical Industries Ltd.), and
PEG-1000 (polyethylene glycol, hydroxyl value: 114 (mgKOH/g),
molecular weight: about 1000, product of Sanyo Chemical
Industries Ltd.).
[0037]
(Polypropylene glycol)

The polypropylene glycol used in the present invention
has a hydroxyl value in a range of 150 (mgKOH/g) to 700
(mgKOH/g) . The hydroxyl value is preferably in a range of
170 (mgKOH/g) to 600 (mgKOH/g) and more preferably in a
range of 180 (mgKOH/g) to 500 (mgKOH/g). When the hydroxyl
value is greater than 700 (mgKOH/g) and the dispersion
medium system contains a pigment, a styrene-acrylic acid

type copolymer, and a polypropylene glycol, the affinity



- 58 - The anount of change was 11%to 20% B The anmpbunt of change
was 21% or nore: C The results are shown in Table 1. [0078] [Table 1]
I nk di scharge stability "CCV V 'tt uuCVYV

- 30 -

between the pigment and the dispersion medium is excessively
high compared to affinity between the pigment and the
copolymer, occurrence of swelling, which indicates that the
copolymer is in a partially dissolved state, is suppressed
and the number of coarse particles increases due to
inhibition of stabilization of the pigment dispersed by
resin adsorption. When the hydroxyl value is less than 150
(mgKOH/g), the affinity between the dispersion medium and
copolymer is improved but the compatibility with the pigment
is not satisfactory. Thus, the pigment surfaces are
difficult to wet and a clayflike mass suitable for kneading
is difficult to form from a mixture of a pigment, a
copolymer, and a solvent. As a result, the kneading step
does not proceed and the number of coarse particles in the
water-based pigment dispersion increases.

[0038]

Specific examples of the products include Newpol PP-200
(polypropylene glycol, hydroxyl value: 559 (mgKOH/g),
molecular weight: about 200, product of Sanyo Chemical
Industries Ltd.) and Newpol PP-400 (polypropylene glycol,
hydroxyl value: 277 (mgKOH/g), molecular weight: about 400,
product of Sanyo Chemical Industries Ltd.).

[0039]
The mass ratio of a specified polyoxyalkylene glycol or

its derivative (e) defined in the present application



VV 3 Storage stability of dispersion liquid VVV<YV
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relative to the total mass of the quinacridone type pigment
(a) and the quinacridone type pigment derivative (b), i.e.,
e/(a + b), in the kneading step is 0.3 to 0.8.

In this section, the molecular weight of the wvarious
polyoxyalkylene glycols and their derivatives described
above are a number-average molecular weight calculated by
the equation below:

[0040]

[Math. 2]

Number-average molecular weight = 56.11 x n (Number of
hydroxyl groups in a molecule)/Hydroxyl value (mgKOH/g) X
1000

[0041]

In this specification, the hydroxyl value is measured
by acetylating the hydroxyl groups (-OH) in a sample and
determining the amount (in terms of milligrams per gram of
the sample) of potassium hydroxide needed to neutralize
acetic acid used in the acetylation and is a parameter
indicating the OH group content in the sample. In
particular, the measurement was conducted in accordance with
the Japanese Industrial Standards "K0070: 1992 Test methods
for acid value, saponification value, ester value, iodine
value, hydroxyl value, and unsaponifiable matter of chemical
products™".

[0042]



VV 8CCV0OOO O No. of coarse particles 0.5 | am or larger in
di ameter (x 109)/nl 997
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(Humectant)

In the production method of the present invention, a
known humectant may be used as a water-soluble organic
solvent added during kneading in addition to the particular
polyoxyalkylene glycol and its derivative described above.
This humectant is also important as a component of a water-
based medium added and mixed with a kneaded mixture to
dilute the kneaded mixture in a mixing step of adding a
water-based medium to the pigment dispersion and mixing
following the kneading step. The humectant is also
important as a component of 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,
1,2,6-hexanetriol, trimethylolpropane, and pentaerythritol;
polyhydric alcohol alkyl ethers such as diethylene glycol
monobutyl ether, tetraethylene glycol monomethyl ether, and
propylene glycol monoethyl ether; polyhydric alcohol aryl
ethers and polyhydric alcohol aralkyl ethers such as
ethylene glycol monophenyl ether and ethylene glycol
monobenzyl ether; lactams such as 2-pyrrolidone, N-methyl-2-
pyrrolidone, and g-caprolactam; and 1,3-dimethyl

imidazolidinone. These humectants may be used alone or as a



1.8171, 998 178.4 836 86: 8 V3 017' 83: t 133.05 08217 UTZ WX
09.64 2'9 Vol une-
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mixture of two or more. In particular, polyhydric alcohols
having a high boiling point, low volatility, and high
lsurface tension and being liquid at room temperature are
preferred. Glycols such as diethylene glycol and
triethylene glycol are more preferable.

[0043]

The humectant other than the specified polyoxyalkylene
glycol or its derivative (e) that can be used in kneading
preferably has a moderate ability to dissolve the styrene-
acrylic acid copolymer (c) and preferably does not form a
homogeneous solution when the humectant and the styrene-
acrylic acid copolymer are stirred with a resin
concentration of 25% by mass.

The ratio of the specified polyoxyalkylene glycol or
its derivative (e) to the total amount of the specified
polyoxyalkylene glycol or its derivative (e) and the
humectant described above used in the kneading step is
preferably at least 75% by mass. When the ratio of the
specified polyoxyalkylene glycol or its derivative (e) is
75% by mass or more, the pigment can be sufficiently
disintegrated and dispersed and the number of coarse
particles can be effectively reduced.

[0044]
The method for producing a water-based pigment

dispersion liquid according to the present invention will



average particle dianeter (nm 36 36 11 86 06 38 9L CCt 8E1l. 98 88
093 1,03 801. 36
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now be described in further detail.
(Kneading step)

In the kneading step of the production method of the
present invention, a mixture containing a quinacridone type
pigment (a), a styrene-acrylic acid type copolymer (c), a
basic compound (d), a polyoxyalkylene glycol or its
derivative (e), and preferably a quinacridone type pigment
derivative (b) is kneaded and a pigment dispersion solid at
room temperature is prepared. The polyoxyalkylene glycol or
its derivative (e) is at least one selected from the group
consisting of a polyoxyalkylene adduct of glycerin, a
polyethylene glycol having a hydroxyl wvalue of 50 to 500
(mgKOH/g), and a polypropylene glycol having a hydroxyl
value of 150 to 700 (mgKOH/g). In the production method of
the present invention, a mixture containing a quinacridone
type pigment (a), a styrene-acrylic acid copolymer (c), a
basic compound (d), a polyoxyalkylene glycol or its
derivative (e), and preferably a quinacridone type pigment
derivative (b) is kneaded under high shear force. When
kneading is conducted under high shear force, the
quinacridone type pigment (a) is finely pulverized and the
styrene—acrylic acid copolymer (c) that became swollen by
addition of the polyoxyalkylene glycol or its derivative (e)
and the basic compound (d) is forcibly‘pressed against the

pulverized particle surfaces. As a result, the pigment



412 903 Pignent derivativel/ (pignent derivative + pignment) (nmass
ratio) (A) 00 00O0LOOOOLOO
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surfaces are smoothly coated and a pigment composition solid
at room temperature containing an evenly dispersed pigment
is obtained.

[0045]

In order for the kneading step to proceed while
applying high shear force to the mixture, the solid matter
concentration in the mixture to be kneaded is preferably 55
to 80% by mass. When kneading is conducted at a solid
matter concentration in this range, sufficient shear force
can be applied, the quinacridone type pigment (a) is
sufficiently pulverized, and a pigment composition solid at
room temperature containing an evenly dispersed pigment can
be obtained.

The total amount of the specified polyoxyalkylene
glycol or its derivative and a humectant added as needed is
adjusted so that the solid matter concentration in the
mixture kneaded in the kneading step is maintained at such a
high level. The total amount of the specific
polyoxyalkylene glycol or its derivative and other
humectants is preferably in a range of 30 to 80% by mass
relative to the total amount of the pigment and the pigment
derivative. When the total amount of the polyoxyalkylene
glycol or its derivative (e) and the humectant added is
within the aforementioned range, solid materials can be

easily blended and sufficient shear force can be applied
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during kneading.
[0046]

An alkali metal hydroxide used as the basic compound
(c) is usually used as an aqueous solution but the amount of
water is preferably minimum. The amount of water is
preferably 15% by mass or less and more preferably 8% by
mass or less relative to the pigment.

[0047]

In the kneading step of the present invention, all
pigments, pigment derivatives, and the styrene-acrylic acid
type copolymer (c) used in the water-based pigment
dispersion liquid of the present invention are blended. The
amount of the styrene-acrylic acid (c) used relative to 100
parts by mass of the quinacridone type pigment (a) and the
quinacridone type pigment derivative (b) is preferably 5 to
50 parts by mass, more preferably 10 to 45 parts by mass,
and most preferably 15 to 40 parts by mass. When the amount
of the styrene-acrylic acid copolymer (c) used is 15 parts
by mass or more, surfaces of the pigment and the pigment
derivative are sufficiently coated with the styrene-acrylic
acid type copolymer. Thus, the dispersion stability of the
ink for ink jet recording produced from the water-based
pigment dispersion liquid tends to be improved and the
rubbing resistance of the prints printed with the ink for

ink jet recording tends to be improved. When the amount
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used is 50 parts by mass or less, the resin not adsorbed to
the pigment do not remain in the water-based medium in the
water-based pigment dispersion liquid or a water-based ink
for ink jet recording, the viscosities of the water-based
pigment dispersion liquid and the water-based ink are
maintained properly, and the ink discharge property tends to
be maintained at a satisfactory level.

[0048]

The temperature during kneading can be adequately
adjusted by considering the temperature characteristics of
the styrene-acrylic acid type copolymer (c) so that
sufficient shear force is applied to the kneaded material
but is preferably lower than the glass transition
temperature of the styrene-acrylic acid type copolymer (c)
and higher than a temperature 50°C below the glass
transition temperature. When kneading is conducted in such
themperature range, shear force does not decrease due to
the decrease in viscosity of the kneaded material
accompanying melting of the resin caused by the increase in
kneading temperature.

[0049]

The kneader used in the kneading step may be any
kneader that can generate high shear force for a mixture
having a high solid component ratio and can be selected from

known kneaders. However, use of a kneader having a sealable
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stirring vessel and a stirring blade is preferable to open-
type kneaders such as twin roll kneaders having no stirring
vessel. When a kneader having this structure is used, the
polyoxyalkylene glycol or its derivative (e), the humectant,
water, etc., do not evaporate during kneading and a mixture
having a constant solid component ratio can be continuously
kneaded, thereby effectively reducing the number of coarse
particles. Moreover, the kneaded pigment composition solid
at room temperature can be transferred to a mixing step of
preparing a water-based pigment dispersion liquid by
directly diluting the pigment composition with a water-based
medium.

[0050]

Examples of such kneaders include Henschel mixers,
pressure kneaders, Banbury mixers, and planetary mixers.
Planetary mixers are particularly preferable. In the
present invention, since kneading is conducted while pigment
concentration and the solid matter concentration constituted
by the pigment and resin are preferably high, the viscosity
of the kneaded mixture varies widely depending on the
kneaded state of the kneaded mixture. A planetary mixer can
conduct a kneading process in a wide viscosity range
compared to twin rollers and the like and the viscosity
during kneading and the applied shear force can be easily

adjusted since a water-based medium can be added or
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distilled away under reduced pressure.
[0051]
(Mixing step)

In preparing a water-based pigment dispersion liquid by
mixing a water-based medium and a pigment dispersion solid
at room temperature obtained by the kneading step, the
water-based medium is added to the stirring vessel after a
solid pigment dispersion is prepared with a kneader having a
stirring vessel as described above, mixed, and stirred as
needed to directly dilute the pigment dispersion and prepare
a water-based pigment dispersion liquid. Alternatively, the
solid pigment dispersion and the water-based medium may be
mixed in a separate stirrer equipped with a stirring blade
and a water-based pigment dispersion liquid can be prepared
by stirring as needed. In mixing the water-based medium,
all of the water medium needed with respect to the pigment
dispersion can be added in one step; however, dilution with
the water-based medium can be efficiently conducted and a
water-based pigment dispersion liquid can be prepared in a
shorter time by conducting mixing while continuously or
intermittently adding the water-based medium in a required
amount. The water-based pigment dispersion liquid obtained
as such may be further subjected to a dispersing treatment
using a disperser. In the production method of the present

invention, pulverization of the pigment and the coating with
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the styrene-acrylic acid copolymer proceed effectively.
Accordingly, a water-based pigment dispersion liquid having
favorable characteristics can be produced merely by mi%ing a
water-based medium to decrease the solid component content
and to conduct liquification and by stirring as needed
without conducting a dispersing treatment using a disperser
and further applying shear force to disintegrate the pigment.
However, when coarse dispersed particles remain in the
water-based pigment dispersion liquid due to variation in
pigment characteristics and the like, conducting the
dispersing treatment further pulverizes the remaining coarse
dispersed particles and reduce the particle size of the
dispersed particles, thereby improving the discharge
stability of the ink combosition for ink jet recording and
the ink jet characteristics such as printing density.

[0052]

The water-based medium used in preparing a water-based
pigment dispersion liquid from the pigment dispersion solid
at room temperature may contain a water-soluble organic
solvent having a high boiling point in addition to water in
order to prevent the water-based pigment dispersion liquid
from drying and meet the need to adjust viscosity in
conducting a dispersing treatment using a disperser.
Examples of the water-soluble organic solvent suitable for

use include a specified polyoxyalkylene glycol or its
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derivative (e) used in the kneading step of the present
invention and humectants that can be added in preparing a
solid pigment dispersion in the kneading<step. The total
amount of the water-soluble organic solvent in the water-
based pigment dispersion liquid is preferably 1 to 50% by
mass and more preferably 3 to 40% by mass. When the amount
is lower than the lower limit, the effect of preventing
drying tends to be insufficient and when the amount is
beyond the upper limit, the dispersion stability of the
dispersion liquid tends to be degraded.

[0053]

Known machines can be used as the disperser for
conducting a dispersing treatment. Examples thereof include
ultrasonic homogenizers, high-pressure homogenizers, paint
shakers, ball mills, roll mills, sand mills, sand grinders,
Dyno mill, dispermat, nanomills, SC mills, and nanomizer.
These may be used alone or as a combination of two or more
machines. For the purposes of the present invention, the
dispersers and the dispersing machines refer to machines
dedicated to performing a step of conducting a dispersion
treatment and do not include all-purpose mixers and stirrers
etc., that are widely used in ordinary mixing and stirring,
etc.

The pigment concentration in the water-based pigment

dispersion liquid prepared by the mixing step or upon
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completion of the dispersing treatment after the mixing step
is preferably 10 to 20% by mass.

[0054]

(Preparation of water-based ink for ink jet recording)

An water-based ink composition for ink jet recording
using the water-based pigment dispersion liquid of the
present invention can be prepared by a known method by
diluting the water-based pigment dispersion liquid with a
water-based medium and adding various additives as needed.
In preparing a water-based ink composition for ink Jjet
recording, coarse particles may be removed by centrifugal
separation, filtering, or the like after the preparation of
the ink since coarse particles cause nozzle clogging and
deterioration of the image characteristics.

In preparing an ink composition for ink jet recording
by using the water-based pigment dispersion liquid of the
present invention, the aforementioned specified
polyoxyalkylene glycol or its derivative (e) or a humectant
whose examples are mentioned previously may be added to
prevent drying of ink. The total content of the
polyoxyalkylene glycol or its derivative (e) and the
humectant for preventing drying relative to the amount of
ink is preferably 3 to 50% by mass.

[0055]

In preparing an ink composition for ink jet recording
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by using the water-based pigment dispersion liquid of the
present invention, a penetrant may be added to improve the
penetrability into a print-receiving medium and to adjust
the dot diameter on a recording medium.

Examples of the penetrant include lower alcohols such
as ethanol and isopropyl alcohol, ethylene oxide adducts of
alkyl alcohols such as ethylene glycol hexyl ether and
diethylene glycol butyl ether and propylene oxide adducts of
alkyl alcohols such as propylene glycol propyl ether.

The penetrant content in the ink is preferably 0.01 to

- 10% by mass.
[0056]

In preparing the ink composition for ink jet recording
by using the water-based pigment dispersion liquid of the
present invention, a surfactant may be added to adjust the
ink properties such as surface tension. The surfactant that
can be added for such a purpose is not particularly limited.
Examples of the surfactant include various types of anionic
surfactants, nonionic surfactants, cationic surfactants, and
ampholytic surfactants. Among these, anionic surfactants
and nonionic surfactants are preferable.

[0057]

Examples of the anionic surfactants include alkyl

benzene sulfonic acid salt, alkyl phenyl sulfonic acid salt,

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

Examples of the nonionic surfactants include
polyoxyethylene alkyl ether, polyoxyethylene alkyl phenyl
ether, polyoxyethylene fatty acid ester, sorbitan fatty acid
ester, polyoxyethylene sorbitan fatty acid ester,
polyoxyethylene sorbitol fatty acid ester, glycerin fatty
acid ester, polyoxyethylene glycerin fatty>acid ester,
polyglycerin fatty acid ester, sucrose fatty acid ester,
polyoxyethylene alkyl amine, polyoxyethylene fatty acid
amide, fatty acid alkylolamide, alkylalkanolamide, acetylene
glycél, oxyethylene adduct of acetylene glycol, and
polyethylene glycol polypropylene glycol block copolymer.
Among these, preferred are polyoxyethylene nonyl phenyl

ether, polyoxyethylene octyl phenyl ether, polyoxyethylene
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dodecyl phenyl ether, polyoxyethylene alkyl ether,
polyoxyethylene fatty acid ester, sorbitan fatty acid ester,
polyoxyethylene sorbitan fatty acid ester, fatty acid
alkylol amide, acetylene glycol, oxyethylene adduct of
acetylene glycol, and polyethylene glycol polypropylene
glycol block copolymer.

Other surfactants may also be used such as silicone-
based surfactants, e.g., polysiloxaneoxyethylene adduct,
fluorine-based surfactants, e.g., perfluorocalkyl carboxylic
acid salt, perfluoroalkyl sulfonic acid salt, and
oxyethylene perfluoroalkyl ether and biosurfactants, e.g.,
spiculisporic acid, rhamnolipid, and lysolecithin.

[0058]
These surfactants may be used alone or in combination

as a mixture. Considering the dissolution stability and the

Q

like of the surfactants, the HLB is preferably in a range of

7 to 20. When a surfactant is to be added, the amount
thereof is preferably in a range of 0.001 to 1% by mass,
more preferably in a range of 0.001 to 0.5% by mass, and
most preferably in a range of 0.01 to 0.2% by mass relative
to the total mass of the ink. When the amount of the
surfactant added is 0.001% by mass or more, a favorable
effect of adding the surfactant is likely to be developed.
When 1% by mass or less of the surfactant is used, problems

such as blurring of images and the like tend to be
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suppressed.
[0059]

In preparing an ink composition for ink jet recording
by using the water-based pigment dispersion liquid of the
present invention, a preservative, a viscosity adjuster, a
pH adjuster, a chelating agent, a plasticizer, an
antioxidant, a UV absorber, and the like may be added.[0060]

The total amount of the gquinacridone type pigment (a)
and the quinacridone type pigment derivative (b) in the
water-based pigment in the water-based pigment dispersion
liquid of the present invention is preferably 5 to 25% by
mass and more preferably 5 to 20% by mass. When the total
amount of the quinacridone type pigment (a) and the
quinacridone type pigment derivative (b) is 5% by mass or
more, an ink composition for ink jet recording prepared from
the water-based pigment dispersion liquid of the present
invention exhibits good coloring performance and a
sufficiently high image density tends to be achieved. When
the amount is 25% by mass or less, deterioration of the
pigment dispersion stability of the water-based pigment
dispersion liquid tends to be avoided.

The total amount of the gquinacridone type pigment (a)
and the quinacridone type pigment derivative (b) in the ink
composition for ink jet recording prepared from the water-

based pigment dispersion liquid of the present invention is
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preferably 1 to 10% by mass from the viewpoints of necessity
to obtain a sufficiently high image density and ensuring the
dispersion stability of the dispersed particles in the ink.

The ink composition for ink jet recording produced by
the production method of the present invention maintains
favorable dispersion stability even when heated and is
suitable for use as ink for ink jet recording of various
types. The type of ink jet technology to which the ink is
applied is not particularly limited. Examples thereof
include known techniques such as continuous injection
techniques (charge-control types and spraying types) and on-
demand techniques (piezoelectric type, thermal type, and
electrostatic type).

EXAMPLES
[0061]

The present invention will now be described in further
detail below by using Examples and Comparative Examples for
each of the instances where the polyoxyalkylene glycol or
its derivative is a polyoxyalkylene adduct of glycerin, a
polyethylene glycol, and a polypropylene glycol.

Note that "parts" means parts by mass and "%" means "% by
mass" unless otherwise noted.

The resin used in Examples and Comparative Examples is as
follows.

Resin A: a styrene-acrylic acid type copolymer having a
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monomer ratio styrene/acrylic acid/methacrylic acid/butyl
acrylate = 74/11.3/14.6/0.1 (mass ratio), an observed acid
value of 172 mgKOH/g, and a weight-average molecular weight
of 11,000.

The weight-average molecular weight is a polystyrene-
equivalent value measured with a gel permeation
chromatograph (GPC).

[0062]

(Polyoxyalkylene adduct of glycerin)

Examples in which polyoxyalkylene adducts of glycerin
were used as a polyoxyalkylene glycol or its derivative and
Comparative Examples are presented below to further
specifically describe the present invention.

(EXAMPLE 1)

A mixture (pigment, pigment derivative, and resin) of
powder raw materials among the materials described below was
charged in a planetary mixer (trade name: Chemical Mixer
ACMO41VTJ-B produced by Aicohsha Manufacturing Co., Ltd.).
The jacket was heated. After the temperature of the content
reached 80°C, kneading was performed at a rotating velocity
of 80 rpm and a revolution velocity of 25 rpm. After 5
minutes, liquid raw materials among the materials described
below were added and kneading was continued.

Resin A: 12 parts

Quinacridone type pigment: Cromophtal Jet Magenta 2BC
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[0065]
(EXAMPLE 9)

A water-based pigment dispersion liquid AI was obtained
by conducting Example 9 under the same conditions as those
in Example 8 except that EG-1 in Example 8 was changed to
GL-600.

[0066]
(EXAMPLE 10)
A mixture having a composition described below was

charged in a 50 L planetary mixer PLM-V-50V (produced by
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(produced by Ciba Specialty Chemcals): 475 parts

Pht hal i m donet hyl at ed 3, 10-di chl or oqui nacri done (average nunber of
pht hal i m donmet hyl groups per nolecule: 1.4): 25 parts Pol yet hyl ene

gl ycol: PEG 400 (produced by Sanyo Chemical Industries Ltd.): 220
parts [0085] Kneadi ng was continued until 1 hour had passed from
when the planetary m xer indicated thelmaxi mumcurrent value and a

col ored resin conposition was obtained as a result. The obtai ned
colored resin conposition was continuously stirred with the planetary

m xer a S I onirzed ~wat ey, r{y5
hours. gg}oﬁhée%ﬁ%lruegcd%%glﬂ?éz)?qé m?a'?jeﬁcg\i)/:as IfTﬁlr%t H\g?kggd\g%%g?l%giﬁcgl é%l?nder
stirringsodhat Jhe Qipacrddone.dypa,pi t d@aliON-MaShed

13.5% by nass. ‘As a result, a water-based pigment dispersion |iquid
BF-1 wassotit ai RedadliEYAMBISE pb8)ormed Eitght ey kideRar ar taft ithhe

wat er - based pignent dispersion liquid F-1 prepared in Exanple 17 was
di sper sedalluuiieidy tdre F10l o A1eH GoNehdd 0Ns M i el debepdo 14 fdvancamid )

NM QL produced by Asada Iron Wirks Co., Ltd.) to obtain a pignment
di sper silan nliirguies BEtZr [ (086 higlbspedd spestsdtihgondiddong of 35
Di sperser: Nanom || NM &L (produced by Asada Iron Worrks Co., Ltd.)
Beads: ziprcanid treadsaitdiGh neliocidianef €14 Bead) cthargent85% Tempetatqr e
of cooling water: 10C Speed of rotation: 2660 rpm
Resin A: 150 parts
Quinacridone type pigment: Cromophtal Jet Magenta 2BC
(produced by Ciba Specialty Chemicals): 475 parts
Phthalimidomethylated 3,10-dichloroquinacridone
(average number of phthalimidomethyl groups per molecule:
1.4): 25 parts
Polyethylene oxide adduct of glycerin: EG-1, 220 parts
(produced by Lipo Chemical Inc.)
[0067]
Kneading was continued until 1 hour had passed from when the
planetary mixer indicated the maximum current value and a
colored resin composition was obtained as a result. The
obtained colored resin composition was continuously stirred
with the planetary mixer and a total of 1200 parts of
deionized water was added over 5 hours. Furthermore,
deionized water was further added gradually under stirring
so that the quinacridone type pigment concentration was

13.5% by mass. As a result, a water-based pigment

dispersion liquid AJ-1 was obtained.



(di sk peripheral speed: 12.5 m sec) Liquid delivery: 200 g/ 10 sec

[ 0087] ( COMPARATI VE EXAMPLE 5) A wat er - based pi gnent di spersion
i quid BG was obtai ned by conducting Conparative Exanple 1 under the
sanme conditions as those in Exanple 12 except that PEG 300 was
changed to PEG 200 (hydroxyl value: 569 (mgKOH g)). [0088] ( REFERENCE
EXAMPLE 3) To 100 g of a methyl ethyl ketone solution containing
50% of the resin A on a solid basis;y azntrxed solution containing 153
m of a commercially available 1 nol/L KOH aqueous solution and 47 m
of deionized water was added while stirring to neutralize the
styrene- pﬁc}gp\éjldﬁ esi n A After nmethyl ethyl ketone was distilled
away under uce pr essure, deionized water was added to conpensate

for the wat ef;l g3l Y \a2eQIIORY W thdTElIpd - %Jéyédhgﬁt tAs a - 68

- result, a resin aqueous solution B containing t resi n A and

havi ng %ﬁ@éﬁs{_%tﬁ{?&ﬂﬁlc&ﬁli a;sf@@apédZM ngpé al Meflas dlsp@&%éd

the following naterials were charged in a 250 cont ai ner and

di sper siutgad ¥ et e 1 Wasi £@Nneled £k §908 s hoyir s Ma@gnﬁlpakmn@zhﬁk;er
(produced by TOYO SEI KI SElI SAKUSHO, Ltd.). As a result, a water-based

pi gment W@ based kb S ey SAoidd | bl Bk haveag, aredi ﬁa@dﬂ@i@mj.ﬁ)’@e
pi gnment concentration of 13.5% by nass was obtained. Styrene-acryl

type respigragute odisssat st dronl Byuild »yi<€ui nacri done type pignent: 5.4 ¢
Cronophtal Jet Magenta 2BC (produced by Ci ba Specialty Chem cal s),
pht hal i ni @oafel hyl at ed 3, 10-di chl or oqui nacridone: 0.6 g (average
nunber of phthali m donethyl groups per nolecule: 1.4) PEG 400: 4.8 ¢
Dei oni zddi st esind cn@itions

Disperser: Nanomill NM-G2I (produced by Asada Iron Works Co.,

Ltd.)

Beads: zirconia beads 0.3 mm in diameter

Bead charge: 85%

Temperature of cooling water: 10°C

Speed of rotation: 2660 rpm

(disk peripheral speed: 12.5 m/sec)

Liquid delivery: 200 g/10 sec

[0069]

(COMPARATIVE EXAMPLE 1)

A water-based pigment dispersion liquid AK was obtained
by conducting Comparative Example 1 under the same
conditions as in Example 1 except that EG-1 was changed to
glycerin.

[0070]
(COMPARATIVE EXAMPLE 2)

A water-based pigment dispersion liquid AL was obtained



Zirconia beads (1.25 ramdia.): 180 g [0089] Wat er - based pi gnent
di spersion liquids prepared in Exanples 12 to 18, Conparative Exanple
5, and Reference Exanple 3 were used to neasure the vol une-average
particle dianmeter, the nunber of coarse particles, the ink jet

di scharge property, and storage stability through the neasurenent
processes described above. The results are shown - 69 - in Table 2.
In Table 2, the results of Conparatirveé3Exanple 2 to 4 and Reference
Exanple 2 are also shown to facilitate understanding of the tendency
of the measurenent results. [0090] [Table 2] 1Ink discharge stability

Vce V QEyE%éﬁducting Comparative Example 2 under the same
conditions as in Example 1 except that EG-1 was changed to
diethylene glycol.

[0071]
(COMPARATIVE EXAMPLE 3)

A water-based pigment dispersion liquid was prepared as
in Example 10 except that diethylene glycol was used instead
of EG-1 and used as a water-based pigment dispersion liquid
AM-1.

(COMPARATIVE EXAMPLE 4)

A water-based pigment dispersion liquid was prepared as
in Example 11 except that diethylene glycol was used instead
of EG-1 and used as a water-based pigment dispersion liquid
AM-2.

[0072]
(REFERENCE EXAMPLE 1)

To 100 g of a methyl ethyl ketone solution containing
50% of the resin A on a solid basis, a mixed solution
containing 153 ml of a commercially available 1 mol/L KOH
aqueous solution and 47 ml of deionized water was added
while stirring to neutralize the styrene-acryl type resin A.
After methyl ethyl ketone was distilled away under reduced
pressure, deionized water was added to compensate for the
water lost by azeotropy with methyl ethyl ketone. As a

result, a resin aqueous solution B containing the resin A
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and having a solid matter concentration of 20% was obtained.

Next, the following materials were charged in a 250 ml
container and a dispersing treatment was conducted for 2
hours using a paint shaker (produced by TOYO SEIKI SEISAKU-
SHO, Ltd.). As a result, a water-based pigment water-based
dispersion liquid AN having a quinacridone type pigment
concentration of 13.5% by mass was obtained.
Styrene-acryl type resin aqueous solution B: 10 g
Quinacridone type pigment: 5.4 g
Cromophtal Jet Magenta 2BC (produced by Ciba Specialty
Chemicals), phthalimidomethylated 3,10-dichloroquinacridone:
0.6 g
(average number of phthalimidomethyl groups per molecule:
1.4)
Polyethylene oxide adduct of glycerin: 4.8 g
Liponic EG-1 (produced by Lipo Chemical Inc.) (hydroxyl
value: 133 (mgKOH/g), molecular weight: about 1300)
Deionized water: 19.2 g
Zirconia beads (1.25 mm in diameter): 180 g
[0073]
(REFERENCE EXAMPLE 2)

A water-based pigment dispersion liquid AO was obtained
under the same conditions as those in Reference Example 1
except that EG-1 was changed to diethylene glycol.

The water-based pigment dispersion liquids prepared in



0 O No. of coarse particles 0.5 jamor larger in dianeter
(x109)/m. bEf 1703,3 6393 9017*E O.18 6E |I. 93E7

_55_

Examples and Comparative Examples described above were
evaluated by the following processes.

[0074]

(Evaluation of water-based pigment dispersion liquids)
[Volume—-average particle diameter]

The water-based pigment dispersion liquids of Examples
and Comparative Examples prepared as described above were
analyzed with a Microtrac UPA150EX particle sizer analyzer
(produced by NIKKISO CO., LTD.) to determine the particle
diameter at a cell temperature Qf 25°C. Each of the
particle diameter measurement samples used in the analysis
was prepared by diluting a quinacridone type pigment with
deionized water so that the concentration was 12.5% by mass
and further diluting the resulting diluted solution 500 fold
by using deionized water.

[Number of coarse particles]

The number of coarse particles was counted by using
AccuSizer 780 (Particle Sizing Systems, Inc.). Each of
samples for counting coarse particles used in the
measurement was prepared by decreasing the quinacridone type
pigment concentration by adding deionized water so that the
sample was diluted 200 to 10000 fold and that the number of
coarse particles having a diameter of 0.5 um or more passing
through a detector at a rate of 1 ml/sec was 1000 to 4000.

After counting the number of coarse particles, the



14. 357 003317 23.330 20,340 40.313 35.338 Vol une-average particle
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number of coarse particles observed was converted on the
basis of the dilution factor into the number of coarse
particles present in 1 ml of a water-based pigment
dispersion liquid having a quinacridone type pigment
concentration of 12.5%.

[0075]

[Ink jet discharge properties]

Water-based inks for ink jet recording having a
composition described below were fabricated from the water-
based pigment dispersion liquids prepared in Examples 1 to 9,
Comparative Examples 1 and 2, and Reference Examples 1 and 2,
respectively, so as to measure the ink jet discharge
properties.

Each of the water-based pigment dispersion liquids prepared
in Examples 1 to 9, Comparative Examples 1 and 2, and
Reference Examples 1 and 2 was diluted with pure water to
prepare a diluted liquid of a water-based pigment dispersion
liquid, the diluted liquid having a quinacridone type
pigment concentration of 6% by mass. Following materials
were blended with the resulting diluted liquid.

Diluted liquid of water-based pigment dispersion liquid: 50
parts

2-Pyrrolidinone: 8 parts

Triethylene glycol mono-n-butyl ether: 8 parts

Purified glycerin: 3 parts



103 801 36 812 903 Pignent derivative/ (pignment derivative +
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Surfynol 440 (produced by Air Products): 0.5 parts
Pure water: 30.5 parts
[0076]

Each water-based ink for ink jet recording prepared as
above was tested using an ink jet printer (Photosmart D5360
produced by HP). After the ink was charged in a black
cartridge, a nozzle check test pattern was printed at the
beginning of the test. After the pattern was printed at a
printing density set to 100% over an area of 340 cm? on an
A4 paper sheet in a monochrome mode, the nozzle check test
pattern was printed and the state of nozzles before and
after the test was compared. The evaluation was conducted
as follows:

No missing dots were found: A

1 to 5 missing dots were found: B

6 or more missing dots were found: C
[0077]

[Storage stability]

Storage stability of the water-based pigment dispersion
liquids prepared in Examples, Comparative Examples, and
Reference Examples were evaluated by storing the liquids at
60°C. The amount of change from the initial particle
diameter before the test and the particle diameter 6 wéeks
after the start of the test was evaluated as follows:

The amount of change was 10% or less: A



LOLOLOin L. I , Min kneading step Kneading (0.4 L) Kneading (0.4
L) Kneading (0.4 L) Kneading (0.4 L) Kneading (0.4 L) (1 09) 6ul peauN
Kneading (50 L), bead dispersion Kneading (0.4 L) tio-u!PesuA
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The amount of change was 11% to 20%: B
The amount of change was 21% or more: C
The results are shown in Table 1.

[0078]
[Table 1]
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6LZ L901. G ycerin adduct or water-sol uble organic solvent used in
kneadi ni Pol yet hyl ene gl ycol (PEG 300) Polyethylene glycol 1

( PEG 400) Pol yet hyl ene gl ycol (PEG 600) Pol yethyl ene gl ycol

( PEG- 1000) Pol yet hyl ene glycol : (PEG 400) ' Pol yet hyl ene gl ycol
(PEG 400) Pol yethylene glycol (PEG 4001
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[0079]

Comparison between Examples 1 to 9 and Comparative
Examples 1 and 2 clearly shows that use of a polyoxyalkylene
adduct of glycerin as a water-soluble organic solventlin the
kneading step decreases the number of coarse particles in
the water—bésed pigment dispersion liquids. Comparison
between Examples 1 to 7 and Examples 8 and 9 shows that
addition of a pigment derivative is necessary to decrease
the number of the coarse particles in the pigment dispersion
liquid and reduce the volume-average particle diameter.
Comparison between Example 10 and Example 11 shows that
adding a step of performing a dispersing treatment after the
mixing step in the production method of the present
invention does not significantly decrease the number of the
coarse particles and the volume-average particle diameter
and that the reduction of the coarse particles and volume-
average particle diameter is sufficiently achieved only by
the kneading step. Comparative Examples 3 and 4 show that
the reduction of the coarse particles is not sufficiently
achieved when the polyoxyalkylene adduct of glycerin used in
the present application is not used in the kneading step
despite performing the kneading step during the production.
In such a case, the number of coarse particles may be
slightly but not significantly reduced when a dispersing

treatment using a disperser and media is conducted



Pol yet hyl ene gl ycol (PEG 200) Diethylene glycol D ethylene glycol
Di et hyl ene gl ycol Pol yet hyl ene gl ycol (PEG 400) | o00Al b pool A141010
Di spersion liquid VS 88 09 GO 39 1.-J8 3-d8
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subsequent to the kneading step. Rather, the number of
coarse particles can be far satisfactorily decreased by
using a polyoxyalkylene adduct of glycerin from the
beginning of the kneading step without conducting the
dispersing treatment.

[0080]

| Reference Examples show that when a water-based pigment
dispersion liquid is prepared by using a paint conditioner,
both the number of the coarse particles and the volume-
average particle diameter are significantly high compared to
the case when a water-pigment dispersion liquid is prepared
by using a kneading step. These values are not
significantly improved even when a polyoxyalkylene adduct of
glycerin is added. It is also clear that a pigment
dispersion liquid that has a large number of coarse
particles and a high volume-average particle diameter have
poor storage stability and ink discharge stability. As
described above, when a polyoxyalkylene adduct of glycerin
is used as a water-soluble organic solvent and kneading is
conducted by adding a pigment derivative in dispersing a
quinacridone type pigment, a water-based pigment dispersion
ligquid containing significantly fewer poorly dispersed
coarse particles can be produced by merely adding and mixing
a water-based medium to and with the pigment dispersion

prepared in a kneading step and stirring the resulting



08 1V 1.-1NV 3-1AIV 1-18 OV Exanple 12 Exanple 13 Exanple 14
Exanple 15 Exanple 16
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mixture as needed, thereby not requiring a conventional
dispersing step that uses a disperser. As a result, a
water-based pigment dispersion liquid and a water-based ink
for ink jet recording can be obtained which contain stably
dispersed pigments and maintain a satisfactory dispersion
state during long-term storage. Moreover, a method for
producing a water-based pigment dispersion liquid that takes
a shorter time for production and offers high production
efficiencies is realized.

[0081]

(Polyethylene glycol)

Examples in which polyethylene glycol was used as a
polyoxyalkylene glycol or its derivative and Comparative
Examples are presented below to further specifically
describe the present invention.

[0082] |
(EXAMPLE 12)

A mixture (pigment, pigment derivative, and resin) of
powder raw materials among the materials described below was
charged in a planetary mixer (trade name: Chemical Mixer
ACMO4LVTJ-B produced by Aicohsha Manufacturing Co., Ltd.).
The jacket was heated. After the temperature of the content
reached 80°C, kneading was performed at a rotating velocity
of 80 rpm and a revolution velocity of 25 rpm. After 5

minutes, liquid raw materials among the materials described



LI. G dwex3 Exanple 18 9 ;33 | 393 30 b '30 nal 3'3H - 71 -

[ 0091] Compari son between Exanples 12 to 15 and Conparative
Exanples 5 and 2 clearly shows that use of polyethylene glycol having
a hydroxyl value of 50 to 500 as a water-sol uble organic solvent in

t he kneadi ng step significantly decreases the nunber of coarse
particles in the water-based pignment dispersion liquids. It is clear
that in order to reduce the nunber of 6éoarse particles in the pignent
di spersion liquid and decrease the vol unme-average particle dianeter,
addi ti on of polyethyl ene glycol having a hydroxyl value of 50 to 500
I's necessary, NP hel weeh Bxamhes 13,20t Exanpl e 16 shows t hat
addition of a quinacridone type pignent derivative in the kneading
step is pueferred., Gupasi son between Exanple 12 to 15 and Exanple 17
shows that use of a 'l arge kneader having a capacity close to an
actual proccd dbrmchjge gentsnt o cesieaseashest Nofeecangbd ner ease
t he nunber of coarse particles. In such a case, the nunber of coarse
parti cl eforeaiudel deerease diyc el pranag @ s spesSipwris eat nent  usi ng
a disperser and nedia (Exanple 18). However, even when such a

di sper siBig-haleatinente itsy eote & ahduTt@id;h Tdweoaquiiveer r tddorcoar se parti cl es
is significantly |less conpared to when a | arge-capacity kneader is
used wi ttpwimstdy lremg gt yeblplasha hinhdomet fay edyarip{ Goempanatevel e :
Exanples 3 and 4). It is clear that as long as diethylene glycol or

pol yet hyl ehet d yeottshavi ng a hydroxyl - 72 -
Polyethylene glycol
PEG-300 (produced by Sanyo Chemical Industries Ltd.): 20
parts

(hydroxyl wvalue: 379 (mgKOH/g), molecular weight: about 300)
34 mass% aqueous potassium hydroxide solution: 6 parts
Kneading was continued until 30 minutes had passed from when
the current value of the planetary mixer indicated the
maximum value and a pigment dispersion solid at room
temperature was obtained. The obtained pigment dispersion
solid at room temperature was discharged from the jacket,
cut into l-cm cubes, and placed in a commercially available
juicer mixer. Thereto, 70 parts of deionized water was
added and mixed with the mixer for 10 minutes to conduct
dilution. Thereto, deionized water was further added to
obtain a water-based pigment dispersion liquid BA having a
guinacridone type pigment concentration of 13.5%yby mass.
[0083]

(EXAMPLES 13 to 15)



val ue larger than 500 is used, the nunber of the coarse particles as
smal|l as that achieved by Exanple 17 is not realized even when a
smal | er kneader having hi gh kneading efficiencies is used
(Conparative Exanples 5 and 2) or even when a bead m |l is used after
t he kneading step to reduce the nunber of the coarse particles
(Conpar ative Exanple 4). Accordingly, conpared to a conventiona
production nmethod in which a kneadi ng6step is perforned using a

di spersi on medi um such as diethyl ene glycol followed by a dispersing
step using a disperser using nmedia, the production nmethod of the

i nvention set.f.ar i | igﬁﬂ!i i . ieves sufficie r ction
in volune-av2$%§§;g§fgfiﬁg' |anefgg&gﬁguggﬁggfﬁgfﬁg5%%gg)g%%ﬁ?% es
only by j kheadi e : r s 3
and 2 sh%é%?ﬁleﬁﬁ a Wajtdfléér](g b%% e%)o%ég%@;%g d? é%%ﬁ%%nﬁ P?(gu%&?@éf
prepar ed. iy UShd1G-hdPai Mnsondi thonersn boththe minbereof the. coagse
particles and the vol une-average particle di'aneter are significantly
hi gh compay esk toxdfiel €ase Wer enanyed ef o Phigento d(sperssen vaowe d is
prepared by using a kneading step. These val ues do not inprove even
when a [l yetidyk@Eney gl y cetchevd nghpdr ey d valwe: of 950 (hek&0Pg) 5, and
added. It is clear that even when a water-based pignment dispersion
i qui d i EE@ErioEeth yrassy hgvabhy et hyd enegKbycH) ) aptodu gl nag r $ slope
type pignent derivative, the effect of the polyethylene glycol on -
73 - redifmged helminderied odr se particles is not at all exhibited
unl ess the step of kneading a m xture containing pol yethyl ene gl ycol
and t he uiad&cki dove type pignent derivative at a high solid matter
ratio is performed. As described above, when a polyet hyl ene gl ycol
havi ng a hydfoxiateralgsest B@meg BoD Seenfsian dst @ iwhtier 75 u%rt@med
organi c solvent in dispersing a quinacridone type pignent, a

wat er - badeE G i SpErRion | 1oifd eomt 2T nePRIGhi Preant | YReeter

poorly di spersed coarse particles can be produced by nerely. adding

and ni xiHg ERER oS Rim A and S 3PP He pf gt Tt 3pel sfore
prepared in a kneading ste dstjrrj the resultin I Xture as
eeded. 1 AByIGLE rERRH r1ha ieRoHy et |Gl Cir SHRT of fgh & (BpF Lhatnd
uses a di,sperser.. As a result t er- based. pi gnent di spersion
Taui d st Sar Ol r A RS L SR PP e SR A vk ©
whi ch c%gfg{lstably di spersed pignents, maintain a satisfactory

di spersi‘on state during long-term storage, and contain fewer coarse
particleﬁﬂj yater-based pi gnent dispersion liquid can be produced in
a shorter tine by a highly efficient production nethod. [0093]

( Pol ypr opystaner 8! yepl ) Exanpl es i n which pol ypropyl ene gl ycol
was used as a pol yoxyal kyl ene glycol or its derivative and

Conpar ative EXaRtesd Wa B eomid et et belowdo Juriher -
74 - specifically describe the present invention. [0094] (EXAMPLE 19)
A m Xt uréh {RiHeI ,a B @Nent 1 ekt vay | Nexe AneLM-est 5) v of p PONEEE A Naw
materials anong the materials described bel ow was charged in a

pl anet aryhdn eMar(u facken famg: c&henmeal ) M xere AGMRAELV TdrB Har=aduir ethdy
Ai cohsha Manufacturing Co., Ltd.). The jacket was heated. After the
t enper atkrreadifndg hea € ondredit cttedchetde 80C, e kimakk gt avase petdos nech ated@
rotating velocity of 80 rpmand a revolution velocity of 25 rpm
After 5 6f Tt e nelaidduiod weaworatferinalds adnmend avhepestcer (raltsitdescr i bed
bel ow were added and kneadi ng was continued. Resin A 12 parts

Qui nacr idolec i tyipec i Yhemm  @rdnphead L Jet ovegrhe el 2BO § pkdduerd dyd,
Ci ba Specialty Chenmicals): 38 parts Phthalim donet hyl at ed
3,10-diéH]d?¥ﬁHFQﬁB@ﬂﬁﬂﬁﬁe at a high speed (rotating velocity of 35

rpm and revolution velocity of 24 rpm) to continue kneading.

Resin A: 150 parts



(average nunber of phthalim donethyl groups per nolecule: 1.4): 2
parts Pol ypropyl ene glycol PP-200 (produced by Sanyo Chem cal

I ndustries Ltd.): 20 parts (hydroxyl value: 559 (ngKOH g), nol ecul ar
wei ght: about 200) 34 nmass% aqueous potassi um hydroxi de solution: 6
parts - Kneadi ng was continued until 30 mnutes had passed from
when the current value of the planetary m xer indicated the - 75 -
maxi mum val ue and a pignent di sperstofA6%selid at roomtenperature was
obt ai ned. The obtai ned pignment dispersion solid at roomtenperature
was di scharged fromthe jacket, cut into 1-cm cubes, and placed in a

comrer Ci ! l.e, jui 1 XEer - loni zed
wat er mé%h%%g%%ﬂg%%pn] é% éf§$§%§é %ﬁ%ﬂ?ﬁ d%lI%Q%P%% igpéﬁﬂ%%nduct

di | uti ongp dheret . n et o 260 Mt Bf y Vaseh 1k hey . agped, 1 oc obtain a
wat er - based pi gnent” di spersion |iquid CA having a quinacridone type

pi gment  ©oNcenty 10§ 1 di2e % PY0 r@ssh 1 d SO98] nd EXAMAE 20)

WAt er - based pignment dispersion liquid CB was obtai ned by conducti ng
Exanpl e 20ramndes dheosaner condid i onsd@se thes egtdufkx aset endl €xeept
that PP-200 in Exanple 19 was changed to PP-400 produced by Sanyo
Chem call Industsigsrtd d., (hydroxyl value: 277 (ngKOH g)). (EXAMPLE
21) A wat er - based pi gnent dispersion |iquid CC was obtai ned by
conduct i gl JEEnplen Ig yder : tPeGseh® conditions as those of Exanple
19 except that the anobunt of the quinacridone type conpound used in
Exanpl e & awscarhdmngethnyo 4hgaresl ahdesiatios phd hal | 22 Qopet byl at ed
3, 10-di chl oroqui nacri done to 0 parts. [0096] (COMPARATI VE EXAMPLE 6)
- 76 - [00851Conparative Exanpl e 6 was conducted under the sane
conditions as those in Exanple 19 except that PP-200 in Exanple 19
was changed £&ePPLISD Y5 direEd P ISaiyid ICHeficddl hast irsrssess faagn |

(hydroxyl value: 119 (ngKOH g)) to obtain_a water-based pignent
dispersi%ﬂ?QiQRE(Pkﬁyetary mixer indicated the maximum curfent value

and a colored resin composition was obtained as a result.
The obtained colored resin composition was continuously
stirred with the planetary mixer and a total of 1200 parts
of deionized water was added over 5 hours. Furthermore,
deionized water was further added gradually under stirring
so that the quinacridone type pigment concentration was
13.5% by mass. As a result, a water-based pigment
dispersion liquid BF-1 was obtained.

(EXAMPLE 18)

Eighteen kilograms of the water—based pigment
dispersion liquid F-1 prepared in Example 17 was dispersed
under the following conditions using a bead mill (Nanomill
NM-G2L produced by Asada Iron Works Co., Ltd.) to obtain a
pigment dispersion liquid BF-2.

[0086]



( COVPARATI VE EXAMPLE 7) A wat er - based pi gnent dispersion liquid
CE was obt ai ned by conducti ng Conparative Exanple 7 under the sane
conditions as in Exanple 19 except that P2-200 was changed to ~

di propyl ene glycol. [0097] (REFERENCE EXAMPLE 4) To 100 g of a
met hyl ethyl ketone solution containing 50% of the resin A on a solid
basis, a m xed solution containing 153 ml of a commercially avail able
1 nol /L KOH aqueous sol ution and 47-nk70f dei oni zed water was added
while stirring to neutralize the styrene-acryl type resin A After
nmet hyl ethyl ketone was distilled away under reduced pressure,

dei oni zegi%m@élﬁgi Scc?r@ﬁﬁi+r9 conpensate for the water |ost by
azeotropy hyl et ketone. As a result, a resin aqueous

solutio ni n a S tt.er
Lo B Sonl g L Lo SnsbalL e 8, AR nons o

were chatged in a 250 nl container and a dlsperS|ng treat ment was
conducted for 2 hours using a paint shaker (produced by TOY() SEIK

SEl SAKU-Beadd Y zi&Khidtisedds AS. R i Sith tdi @ndeéer - based pi gnent
wat er - based di spersion liquid CF having a quinacridone type pignent

concent redddncidrds: 5969y nmass was obtai ned. Styrene-acryl type resin
aqueous solution B: 10 g Qui nacridone type pignent: 5.4 g Cronopht al
Jet Magerdmap B0 ps aoliicesh bindi bat Specl@fcy Chemi cal s),
pht hal i m donet hyl at ed 3, 10-di chl or oqui nacri done: 0.6 g (average
nunber ofpgund hat | no domedhy| 2 gs©upsnper nol ecul e: 1.4) PP-200: 4.8 ¢
Dei oni zed water: 19.2 g Zirconia beads (1.25 nmmdia.): 180 g [0098]
[ Tabl e 3@disk peripheral speed: 12.5 m/sec)

Liquid delivery: 200 g/10 sec

[0087]

(COMPARATIVE EXAMPLE 5)

A water-based pigment dispersion liquid BG was obtained
by conducting Comparative Example 1 under the same
conditions as those in Example 12 except that PEG-300 was
changed to PEG-200 (hydroxyl value: 569 (mgKOH/g)) .

[0088]
(REFERENCE EXAMPLE 3)

To 100 g of a methyl ethyl ketone solution containing
50% of the resin A on a solid basis, a mixed solution
containing 153 ml of a commercially available 1 mol/L KOH
aqueous solution and 47 ml of deionized water was added
while stirring to neutralize the styrene-acryl type resin A.
After methyl ethyl ketone was distilled away under reduced

pressure, deionized water was added to compensate for the

water lost by azeotropy with methyl ethyl ketone. As a
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result, a resin aqueous solution B containing the resin A
and having a solid matter concentration of 20% was obtained.

Next, the following materials were charged in a 250 ml
container and a dispersing treatment was conducted for 2
hours using a paint shaker (produced by TOYO SEIKI SEISAKU-
SHO, Ltd.). As a result, a water-based pigment water-based
dispersion liquid BH having a quinacridone type pigment
concentration of 13.5% by mass was obtained.

Styrene-acryl type resin aqueous solution B: 10 g
Quinacridone type pigment: 5.4 g

Cromophtal Jet Magenta 2BC (produced by Ciba Specialty
Chemicals), phthalimidomethylated 3,10-dichloroquinacridone:
0.6 g

(average number of phthalimidomethyl groups per molecule:
1.4)

PEG-400: 4.8 g

Deionized water: 19.2 g

Zirconia beads (1.25 mm dia.): 180 g

[0089]

Water-based pigment dispersion liquids prepared in
Examples 12 to 18, Comparative Example 5, and Reference
Example 3 were used to measure the volume-average particle
diameter, the number of cocarse particles, the ink jet
discharge property, and storage stability through the

measurement processes described above. The results are shown



0000 No. of coarse particles 0.5vmor larger in dianeter (x1 09)/nil
E LI7 LOU 09.3 02717 9V171.

in Table 2. In Table 2, the results of Comparative Example
2 to 4 and Reference Example 2 are also shown to facilitate
understanding of the tendency of the measurement results.

[0090]
[Table 2]
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[0091]

Comparison between Examples 12 to 15 and Comparative
Examples 5 and 2 clearly shows that use of polyethylene
glycol having a hydroxyl value of 50 to 500 as a water-
soluble organic solvent in the kneading step significantly
decreases the number of coarse particles in the water-based
pigment dispersion liquids. It is clear that in order to
reduce the number of coarse particles in the pigment
dispersion liquid and decrease the volume-average particle
diameter, addition of polyethylene glycol having a hydroxyl
value of 50 to 500 is necessary. Comparison between Example
13 and Example 16 shows that addition of a quinacridone type
pigment derivative in the kneading step is preferred.
Comparison between Example 12 to 15 and Example 17 shows
that use of a large kneader having a capacity close to an
actual production machine tends to decrease shear force and
increase the number of coarse particles. In such a case,
the number of coarse particles can be decreased by
performing a dispersing treatment using a disperser and
media (Example 18). However, even when such a dispersing
treatment is not conducted, the number of coarse particles
is significantly less compared to when a large-capacity
kneader is used with diethylene glycol as in the related art
(Comparative Examples 3 and 4). It is clear that as long as

diethylene glycol or polyethylene glycol having a hydroxyl
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value larger than 500 is used, the number of the coarse
particles as small as that achieved by Example 17 is not
realized even when a smaller kneader having high kneading
efficiencies is used (Comparative Examples 5 and 2) or even
when a bead mill is used after the kneading step to reduce
the number of the coarse particles (Compafative Example 4).
Accordingly, compared to a conventional production method in
which a kneading step is performed using a dispersion medium
such as diethylene glycol followed by a dispersing step
using a disperser using media, the production method of the
invention set forth in this application achieves sufficient
reduction in volume-average particle diameter and number of
coarse particles only by performing a kneading step.

[0092]

Reference Examples 3 and 2 show that when a water-based
pigment dispersion liquid is prepared by using a paint
conditioner, both the number of the coarse particles and the
volume-average particle diameter are significantly high
compared to the case where a water-pigment dispersion liquid
is prepared by using a kneading step. These values do not
improve even when a polyethylene glycol having an acid value
of 50 to 500 is added. It is clear that even when a water-
based pigment dispersion liquid is produced by using
polyethylene glycol and a quinacridone type pigment

derivative, the effect of the polyethylene glycol on



699 614 OE8 L901. 699 L901. Water-based organic solvent used in
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reducing the number of coarse particles is not at all
exhibited unless the step of kneading a mixture containing
polyethylene glycol and the quinacridone type pigment
derivative at a high solid matter ratio is performed. As
described above, when a polyethylene glycol having a
hydroxyl wvalue of 50 to 500 is used as a water-soluble
organic solvent in dispersing a quinacridone type pigment, a
water-based pigment dispersion liquid containing
significantly fewer poorly dispersed coarse particles can be
produced by merely adding and mixing an aqueous medium to
and with the pigment dispersion prepared in a kneading step
and stirring the resulting mixture as needed, thereby not
requiring a conventional dispersing step that uses a
disperser. As a result, a water-based pigment dispersion
liquid and a water-based ink for ink jet recording can be
obtained which contain stably dispersed pigments, maintain a
satisfactory dispersion state during long-term storage, and
contain fewer coarse particles. A water-based pigment
dispersion liquid can be produced in a shorter time by a
highly efficient production method.
[0093]
(Polypropylene glycol)

Examples in which polypropylene glycol was used as a
polyoxyalkylene glycol or its derivative and Comparative

Examples for Examples are presented below to further
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specifically describe the present invention.
[0094]
(EXAMPLE 19)

A mixture (pigment, pigment derivative, and resin) of
powder raw materials among the materials described below was
charged in a planetary mixer (trade name: Chemical Mixer
ACM04LVTJ-B produced by Aicohsha Manufacturing Co., Ltd.).
The jacket was heated. After the temperature of the content
reached 80°C, kneading was performed at a rotating velocity
of 80 rpm and a revolution velocity of 25 rpm. After 5
minutes, liquid raw materials among the materials described
below were added and kneading was continued.

Resin A: 12 parts

Quinacridone type pigment: Cromophtal Jet Magenta 2BC

(produced by Ciba Specialty Chemicals): 38 parts

Phthalimidomethylated 3,10-dichloroquinacridone

(average number of phthalimidomethyl groups per molecule:

1.4): 2 parts

Polypropylene glycol

PP-200 (produced by Sanyo Chemical Industries Ltd.): 20

parts

(hydroxyl value: 559 (mgKOH/g), molecular weight: about 200)

34 mass% aqueous potassium hydroxide solution: 6 parts
Kneading was continued until 30 minutes had passed from

when the current wvalue of thé planetary mixer indicated the
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maximum value and a pigment dispersion solid at room
temperature was obtained. The obtained pigment dispersion
solid at room temperature was discharged from the jacket,
cut into l-cm cubes, and placed in a commercially available
juicer mixer. Thereto, 70 parts of deionized water was added
and mixed with the mixer for 10 minutes to conduct dilution.
Thereto, deionized water was further added to obtain a
water-based pigment dispersion liquid CA having a
quinacridone type pigment concentration of 12.5% by mass.
[0095]

(EXAMPLE 20)

Water-based pigment dispersion liquid CB was obtained
by conducting Example 20 under the same conditions as those
in Example 1 except that PP-200 in Example 19 was changed to
PP-400 produced by Sanyo Chemical Industries Ltd., (hydroxyl
value: 277 (mgKOH/Qg)) .

(EXAMPLE 21)

A water-based pigment dispersion liquid CC was obtained
by conducting Example 21 under the same conditions as those
of Example 19 except that the amount of the quinacridone
type compound used in Example 19 was changed to 40 parts and
that of phthalimidomethylated 3,10-dichloroquinacridone to 0
parts.

[0096]

(COMPARATIVE EXAMPLE 6)
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Comparative Example 6 was conducted under the same
conditions as those in Example 19 except that PP-200 in
Example 19 was changed to PP-950 produced by Sanyo Chemical
Industries Ltd., (hydroxyl value: 119 (mgKOH/g)) to obtain a
water-based pigment dispersion ligquid CD.

(COMPARATIVE EXAMPLE 7)

A water-based pigment dispersion liquid CE was obtained
by conducting Comparative Example 7 under the same
conditions as in Example 19 except that PP-200 was changed
to dipropylene glycol.

[0097]
(REFERENCE EXAMPLE 4)

To 100 g of a methyl ethyl ketone solution containing
50% of the resin A on a solid basis, a mixed solution
containing 153 ml of a commercially available 1 mol/L KOH
aqueous solution and 47 ml of deionized water was added
while stirring to neutralize the styrene-acryl type resin A.
After methyl ethyl ketone was distilled away under reduced
pressure, deionized water was added to compensate for the
water lost by azeotropy with methyl ethyl ketone. As a
result, a resin aqueous solution B containing the resin A
and having a solid matter concentration of 20% was obtained.

Next, the following materials were charged in a 250 ml
container and a dispersing treatment was conducted for 2

hours using a paint shaker (produced by TOYO SEIKI SEISAKU-
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SHO, Ltd.). As a result, a water-based pigment water-based
dispersion liquid CF having a quinacridone type pigment
concentration of 13.5% by mass was obtained.

Styrene-acryl type resin aqueous solution B: 10 g
Quinacridone type pigment: 5.4 g

Cromophtal Jet Magenta 2BC (produced by Ciba Specialty
Chemicals), phthalimidomethylated 3,10-dichlorogquinacridone:
0.6 g

(average number of phthalimidomethyl groups per molecule:
1.4)

PP-200: 4.8 g

Deionized water: 19.2 g

Zirconia beads (1.25 mm dia.): 180 g

[0098]
[Table 3]




co®
I_o.-
- 1
—~LO
coo’®
O 10«
= MO
“Zo’
<& I . X
p\)mPL N oTdwexy o0UsIaIay :xx AY
M_v To) oTdwexy oaTieIRdWO]D &y "HED
©—=5-gseu Ag %G*zT FO uotiexajusduod Juswbrtd odA3 suoprtioeurtnb e puTary pInbTT uoTrsaadsTp JuswbTd peseq
O,ﬂll -I93EM B JO STSBq P UO SINDTI POIISAUOD B ST I938WETP UT I8bIaeT I0 wmn G (0 soTdT3zxed 2sIeoD JO *ON
IT—T . Ioyeys juTted Y3lTM po3IONPuUOD HUTIpeauUy :I9yeUs JuTed
OZl,W.Uu_H f+0D s3jI0M uoal epesy Aq poonpoxd) TzH-WN TTTwWoueN U3TMm pawrojisad uorsiadsTg :uoTsaadsTp peegd
(G &] . 1.
w S (*paz 0D butanioeInuey
rOlmmocH Ag peonpoxd ‘7 (G :A3T0o®dED) (G-WId ISXTW Axeisueld Y3lTm pawxozaad burpesuy : (T 0z) burpesuy
‘o cdo (*P2T ‘'0D HUTINIOBINUBRK BYSYODTY
t%H_\W Kgq peonpoad ‘7 p :A3T1oeded) g-LIATPOWOV IOXTW TROTWSUYD UaTMm pawrograd buTrpesuy : (T p Q) buTpesuy
S9hT 2 2 BEE'GE 502 g Ioxeys Jured 26 1501 _8% auslAylaIg ov 2ER
< . 002-dd)
w./ ST S ) 0] 9Lyl vl G Ieyeys juled 0y 659G 10946 auajidoidAiog 40 b o3y
© o 5 9 2 0€'¢y 102 G (1#°0) Butpeauy| 26 1801 |09A|b ausjAyjeig W (A=)
o g 2 8C'8) S g (1+°0) Buipeauy LE1 0€8 109416 susjAdoidiq ER) L3
NS PeppE pUE pepeauy g (10) Burpeauy 06 611 (096-dc) a
T s o : |09A|6 ausjAdoidAjog 9,30
T<-2F . 06 (00z-dd) X2
m o g g 052 181 0 (11°0) Buipeauy| 002 659G 00|56 auajAdoidAiod 20 oidwexg
' L00 {00v-
w . . 00¥-dd) 0c
S_o M v v 109} 18 g (1t°0) Buipesuy 00% LUT |\ orpousiidodiog| 80 |eduexg
o Qo™ v v 6Ly 98 g (1+°0) Buipeauy 002 655 _og_mmmw_.mmw%_o I P
22 .02 D) o
Yo | s | prowosssy | S| W) |SOUROON g ypanameon| o |, B0
s T o abieyasip yuj | Jo Augess ebeioig wri ¢ sojoed| sBesane-ownop, | swbid)enTeALep Buipesuy uleyy | ebesoae-lequiny | |Ax0IpAH o1ueBIo paseq-iolen) uoisiadsi(
s TR 951809 JO "ON Juawbid
~ )0 1
| eTqe
o8 <O (¢ s1q®elL)
I_ 1 m (@3] - 8L -
= 1 E —_—
WnHu e
“oco b




- 0cd --10 EIl (t - C) Gat-Ho 51--1 g04-) G.1, W4-) rd 0 .000 CO k
in G5-15-i o CO(N-Hk O0) k Crd W-X-5-i OXnlE al (I1-1
0 0, a

s 001E(l) O-las asi_) co 0O00-HOP4 ,GGU-ri cncl
C) -HM-Hrti Ti51-4 75 ,G-05i--i_hi 075 4( a5 0 03'0 &0.) *
-f< UO Gni -i--1cn -HOid OodOidix] Fri X
F,1Zionl21-1Z).40n4 - 79 - [0099] _ 449 _Conparison between Exanples

19 to 21 and Conparative Exanples 6 and 7 clearly shows that use of
pol ypr opyl ene gl ycol having a hydroxyl value of 150 to 700 as a
wat er - sol ubl e organic solvent in the kneading step significantly
decr easek0@ %2 nunber of coarse particles in the water-based pignent

dispersion liquids. It is clear that in order to reduce the nunber of
coarse parti G¥PIH-3Fe BRGIRGT HiEHrST o 1Tuild vl RERaEEsEe the

| urre- ti di ameter, addit] f pol | | ycol
havi ng & T 6y © valldie! of [45BLY 0o700° | S ReckESary. POOIBAPRY TveS
Exanpl hows that when the hydroxyl valug is | than 150, th
pi gent. SFTaEeY Caithot DETSUFY] oT ety het TRd [ROtFe di €gersTon

di di d, t he, hydr oxyl cval ue |
e S R S R

suffici eptly, coal ‘gﬂ?&’i dlibdre SPPOLYPEL c%é‘ﬁti@feétgﬁagﬁe S&%Q%%}F%s%d

t he di scharge sta ity are degraded. nparison between

and Exanpd gn 21 shoys. thatn addit] 90, ofr 4 hes quinacriione | ypesdi gnent

derivative 1s preferred since i1t decreases the vol une-average

parti cl e-&iaret€fe angdubdProresod hee shorager st apil ity 9f ghbst
di spersion liquid and the discharge stability of the |ni. [ 0100]

Ref er encei fxarpl @5 A il 22:5d100¢ & had sdhee avyBtRE - Daseslge particle

diameter, addition of polypropylene glycol having a hydroxyl
value of 150 to 700 is necessary. Comparative Example 6
shows that when the hydroxyl value is less than 150, the
pigment surfaces cannot be sufficiently wetted with the
dispersion medium and kneading cannot be conducted. When
the hydroxyl value is larger than 700, kneading is possible
but the pigment is not sufficiently coated with the
copolymer and the storage stability and the discharge
stability are degraded. Comparison between Example 19 and
Example 21 shows that addition of the quinacridone type
pigment derivative is preferred since it decreases the
volume-average particle diameter and improves the storage
stability of the dispersion liquid and the discharge
stability of the ink.

[0100]

Reference Examples 4 and 2 show that when a water-based




- 80 - pignent dispersion liquid is prepared by using a paint
conditioner, both the nunber of the coarse particles and the

vol une- average particle dianmeter are significantly high conpared to
the case where a water-pignent dispersion liquid is prepared by using
a kneadi ng step. These val ues do not inprove even when a

pol ypropyl ene glycol having an acid_vghue of 150 to 700 is added. It
is clear that even when a water-based pignment dispersion liquidis
produced by using pol ypropyl ene glycol and a qui nacri done type

pi gment derivative, the effect of reducing the nunber of coarse
particl 63§ Hotd P F 1@ ht BEed bl REPTHRA shepudinkneat hyt a

m xt ure cont ai ni ng pal ypropyl ene gl ycol and the qui nacridone type

pi gment &t %‘?’?/%t'atb‘gg i'g%e S%Wlplge%u‘?? erN% atPRCTe PRFFbrhed. and the
descri bed above, when a pol ypropy) ene gl ycol having. a hydroxyl val ue
of 150 1P B 1A R Ve AT e S g an e ot Gy rrilen

di sper si a qui nacr,i.done typ igment.. a water-based pignent .. .
di sper Si ORIt 0 CoN{ai Ty QGHT 19 CLATTS 1 EUeT poot P° o Spbr bbgeid
coar se t e . ar t, t er--base [ nt
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coarse pHhic! 88, 18nd haven 9oodhdddky di seharge 19abIdHAtY oAn when a
wat er - based pi gnent di spersion liquid can be produced in a shorter
time - &lter-yadedigiineef fdLdgats PERAUchH 0D MBthosdaudadusy ridlng
Applicability [0101] A wat er - based pi gnent dispersion liquid

pr oduced diyy@r sk ek fory s DAued g Guved ©F + hase de pbgrengneth sper si on
liquid according to the present invention is used as a nmain conponent
for prodieting @ wat ethdasetkdtnko f oredundkinpet tiiecoimbag. oA vedese based
ink for ink jet recording having high discharge stability can be
producecrarti@2s GLAIM dIClal mdthibited wetdod flos preduct ng a

wat er - based pi gnent dispersion liquid, the method conprising a
kneadi ngirstaspirgf & meladi uge acom ta rena g by mi orgy be gl rbaeed Homed t yipe
pignent (a), a styrene-acrylic acid type copolymer (c), a basic
conpoundi{idacwiPre palgxykdtsilerde gl yaol vorat ta kiegh verl i@ niajten
prepare a pignent dispersion that is solid at roomtenperature and a
m xi ng Stadp-Ofl HiB& HP A dquédsusemsdiiiacand®aige pihgrerst di spersion,
wherei n the pol yoxyal kyl ene. gl ycol or its derivative (e) is at |east

e
one sel RAPFFOMIHe Groipt & i h Hr R pbl Yokl Kyl €1 BRIdIEY of
gl ycerin, a po yet2¥lene I%col avi ng a, hydroxyl value of 50 to 500
(kO G5% HRE Sobal BNl SHo s COTSHAUT e L 3r DRy SR EELE 350
DS Q{gggggfydone type pigment, a water-based pigment dispersion
liquid containing significantly fewer poorly dispersed
coarse particles can be produced. As a result, a water-
based pigment dispersion liquid and a water-based ink for
ink jet recording can be obtained which contain stably
dispersed pigments, maintain a satisfactory dispersion state
during long-term storage, contain fewer coarse particles,

and have good ink discharge stability. A water-based

pigment dispersion liquid can be produced in a shorter time




[ Caim2] The nethod for producing a water-based pi gnent

di spersion liquid according to Caim1, wherein a pol yoxyal kyl ene
structure of the pol yoxyal kyl ene adduct of glycerin is constituted by
oxyet hyl ene and/ or oxypropyl ene. [C aim 3] The net hod for
produci ng a wat er-based pi gnent dispersion liquid according to Caim
1 or 2, wherein a hydroxyl value of _the polyoxyal kyl ene adduct of
glycerln (e) is 100 to 600 (ngKOH/ g). - 83 - [ aimd4] The

nmet hod for producing a water-based pignent dispersion liquid
according to any one of CJaims 1 to 3, wherein the styrene-acrylic
acid typgey copolafner %%%l%#ﬁra@@f%w@m meoPhed- 220 (nmKOH g) and a

wei ght - aver age nDIecuIar ht of 5000 to 20000 and contains 50 to
90% by MERETFrIRLAR Wer unit relative to all nononer
conponenﬁf [Cla|n15] The net hod for producing a water-based
pi gment rS|on liquid according to any one of Clains 1 to 4,

e e b T
T b o st o\ el e S HPSLAL,

phthal i rg%&ggar piaédpe%ﬁ’é“ %r?ejér’@gnéé/@@l&r?@é’%%ed[% a1y
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The net ho ucing a wa ased plgnent

accor di ng, {0, (.4l MS- 95 Giy eém@t 'Pn@ff@ nk jet
styrene-acrylic acid type copol yner e tota SsS d? t he

qui nacrlﬁg&@rdm pmgm%r&fer(%)as@aﬁ ltnmef% '1%@{' NG d3I&s iR 89@%%@
derivative (b), c/(a + b), inthe kneadlng step is 05 to 0.5,
and a masigH ailsgbrfgrg@eswjypﬁwld%%@ Hyeete®r its derivative (e)
to the total - 84 - nmass of the quinacridone type pignment (a) and

t he qui nacri done type pignent derivative (b), i.e., e/(a + b), in the
kneading step is 0.3 to 0.8. [Claim 8] The met hod for producing

a wat er-based pignent dispersion liquid according to any one of
Clains 1 to 7, wherein a solid content concentration in the pignent
di spersion in the kneading step is 55 to 80% by nmass. [C ai m 9]

A nmet hod for producing a water-based ink for ink jet recording, the
met hod conprising a step of diluting, with an aqueous nedium a

wat er - based pi gnent dispersion |iquid produced by the nmethod for
produci ng a wat er-based pi gnment dispersion liquid according to any
one of Clainms 1 to 8. [Caim10]




A pignent conposition which is solid at roomtenperature, produced by
kneadi ng a m xture contai ning a quinacridone type pignent (a), a
styrene-acrylic acid type copolyner (c), a basic conmpound (d), and a
pol yoxyal kyl ene glycol or its derivative (e), wherein the
pol yoxyal kyl ene glycol or its derivative (e) is at |east one selected
fromthe group consisting of a pol yoxyal kyl ene adduct of glycerin, a
pol yet hyl ene gl ycol having a hydroxyl value of 50 to 500 (ngKOH g),
and a pol ypropyl ene glycol having a hydroxyl value of 150 to 700
(mKOHg). - 8 - [Caiml1lll The pi gnment conposition according
to Claim 10, wherein the mxture fufFthéM3contains a quinacridone type
pi gnent derivative.
[Claim 1]
A method for producing a water-based pigment dispersion
liquid, the method comprising a kneading step of kneading a
mixture containing a quinacridone type pigment (a), a
styrene—acrylic acid type copolymer (c), a basic compound
(d), and a polyoxyalkylene glycol or its derivative (e) to
prepare a pigment dispersion that is solid at room
temperature and a mixing step of mixing an aqueous medium
and the pigment dispersion, wherein the polyoxyalkylene
glycol or its derivative (e) is at least one selected from
the group consisting of a polyoxyalkylene adduct of glycerin,
a polyethylene glycol having a hydroxyl value of 50 to 500
(mgKOH/g), and a polypropylene glycol having a hydroxyl
value of 150 to 700 (mgKOH/g) .
[Claim 2]
The method for producing a water-based pigment
dispersion liquid according to Claim 1, wherein a
polyoxyalkylene structure of the polyoxyalkylene adduct of
glycerin is constituted by oxyethylene and/or oxypropylene.
[Claim 3]
The method for producing a water-based pigment
dispersion liquid according to Claim 1 or 2, wherein a

hydroxyl wvalue of the polyoxyalkylene adduct of glycerin (e)

is 100 to 600 (mgKOH/g).
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[Claim 4]

The method for producing a water-based pigment
dispersion liquid according to any one of Claims 1 to 3,
wherein the styrene-acrylic acid type copolymer has an acid
value of 120 to 220 (mgKOH/g) and a weight-average molecular
weight of 5000 to 20000 and contains 50 to 90% by mass of a
styrenic monomer unit relative to all monomer components.
[Claim 5]

The method for producing a water-based pigment
dispersion liquid according to any one of Claims 1 to 4,
wherein the mixture further contains a quinacridone type
pigment derivative (b).

[Claim 6]

The method for producing a water-based pigment
dispersion liquid according to Claim 5, wherein the
quinacridone type pigment derivative (b) is a
phthalimidomethylated quinacridone type compound.

[Claim 7]

The method for producing a water-based pigment
dispersion liquid according to Claim 5 or 6, wherein a mass
ratio of the styrene-acrylic acid type copolymer (c) to the
total mass of the quinacridone type pigment (a) and the
guinacridone type pigment derivative (b), i.e., c/(a + b),
in the kneading step is 0.05 to 0.5, and a mass ratio of the

polyoxyalkylene glycol or its derivative (e) to the total
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mass of the quinacridone type pigment (a) and the
quinacridone type pigment derivative (b), i.e., e/(a + b),
in the kneading step is 0.3 to 0.8.

[Claim 8]

The method for producing a water-based pigment
dispersion liquid according to any one of Claims 1 to 7,
wherein a solid content concentration in the pigment
dispersion in the kneading step is 55 to 80% by mass.
[Claim 9]

A method for producing a water-based ink for ink Jjet
recording, the method comprising a step of diluting, with an
aqueous medium, a water-based pigment dispersion liquid
produced by the method for producing a water-based pigment
dispersion liquid according to any one of Claims 1 to 8.
[Claim 10]

A pigment composition which is solid at room
temperature, produced by kneading a mixture containing a
quinacridone type pigment (a), a styrene-acrylic acid type
copolymer (c), a basic compound (d), and a polyoxyalkylene
glycol or its derivative (e), wherein the polyoxyalkylene
glycol or its derivative (e) is at least one selected from
the group consisting of a polyoxyalkylene adduct of glycerin,
a polyethylene glycol having a hydroxyl value of 50 to 500
(mgKOH/g), and a polypropylene glycol having a hydroxyl

value of 150 to 700 (mgKOH/g).
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[Claim 11]
The pigment composition according to Claim 10, wherein
the mixture further contains a quinacridone type pigment

derivative.




