- 1 - DESCRIPTION Title of Invention: PIGVENT D SPERSI ON, WATER- BASED
Pl GVENT DI SPERSI ON LI QUI D, AND | NKJET RECORDI NG | NK AND METHOD FOR
PRODUCI NG WATER- BASED PI GVENT DI SPERSI ON LI QUI D Technical Field

[ 0001] The present invention relgtes to a pignent dispersion
using a yellow pignent for ink, a water-based pignent dispersion

| i qui d obtai ned by di spersing the pignent dispersion in a water-based
medi um and a net hod for produci ng the water-based pi gnent dispersion
liquid, and an inkjet recording ink containing the water-based

pi gnent dispersion liquid as a muEscRUAT@ENt . Background Art [0002]
Wat er - based i nk can reduce the risk of fire and the toxicity such as
mut ageniTittle athilotvearteiqr:obl ens of oil -based i nk. Therefore,

wat er - based i nk has been widely used in inkjet recording applications
ot her t HRAGMENIUATIRBRANN i GERTRMSBASED P YSMENTe rD IS Tk IetQUID,
recordi %i nk that uses a pignment has an advantage of providing
excel | e | GRITETe REGGHEAG Hole YD METHGHe FSIRyRRADUGINGOWATER -
sufficiently pulverized, - 2 - droplets cannot be stably discharged
and the P&St%% RfCM G 5L SR Ryl Qo I% not inproved. It is also
difficult to stably hold pulverized pignent particles, which poses a
| ar ge probl em such as cl oggi ng of nozzl es caused by aggregati on and
precipitation of the pjgment. The precipitation due to the

aggr egatioNbcdhe ilghent poses a serious problemin that the yield
gand qual | &’013“3 decreased in the production process of a water-based
“pignent dispersion liquid, which is an internedi ate of ink. To
address such- pro a. in [ a _pignment is. di.spersed in a
wat er - based % i %%%%P%glg%%ogg%lr F\éﬁai%lségertga%t pﬁgrs“el%eglgpersmn

i nvesti : [+ r T [ t. .t [ se a

pi gnent gﬁsts]i g o Iy\ﬁgwp(ﬁl n%(r?#g tgjlrsplt-:-ngrks’a?‘iﬂt qA’saoecét ?ﬁasﬁ%%ﬁg@rti cles
have a sit 41 cl-e.. S g Y j .qn of the
pi gment Q%‘E?rﬂeﬁoﬂ;ﬁﬂg %l?ln%c;%n par%%c%%lsﬁ%%ﬁggk%o?ﬁ%%ﬁyel | ow

pi gnent s1ihpd g X Gl |LRfa dd9Ha JRE I BNRE . anH s mdtthds if ficult to
produce a wat er-based pignent dispersion liquid and a water-based

i nkj et rAcendiing ithe hhale s X Galdnitt |didHe /8rSARRAE, and an
di spersibility, and dispersion stability by using limted types of

pi gnent sinkjet recording ink containing the water-based pigment

dispersion liquid as a main component.
Background Art
{“4 [0002]

Water-based ink can reduce the risk of fire and the
toxicity such as mutagenicity, which are-problems of oil-
based ink. Therefore, water-based ink has been widely used
in inkjet recording applications other than industrial
applications.

A water-based inkjet recording ink that uses a pigment
has an advantage of providing excellent light resistance.

However, if the pigment is not sufficiently pulverized,



[ 0003] In view of the foregoing, the applicants of the present

i nvention previously proposed a water-based pignent dispersion liquid
contai ning Pignent Yellow 155, whichis a - 3 -

bi s-acet oacetal | ylide pignent, disperaed using a styrene-acrylic acid
copol yner as a dispersant (PTL 1). ~ "The wat er - based pi gnent

di spersion liquid produced in PTL 1 has excell ent col or devel opnent
and |ight resistance, which are strong points of Pignment Yellow 155.
However, when the water-based pignent dispersion liquid is used for

an i nkj etrdgikddhalamradod @ e Gaed i gRaRiHd I 3Rd JFOWnages

viscosity, the pignment is not always sufficiently dispersed and the
preci pi trat iven feaused By mggriegatdvesd .of Tthesphyseniidas taytster age
cannot be sufficiently suppressed. In addition, to neet a recent

demand fsaradlivghrogldo s livieager egiu aldigime nerq giavral ieflte st, 0 wipdalh topsefs & | m
phot os, pignent particles need to be dispersed so as to have a

smal | er lpards glmlsliere sufthe raf arle@gdtimer e fhaw dzders aastseandpydenand f or
addr essi ng the above-descri bed probl ens. The applicants have

si gni f i cagdegatdduc edd pyr gerigditpittian of ddesed dmendggr €gati on of a

pi gment and have significantly inproved the dispersion stability of

t he wat @rSsasdd adiigre ftuaditspdhsi aodpdaddiong of dihel rdEmsan®AseE Ag a
specific structure_in a kneading step of a pignent to prepare a

pi gnent SETEHRISs iRFPRMFTE B Tt Sicd ?Fé"et e edico lrco s Yard s slecheassd i d
ghqrn1at,roon1teq§g{ature and then by di spersing the pignent

di sper sih 4§ 2LREE0Es &F AFEHEURT PeMEtSto PBREL PIIMGREver, since

ol Low 185 0 8R! GTERL Mhogs oLl o3 are nal gasidy dyspersed -
|10 8T Ec0r i 10 LG BLRYL A5, ILALET 0,895l IS Ela8 DeghsBsgeTene
2Bt 1o cgperi Yo doaRiRie BRGSO,
AopL] SoL0R BUNC S 0B M0, AT ASHTER D Relasiee oh LEKERAAS™:
is difficult to disperse a pigment using only a polymeric
dispersant so that pigment particles have a small particle
size and to stably hold the dispersion of the pigment for a
long time. In particular, there are not many yellow
i:{ pigments having excellent light resistance. Thus, it is
difficult to produce a water-based pigment dispersion liquid
and a water-based inkjet recording ink that have excellent
light resistance, dispersibility, and dispersion stability
by using limited types of pigments.
[0003]
In view of the foregoing, the applicants of the present

invention previously proposed a water-based pigment

dispersion liquid containing Pigment Yellow 155, which is a



[ 0004] An object of the present invention is to provide a yell ow
wat er - based pi gnent dispersion liquid that includes pignent particles
dispersed with a significantly small particle size, that has
excel l ent dispersion stability, that causes | ess precipitation even
at | ow viscosity, and that provides'thH gl oss when the dispersion
liquid is used as a main conponent of inkjet recording ink. Means for
Sol ving the Probl ens [ 0005] As a result of eager study conducted
to solve the above-described problens, the inventors of the present

i nvent i oy nawes b J1ak, 1 Y SRS SIdiGa-«] hed Y idgtg-ene-
aggregation in which a resin bridges pigment particles to cause the
aggr egatd oy 1ofc tdel i @pittypaf tdclespasddgadaripr, -1)5 - in a

di spersion step or a step of drying ink, the dispersibility of the

pi gnent is fdhkhentierpbaged, pikmehti aleb‘ee@;tlbme liguidnpti-oduagdghass.
The applicants have thought of realizing pignment dispersion that
suppr essEEL thhehar iedgiaigl eagyreeglaty ale veetopeemtpisgrie i gier tied iet ande) a
resin, by efficiently coating, in advance, the surface of the

bi sacet odviettaldnd iter igypenints tdf & igmareneéreldrop i1G%ci Howegely mer
resin. That is, the applicants have studied addition effects of

vari ous V&l tﬁhﬁeéﬂarteﬁj%rrhsﬁs'ﬁgi teHeg et |drﬂg51fzﬁr5tlmé1 piigveEm isurfssce feint h
the resinin a kneadln age of mxing t ment and the resin
and, at ¥heémaft tinte,t élec,qﬁrﬁuqqrébﬁ\{%m%f é%ﬂt%@ffﬂq‘?@ldddm iaRss on
downstream processes and properties of final ink products. As a

Cesult, 1dte Valﬁﬂq%d:ﬁ{'s e @ FBRATF tjf?dtno‘w?ér’f’aé’r?’ SRR Yy col

sur f act i S us he addltlve nent |sperS|on t hat

or ovi de AR ‘iﬁ&%i 9 BEFRE YoRASHF ISP Th e the
conpleted the sent invention. sent nventlon rovi des
a pi gmedt* gt%er‘Fb Lﬁ O WhiTi9Ss Ciaﬁmé)tsﬁ% d3 la?tntrlé’orﬁ S e,

produce O{glecaﬁt N9 & r;geg ure cont 4 % rge & béorb) cegtéhoaclet aI l. é‘! i de

pi gnent yrene acry |c acid copolymer | Sund

(c), & MIPEan ) - and. 3 dngad g 2 ), whorsl o Lihe pead no

aid (e) ctontalns sur act ant of a Ccor npound esent ed by

general Jrmiad ]r)eel?fltﬂﬂ’vh[eo%@perse%. "sd Qg—,‘r@o HaR R smaliler

particle size. Therefore, there has been a strong demand
for addressing the above-described problems.
The applicants have significantly reduced the

gw, precipitation caused by aggregation of a pigment and have

) significantly improved the dispersion stability of the
water-based pigment dispersion by adding a diol compound
having a specific structure in a kneading step of a pigment
to prepare a pigment dispersion which contains the diol
compound and is in a solid form at room temperature and then
by dispersing the pigment dispersion in a water-based medium
(refer to PTL 2). However, since Yellow 155 ig a pigment

whose particles are not easily dispersed finely and pigments



3 RCCECCR4 H(0-CH2-CH2Jni 0 ( CH2-CH2 -0)-H (in the formula, R1,
R2, R3, and R4 each independently represent a |inear or branched

al kyl group having 1 to 8 carbon atons in its main chain, and mand n
each independently represent an integer of 0 to 20 and do not
represent 0 at the sane tine) and/or Surfactant conposed of a

m xture containing a conpound represented by general fornmula (2)

bel ow [0007] [Chem 2] -4ITr 00 HIIl ( 2 ) (in the formula, Rl, R2,
R3, and R4 each independently represent a |linear or branched al kyl

group ha# ng fEdren? GIRART ULRP tdydthe MmN aeNaink) edNdecorfingd
pol yoxyet hyl ene al kyl ether whose al kyl group has 12 to 14 carbon
at oms ar@t@lod@preifiele CAgIRUNG IIRRY, eserled By grRrer al deamd &oi3)

bel ow [ 0008]
further improving the gloss of formed images by finely
dispersing a pigment.
PTL 1: Japanese Unexamined Patent Application
Publication No. 2005-060419
PTL 2: Japanese Unexamined Patent Application
C Publication No. 2007-254735
Disclosure of Invention
Problems to be Solved by the Invention
[0004]
An object of the present invention is to provide a
vellow water-based pigment dispersion liquid that includes
pigment particles dispersed with a significantly small
particle size, that has excellent dispersion stability, that
causes less precipitation even at low viscosity, and that
ij\ provides high gloss when the dispersion liquid is used as a
) main component of inkjet recording ink.

Means for Solving the Problems

[0005]

As a result of eager study conducted to solve the
above-described problems, the inventors of the present
invention have found that, by suppressing so-called bridging
aggregation in which a resin bridges pigment particles to

cause the aggregation of the pigment particles particularly



[ Chem 3] (3) (g represents an integer of 1 to 30 and R5
represents a linear or branched al kyl group having 7 to 11 carbon
atons); the kneading aid (e) has an HLB value of 8 to 12; the mass
ratio (e)/(a) of the kneading aid (e) to the bisacetoacetallylide
pigment (a) is 0.5/100 to 7/100; and £hé acid val ue of the
styrene-acrylic acid copolyner (b) is 145 to 175. [0009] The
present invention also provides a nethod for producing a water-based
pi gnent dispersion liquid, the nethod including a kneadi ng step of

kneadi ngi 2 Jrigktdfed GIH AN R Pis-Af foanatiald Widde pjgment (a), a
styrene-acrylic acid copolyner (b), a basic conpound (c), a hunectant

(d), andiiaderesdiing o} G ehd @ineRPal € A MikR 1 id,| qhiwH Gl is

in asolid format roomtenperature; - 8 - and a dispersion step of

di sper sigfifddiel v ghentingampasid igrodan aThat eppbasedtsedbus thbagain

the kneading aid (e) contains a surfactant conposed of a conpound

r epr esentfedrdnyl igeimey al i dnerriuldal {dB)r siedrow Ha00 HjpdrErems 4heRiRA dding
aggregation between pigment particles with a resin, by
efficiently coating, in advance, the surface of the bis-
acetoacetallylide pigment with a styrene-acrylic acid

{m} copolymer resin. That is, the applicants have studied
addition effects of various additives regarding the coating
of the pigment surface with the regin in a kneading stage of
mixing the pigment and the resin and, at the same time, have
confirmed the effects of the additives on downstream
processes and properties of final ink products. As a result,
the applicants have found that, when an acetylene glycol
surfactant is used as the additive, -a pigment dispersion
that provides high dispersibility and gloss can be produced,

{w? and have completed the present invention.

- The present invention provides a pigment composition
which is in a solid form at room temperature, produced by
kneading a mixture containing a bis-acetoacetallylide
pigment (a), a styrene-acrylic acid copolymer (b), a basic
compound (c¢), a humectant (d), and a kneading aid (e),
wherein the kneading aid (e) contains a surfactant composed

of a compound represented by general formula (1) below

[0006]



HO-CH2 CH2 )00 (CH2-CH2 -0)-H (in the fornula, Rl, R2, R3, and R4
each independently represent a linear or branched al kyl group having
1 to 8 carbon atons in its main chain, and mand n each i ndependently
represent an integer of 0 to 20 and dg not represent 0 at the sane
time) and/or a surfactant conposed 6f ®a mi xture cont ai ni ng a conpound
represented by general formula (2) below [0011] [Chem 5] - 9 - -j
lirir j] R-GCG=CCR (1)l OII HH( 2 ) (in the formula, Rl, RZ,
R3, and R4 each independently represent a |linear or branched al kyl
group hapdrgn .1 #jo 8 carbon atons in its main chain) and a

pol yoxyet hyl ene al kyl ether whose al kyl group has 12 to 14 carbon
atons and/or an ether coqpound represented by general formula (3)

bel ow [ 0012]

N
3 |

I .
R—C—C=C—C—R*

I |
HfO—CHg—CHg O OfCHQ—CHQ —O}HH
1m

(1)

{&} (in the formula, R1, R2, R3, and R4 each independently
represent a linear or branched alkyl group having 1 to 8
carbon atoms in its main chain, and m and n each
independently represent an integer of 0 to 20 and do not
represent 0 at the same time) and/or a surfactant composed
of a mixture containing a compound represented by general

formula (2) below

[0007]
[Chem. 2]
D | |
I % _ _1
R~§~C:C—?—R
? ?
H H

(2)

(in the formula, R1, R2, R3, and R4 each independently
represent a linear or branched alkyl group having 1 to 8

carbon atoms in its main chain) and



[Chem 6] R5 O0-ECH2CH2OVH (g represents an integer of 1 to 30 and
R5 represents a linear or branched al kyl group having 7 to 11 carbon
atons); the kneading aid (e) has an HLB value of 8 to 12; the mass
ratio (e)/(a) of the kneading aid (e) .to the bisacetoacetallylide
pi gnent (a) is 0.5/100 to 7/100; and hé acid val ue of the
styrene-acrylic acid copolynmer (b) used in the kneading step is 145
to 175. [0013] The present invention al so provides an inkjet
recording - 10 - ink containing the water-based pignment dispersion
liquid deseiRed aaMens A KA ROGRPIRMNe alkyl Igrddpe HRisgmento 14
di spersion of the present invention, when the bis-acetoacetallylide
pi gment dajhort ha sty renre-acrylic acid copolymer (b), the basic
conmpound (c), and the humectant (d) are kneaded with each other to
pr epar e e @ tgrentcadipardsir@pndictitdds dyn geredald foamalat (R0omelow
tenperature and is used for a water-based pignent dispersion |iquid
for inkjEx0asdcordi ng, an acetyl ene glycol surfactant having a
specific structure and HLB value is added as the kneading aid (e) in
t he predéthamy idd anount range. Therefore, the pignent surface is
wetted due to the surfactant, and the adsorption of the
styrene-aﬁfylic aci d copolyner onto the pignment surface properly
proceeds. I n addition, bridging aggregation between pignment particles
b tpﬁ@pﬁcgmggﬁqﬁion of the pignent dispersion and thus a
er sion that "c e significantly easily dispersed in a
pedi um can be prepared. Advant ages [ 0014] The
pi gnent di spersion of the present invention is easily handled as a
solid pigment dispersion containing g)bis-acetoacetallylide pi gnent
in a high concentration or a nvdifié pi gnent. By dispersing the
pi gnent di spersion alone or the pignment dispersion and other col oring

agents i&h represents an integer of 1 to 30 and R5 represents a
linear or branched alkyl group having 7 to 11 carbon atoms) ;
the kneading aid (e) has an HLB value of 8 to 12; the mass
ratio (e)/(a) of the kneading aid (e) to the bis-
acetoacetallylide pigment (a) is 0.5/100 to 7/100; and the
acid value of the styrene-acrylic acid copolymer (b) is 145

{jﬁ to 175.

o [0009]

The present invention also provides a method for
producing a water-based pigment dispersion liquid, the
method including a kneading step of kneading a mixture
containing a bis-acetoacetallylide pigment (a), a styrene-
acrylic acid copolymer (b), a basic compound (c), a
humectant (d), and a kneading aid (e) to prepare a pigment

composition which is in a solid form at room temperature;



a wat er-based nedium a water-based pignent dispersion liquid can be
easily produced. The water-based pignent dispersion |liquid of the
present invention produced through a kneading step of preparing the
pi gnent di spersion and a step of di spgr sing the pignent dispersion in
a wat er - based nmedi um has excel |l ent di Spérsion stability with |ess
aggregation and pignent precipitation in the water-based nmedi um
because the size of pignent particles is decreased and the surfaces
of the particles are properly coated with a resin. The inkjet

recor di Rghd K GHYRIJNIY ) Wit &Ii-hpRrsed Y HRN 1AnERe! TdipdditUich as
a mai n conponent has excellent dispersion stability with |ess

aggr egatiiron anRd ¢ -@RRd ReRGIUA ! alHeafe i dHe RiseTirkRasad nedi um | i ke
t he wat er - based pi gnent di sper sion |i qui d and provi des excel | ent

gl oss ardrtaghts ree s atfarten tBesinddadel fodr aCaraompicugdOte piriess dniveeintoyon
[ 0015] Each of conponents of the pignent dispersion according to
t he presemtenalyditumrianm (1) mewdwe further described in detail. A

bi s-acet oacetal | ylide pignent used in the present invention has a
struct url®alédresented by general forrmula (4) or general fornula (5)

bel ow. [0016] [Chem 7] - 12 - O [0017] [Chem 8]
[Chem. 4]
&
C R—‘C—CEC—?— R
Hf0—-~-CHQ~—-—CH2 O OfCHz—CHz——o}H
m n
(1)

(in the formula, R1, R2, R3, and R4 each independently
represent a linear or branched alkyl group having 1 to 8
carbon atoms in its main chain, and m and n each
independently represent an integer of 0 to 20 and do not
{ﬂa represent 0 at the same time) and/or
- a surfactant composed of a mixture containing'a compound
represented by general formula (2) below
[0011]

[Chem. 5]



(5) (inthe fornula, Ro independently represents CH3, OCH3,
002115, d, Br, NO2, or 0000H3; mis O to 3; X and Y each

i ndependently represent H, CH3, OCH3, or d; and Z represents CHS,
OOH3, or d.) - 13 - Exanples of the pignment represented by the

general fornmula (4) or general formula (5) include C. |I. Pignent
Yell ow 155, C. 1. Pignent Yellow 16, and C. 1. Pignent Yellow 98.
In particular, C 1. Pignent Yell ow 155 represented by chem cal

formula (6) belowis suitable in terns of color developability and
durability.1$0018] [&hGHI 9] I
. — | E
I{——%F—C::C~—$——R
Py
H H

(2)
(in the formula, R1, R2, R3, and R4 each independently
{m} represent a linear or branched alkyl group having 1 to 8
carbon atoms in its main chain) and a polyoxyethylene alkyl
ether whose alkyl group has 12 to 14 carbon atoms and/or an
ether compound represented by general formula (3) below
[0012]
[Chem. 6]
R}
O CHCH,03—H

)

(g represents an integer of 1 to 30 and R5 represents a

linear or branched alkyl group having 7 to 11 carbon atoms) ;
the kneading aid (e) has an HLB value of 8 to 12; the mass
ratio (e)/(a) of the kneading aid (e) to the bis-
acetoacetallylide pigment (a) is 0.5/100 to 7/100; and the
acid value of the styrene-acrylic acid copolymer (b) used in
the kneading step is 145 to 175.

[0013]

The present invention also provides an inkjet recording



H3CO-CH CONH NHC 0- CH COCH3 (6 The average particle size
of the pignment neasured by el ectron m croscopic observation is
preferably 200 nmor |l ess and nore preferably 150 nmor less. |If the
particle size is nore than 200 nm high gloss is not achieved and the
di schargeability of ink is often adv %eTy affected. Herein, the
average particle size of a pignent is obtained by neasuring the sizes
of 100 pignent particles in a major axis direction and by averagi ng
the sizes. [0019] - 14 - A styrene-acrylic acid copolymer (b)

used in jtfie JHRSEM I e R GOMAINRS AlgrleAsdidpaingiene 1MeRQrer and
acrylic acid and/or methacrylic acid and preferably contains
described above as a main component.

In the pigment dispersion of the present invention,
when the bis-acetoacetallylide pigment (a), the styrene-
acrylic acid copolymer (b), the basic compound (c), and the
humectant (d) are kneaded with each other to prepare a
pigment dispersion which is in a solid form at room
temperature and is used for a water-based pigment dispersion
liquid for inkjet recording, an acetylene glycol surfactant
having a specific structure and HLB value is added as the
kneading aid (e) in the predetermined amount range.
Therefore, the pigment surface is wetted due to the
surfactant, and the adsorption of the styrene-acrylic acid
copolymer onto the pigment surface properly proceeds. In
addition, bridging aggregation between pigment particles
does not occur in the production of the pigment dispersion
éjj and thus a pigment dispersion that can be significantly
B easily dispersed in a water-based medium can be prepared.

Advantages
[0014]

The pigment dispersion of the present invention is
easily handled as a solid pigment dispersion containing a
bis-acetoacetallylide pigment in a high concentration or a
modified pigment. By dispersing the pigment dispersion

alone or the pigment dispersion and other coloring agents in



all of a styrene nononer, acrylic acid, and nethacrylic acid. In the
mononmer conposition of the styrene-acrylic acid copolyner (b), the
ratio of the anmount of a styrene nononer unit relative to the total
anount of all nonomer units is preferably 60% or nore by mass, nore
preferably 60 to 90% by mass, and furthet preferably 70 to 90% by
mass. In particular, the ratio of the total amount of a styrene
nmononmer unit, an acrylic acid nononmer unit, and a nethacrylic acid
nononmer unit relative to the total amount of all nononmer units is
pref er all yya32%-@Ja S @M MBS S water-Yakdd®icRee tWRR e on
styrene-acrylic acid copolynmer (b) used for a water-baSed pignent
dlSpersug@#ﬂdmadi1by'dd@ﬂry PrRERICENg @660 EtBg-bastheppsRERNt
invention has a styrene nmononer unit in a |arge anount of 60% or nore
by mass dielpairsier Qilhe d eifalt npiiseoft dnvemiene pbrodiced theough
copol ynmer favorably adsorbs onto the pignment surface which is rich in
hydr ophebiknecahiponentep arfd pregs rgowd tdies pargmidnt] idiypefrstiloa pingimant
can be maintained. In the production nmethod of the present invention,
t he copdabarerfstdiepgins iags dies dmmenthe ispefrmienofin ke weiter -based
acetoacetal lylide pignent, in particular, Pignent Yellow 155.

Conpar ednagiitum thee case Misarte dilfwpegspoiny abid Ligedriftdr letsiser - 15 -
pi gments, stable dispersibility with |ess precipitation is

mai nt ai FEET @R rhandaidignsmt meentiypided 1gghditelchenive tiey -6@%eer nor e
by mass, excellent recording characteristics for plain paper and high
‘recor di MEdersiRarasrE s dhtediztagds RGTHE RoHitdvd@sudisngtestsamecet
recordi ng i nk obtained fromthe water-based pignent _di spersion

i qui d. % 4G ﬁ‘ﬁrﬁaor‘ﬁsgf?ﬁl\éﬁ'@r R di1sti&Tc @161 P%H%réé’ Icg’tatt&ds witg 2

fornmed i_nmages ii,ﬁgrov'kde . _Wien_the ratio OL t he stggene Eono r gnit
is 60 td 0% by REss™ dG6dTEFPFATEY oft HBRERYFeRE- hEFyMRESACPaSe
copol yrmer. (h) .for. a wat.er-based pedi um can be naint ai ned and e

i Sper SR Sl bR e A GEY A yr Pt TR pate1ene
wat er - bas ' t..di,sper.si | qui 1. 1Tpro . resul t,
when the SosaIoe Sonaat o o ol ik SRR D R i

di schar alid it j Nt tahiddg : chieved.

The aci gﬁvegltlgjgé%élﬁ{gqglt gﬂéén&%%rxill?%égc%%?goﬁgn%r mh%b;%\%t}s?[elg%%%]et e
wat er - b%ﬁi%%e‘%itg e, i SIRRT SiiQhild Qe ﬁ}foxii%sore%&%ﬂtlédwg_lvtds%” ar® 145
to 175 mgKOH g. When the acid value i s nore than 145 ngKGOH g,

suf fi ci entqgHty drphiddrddy is achieved. Therefore, when an inkj et
recording i1nk is produced, the reaggregation of a pignent in the
conposi tHeWt iMbOLE Rasidnr-yaiaits editanthes tiabtetdicgpersibility can be
achi eved. Wien the acid value is less than 175 ngKOH g, the copol yner
has an apurisdri ate hydrophilicity. Therefore, the - 16 - adsorption
ento the pignment surface, which is basically hydrophobic, is

favorabl y naEatai pédcompbaentiseiofig thepaipednt| diagdirsion, ashendangi nk
is produced and an image is forned on a recordi ng nmedium high water
resi st arice tdfe indegmrimtig andtitaey wisl lalrsoy del rfiugdbied describfde in
styrene-acrylic acid copolyner (b) used in the present invention has
a styrermetdinone® bastagrdocanciedyliédacdamsnsnesedniin gheapresent
met hacrylic acid nmononmer unit. A publicly known conmpound can be used
as the StMEHE GfbAver WHEUGHHS corigsanteas] the prede fagmplisc @i d
copolynmer (b). Exanpl es of the _cqmpound include al kyl styrenes such as
st yr ene,Ca-9feHA s thrane e Aet®RAi¥ yrene, 2, 4- di met hyl styrene,

a- et hyl s[t rene, a-butylstyrene, and ahexyl styrene; hal ogenated
styrenes as 4-chlorostyrene, 3-chlorostyrene, and

3- bronos <%{]eene;ﬂand 3-nitrostyrene, 4- nethoxystyrene, and

vi nyl t ol e Anong these styrene nononers, an al kyl styrene
nononmer i s preferably used and a styrene nononer is nost preferably



[ 0021] The styrene-acrylic acid copolyner (b) may contain other
nononers that can be polynerized with the styrene nononer, acrylic
acid, and nethacrylic acid. The total anount of the nononers ot her
than the styrene nononer, acrylic acid, and the nethacrylic acid is
preferably less - 17 - than 5% by hﬁgéﬁ'Exanples of the nononer

i nclude (neth)acrylates such as nethyl (neth)acryl ate, ethyl
(nmeth)acrylate, n-propyl (nmeth)acrylate, isopropyl (neth)acrylate,
n-butyl (neth)acrylate, sec-butyl (neth)acrylate, tert-butyl
(meth)acrylate, 2-nethylbutyl (meth)acrylatge, 2-ethylbutyl

(meth)acryl ate,pB3-methyl butyl (meth)acrylRge, 1,3-dinethylbutyl

(meth)acrylate, pentyl (meth)acrylate, hex (nmet h) acryl at e,
2- et hyl hexy)"¥wet h) acryl ate, heptyl (met h) ate, octyl

(meth)acry and nonyl (neth)acryl ate; )acryl ate derivatives
such as 2-ethoxyethyl acrylate, 3-ethoxypropyt acrylate, 2-

et hoxybutyl acrylate, 3-ethoxybutyl acrylate], dinethylam noethyl
(meth)acryl ae, hydroxyethyl (rneth)acryl ate;, hydroxypropyl
(neth)acrylat8§NhydroxybutyI (pret h) acryl at#&, et hyl - a- (hydr oxynet hyl)
acrylate, and t hyl -a- (hy met hyl ) acrylate; aryl (neth)acryl ates
and ar al ”HgC a astiphen (mewh) acryl ate, benzyl

(met h)acryl at e; mono(neth)acryl ates
of pol yhydri gyal cghol s anq,polyhydric s such as diethyl ene
t.ycol , trietﬁylene gl ycol', pol yet hyl ene gl'ycol, glycerin, and

‘bi'sphenol A; and dial kyl mal eates such as di nethyl nal eate and

di ethyl maleate. One or nore of these nonomers can be addéd las
nmonomer conponents. [0022] The wei ght-average nol ecul ar wei ght of the

phenyl

styrene- _ - 18 - acrylic acid copolyner (b) used in the present
inventi oif is preferably 6,000 to 40,000, nore preferably 7,500 to
30, 000, ﬁurther preferably 7,500 to 14,000. If the weight-average

nmol ecul ar Wei'ght is | ess than 6,000, the particle size of dispersed
particlesypl, thg initial stage at which a water-based pignent
dispersion liqui'd is forned is easily decreased, but the coating of
the pigment with the copolymer tends to becone insyfficient and
precipitation %gﬁds to occur. Furthernore, it is & fficult to achieve

sufficient glo I f the weight-average nol ecylar wei ght of the
000,] the viscosity
Iﬁ ' pi gnent

¢ acid copolyner (b) is nore than 40
di sper si on \;-"- d containing such a copolyner is easity increased and
the discharge stability of the ink tends to decrease.| [0023]
The styrene-Hcrylic acid copolynmer (b) msed in the/pNesent i nvention
gﬁy be a rand5ﬁNcoponner, a bl ock copgl yner, orI@/@raft copol yner.

An exanpl e of tHe graft copetyner ys—azgraft copo|ynmer having a stem
or branchéenstitut ediby po @ a ¢ blpal ‘Bt yrene and a
noni oni ¢ nonojrer tjpat can bhe—€opol ywer zed witHf styqene and a branch

or stem constdtuted by a copol ymer of acrylic agcid, onethacrylic acid,
and a nononer containing 4tyrene. The - 19 -

of an inkj

(5)

(in the formula, Ry independently represents CH;, OCHs;, OC,Hs,
Cl, Br, NO,, or COOCH;; m 18 0 to 3; X and Y each
independently represent H, CH;, OCH;, or Cl; and Z represents

CH,;, OCH;, or Cl.)



styrene-acrylic acid copolyner (b) may be a m xture of the
above-descri bed copol ynmer and a random copol yner. [0024] In the
pi gnent di spersion of the present invention, the nass ratio (b)/(a)
of the styrene-acrylic acid copolyner_(b) to the
bi s-acet oacetal lylide pignent (a) is eferably 10/100 to 40 /100 and
particularly preferably 18/ 100 to 25/100. If the mass ratio (b)/(a)
is less than 10/100, the dispersion stability when a water-based
pi gnent dispersion liquid is produced is decreased. |In addition, when
an i nkj efxFn@id¥g dHk pi@bn@&d%@ié@ﬂ&& ey Walelghased BcgiRnk
di spersion l'iquid, the rubbing resistance tends to decrease. If the
mass rati4 (d» /deedas myrendian 540/iHA.udehe Mi.S eagjran tofrean dwnkiset,
recording ink is increased and the discharge stability tends to
decr ease. 1.n Riamtdraulyayl 1dwo Ueai Birdl 1T .guodikin@int enqidcat wse st or age
stability that is required for use of thermal jet type inkjet
recordi ng i nKs, patrtiisuilapor talt Pagsehtt Hellawi a56b)yepaesentelieby
above-descri bed range. [0025] The styrene-acrylic acid copol ynmer
(b) is wWenhitegetframudiat Ned Besiow denpournedi(e) ito treutsr alfi zelictrs
acrylic acid sites. The basic conpound (c) softens a resin in the
kneadi ngestediprad lddys @sda dswatiidg thr-ocess of a pigment with the
resin to snmoothly proceed. In addition, the basic - 20 - conpound
(c) inpridfeLlthe dispersibility of the pignent coated with the resin
AN a wat er-based nedium Either of inorganic basic conmpounds or
Qrgani c & npounds can be used as the basic conpound (c).
Exanpl es of the organi c basic conmpound include anines such as
nethylan?EQ? g$get ; ine, trimethylamne, eth ‘9&‘--C(d0&1h%lanine,
and triethy Q e; al cohol am nes UCSB@@( t @ anol am ne,
di et hanol am ne, and ¢ b elchignol amine: np 3‘éf the i norganic
basi ¢ conmpound i ncl uge hydroxi des of alkali netal$ such as potassium
and sodium carbonatgs of alkali nmetals such as pbtassi umand sodi um
carbonates of al kaline-earth nmetals such as cal ciUm and barium and
anmoni um hydr oxi de. $" In parti ar, when a t er - based pi gnent
di spersion liquid.is oduced fro pi gnent  di rsion of the
present inve ?%gcﬁﬁ@eiﬁgﬁﬁépﬁﬁre a Fﬁﬂ%é?‘ ggG?ﬁ%ﬂBSink is
produced fromthe water-based pig di spersion liquid, the alkal
nmet al hydr oxi des and al cohol am nes are suitably used in terns of
di spersibility, storage stability, decap properties of inkjet
printers, and water resistance of prints. The al kali netal hydroxide
such as %otassiun1hydroxide, sodi um hydroxi de, or |ithium hydroxide
anong the basic conpounds contributes to a decrease in the viscosity
- the wat er Thasedepiageeptrdisper siea bfquhd andmestpneheuabliybyused
-n terns of discharge stability of inkjet recording inks. In
parti culedectporassianpsiopgrioxichs eiryatiodl is prefferaddy 200 nmThe
al kali nmetal hydroxide is preferably used in the formof an aqueous
sol ut i odesSEhenshowre efredlekabilymésdl nhy droxiegs .addédths basedcda t he
acid value of the styrene-acrylic acid copolyner (b), and the alkal
met al  hydzéxilde MoF eprdpdr 2910y naddé&d 980 dtliests tiise neduBchiiierad endr abio
is 80 to 120% A neutralization ratio of 80%or nore is preferred in
ternms oflEFTEHgEaPerety i9f tiiek dispeksshgeiveEsetyt AELprERBnt Herein,
dispersi%% in a water-based nedi um when t he wat er-based pi gnent
di sper sitoft BVGEHRES £3FdGdEe 1B Fomtt Re PFRGREN 16 ShEPLNEH, Pirhe

di spersion stabili of, the r-based pignent, di spersion |iquid,
and stoF§6€U§P§§iF%%y?lﬁﬁﬁtﬁ&?h@@e?lgmﬁggtgﬁFFi F&nlpa?i8a§9%1?5@§or
| ess is preferred.i erns _of t.he prevention of gelation during
Iong-teP%F%F%ﬁﬁgbao e Wa 39}8§éggepfé%§ﬁf di spersion liquid or the
i nkj et Q%%nging ink and the water resistance of prints produced with




[Math. 1] - 22 - Neutralization ratio (% = ((Mass of basic conpound
(g) x 56 x 1000)/(Acid value of resin x Equival ent of basic conpound
X Amount of resin (g))) x 100 [0027] A kneading aid (e)
contained in the pigment dispersion of the present invention and used
in the nethod for producing the wat erthased pi gnent dispersion liquid
of the present invention contains a surfactant conposed of an
acetyl ene gl ycol conpound and/or a surfactant conposed of a m xture
cont ai ning an acetyl ene glycol compound and an et her compound. The
kneadi ng ai da( eryhascaBciyBivakeed BoBospRElf i(®)r 8868 in theThat is,
the kneading aid (e) contains a surfactant conposed of a conpound
repr eseretdit generali diordadt i) Ael1ea Jt0G28tvirehrmmncHindr Bad31!
RCC..-CGCCGRII\ 0-CH -CH1 )OO0 CH,-CHl -0 Htn, n

acrylic acid and/or methacrylic acid and preferably contains

all of a styrene monomer, acrylic acid, and methacrylic acid.
In the monomer composition of the styrene-acrylic acid
copolymer (b), the ratio of the amount of a styrene monomer

unit relative to the total amount of all monomer units is

i&f preferably 60% or more by mass, more preferably 60 to 90% by
mass, and further preferably 70 to 90% by mass. In
particular, the ratio of the total amount of a styrene
monomer unit, an acrylic acid monomer unit, and a
methacrylic acid monomer unit relative to the total amount
of all monomer units is preferably 95% or more by mass.

In the case where the styrene-acrylic acid copolymer
(b) used for a water-based pigment dispersion liquid for
inkjet recording according to the present invention has a

{M? styrene monomer unit in a large amount of 60% or more by

) mass relative to the total amount of all monomer units, the

copolymer favorably adsorbs onto the pigment surface which

is rich in hydrophobic components and thus good
dispersibility of the pigment can be maintained. 1In the
production method of the present invention, the copolymer
strongly adsorbs onto the surface of the bis-

acetoacetallylide pigment, in particular, Pigment Yellow 155.

Compared with the case where the copolymer is used for other



(1) (in the formula, R, R2, R3, and R4 each independently represent
a linear or branched al kyl group having 1 to 8 - 23 - carbon atons
inits main chain, and mand n each i ndependently represent an
integer of 0 to 20 and do not represe 0O at the sanme tine) and/or a
surfactant conposed of a m xture conta ning a conpound represented by
general formula (2) below [0029] [Chem 11] RR2 114 WC CEC-CGR

(r) 11 (2) (in the formula, RL, R2, R3, and R4 each independently
represent a linear or branched al kyl group haying 1 to 8 carbon atons
inits mAighestal, Nl & RPN iNVIcene iakkyle @t heecwpesacablylis
group has 12 to 14 carbon atons and/or an ether conpound represented
by genemalirfrerimedd (@hehetnw (QO36] of Chré sddlene monomer unit is

60% or more by mass, excellent recording characteristics for
plain paper and high recording density of formed images can
be achieved using an inkjet recording ink obtained from the
water-based pigment dispersion liquid. In addition, high

water resistance of printed letters and formed images is

®

provided. When the ratio of the styrene monomer unit is 60
to 90% by mass, good affinity of the styrene-acrylic acid
copolymer (b) for a water-based medium can be maintained and
the dispersibility and dispersion stability of a pigment in
the water-based pigment dispersion liquid can be improved.
As a result, when the copolymer is used for an inkjet
recording ink, good discharge stability and printing
stability can be achieved.

[0020]

{W, The acid value of the styrene-acrylic acid copolymer

| (b) used in the water-based pigment dispersion liquid of the
present invention is 145 to 175 mgKOH/g. When the acid
value is more than 145 mgKOH/g, sufficient hydrophilicity is
achieved. Therefore, when an inkjet recording ink is
produced, the reaggregation of a pigment in the composition
is not easily caused and stable dispersibility can be
achieved. When the acid value is less than 175 mgKOH/g, the

copolymer has an appropriate hydrophilicity. Therefore, the



R5 0-(-CH2CH20)1 H - 24 - (g represents an integer of 1 to 30 and
R5 represents a linear or branched al kyl group having 7 to 11 carbon
atons). The kneading aid (e) has an HLB value of 8 to 12. The
kneading aid (e) is preferably the surfactant conposed of the m xture
cont ai ni ng the conpound represented‘b@sthe general formula (2) bel ow
[0031] [Chem 13] RR2 ,140 ( 2) (inthe fornmula, Rl, R2, R3, and
R4 each i ndependently represent a linear or branched al kyl group
having 1 to 8 carbon atons in its main chain) and the pol yoxyethyl ene

al kyl ethRyorpass Aty tHOW MrhtlZ a4 CaHien atons ardhak,

hydrophobic, is favorably maintained without being impaired.

In addition, when an ink is produced and an image is formed

on a recording medium, high water resistance of ink-printed

matter is also maintained.

The styrene-acrylic acid copolymer (b) used in the
present invention has a styrene monomer unit and an acrylic
éwﬁ acid monomer unit or a methacrylic acid monomer unit. A

publicly known compound can be used as the styrene monomer
unit that constitutes the styrene-acrylic acid copolymer (b).
Examples of the compound include alkylstyrenes such as
styrene, a-methylstyrene, B-methylstyrene, 2,4-
dimethylstyrene, a-ethylstyrene, a-butylstyrene, and a-
hexylstyrene; halogenated styrenes such as 4-chlorostyrene,
3-chlorostyrene, and 3-bromostyrene; and 3-nitrostyrene, 4-
methoxystyrene, and vinyltoluene.

(T Among these styrene monomers, an alkylstyrene monomer
is preferably used and a styrene monomer is most preferably
used.

[0021]

The styrene-acrylic acid copolymer (b) may contain
other monomers that can be polymerized with the styrene
monomer, acrylic acid, and methacrylic acid. The total
amount of the monomers other than the styrene monomer,

acrylic acid, and the methacrylic acid is preferably less



t he ether conpound represented by the general fornmula (3) bel ow

[0032] [Chem 14] - 25 - (3) (g represents an integer of 1 to 30
and R5 represents a linear or branched al kyl group having 7 to 11

carbon atons). In the acetyl ene J__g7lycol conmpounds represented by
the general fornmula (1) [0033] [Chem~15] RIR2 3114 H(0-CH2-CIL )00

( CH2- CH2- 0

than 5% by mass. Examples of the monomer include
(meth)acrylates such as methyl (meth)acrylate, ethyl
(meth)acrylate, n-propyl (meth)acrylate, isopropyl
(meth)acrylate, n-butyl (meth)acrylate, sec-butyl
(meth)acrylate, tert-butyl (meth)acrylate, 2-methylbutyl
(meth)acrylate, 2-ethylbutyl (meth)acrylate, 3-methylbutyl
(meth)acrylate, 1,3-dimethylbutyl (meth)acrylate, pentyl

i;f (meth)acrylate, hexyl (meth)acrylate, 2-ethylhexyl
(meth)acrylate, heptyl (meth)acrylate, octyl (meth)acrylate,
and nonyl (meth)acrylate; (meth)acrylate derivatives such as
2-ethoxyethyl acrylate, 3-ethoxypropyl acrylate, 2-
ethoxybutyl acrylate, 3-ethoxybutyl acrylate,
dimethylaminoethyl (meth)acrylate, hydroxyethyl
(meth)acrylate, hydroxypropyl (meth)acrylate, hydroxybutyl
(meth)acrylate, ethyl-oa- (hydroxymethyl) acrylate, and
methyl-a- (hydroxymethyl) acrylate; aryl (meth)acrylates and

{”\ aralkyl (meth)acrylates such as phenyl (meth)acrylate,
benzyl (meth)acrylate, and phenylethyl (meth)acrylate;
mono (meth)acrylates of polyhydric alcohols and polyhydric
phenols such as diethylene glycol, triethylene glycol,
polyethylene glycol, glycerin, and bisphenol A; and dialkyl
maleates such as dimethyl maleate and diethyl maleate. One
or more of these monomers can be added as monomer components.
[0022]

The weight-average molecular weight of the styrene-



(in the formula, RlL, R2, R3, and R4 each independently represent a

I inear or branched al kyl group having 1 to 8 carbon atons in its main
chain, and mand n each represent an integer of 0 to 20 and do not
represent 0 at the sanme tinme) and represented by the general fornula
(2) [0034] [Chem 16] - 26 - RR2 3I¥-TCECCR O (2) (in the
formula, RlL, R2, R3, and R4 each independently represent a |inear or
branched al kyl group having 1 to 8 carbon atons in its main chain),

t he nunber of carbon atonms in the nmain chain of an al kyl group

represeniad, % RlbiR&odBymiid @ s aferal brk deiitb idREAmIe is
preferably 1 to 4. Particularly preferably, RL and R2 each represent

a net hylp@faunEand Bdand R cagy i idererderdiayigpresant teneo, 000,
sel ected fromthe group consisting of a nmethyl group, an ethyl group,

a propylargt Qi tiedwnd fegraly; BEband sahuwiod. gréupheMast ght -
preferably, RL and R2 each represent a nethyl group and R3 and R4

each repressrge amliesoliutry Iwegrgdup.id nemsandham &f, aove géree palrtfiairul a
(1), the total of m+ n is preferably 10 or less, nore preferably 6

or | ess,simal dlurdimmeysest greatiiiyc lesort édw iH035]1 stagd mtpahtiictulaar ,
when mand n each represent 0, the acetyl ene glycol surfactant

r epr esemadeinpadas gapedit fdorparsion liiguide isc dopmade igl yesiily
conmpound represented by the general fornmula (2). Herein, the conpound
i s used dgcreased, but the coating of the pigment with the copolymer

{iﬁ tends to become insufficient and precipitation tends to
occur. Furthermore, it is difficult to achieve sufficient
gloss.

If the weight-average molecular weight of the styrene-
acrylic acid copolymer (b) is more than 40,000, the
viscosity of an inkjet recording ink prepared from a water-
based pigment dispersion liquid containing such a copolymer
is easily increased and the discharge stability of the ink
tends to decrease.

éiy [0023]

- The styrene-acrylic acid copolymer (b) used in the
present invention may be a random copolymer, a block
copolymer, or a graft copolymer. An example of the graft
copolymer is a graft copolymer having a stem or branch
constituted by polystyrene or a copolymer of styrene and a
nonionic monomer that can be copolymerized with styrene and

a branch or stem constituted by a copolymer of acrylic acid,

methacrylic acid, and a monomer containing styrene. The



- 27 - surfactant in the formof a mxture containing the

pol yoxyet hyl ene al kyl ether whose al kyl group has 12 to 14 carbon
atons or the ether conpound represented by the general fornula (3)

bel ow [0036] [Chem 17] R5 O ECH2C1-120H (3) (q represents an
integer of 1 to 30 and RE represents 2 17 near or branched al kyl group
having 7 to 11 carbon atons). Even in the formof such a m xture, the
acetyl ene gl ycol conpound represented by the general fornmula (2) and
t hese et her conmpounds form i nternol ecul ar association and function as

a surf aglgtensubgtanticallon shaviped var ret(py! aRe oxi denghaire Wi ghchas

an affinity for water, like the acetylene glycol surfactant. In
parti cubdovei-delseradeanicageaymelro ange asS tehdammcdpdiemas .a surfact ant
to reduce the viscosity and surface tension of ink. In

parti cul[@o24when the acetyl ene glycol conpound represented by the
general formula (2) is used, a surfactant conmposed of a m xture
contai ning the pbeypxyeehyl énspakrkybnedthethahpsesahkyingentpohasti
to 14 carbon atons and/or the ether compound represented by the

gener al megnueg103)(b) g (a) 28 ther starabley agsyd ias achd kopadyngrai(d)
(e). The acetyl ene gl ycol conpound represented by the general

f or mul a tE2)thies bigriceticacief agrletladgbpy Jnead i(a)t Ae P@ﬁﬁﬁéﬁbgy
surfactant conposed of a mixture with the pol yoxyethyl ene al kyl ether
whose alleyIL0§r ¢@p 4Rad 192 pedl pagiilssd aatymprefegaply 18/100 to

{w; 25/100. If the mass ratio (b)/(a) is less than 10/100, the
dispersion stability when a water-based pigment dispersion
liquid is produced is decreased. In addition, when an
inkjet recording ink is produced using the water-based
pigment dispersion liquid, the rubbing resistance tends to
decrease. If the mass ratio (b)/(a) is more than 40/100,
the viscosity of an inkjet recording ink is increased and
the discharge stability tends to decrease. In particular,
to maintain good high-temperature storage stability that is

{jg required for use of thermal jet type inkjet recording inks,

o it is important to set the ratio (b)/(a) in the above-
described range.

[0025]

The styrene-acrylic acid copolymer (b) is used together
with a basic compound (c) to neutralize its acrylic acid
sites. The basic compound (c) softens a resin in the
kneading step and causes a coating process of a pigment with

the resin to smoothly proceed. In addition, the basic



The pol yoxyet hyl ene al kyl et her whose al kyl group has 12 to 14 carbon
atons is an ether of pol yoxyethyl ene and an al kyl al cohol having 12
to 14 carbon atons, preferably an ether of polyoxyethylene and a
secondary al cohol whose al kyl group has 12 to 14 carbon atons, and
nore preferably a conpound represent by general fornula (7) bel ow
[0038] [Chem 18] cH,-(cH2)x(0-12):--cH3 o(cH2cHio ( 7 ) (in the
formula, x + y is a positive integer of 9 to 11 and p represents an
integer of 2 to 30). Herein, p preferably represents an integer of 2

to 20. compolhRl GRITPQuRE RRRS %%mdq@,pl&‘zkstl%%lqe:@%%l ther pubgetd) bel ow
[ 0039] [Chen1 19] O EOH2CH201 H
coated with the resin in a water based medium. Either of
inorganic basic compounds or organic basic compounds can be
used as the basic compound (c). Examples of the organic
basic compound include amines such as methylamine,
dimethylamine, trimethylamine, ethylamine, diethylamine, and
triethylamine; and alcohol amines such as triethanolamine,
gi} 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.
In particular, when a water-based pigment dispersion
liquid is produced from the pigment dispersion of the
present invention and furthermore when an inkjet recording
ink is produced from the water-based pigment dispersion
{ﬂj liquid, the alkali metal hydroxides and alcohol amines are
. suitably used in terms of dispersibility, storage stability,
decap properties of inkjet printers, and water resistance of
prints. The alkali metal hydroxide such as potassium
hydroxide, sodium hydroxide, or lithium hydroxide among the
basic compounds contributes to a decrease in the viscosity
of the water-based pigment dispersion liquid and is
preferably used in terms of discharge stability of inkjet

recording inks. In particular, potassium hydroxide is



(q represents an integer of 1 to 30 and R5 represents a |inear or
branched al kyl group having 7 to 11 carbon atons) is nore preferably
pol yoxyet hyl ene nonyl phenyl ether and q preferably represents an
integer of 1 to 20. When t he acetylene gl ycol conmpound
represented by the general fornmula | bel ow [0040] [Chem 20] R R2
3l R-CGCCE-CGCR4A 11 CO0 H13 (2) (in the formula, R1, R2, R3, and
R4 each i ndependently represent a linear or branched al kyl group
having 1 to 8 carbon atons in its main chain) is used together with
t he abovwg-desaidded et her conpound, the mxing ratio of ether
conpound/ acetyl ene gl ycol conpound (e) is preferably 80/100 or |ess
by mass. In the plesentmeB¥enhiy@RoxWHeNisUpheBedhXi il €sk8 Ufeghet he

total amount of the ether conpound and the conpound represented by

t he geneicaim fodr mu aqubousS solul@on. The amount of alkali metal
hydroxide added is based on the acid value of the styrene-
acrylic acid copolymer (b), and the alkali metal hydroxide
is preferably added so that the neutralization ratio is 80
to 120%. A neutralization ratio of 80% or more is preferred

é%? in terms of an improvement in the dispersing rate of the
pigment dispersion in a water-based medium when the water-
based pigment dispersion liquid is produced from the pigment
dispersion, the dispersion stability of the water-based
pigment dispersion liquid, and storage stability.
Furthermore, a neutralization ratio of 120% or less is
preferred in terms of the prevention of gelation during
long-term storage of the water-based pigment dispersion

liquid or the inkjet recording ink and the water resistance

of prints produced with the ink.

™

In the present invention, the neutralization ratio is a
percentage of the amount of alkali metal hydroxide added
relative to the amount of alkali metal hydroxide required to
neutralize all carboxy groups in the styrene-acrylic acid
copolymer (b). The neutralization ratio is calculated from
formula below.

[0026]

[Math. 1]



defined as the anobunt of kneading aid (e). [0041] I n al nost al
particle dispersion systens, particles have a property of
aggregation. However, the kneading aid (e) used in the present
invention suitably inproves the mettablllty of the particle surface
of the bisacetoacetallylide pignment” (%6 Tn the kneading step in a
solid formand facilitates the adsorption of a resin onto the
particle surface. The resin that has coated the particle surface of
t he pigment prevents the aggregation between pignent particles and
thus finepRardiiclas of dde Pi@rent cardhe o dhidiizedrpad@i Seer xedesin
wat er . More inportantly, the kneadlng aid (e) adSorbs onto the
pi gment xsurdfoage @i whilel Ure deSinn xdeesiinat eadserbbathics ceéapound
significantly reduce the aggregati on caused when nol ecul ar chai ns of
t he resixn parcudge gfordesdms (ef) )di &f eoent pi gment particle surfaces onto
whi ch the resin does not adsorb. To properly produce the effects
of the kiveedilng aid (e), the kneading aid (e) needs to have an HLB
value in a specific range. In the present invention, the surfactant
used in the Rnéadedgngi dibadea hpdtepheli ¢npohei pngmadtadhydenphohi c
portion in its nolecule. The HLB (hydrophilelipophile bal ance)
r epr esertfs tdeh Finasee th dinmeart i@rh preeid drpéie ovetaedt £omydr ophobi c
portion of a nmolecule, - 31 - which is utilized in the field of
sur f act AHCSIUCTRY M fedof Palsesl SR averd 26.Sperd iomhilghev dHEE Fakeue
égeans hi gher hydrophilicity. In the present ‘invention, an HLB val ue
ef i ned FRFESEHT ATy R QGBI PR Sé“tf@é’d:an[thoF“ﬂoﬁeg &udty on]
[0042] [Math.. 2] HLB =20 x (total formula weight of drophlllc
por t i on/Af AR CGHt C R and/orgy 5 %ﬁﬁ@nﬁ fResesdsetof a

S o g A 0 20 R A DL e D S P e

1, 4- d||s h t n d| Lan eth |de portion
serves asqﬁxﬁ&ﬁgopﬁhglgg%oﬁﬁlgngaﬁd L B ™ Va ue |§956 X120/ 100 = 4.

In the g%factant (Surfynol 465 manufactured by N ssin
Chem cal ndhstry ., Ltd.) that is an ethylene oxide (65 mass%

adduct, the %hgtvéguethé 20eXa6n61904= é? con alPé aHBry¥alygnef a

nlxture is a wei ghtéd average of "HLB va ues o conponents.
composed of a compound represented by general formula (1)

below
[0028]
{m [Chem. 10]
Rl Rl
3 |
R—(I;‘—CEC——(I,‘—R4
HfO—CHngHg 0 O{CHE—CH?_—O}H
m n
(1)

(in the formula, R1, R2, R3, and R4 each independently

represent a linear or branched alkyl group having 1 to 8



The mai n mechani smfor achieving the dispersion stability of the
pignent with the kneading aid (e) is repul sion caused by steric
hi ndrance of polynmer chains of a resin |ayer that has adsorbed onto
the pignment surface. In addition, electrostatic repul sion caused by
an electric - 32 - charge of carboxy Zhions of the resin that has
adsorbed is exenplified. To make such a stabilizing nmechani sm
properly work, the HLB val ue of the surfactant used in the kneadi ng
aid (e) needs to be 8 to 12 and is preferably 8 or nore and | ess than
11 11 theddB MRkt iirS ilt@ssatifarnd.int hekydr apli b ety 1S
insufficient. Therefore, even if the kneading aid (e) favorably
adsor bs i@ie® dritR npilgheRrewdcan tibe «diespeirsiobicd by ehd e pogment
in water is not significantly inproved. If the HLB value is nore than
12, the deydfeapitid iccialty the geat thuie)t Bedadsorbisng fprepert v oapbeetihe
pi gnent surface tends to degrade. [0044] Regar di ng t he anount
of kneadifng aiickte)le addedirtihe rRsSmpating (elpreakentkd by keaadang ai d
(e) to the bisacetoacetallylide pignment (a) is 0.5/100 to 7/100 and
pr ef er alflopm® 15/ 1@0 tel@w100. If the amount is less than the | ower
limt of this range, the addition effects of the kneading aid (e)
tend to ¥®293t produced. If the anobunt is nore than the upper linit
of this range, the concentration of the kneading aid (e) is
i ncr easd@hetherldflore, conpetitive adsorption of the resin and the
kneading aid (e) onto the bis-acetoacetallylide pignment (a) is
é{:.aused, andR he adsdtption of the resin tends to be hindered. The
kneadian@LQ}L8}:&§_L_§gnpound conposed of the surfactant specified
in the presgnt “inventi oh or a mxture containing - 33 - the
surfactant specified)in the present invention. In the case where the
kneading aid_(e) is the mxture, the kneading aid (e) nay contain a
smal | amount* of organic solvent and the like, in addition to the
surfactant specified in the present invention. In this case, the
above-descri bed conmpound that is specified as an active conponent
contained in the kneading aid (e) in the present invention is
cont ai ned as{ 4’ main conponent in an amount of 70% or nore by nmass and
preferably 80% or nore by mass. However, even in the case where the
amount IS @3 tfhamhui@% B Mess, rihe el et 204 tikgcpeesert 1k nvention
can be produced as long as the surfactants specified in the present
i nvent i @R ANtaIINe@aM drh@ leradidng 1dkd 8bu$o hakRdhgt he trrss
ratio of all the surfactants to the bis-acetoacetallylide pignment (a)
is 0.5/ H3Gdom &t i0Q04% main Jbedrpl emdof the surfactant that can
be used as the kneading aid (e) in the present invention include

ur f ynola 440 yicetyletihgienex iadéy(4 @ thess Uhoadd adkydf grohpdihasohat yb- 144-
di-met hyl but ynedi ol , HLB = 8, manufactured by Nissin Chemical |ndustry
Co., LtdarbcBurfopmesl a@B20tr (m xture containi ng 40% by nmass of
1, 4-diisobutyl-1, 4-di net hyl butynedi ol and 43% by mass of ether
conpoun@rofe tdego rdapp ualcc alepir asleose dalbly lgegresad Hasmui2at d 314 bedpbon
atons and pol yoxyet hyl ene, HLB = 10, manufactured by N ssin Chem cal
| ndust ryl0@30) Ltd.), and - 34 - Surfynol 111 (nmixture containing 40%
by mass of 1,4- diisobutyl-1, 4-di nethyl butynedi ol and 43% by nass of
polyoxyéﬁﬁVanézﬁonylphenyl ether, HLB = 10, manufactured by N ssin
Cheni cal kpadustry Co., Ltd.). These commercially avail abl e
surfactant_products mainly contain the above-described conpound or
m Xture @4 ) jﬂgmﬂﬁjéﬁgithus can be directly used as the
kneadi ng The' total affount of conpounds serving as the
above- desxyibed surfactants in the surfactant product is preferably
70% or nore by mass and nore preferably 80% or nore by nmass. [0046]

(3)




A publicly known hunmectant can be used as a hunectant (d) contai ned
in the pignment dispersion of the present invention. Exanples of the
hunmect ant (d) include polyols such as glycerin, ethylene glycol,

di et hyl ene glycol, triethylene glycol, tetraethylene glycol,

pol yet hyl ene gl ycol, propyl ene glydb@4;ﬂﬂypropylene glycol, 1, 3-
propanedi ol , 1, 4-butanediol, 1,5-pentanediol, 1,6-hexanediol,

1,2, 6-hexanetriol, trinethyl ol propane, and pentaerythritol; |actans
such as 2-pyrrolidone, N nethyl-2-pyrrolidone, and s-caprol actam and
1, 3- di meihyldgiedazeld dinngntARRg deheme dizet hylere ghycekehss a
preferred. Since such a humectant (d) has a high boiling point, the
humect anti @) deedrielcned allikhilzgricupt hekneadi rg shepaandnkaeadisng
conditions are - 35 - stably nmintai ned. Furthernore, since the
hunect armthe( thhdasiiint Eidsi (@l hyaspamt HB theueomFosi ticon2of an i nkj et
recording ink, the hunectant (d) does not need to be distilled off
when a wat er Thaskdeptdngntidi $per ssoprefquadlor tha sukfettarcor di ng
ink is produced. Thus, an inkjet recording ink can be easily

pr oducedomposedTiod wtee mibdses giogirerinidigs pées icompougdi depfretkated
present invention can be produced by dispersing the above-descri bed
pi gnent ki $her siesveriad Wetravuler (@)wéedowbased medi um mai nly conposed
of water. Exanples of the water-based nediuminclude water and a

m xt ure [@83di ni ng water and a hunectant. The nixture can be prepared
n consi deration _of the vaporization-preventing effect of the
‘humect anth6H -t Aé Iwat er - based pi gnment dispersion liquid, viscosity,
and the |ike., The congcentration of the pignment in the water-based

pi gment dispersion Ifquid is preferably 1 to 30% by mass and nore
preferabby 0 {0 20% by,4mass in order to achieve high printing
density and jmaintai njthe dischargeability of an inkjet recording ink
to be produced. OThe inkjet recording ink of the present

i nvention céﬂEbe praoduced by suitably adding, in addition to the
wat er - based dium ‘publicly known additives such as a hunectant, a
penetrant, an antiseptic, a fungicide, a surfactant, an antifoam ng
agent, an antioxidant, and an ultraviol et absorber to the water-based
pi gnent dispﬁégion liquid and by - 36 - adjusting the pignent
concentratio nd viscosity. [0047] A nmet hod for producing the
pi gnent di spersion and a nethod for producing the water-based pignent
di sper si@m ldnauirdracaer,ding &2t ke puesent eRventineepenkkenfay be
described in detail. The pi gnent di spersion can be produced by
the fol hewmgamr! Rodider examaaichddmeliied bebupr eavanag 1t ke gi gnent
di spersion of the present invention includes a kneadi ng step of

neadi ngaaboirx tatioensc det ditd meia hihs-iagetod@cet al | yl i de pignment (a), a
tyrene-acrylic acid copolyner (b), a basic conpound (c), a hunectant
(d), andhe podydxyetiivd efe) atldcydr epdiee svhpisgmedkydogposipt hais tlRatoi s
in asolid format roomtenperature; and a di spersion step of

di sper sildg celvdoqpi grremts emdyesi tion in a water-based nedium The
kneading aid (e) contains a surfactant conposed of a conpound

r epr esethed Siyiege s@MBOUNGY melcx SSENRtss| bW genechémioZIlRI R2) 3] |

below

[0032]

[Chem. 14]



HOCH2 CH2 )00 (CHi-CH2-0 H - 37 - (in the formula, Rl, R2, R3, and
R4 each i ndependently represent a linear or branched al kyl group
haying 1 to 8 carbon atons in its main chain, and mand n each
represent an integer of 0 to 20 and do not represent 0 at the sane
time) and/or a surfactant conposed of%% i xture cont ai ning a conpound
represented by general formula (2) below [0049] [Chem 22] RIR2 3114
0 (2) (inthe fornmula, Rl1, R2, R3, and R4 each i ndependently
represent a linear or branched al kyl group haying 1 to 8 carbon atons
inits main chain) and a pol yoxyet hyl ene al kyl ether whose al kyl
group hasR12 to 14 carbon atoms or an ether conpound represented by

eneral f | a bel o 0050 Chem 23 - 38 -
g O({’%HQCHZ(X%—[H I ]

(3)

(g represents an integer of 1 to 30 and R5 represents a
linear or branched alkyl group having 7 to 11 carbon atoms) .
{iﬁ In the acetylene glycol compounds represented by the

general formula (1)

[0033]
[Chem. 15]
R! R*
Rs——(IL‘—CEC—(I)——Rd
Hfo—CHz—CH»,_ lé) (l)chq_——CH2 —0}1 H

(1)

(in the formula, R1, R2, R3, and R4 each independently
represent a linear or branched alkyl group having 1 to 8
carbon atoms in its main chain, and m and n each represent
an integer of 0 to 20 and do not represent 0 at the same
time)

and represented by the general formula (2)
[0034]

[Chem. 16]



R5 (3) (q represents an integer of 1 to 30 and R5 represents a

| i near or branched al kyl group having 7 to 11 carbon atons). The
kneading aid (e) has an HLB value of 8 to 12. The nmass ratio (e)/(a)
of the kneading aid (e) to the bisacetoacetallylide pignment (a) is
0.5/100 to 7/100. The acid val ue of't%&e%tyrene-acrylic acid
copolynmer (b) used in the kneading step is 145 to 175. [0051]

In the kneading step of the nethod for producing a pignment

di spersion, when the m xture containing a bisacetoacetal |l ylide

pi gnent (a),zla styrepe-acrylic acid copolyner (b), a basic conpound
(c), a huneéﬁant (d)} and a kneading aid (e) is kneaded, the kneading
aid (e) Rﬁﬂﬁl%ﬁﬁSCasCa{dhspersion aid of the bis-acetoacetallylide

pi gnent (a)éﬂuring kheadi ng and properly causes the coating of the
surface of tie bi s-atet oacetal | ylide pignment (a) with the
styrene-acryfic acidgcopol ynmer (b) and the dispersion of the pignment
(a). It is inportant to efficiently performuniformm xing of
the pignment and resin and disintegration of the pigment - 39 - by
perform ng kneadi ng using the kneading aid (e) as a dispersion aid in
a state in¢which the solid content is high and thus a high shearing
force is exerted. By continuously kneading a |unp of pignent
particles in such a state in the presence of the resin, a sufficient
shear i nd iforée iforawdey e®lon Rehe R x Blce Rér 6mch Kndspendgnd livhe
Apigment in an aggregated state is efficiently disintegrated. The
‘styr ene FEARASEEad d 18653 WrePreprhenaf lifyd SkoMPeheydedt d wat 8r, the
basi ¢ conpound Q%?, and the hunectant (d) _ is expanded on the surface
of the (g AHEE HAs lﬁe‘;eﬁ‘adinsicﬁﬁaéé‘r)at &4 RUEREN & Tp SPEPOPe & E O us,

th ticle interf of t bi t tallylide pi t b
ei 11 01 ertl F HEOAFOR WHEH A 6 S0 Pamd nBryEe 2EP 6 CEBRGry Tt o) RO

[ 0052] R di.ng the a nt .of humectant (d) used_in_the
aooal nd st R 30l BT 1Ot TR Hor b3 8 A 1o ko 4.

4P S0 A0 DA SN o B e o ()

t he hunectan t oac Iyl

pref ef Al 16/:100 0 35/ 300.c oy URACIAIBALLO el Sokess than

16/ 100, the pignent particles tend to not gather “sufficiently during
kneadi ngard e oidd et Rfp keeadifid ReoLMed thy 1t be- g, hma'?lf

powder easily decreases. If the mass ratio (d)/(a) is nore than

35/ 100, ddmgy1Mguois eagropilecormRy,ad iHithd shai® Ohnd Shatigobhese to
such a liquid state during kneadi ng, and the
group. Most preferably, R1 and R2 each represent a methyl
7 group and R3 and R4 each represent an isobutyl group. In m
and n of the general formula (1), the total of m + n is
preferably 10 or less, more preferably 6 or less, and
further preferably 4 or less.
[0035]
In particular, when m and n each represent 0, the
acetylene glycol surfactant represented by the general

formula (1) is the acetylene glycol compound represented by

the general formula (2). Herein, the compound is used as a



- 40 - styrene-acrylic acid copolyner (b) tends to shift to aliquid
phase. Therefore, the pignent surface is sonetines not sufficiently
coated with the copolyner. Furthernore, the mass ratio (d)/(a) is
nore than 35/ 100, the pignment particles easily shift to the liquid
phase and it becones harder to apply'%bfTicient stress to the
pigment. As a result, the kneading operation in a solid form which
is intended in the present invention, sonetinmes cannot be efficiently
performed. The optinmumrange of the ratio (d)/(a) is slightly changed
i N accordaee tanth iknead g hemrenaiidkeurkn denrakalingatsal | er anount
of hunmectant (d) is required at higher tenperature. wever, the
ratio (ghdl@kyetiiilRrche1agavetteschinded kange cadupene@phoyed i1a a
nor mal kneadi ng tenperature range w thout causing any problem [0053]
When t heasthpreng-oaty Wri @ hacied heap alopperundd reips-esehftied 2Rt khepr esent
on the surface of the bisacetoacetallylide pignent (a) so as to coat
t he pi gmemerad Sofrimudiaent3)ploediopi t at i on- suppressing effect is
achieved after an inkjet recording ink is produced and sufficient
gl oss ofl0o0Pedes is achieved after the ink is printed. However, if the
anount of styrene-acrylic acid copolyner (b) is excessively high and
t hus t hdGwepw.eddlacrylic acid copol ymer (b) diffuses into a
wat er - basgd nmedium the - 41 - viscosity of ink easily increases and
t he di schargeability of the ink tends to decrease. The mass
Aatio (b (s "—6@ﬁ¢§ﬁ%§%ﬁ?{acry|ic acid copolyner (b) to the
‘bi s- acet allytide pighent (a) is preferably 10/100 to 40/100. By
setting anount of styrene-acrylic acid copolyner (b) added in
this range, the disintegration of the pignent efficiently proceeds.
Furt hernore, when the water-based p{ggent di spersion liquid is
produced, an increase in the viscosity of the dispersion liquid and a
decr ease | ischargeahility of _an inkjet recording ink that are
caused b gFﬁggﬁg%ﬁ%ﬁ%%53%§€€E%i6§ 6i&ﬁb%@lPﬁgtiﬁageﬁggsgaggrﬁed onto
the pig i r ng@ r .event ed. [0 n
an alkaﬁﬁg%g?gf&hy rg§} g§%§k§§e asikﬁgggg'ig ?gnééuggé%gf,afﬁﬁg?'
al kali n&td ; FQXI | S, | Ly i.n f.ar n us
sol uti on. Fbﬁgyﬁ?ﬁ%ﬁgﬁghgﬁh%%%%'ﬁh?géggg%ﬁre?%rggﬁgyg%ﬁgnﬁﬁggquhe
rati o ofcdnfpR B Wek Qs MRIRT hehdld VerkdalineAmRUat (9f BhEMeRkskS
preferably 15% or l'ess by mass and nore preferably 8% or | ess by
nmass. | rdie Woﬁi%ﬁﬂlhdsn\f‘iﬂ"ﬁd At it 1800 by sefcibite onabed- Based ion
di spersion liquid is preferably less than 4.0 nPa.s and nore
pref er ablsy d esscfidtart Ssudantata IO MdEIperat usthy Ven ébede chain,
viscosity of the water-based pignent dispersion liquidis in such a
-ow Vi sodsidly heange, adif imikjyetf oreeartdimg liikle thed2cethdeineggadycol
ufficient discharge speed is easily produced fromthe water-based
pi gnent sdirdpertsingn | fTgupdrtf0058}), it is advantageous to use such a

mixture as a surfactant to reduce the viscosity and surface
tension of ink.

In particular, when the acetylene glycol compound
represented by the general formula (2) is used, a surfactant
composed of a mixture containing the polyoxyethylene alkyl
ether whose alkyl group has 12 to 14 carbon atoms and/or the

ether compound represented by the general formula (3) is



The net hod for producing a water-based pignment dispersion |iquid of

t he present invention includes a kneading step of kneading a high
solid content m xture containing a bis-acetoacetallylide pignment (a),
a styrene-acrylic acid copolyner (b),_ a basic conmpound (c), a
hunectant (d), and a kneading aid (é)%eahd t he pi gnent di spersion
produced by the nethod including the kneading step is dispersed in a
wat er - based nedi umto produce a water-based pi gnent dispersion

| i quid. In the kneadi ng step of preparing the pignent

di sper siﬁréfetr%ﬁpldgcp%@ &He i@egrﬁfr@r ahly d@hygh so that the mxture
kneadedis not in the formof liquid. In the formof liquid, at |east

part of or theeceatktelshir gNOcatr ¥bnpoatdregpek¥need(By ensily
diffuses into the liquid, and the copolymer 1s not sufficiently
present gahddiel @gmeilia s@)f dce pand idig a6Qat ipie feeRds vt skd AGE the
sufficiently achieved. If the m xture being subjected to kneading is
in a liddmh foff | sure auvdntr ecogatsadiotg at e xpiugreenti thindhishe resin i s
not kneaded under a high shearing force and the disintegration of the
pi gment dyegmree tmsiefe ciléntl. eCdrseqiemsd ylkytle gefdfuecthsisofl2t e 14
present invention, such as a decrease in the size of particles of the
pi gnent cavdhy éreamtsi-on of - 43 - precipitation, tend to be not
produced as in the case where a water-based pignent dispersion liquid
is produd®®@y only dispersing a pigment in |liquid, which has been
conventional |y perforned. To efficientl perforn1kneading, t he
{solid contenfhgf PRLYSKERERYRRBSI R4 At BERSK Uﬁpﬁﬁgakﬁﬁédﬂﬁ@ups as
preferably 70 to 90%)2! mass and nore preferably 70 to 80% by nass.
I f the i ddint 5 5P LS Pah -9 & Td RUYos Sy 1aR§perst 67 of
the m xture .in._a water-based i um snoot hl roceed after the
conpl et ioHYof W@Efﬂln&avm Higgﬂiogl sfa:fﬁ?d’%tag:ﬁ’ﬂsl't VIATETAMYe#Ed as
shown in aml.es and Conparative ampl es. Jf the soli.d content.i
Tore N B0y Brase T TS M ands (B Be dqueried FEPana YL
dilutio QHH | rsi.on -after eadi Eur I t ria
t ransf e% in tﬁ{éas{ﬁezzc‘fg)d 1?r4atcgarrlbg1r}l ?%Os dwaglrﬁjqﬁ]rrépé)%segg?%bgﬁ} glasi |y
becones j.fr j lem-iyn suf ficient
gl oss ang Iiongr{dtpeﬂrg rggseﬁolet?egﬂlg% ?%é‘%?ﬁqt ?Ogngaﬁo{we)agite{i%%achi eved. If
the solighegntent is less than 70% by mass, it is difficult to exert
a strong shearing force during kneading. As a result, the
di si nt egraatdnpon 16f)] t he pignment and the coating of the pignment surface
with the styrene-acrylic acid copolyner (b) do not sufficiently
proceed, ¢ apacrease i he—si of particles of the pignent and
e mg“l nquffi(ci e‘ﬂg oe

di spersi on beco t to cause precipitation. This al so
tends to pose a problem ip t v 44 - sufficient gloss and
é@ng-tern1dispersionk% a%ﬂ?éﬁ%B%?% not easily achieved. The
solid content nentioned in the present invention is the ratio of the
total mass of the pignent (a) and the styrene-acr@}%c aci d copol yner
(b) relative to the total mass of all conponents. [0056] Bef or e
starting kneading, a styrene-acrylic acid copolyner (b), a basic
conmpound ik )then faxredEantx (dY, lEhd ®aeaidddiend rdiewerePicdn tive lddaad t o
a powdery bi sacetoacetallylide pignent (a) to prepare a m xture.
However P Fehiressadtoddetiaiiagardehigientt a) HRgcanpoder§ferably
styrene-acrylic acid Q0p02%§22§42% are preferably m xed in advance to
pr epar e TeRHSET o LR tR 54 | Mowfd (c¢), a humectant (d), and a
kneadi ng aid&ég), whi ch .are ot her e sgnt%gl (of0) onﬁn%s, are Zgged to
the m xed powdsr CERREPREN TRREGTFARG S s PYr EREr S6P§ et af PER 1 #hé> kneader
prefera%éﬁéacwides a strong shearing force that is effective for

kneading a solid material. An exanple of a sinple nethod is a nethod
in mhich%fgyid m xture i s kneaded using a typical container such as



- 45 - having good reproducibility in terms of its characteristics
can be prepared because the disintegration of the pignment and the
coating of the pignent surface with the resin are nade to reach a

| evel of al nbst conpl ete saturation Q¥ perform ng kneading for 30
mnutes or longer. In the case where 4%nperature i s precisely
controlled or a | arge anount of kneaded material is prepared, a
kneader equipped with a roll or an inpeller or a publicly known
kneader can be used. In particular, a pressure kneader, a Henschel
m xer, o plianetary mxer each including a mxing tank and an
inpeller ate preferably used. Furthernore, a kneader whose inpeller
can rotatB and revolve is suitable. Typical exanples of such a
kneader i ude %afressur kneader and a planetary m xer. A planetary

ni xer i s par j[i cur@rilyCiditéterr ed because it can cover a wider range of
Vi scosi t d can perform kneading at | ower tenperature. The

pl anetary™~naf xer is a planetary kneader, which is a general term of
kneaders having two or nore inpellers that conduct sun-and-pl anet
nmotion (hereinafter referred to as (Pbanetary mi xer"). [0057]
Particles of the bis-acetoacetallylide pignent (a) which is a main
conponentd ofeptesaribea wre iptegared byl &ddidig aride RSomepresesitisnat he
kneadi ng step coal esce with each other through the styrene-acrylic
aci d copding®gr qhrensnezl ©d 0 wineuce Slaafiier 7t e ilAi Caaboon agPms)
iﬁneading. The aggregation - 46 - preferably proceeds so that the

i s- acet’Fadsia BASIEE gl YoR Y Shydhes AmallPhemypedtéerr 689 aped
aggregate. By adding the kneading aid (e), the tine required for this
aggr egati &t SISO rERFEF STE PRULITSEEYeh &i &M 2neading i s

per f or med. When the c onents beconme a lLunp, the to appar ent
Dol ume el ulFRG FHE SORGHISBE Bryren: CHORERRTDBRBFESRRkngDY RS
significantly.reduce t% %b ut. 60% Since the styrene-acrylic
aci d copolyi %gﬂmi@%e&trgﬁel ed with the basic conpound (c), the
t enper at %%d]ncreases due to the heat of neutralization. By
controlling the tenperature in the above-described preferred range
usi ng tqgj %gtixﬁhe el ectric power required for the kneading can be
econom zed. To properly knead the thus-obtained | unp containing
t he bi s-acetpacetal Iyl ide pignent (a), it is inportant that the |unp
is amxturg in a sofid state at roomtenperature and the |unp can be
expandedfbycapﬁEytﬂg}aEﬁufficient shearing force using a kneader. |If
t he nixturel%n a so&$d state is excessively hard, the kneader may be
damaged or ﬁ e hue of gloss may be adversely affected due to the
destructi ontf pigmant particles. Therefore, to prgg rly
gﬁ{forn1kneading efficiently, the anobunt of each of the ﬁponents
‘added in the kneading step is preferably set in the above-described
range. ([imMthe [fi@5B]la, R1,T®R2aciR3evend péefeerched nsteplemdemtityi ch t he
addi ti ve conponents becone a lunp so that a sufficient shearing force
i s exer tregprmseariie asdliingam xtrueranghelde alkyddionpust dpvipgefletabBy, the
conmponents other than the bisacetoacetal lylide pignment (a) are not
added t sarerpiadaret dacdttal mAlirdehgiignedts @edatt csied heimwithutthgr e
added thereto in stages.

above-described ether compound, the mixing ratio of ether

compound/acetylene glycol compound (e) is preferably 80/100
or less by mass. In the present invention, when such a
mixture is used, the total amount of the ether compound and

the compound represented by the general formula (1) is



The kneading tine is not particularly limted, but is preferably 0.2
to 6 hours and nore preferably 0.5 to 3 hours. If the kneading tine
is shorter than 0.2 hours, the coating of the pignent surface with
the resin tends to be not conpleted. If the kneading tinme is |onger
than 6 hours, the productivity may beYetreased and the destruction
of the pignent may cause a change in the hue and gl oss. [0059]

The t hus-obtai ned pignment dispersion is a colored kneaded material in
a solid format roomtenperature, and is convenient for |long-term

st or age i1 RN Qd NG AR URLC BT aREB Iy Re gmdi)f.i ed pi gment whose
surface is coated with a resin. In the preparation of the pignent

di spersi@v4af] the present invention, the nunber of revolution of the
kneader can be suitably set in the range in which a strong shearing
force that can puepecl ylknpadttiBeentxbpeesisngenpetaned gartNgles 48 -
kneadi ng. The effects produced by using the kneading aid (e) of
t he presente ianyvanrideartyarceE belgreved itom .beHavbirevedthechatsaedihg eidlects
produced fromthe surfactant used as the kneading aid are

si gni fi cl@it lusddarige tbenparednu timveiftécins sprigeirded ifmpowvetshéhe
surfactants. The effects of the present invention are believed to be
speci fi avatdatiid idomnsiindtheopalydtivden st asies cdc étheadétsal | yl i de pi gnent
(a) and the kneading aid (e) used in the present application as
descri béfSteacsfzdriatiive Pigmsnds. (aThus! thise kalepddtnyg GftephdnpPesent
Jnvention _are not produced when Pignent Yellow 185, which has a

'di f f er erC38S it TEh ek fi2dtliirett e % adiscraten Sbr Pad@SEopELoi es,

i s enpl oyed. . . This can be expl ai ned by considering the peculiar
surfacet%?%é%ﬁﬁ?%%&?ﬁsqﬁ§§Qﬁ°s-EEEtBSEéPthﬁFiH@SpF@ﬁEﬁg E3§. That is,

t he bi s-acet.oacetallylide pignent. (a) is rich in _aromatic rings,
boter bERIE L odr SRS DoHOL Lot At DREER Sy (T oo SR t 1o

i nteractiqn and_hydrogen _bond | a ertai.n role_ i.n-the interaction
bet vveentbleﬁcg Sésitn and t K8 r%’llgcﬁ?eer%t ,a)ﬁ\ﬁit Sc &dEs PRISEFING togttat €action
bet ween {. I esi t [ : : re,. 4 fects of the
kneadin6”%@5“?§fgg§%%%&g%kgﬁg%%h Fﬁ%ptlg&%¥§ﬁﬁhpE%§%F§%é with the
resin in the adj re S keved: ;0 gAlfiLc y
broduced. | [o860T neqgtaRe1®! ecfs Rl BT hT 107, S0BFbE AR DY R
for progugighta Metl-dased RHaBN e SRANS eRdd wed sefscie prgsgnt

i nvention,” by mxing the solid colored kneaded material that is the
pi gnent GirS RAIEIGN RRAYC ed dutd K RRAGILIG tSIRP il Ghedl a

wat er - based nedi um mai nl'y containing water, a pignment dispersion
liquid edeileasidhaipicodfcathe Heydin briildeeC @oaitadnisneddad rretemical
can be di spersed while being m xed with other coloring materials such
gjsj a dyeidhent yang isueh sairdelcerd g tratéricd theheesdhodoean nbe
shanged into greenish yellow or reddish yellow. The surface of the

bi s- acetegimeetal | yl i de pignent (a) is sufficiently coated with the
styrene-acrylic acid copolyner (b) having a hydrophilicity increased
by the addi FropropetrAy pasideiceormbsuraf fep)ts Te Woathmpdpinressd (e),
properly proceeds using the kneading aid (e) of the present

appl i cattifen kipaglidis peicsi (Gn aisgdsar® trRys arnpiHgdere loemgdsietion is
prepared. Therefore, by m xing the pignent conposition with a

wat er - b&REF @ FIRNE -walBr FBasBECpPEReATVENEpERsi BRC| FyGfaceant be
easily produced. In _partjcular, a water-based pignent dispersion

i qui d WSS dil fEmy SBNE D iPgie AR Spdr tvAre®hddn Co @ Ofita@tic 83At hout
[ t ypi cal  pi t .di [ hi ne. Th  XI ith th

wat e - DAY BT R e pers ol et S t yPr oS m RERT 8 ped

with an igpequ{ nq_a m,\xi_ng _tank. For m xi ng may be

) | h
Cer f or ndd TAFFEa PR BRFEHTEtS Poba PNESabe THEEh Bs o planetary

- 50 - hydrophilic portion and a hydrophobic portion of a molecule,



m xer. The concentration of the pignment in the thus-obtained

di spersion liquid is preferably 1 to 30% by nmass when the di spersion
liquid is assuned to be used as an inkjet recording ink. If the
concentration is less than 1% by mass,_the printing density when the
di spersion liquid is used for an inkj%& Tecording ink tends to be
insufficient. If the concentration is nore than 30% by nass, the
viscosity is excessively increased and ease of handling tends to
degrade. [0061] When the col ored kneaded material that is the
pi gment @HiSPEHY At ii1S JBxadh WH fiha avfrerhased mrdi unrhe gi.sPgRLSe
t he col ored kneaded material in the water-based nedium a publicly
known dizs Rerisien @ frac e o ie USEdHe agld ewa ukehieahsdihSp@lksi on or
i nprove productivity. In particular, it is effective to introduce a
step of mpeIdopmiligidiyspersi @hewplbsandi speeathgnimaghi AEBt hialugses a
medi um such as a bead. When conponents other than water are added in
t he di sperfsined $tyeErififdm'a dgperismdpaimeniine usad .be used to achi eve
uni form concentration of the conponents in the |iquid. Exanples of

t he di spéhsififg mteckkiovettiltat] uses a nmedi um and is used in the

di spersion step include a sand mll, a paint shaker, a ball mll, a
sand gril®®&2] Dyno-M ||, Dispermat, SC MII|, Spike MIIl, Agitator
MIIl, and Pinm||l. However, as described above, the step of

di sper siWgtd pidnment with a - 51 - dispersing machine is not
gﬂecessarggy perfornmed in the present invention. \Wen the dispersing
nmachi ne A dsed, *t HEAfitdp &8 an siedghito Afe MrdRcPRed 16 t hi n 10

m nutes and .is preferably finished within 5 mnutes to prevent the
detachnéﬁF?ﬁoq¢ﬁ§¥%§ﬁﬁ”%WQHﬁ? i gnent surface caused by excessive
dispersigﬂM:When t he di spersing machine is used in the dispersion
step, the col'‘ored kneaded material prepared in the kneading step is
preferably m_xed and diluted with_a water-based dium.to.-adj us he
1 scosity’ | nTRTaGREUBIE Vi CoBLrt Y REangE 61 CLRE arenEr SrHG ThaRh: h2]
The vis j i f |y .re X | ess. -
Regar di (r?fgdﬂ[ %dnti%xr%% bﬁé?ﬁos\c/flgf %@mﬁ%%bﬁ%ﬁn&r&'ljmi?cr?'t)hé:hat e

di sper siQn ShRRedd®:GROr @ kReadsd rher Yr and e kgL 1kgsaed
medi um nmay béﬁﬁf&ed ﬁﬁi éggh ot her' at one tine or Phg_cglgkeg'
kneaded qiR{8H AL UM LS JT Xed WHHy 1he Wil IR LI 53t ages
under stirring. By enploying the l'atter nmethod, a water-based pignment
di sper simgrddghiiid Npeng REERT Wiespamsiiilid Y Lan ke opyaduced 4mor en
efficiently. The tenperature during the mxing is not particularly
limtedtHutcdsse i talur fadtantO G suldTe meanaerst minuda cefuridde byl gment
in the water-based pignent dispersion |liquid produced at the
ﬁonpl et iNrsxdfn tdrendicsierzidustatyewd.s artef.or ablar ¢ o 26%Myenmass. A
i-spersion |liquid produced so as to have a pignent concentration of
about 1 0.d®% (65 usetsds alvuaik] déthe HIBR valruecdredi2tg xi 86 /By Osei fLabl y
adding the additional conponents described bel ow and further

adj usti ng t hénvHgBoykeilpcand pi greftureonsent vattgbhedSavhragdi speHEBon
liquid can also be directly used as an inkjet recording ink. A
wat er - baeldigs grfermtl ldicpaasiesr g+ qui d having a hi gh pi grment
concentration can be used as a storage raw material for obtaining an
i nkj et recor dPfgTPAR. MREFEPA ST hOTWAFERSHABEd thRgR_RAPCEFPEY si on
liquid is staored as an internmedi ate for producjng an jnk, and, when
an | nk I TREGITEME GGG Yk A TReKoRbatiehtS) deher

pi grent disperslon diu s, and dves are added o the | pigniRdighg to
resin layer that has adsorbed onto the pigment surface. In

addition, electrostatic repulsion caused by an electric



In the present invention, to reduce the nunber of coarse particles in
the dispersion liquid, a centrifugation step or a filtration step may
be perfornmed after a second step (dispersion step). By performng the
step of renoving such coarse particles, the discharge can be
stabilized and the nunber of coarse ticles that inpair gloss can
be reduced. [0063] When an inkjet recording ink is produced from
the wat er - based pignent dispersion |iquid of the present invention,
an inkjet recording ink can be produced by further diluting the
vat er - baged gl @rerb HosRehslions! bilitthe 1re23n tWakhnaswatkebrbasgeds
medi um The wat er-based nedi um used to dilute the water-based pignment
di sper siegRnid1quiddnr eter ahky §08hakNStab hUTRCHGNhe FREAUSR SHEPeALy
hunect ant contributes to the prevention of drying and the adjustnent
of viscosirky amne GORCeBllfal odnthe she foakipet weedr dnnghenknedBengane
hunmect ant as that used in the kneading step of preparing the pignment
di sper siadnl dan heecdsedo Pe pr event dnd g, ptrle€ecabiient ofr tbee and
hunectant in the ink is preferably 3 to 50% by mass. When an
i nkj et recer dibag ik | $fptbduBBH, valpenesr dass cahnabes added to i nprove
the perneability into a recording mediumor control the dot size on
t he recdvdinephiddiciny Esanplsed fofciehd -pefeerahvre nceéuee 1dwelhe
al cohol s such as et hanol and isopropyl alcohol; ethylene oxide
adduct s keaglijg adidcdikdl Faygerlbdy edippirbre ogityc shehpigmeathepringe .,
{eiethylene gﬁycol butyl ether; and propyl ene oxide adducts of alkyl
al cohol $hsucH s rsidddne ofl 6 PFEBSYIC dth¥rteThdscoRtent of the
penetrant, in the ink i.s preferably 0.01 to 10% by, mass. When an
i nkj et ﬁé@@rl&ilﬁ&“itﬁrw LEPECY§GcedI F at8ar FHlt YAt Ut ah® bBORRYdEP R ol 4dj ust
ink properties such.as .surface tension. The surfactant that can be
added | GRosERRTEgo3E Y o ngPChar PEEuFAR §oFPHELEd. PARECIY B8 Phe
same as Qr dgf%p%_n% f&ogth%n.urEac%%nt gdded as the kneading aid
(e) during %ﬁ@é&ing.uﬁkgnﬁles of the “SErfactant include - 54 -
ani oni c EHMM ctants, nonionic surfactants, cationic surfactants, and
anphoteric surfactants. Anong them anionic surfactants and nonionic
surfactants arg.Paeher aRkYaHSel: é@dkﬁéé{§iﬁg@9§e@é? f8hcaNkiRL
recordi ng ink, “suc s an antiseptic, a fungicide, an anfifoan ng
agent, apantl@xidant .,/ @ndan it Lavieliel %Q%QBQQVtBBXhQGbE%Lther
optionally added, and the anount of water-based nedi um and the
pi gnent sceReRRtallign idee padindsieda)Alileonat/invel Yo a/Mabennbased
pi gment dispersion liquid is produced by a nethod in which the
col or ed pergaded 1Ratoersi/alo ol $odisr/actol.y nExelHe afiothe i Spessi enast €pe
with a water-based nediumto which the various additive conponents
Qave bedrwaddddmiand farhink jrethgeecahdi agdink omby fifecpeodticedef rom t he
i-spersion liquid. The wat er - based pi gnent dispersion |liquid and
t he i nkjketeadaowr diing (ienk tehd he peesent prodeeidon af etls¢ alrheurvensi f
bei ng heated and provide high stability, causing | ess precipitation
of pi gmowrs ttham ¢hsi wpperediipiittaiod, tévien riemoe .| tWwevicongsintyamednum
An image fornmed by an inkjet recording nmethod using the inkjet
recordi 9§ ithie &neplid ngr esent(s) nientingirepredi-deSharghoytoss and has
high quality with excellent |ight resistance and col or devel opnent
whi ch aremPRtiitidiec ads opPgReRt Ofelthewressn eravbbeskpeegapg aid (e

onto the bis-acetoacetallylide pigment (a) is caused, and
the adsorption of the resin tends to be hindered. The
kneading aid (e) is a compound composed of the surfactant

specified in the present invention or a mixture containing



- 55 - The present invention will now be further described in
detail based on Exanples. In Synthetic Exanples, Exanples, and
Conpar ati ve Exanples below, "part" and "% represent "part by mass"”
and "% by nmass", respectively. <Synthetic Exanple 1> Into a
reacti on vessel equipped with a mxer33a dropping unit, and a ref |ux
unit, 100 parts of nethyl ethyl ketone was inserted, and the reaction
vessel was purged with nitrogen under stirring. The tenperature was

i ncreased while a nitrogen atnosphere was naintained in the reaction
vessel o Drdi 2 dfd Woettiahie Ofi ety b eldayle kekepeiosubsequently,
a m xed solution of 77 parts of styrene, 10 parts of acrylic acid, 13
parts ofcamt hand itheaGinda@did &iRArtsy afs ReOlY MKt OR neak@lk¥st ng
("V-59" manufactured by Wako Pure Chemical Industries, Ltd.) was

dr opped &irdome)hendr eRpitad nuRi tsrfadrl Ankeuts o fFdifanie Boddeatobtnbhe
droppi ng operation, the tenperature of the reaction systemwas kept
at 80C. tAfd drikehe iconEdEttion afo tthe diofEpictgnepemracidied he taacti on
was caused to proceed at the sane tenperature for 25 hours. In the

m ddl e girdsketr daoteandgniort.heInonbiuaptasa, otheheboaw-dateribtéd was
confirmed and a polynerization catal yst was suitably added. After the
conpl et icompsfuniché hegadts eremstied aet layl akétione cwap odiestti Icoad aghied
under reduced pressure - 56 - and the resultant solid was pulverized
into a styrdferacading adidd (€pdinyiie PAeBensowdeentlioa asi d val ue
was 152 ngKOH/ g and the wei ght -average nol ecul ar wei ght was 11000.

Not e t h&CHFE RS} Gift PaVériag & FRPIEGHtar nwaing oA tt B [108s eft more by
invention is a value neasured by a GPC (gel perneation .

chr omat SRR FEEHGEF 3Ry 189 % WFa P& o &Ye 8136 -t hBOWBY 8Eul @YeReignt

of pol ystyrene used as ref erence sybstance. The peasurenment was
conduct Z:(ijy%sqar?f t‘“ﬁ’@@q&%&nﬁﬁo%’&l dW uTEEr dORdY] B‘ﬁsgsbelt%‘\?/.
Li qui d- 2 elc\{:lsn%fp R plice:_s%'%ts '%[v%@t%%%t rc?alnl e p%lbgﬁl%%d as long as

the surfactants specified in the present invention are
contained in the kneading aid (e) so that the mass ratio of
all the surfactants to the bis-acetoacetallylide pigment (a)
is 0.5/100 to 7/100.

[0045]

{M% Examples of the surfactant that can be used as the
kneading aid (e) in the present invention include Surfynol
440 (ethylene oxide (40 mass%) adduct of 1,4-diisobutyl-1,4-
dimethylbutynediol, HLB = 8, manufactured by Nissin Chemical
Industry Co., Ltd.), Surfynol CT211 (mixture containing 40%
by mass of 1,4-diisobutyl-1,4-dimethylbutynediol and 43% by
mass of ether compound of secondary alcohol whose alkyl
group has 12 to 14 carbon atoms and polyoxyethylene, HLB =

10, manufactured by Nissin Chemical Industry Co., Ltd.), and



Aut oi njector: Sl1L-6B Detector: RID-6A the above units being

manuf act ured by SH MADZU CORPORATI ON Dat a processi ng software:

Si c48011 Data Station (manufactured by SYSTEM I NSTRUVENTS Co., Ltd.)
Col um: G.-R400 (Guard Colum) + G.-R440 + G- R450 + GLR4A0OOM

(manuf actured by Hitachi Chemical Comffany, Ltd.) Elution solvent: THF
Elution flowrate: 2 m/mn Columm tenperature: 35C [0065] <Synthetic
Exanpl e 2> A styrene-acrylic acid copolyner (A-2) was

synt hesi zed by adjusting the reaction conditions of the production -
57 - methadQfo1Suntihet i aMRIg thi it N9 2Sty gRgACyhi g -acid
copolymer (A-2), the conposition ratio~of nononmer units was

st yr ene/@Graduuk yacid/aetiRrehyhik td6led io17 3kl s34 (RY miBsShe the

wei ght - aver age nol ecul ar wei ght was 11100, the acid value was 172
MyKOH g, pAR:tRa Hghasse tHoaRSidheeny 1t efperdt wie wag 0l 0&enutlyrihed &y
Exanpl e 3> A styrene-acrylic acid copolynmer (A-3) was

synt hesinvieg by Gidinisia Ing ddwes trgacia.gn 1eendi.t i ons of the production
nmet hod of Synthetic Exanple 1. In the styrene-acrylic acid copol ynmer
(A-3), the cbOhpesi tboneratndlegf aandabileunitfavasnst predetasrybinly
acid/ methacrylic acid = 82/8/ 10 (by mass), the weight-average

mol ecul aonieiightt hgasibbv200ie stdrd beci ¢ omplovadvas 1@ ktmgkOelsga and t he
glass transition tenperature was 109C. <Synthetic Exanple 4> A
st yr ene-sagrfiadtandoi @nsopéiupmean Reddiwgs tdyntisesi 2ed thy &dieastingg t he
eaction conditions of the production nethod of Synthetic Exanple 1.
In the $ir-enéhgcFgrpé aBPUREopS| JREPOPACE) SeYHéngoaPoshei dRoyati o of
nononer units was styrene/acrylic_acid/ nethacrylic acid = 80/9/11 (by
mass), (FESHEIRGT SWErEIE TS ddulthie WergRCtRES PrAdoctt Bé aci d val ue

was 135 r;%l%a-ll . and the glass. transition tenperature was 107C.
o) erably 70% or more by mass and more pretferably 80% or

more by mass.
[0046]
A publicly known humectant can be used as a humectant

(d) contained in the pigment dispersion of the present
invention. Examples of the humectant (d) include polyols
such as glycerin, ethylene glycol, diethylene glycol,

ijf triethylene glycol, tetraethylene glycol, polyethylene
glycol, propylene glycol, polypropylene glycol, 1,3-
propanediol, 1,4-butanediol, 1,5-pentanediol, 1,6-hexanediol,
1,2,6-hexanetriol, trimethylolpropane, and pentaerythritol;
lactams such as 2-pyrrolidone, N-methyl-2-pyrrolidone, and
g-caprolactam; and 1,3-dimethylimidazolidine. Among them,
diethylene glycol is preferred. Since such a humectant (d)
has a high boiling point, the humectant (d) does not

volatilize in the kneading step and kneading conditions are



<Synthetic Exanple 5> - 58 - A styrene-acrylic acid copol yner
(A-5) was synthesized by adjusting the reaction conditions of the
production nmethod of Synthetic Exanple 1. In the styrene-acrylic acid
copolymer (A-5), the conposition ratio of nmonomer units was
styrene/acrylic acid/ nethacrylic acl % 75/11/14 (by mass), the

wei ght - aver age nol ecul ar wei ght was 11500, the acid value was 172
ngKOH/ g, and the glass transition tenperature was 109C. [0066]

<Exanpl e 1> Pignment Yellow 155 (Ink Jet Yellow 4GP nmanufactured by

A ari antgca1300 RAMHS: 19y eNPuREh¥-h6racl QiEQQOEMQBEu&QSEQm‘:!La!(&5;5:@5)

(A-1): 100 parts Diethylene glycol: 155 parts Surfynol CT211

parts 8N AGUeRUS AALATHAMMIY HHXidpR!itien Jdfseh d nkgrie e cordd Ugby
mass): 45.6 parts The conponentsS above were inserted, in that
order, iiHi0 arkd Hunddaneitar d)Mays RitMine@ draufrcidised 10yed NEYE
MANUFACTURI NG CO., LTD.) in which the tenperature was kept at 60C and
kneadi ngvhwas =stwaitiead katsedl aligaddrmn diadpe refi O lripmidndratna ihédeltut i on
rate of 22 rpm After three mnutes, the mxture aggregated into a
rod- | i kerestrapeinglhenkmidt prredasdconThnaoushy ikkgatdedefordifg imhut es
to obtain a pignent - 59 - dispersion (solid col ored kneaded

mat er i aldan D igegitlhe daeehdiady for 120 minutes, the power consunption
was repeatedly increased and decreased in a range of 5 to 15 anperes
i n accor danc@hwi Watelebrsedt poampaki ddsperaponnpepned. ofhkbei s
gecause, since the mxture is a sem solid having an extrenely high

/i scosi tRFeFft Hiw e igst aaal iRy EnPddicad ipucedharsiiae the €i-on
vessel, a large force is exerted on the inpeller every tinme the

i mpel | erd %?df R TSR U SR IR d yrater or a water-based

medium mainly composed of water. Examples of the water-
based medium include water and a mixture containing water
and a humectant. The mixture can be prepared in
consideration of the vaporization-preventing effect of the
humectant on the water-based pigment dispersion liquid,
viscosity, and the like. The concentration of the pigment
in the water-based pigment dispersion liquid is preferably 1

S to 30% by mass and more preferably 10 to 20% by mass in

order to achieve high printing density and maintain the
dischargeability of an inkjet recording ink to be produced.
The inkjet recording ink of the present invention can
be produced by suitably adding, in addition to the water-
based medium, publicly known additives such as a humectant,
a penetrant, an antiseptic, a fungicide, a surfactant, an
antifoaming agent, an antioxidant, and an ultraviolet

absorber to the water-based pigment dispersion liquid and by



After 120 m nutes, 1600 parts of ion-exchanged water was gradually
added thereto for 4 hours so that the pignent dispersion was
liquefied. As a result, a uniformy dispersed m xture having a

pi gnent concentration of 25.1% by mass was obtai ned. [0067] The
resultant mixture was transferred to 3P stainless drum and 360 parts
of ion-exchanged water and 180 parts of diethylene glycol were added
thereto. The m xture was di spersed using a bead mll (Nano M|
NMt G- 2L manuf actured by ASADA | RON WORKS. CO., LTD.) at a tenperature
of 25C LoK.2heg %@fzgi@n@%tofcohc@%t@ae%ﬁs ahf 9hkabgjg vat er-based
pi gment di'spersion |iquid. Subsequent 'y, 2080 par?s of the

di sper si[@m4l7jqui d was continuously subjected to centrifugation using
a continuous centrifuge (H 600S manufactured by KOKUSAN Co., Ltd., -
60 - vol une: A2mb}hylit boa peslintingatnhéopeemeht 18990efxdénaand a
tenperature of 35C for a residence tine of 12 mnutes to obtain a

wat er - basetogi gaeniprdidspens ahehamicag -dapednpatmeancantpatis@Bnof
15. 2% by nass. Furthernore, an inkjet recording ink having a

pi gnent ldomdentrabroingf t4%chy passenas ipreduded wsilignblebebt ai ned
wat er - based pi gnent dispersion liquid and the conponents bel ow.
Aqueous deisgmemeddiispelesiead .| i quid: 5.52 parts 2-Pyrrolidinone: 1.60
parts Triethyl ene glycol nonobutyl ether: 1.60 parts Acetyl ene glycol
surfactant, Sohefphenennodiapausacniurad by Nredipedhleyi the fableviyg
ALo., Ltd.): 0.10 parts dycerin: 0.60 Earts | on- exchanged wat er:
.about 1hesheds [foresrawpignpl & msthod forpreduphsgdtipe gregnent

di spersion liquid was produced as .in Exanple 1, except _that the
anmount éﬂsS@F§9ﬁéloéT§%f REGEG v s YRERGEH ﬂPS%P?SSpér#§e€§%P8fStep
pignent) to 5 parts (1% of pignent). An inkjet recording_ink having a
pi gnent °o AER6 8n ma%tae%%b%%%%ag Br gﬁéré&eﬁpaﬁleic%é%ﬂéﬁ- based

pigment disRersian ! Laud, a8 1 B3R! ¢ ta SEATRNE3Th) , a basic

compound (c¢), a humectant (d), and a kneading aid (e) to
prepare a pigment composition that is in a solid form at
room temperature; and a dispersion step of dispersing the
pigment composition in a water-based medium. The kneading

aid (e) contains a surfactant composed of a compound

gwg represented by general formula (1) below
h [0048]
[Chem. 21]
R! R*
ﬁ—é—czc-é—R4
HfO—CHr4Hh é éfCHr—CHy—O%P

(1)



A wat er - based pi gnent dispersion liquid was produced as - 61 - in
Exanpl e 1, except that the anpbunt of Surfynol CT211 added was changed
from15 parts to 30 parts (6% of pignent). An inkjet recording ink
havi ng a pi gnment concentration of 4% b_Zl mass was prepared fromthe
wat er - based pi gment dispersion liqut #%s in Exanple 1. <Exanple 4>

A wat er - based pi gnent dispersion |iquid was produced as in Exanple 1,
except that the styrene-acrylic acid copolynmer (A-2) having an acid
val ue of 172 was used instead of the styrene-acryl i c acid copol yner
(A1) haulngh Rehfddl 4g OfrolSRaandddigampunl iolsBuregieq

pot assi um hydr oxi de sol'ution (solid content = 34A) y mass)

changed A RAR D Pariedr0 020 1 RRiHS aﬁrkylnlgx%hpr %%qlgnq 'tBk ghavi ng
a pignent concentration of 4% by mass was prepared fromt

wat er - basathdpi gits dirS Aerss i@ icghidiith, aSind nEsaP ke ehch<5>é@ﬁlals@n5>

A wat er - based pi gnent di spersion I|qU|d was produced as in Exanple 1,
except tdmati nSwdemnalf M4Govad wsed dasiceadepfreSehity M0la tCEARL safa

i nkj et recording ink having a pignment concentration of 4% by mass was
pr epar ed ifredmatrtay’ omat er - based pi gnent di spersion liquid as in Exanple

1. [0069] <Exanple 6> A wat er - based pignent dispersion |iquid
was produced fas tiamtExamposel, odxeeptixtthate tdoatanimimyg ef compound
styrene-acrylic acid - 62 - copolynmer (A1) was changed from 100

parts t FersBasavtesl ban deamigratl fegondiang 2iinked@n ng a pi gnent
concentration of 4% by mass was prepared fromthe water-based pi gnent
lsper si P49 quid as in Exanple 1. <Exanple 7> A wat er - based

p| gnent di spersiaon liquid was produced as in Exanple 1, except that

t he annJHPQﬁ-d?@thylene glycol was changed from 155 parts to 115
parts. An inkjet recarding ink having a pigment concentration of 4%
by mass wastr epar edzf romthe water-based pignment dispersion |iquid

o in Bymle 4= camie &>

O O

| I
H H

(2)

(in the formula, R1, R2, R3, and R4 each independently
gwu represent a linear or branched alkyl group having 1 to 8
| carbon atoms in its main chain) and a polyoxyethylene alkyl
ether whose alkyl group has 12 to 14 carbon atoms or an
ether compound represented by general formula (3) below
[0050]

[Chem. 23]



A wat er - based pi gnent dispersion liquid was produced as in Exanmple 1,
except that the amount of diethylene glycol was changed from 155
parts to 140 parts. An inkjet recording ink having a pignent
concentration of 4% by nass was prepared fromthe water-based pignent
di spersion liquid as in Exanple 1. <B&imple 9> A wat er - based

pi gment dispersion |iquid was produced as in Exanple 1, except that

t he anount of diethylene glycol was changed from 155 parts to 194
parts. An inkjet recording ink having a pignment concentration of 4%
by mass was prepared fromthe water-based pignent dispersion liquid
as in Exalple 1. - 63 - <Exanple 10> A wat er - based pi gnent

di spersi o~ i qui d was praduced as in Exanple 1, except that Surfyno
Cr211 .wuﬁQ&Qﬁ&cggf% Bl CT111 in the same amount. An inkjet
recor di ng ) having a pi gnent concentration of 4% by nass was
prepared R¢6m the water-based pi gnment dispersion liquid as in Exanple
1. [0070] <Conparative Exanple 1> A wat er - based pi gnent

di spersion liquid was produced as (8 Exanpl e 1, except that 40 parts
of di propyl ene glycol was used instead of 15 parts of Surfynol CT211.
An inkjet recording ink was prepared fromthe water-based pi gnent

di sper si(on teipaggisgnas iem Exdaeglee ©f 1Cowpavatinde RExampleseltsoat>

A wat er - based pi gnent dispersion liquid was produced as in Exanple 1,
except tHa@earasorspyamchedraskell grospphavsngf 7Stef yaokatbsn atoms) .
g%Ebnparative Exanple 2), 15 parts of Surfynol 420 Egonparative
_Exanpl e T8, kpsagings 23 S6rf a6l ane5LBCyRpELariiveé ERakple Tye mass

ratio (e)/(a) of the kneading aid (e) to the bis-

acetoacetallylide pigment (a) is 0.5/100 to 7/100. The acid
value of the styrene-acrylic acid copolymer (b) used in the
kneading step is 145 to 175.

[0051]

In the kneading step of the method for producing a
pigment dispersion, when the mixture containing a bis-
acetoacetallylide pigment (a), a styrene-acrylic acid

{iﬁ copolymer (b), a basic compound (c), a humectant (d), and a
. kneading aid (e) is kneaded, the kneading aid (e) functions
as a dispersion aid of the bis-acetoacetallylide pigment (a)
during kneading and properly causes the coating of the
surface of the bis-acetoacetallylide pigment (a) with the
styrene-acrylic acid copolymer (b) and the dispersion of the
pigment (a).
It is important to efficiently perform uniform mixing

of the pigment and resin and disintegration of the pigment



15 parts of Surfynol CT221 (Conparative Exanple 5), or 15 parts of
Surfynol CT231 (Conparative Exanple 6) was used instead of 15 parts
of Surfynol CT211 in Exanple 1. An inkjet recording ink having a

pi gnent concentration of 4% was prepared fromthe water-based pignent
di spersion liquid. - 64 -

by performing kneading using the kneading aid (e) as a
dispersion aid in a state in which the solid content is high
and thus a high shearing force is exerted. By continuously
kneading a lump of pigment particles in such a state in the
presence of the resin, a sufficient shearing force is
exerted on the mixture from a kneader and the pigment in an
aggregated state is efficiently disintegrated. The styrene-
{w} acrylic acid copolymer (b) that has swollen due to water,
the basic compound (c), and the humectant (d) is expanded on
the surface of the pigment that has been disintegrated into
fine particles. Thus, the particle interface of the bis-
acetoacetallylide pigment (a) can be efficiently coated with
the styrene-acrylic acid copolymer (b).
[0052]
Regarding the amount of humectant (d) used in the
kneading step of the method for producing a water-based
{M; pigment dispersion liquid of the present invention, the mass
ratio (d)/(a) of the humectant (d) to the bis-
acetoacetallylide pigment (a) is preferably 16/100 to 35/100.
If the mass ratio (d)/(a) is less than 16/100, the pigment
particles tend to not gather sufficiently during kneading
and the efficiency of kneading performed in the form of
powder easily decreases. If the mass ratio (d)/(a) is more
than 35/100, the mixture easily becomes a liquid state or a

state close to such a liquid state during kneading, and the



The conpositions of Surfynol 104, Surfynol 420, Surfynol 465,
Surfynol CT221, and Surfynol CT231 (each manufactured by N ssin

Chem cal Industry Co., Ltd.) are described bel ow Surfynol 104
(1, 4-diisobutyl-1, 4-di net hyl butynediol, HLB = 4) Surfynol 420
(ethyl ene oxide (20 nmass% adduct of 40 4=

di i sobutyl-1, 4-di net hyl butynedi ol, HLB = 4) Surfynol 465
(ethyl ene oxide (65 mass% adduct of 1, 4-

di i sobutyl-1, 4-di et hyl butynedi ol , HLB = 13) Surfynol CT221

(m xtur t%g_lgﬁy'_ i (0%, rr%g fym% 4- :

dii sobut%y -1, 4- %‘:#g/tlﬁ%l t?%fline I cc))lqL ang 6(?(% ﬁfnﬁﬁsg% hétfﬁertoc(f;)lrrpound

of secondafy Algehl wegsecabkyl grouUBiBASHL1tPrdoe CaEbOImAL PRES and
pol yoxyet hyl ene, HLB = 13) Surfynol CT231 (m xture containing 6%

by nmass mft bkt idiiles@ayt Whakelr iRt Ryl ubyradinel- anth,38fe byorass of

et her conpound of secondary al cohol whose al kyl group has 11 to 15
car bon afremeaayd Raliyoxyet/e)eng, mdxB £hl4) 350001], €Genpagakinee
Exanpl e 7> A wat er - based pi gnent dispersion liquid was produced
as i n Examlielks excdfty tdhdtftt e shyr ddepdd phaseaend dapbkyoees( A- 3)
was used instead of the styrene-acrylic acid copolynmer (A-1) and the
anount dfar8adquee eup lpotsassiiumemrd stdiete $ol thieopigsehnitd chatant =
34% by mass) was changed from45.6 - 65 - parts to 35.6 parts. An
i nkj et recorldi nFhenkneadimy @pgirgiemn doneemsoldd dorof, 4%l Agss was
prepared fromthe water-based pignent dispersion liquid as in Exanple
1. <Conpart@mridesl Brarfilee mgesent iAvgatdonpaseiepilgwencaginesesi on
liquid was produced as in Exanple 1, except that the styrene-acrylic
aci d copdififerntAvarardorinesd | FeteantdrunheasggrehetBerydtECaci d

1) and _the anount of 8N aqueous potassi um hydroxi de

copol yner (S/A

sol uti onYdoidd Icormlemhtd Y3 fhemperhdd) reRENGe ¥ it o 8898 art s to

39.7 parts. An inkjet_recordi n% i nk haﬁ)ng a_pi men% concentratigp of

4% by SRS Pepar 58 PPBRTERe GaPBribabeamBrGeRt GREpGreron!

liquid as i.n Exa}:r%; el i<%\%%rp%r ative E>§:arrpl ﬁ°9> téewat er - based

pi gnent di 55&1”%]1 of 15 q&i@ S ﬁ“&?&@&ﬁl as i \“:‘?Xﬁfﬂe ; ]é?(‘(_:éf)t t hat

the st Yr & @asr erilt(fli%cIt%ec%%%lv%q%rescribed range can be employed in
a normal kneading temperature range without causing any
problem.

[0053]

{”3 When the styrene-acrylic acid copolymer (b) is
sufficiently present on the surface of the bis-
acetoacetallylide pigment (a) so as to coat the pigment, a
sufficient precipitation-suppressing effect is achieved
after an inkjet recording ink is produced and sufficient
gloss of images is achieved after the ink is printed.

However, if the amount of styrene-acrylic acid copolymer (b)

is excessively high and thus the styrene-acrylic acid

copolymer (b) diffuses into a water-based medium, the



(A-5) was used instead of the styrene-acrylic acid copolynmer (A-1)
and the amount of 8N aqueous potassi um hydroxi de solution (solid
content = 34% by nmass) was changed from45.6 parts to 54.1 parts. An
i nkj et recording ink having a pignment concentration of 4% by mass was
prepared fromthe water-based pignent4Hispersion liquid as in Exanple
1. <Conparative Exanple 10> A wat er - based pi gnent di spersion
liquid was produced as in Exanple 1, except that the anmount of
Surfynol CT211 added was changed from 15 parts (3% of pignment) to 45
parts (9% - ol K- 1.nKj r r.eli_ng i i

pi gnment Qf(?osg{:og’ nltt at%;f(-)l’% mc};? %}%‘tlbly 'r%rLglg sr%\‘%/asgsp raglgigrtgfg % o %fltahr}<?,*7\é\‘/-fl/al%tqé}?{-t Based

pi gment H SPREY Si AN ddHd 4 Asdranpl e 1. <Conparative Exanple 11>
A wat er - based pi gnent dispersion liquid was produced as in Exanple 1,

except that Guefiypek ©321b was/nay addedei BrixanBlecity1A8 hBkiet
recordi ng ink having a pignment concentration of 41 by mass was

pr epar e dgaipnidie WAt aio hase o iR -gRitioadetRansiignid ddim@nas (an Bxanpl e
1. [0072] <Reference Exanple 1> A wat er - based pi gnent di spersion
[iquid wasfredised igsldn txamli®ol, eyxceptttihgt tRegarotniYebfFow 185
was used instead of Pignment Yellow 155. An inkjet recording ink

havi ng & tpimeEracoidentactd arpafl e y(assidsals ipr epdrsedahigen the
wat er - based pi gnent dispersion liquid as in Exanple 1. <Reference
Exanpl e &sintegykbiatre ofhadwd ppigpeertt edifsppdresitdry prpgiegdsas pr oduced
{as in Reference Exanple 1, except that the amount of Surfynol CT211
.added wd iR e r others i tvwa ey -Pased P1gnentnikdistersdondilaguiink
havi ng a pigment concentration of 4% by nmass was prepared fromthe
wat er - base PHHREH @S PEEieRT ilguitdicad st oRafter @fc &ex SsIPerE1ioThe
wat er - based pi gnent dispersion liquids and inkjet - 67 - recording

i nks pr dd@Ed iR &S0 ot AliSreEasiiidd thofe aRerdakiet

eval uated in accord nc?1 with the ev ation itens %nd eval uati.on
met hOdS rt?éjl _:Lng in that are cause Y presence o aln excesslive

pigment that has not adsorbed onto the pigment in a water-
based médium are prevented.
[0054]

When an alkali metal hydroxide is used as the basic
compound (c¢), the alkali metal hydroxide is normally used in

the form of an agqueous solution. Herein, the amount of

& 4
% ;

water is preferably minimized. The ratio of the amount of
water relative to the amount of pigment is preferably 15% or
less by mass and more preferably 8% or less by mass. In the
present invention, the wviscosity of the water-based
dispersion liquid is preferably less than 4.0 mPa-s and more
preferably less than 3.5 mPa-s at room temperature. When
the viscosity of the water-based pigment dispersion liquid

is in such a low viscosity range, an inkjet recording ink



[ 0073] <Eval uation of dispersibility> The particle size of

di spersed particles, viscosity, and precipitation property of each of
t he obt ai ned wat er-based pi gnent dispersion |iquids were neasured to
eval uate dispersibility and |long-term di spersion stability.

<Measur emrent of particle size and vi stosity> After each of the
wat er - based pi gnent dispersion |iquids produced in Exanpl es and
Conparative Exanples was diluted 1000 tines, the particle size of

di spersed particles in the water-based pignment dispersion |iquid was

measur e%awltnfra,e s%rf%rcai%nlep/aaé% nufactsured elaxzé é&g;eggoéu%'%t 2%8

Conpany) t he vol une- avera e particle s i sperse
paft'0|%%éM%%t%&a%H%%@.%&g&@%tp@ﬁ%b@f%1%&?@1%&1@!Spersed particles in
the water-based pignent “di'spersion liquid The vi scosity was
measur eq oats545C usi ng an E-type V|sconeter (TVE- 20L manuf actured by
Toki nmec, Inc.). <Measurenent of precipitation property > The
preci pitationhpr apenby ¥Was pvabuatiag aswhoklowsse&apghg@énthe inkj et
i nks having a pignment concentration of 4% by mass and produced in
Exanpl esliane rEdparidiguniel Bfanpleepreset 1nwasitibar decilmdasl@ nl gl ass
vial at 25C for 2 weeks. The vial was turned upside down after the
st or age kanech doimer isprieteata fo frkneridd riche. oghomodasl coseewved mtilntongh vi sual
inspection. In this nethod that can be used to neasure precipitation
pr oper t yomitieh riingh as éisi-ricgitopcettiid lndlidgaiigmends (per f or sy rene -
accordance with the criteria bel ow. Precipitation property | ar geWhen
(a gl ass adAralliics acdchePnegamee dévn, at ke saict somperndof(cpi. gRent
partlcles to a wall_ surface is ni fi cant Precipitation property:
medi um hunegemta (Glassnd & H“@atfﬁﬂge@l@psﬁede @&n then@igmeaéhnent of
pi gment particles to a wal] surface is recogni zed. Preci |tat|on
pr oper t P1SEggIS1ion prigpires fivaddey mgthod tlﬁltcr;lé‘(ﬂh@ﬁm de dipge
attachnent of n ticles to a wall_ surface s hard
e cogni FAEE [i6h FAPORER RS G G S RaEt, LG O RS LERaPuat i on
of gl oss>
water-based pigment dispersion liquid.

In the kneading step of preparing the pigment
dispersion, the solid content is preferably high so that the
mixture kneaded is not in the form of liquid. In the form

of liquid, at least part of or the entire styrene-acrylic

- acid copolymer (b) easily diffuses into the liquid, and the
| copolymer is not sufficiently present on the pigment surface
and the coating tends to be not sufficiently achieved. If
the mixture being subjected to kneading is in a ligquid form,
the mixture containing the pigment and the resin is not
kneaded under a high shearing force and the disintegration
of the pigment becomes insufficient. Consequently, the
effects of the present invention, such as a decrease in the

size of particles of the pigment and prevention of



Each of the inkjet recording inks having a pignent concentration of
4% by mass and produced in Exanpl es and Conparative Exanpl es was
provided to the black cartridge position of Inkjet Printer EM 930C
(manuf act ured by SEI KO EPSON CORPORATI ON). | nmages havi ng an i mage
density of 50,6 and 9596 were recordet? on Prem um G ossy Photo Paper
(manuf actured by SEI KO EPSON CORPORATI ON) as a recording - 69 -
medi um 1. The gl oss of the recorded i mages was neasured as a gl oss
value at 20 using "Mcro-TRI -d oss" (manufactured by BYK-Gardner).
Fur L her gice,; e SapE QUi o WRE REAIIRA Jisiind RlokaJGal hety
G ossy Paper “(manuf act ured by ynpus rporation) as a recording
medi um 2 4R et &Ry @Ji%%x%n\tabli%- ersioni8RiRE 1isMRISTLRRY BY BR1
i mge density of 50% and 95% on tphe recordi'ng nmedi um 1 respecti veP,y
have a @i@gerdlnde 0% i3t M8y & i3fd 60 wili Phes 1Reen Nkj et recordi ng
ink is evaluated as good and can be practically used w thout any
pr obl emcothemttikgalmggeehddrigaan i nage density of 95%on the
recording medium 1 has a gl oss value of 70 or nore, the inkjet
recordi ng i nkoi sfévalieateg psréxerl keabdidhenthbesobhbgesohayhtigofina
i mage density of 50% and 95% on the recording nedium 2 respectively
have a @gladssedalkmne agfedshade merle damd ng0 kareaniong, itsherefkjreblyedor dong
ink is evaluated as good and can be practically used w thout any
pr obl em90hdy massi pege S0y parg famaibdyg & 0déwsisiy by Be%sandIH58hen
ghe recording medium 2 respectively have a gl oss value of 60 or nore
and 75 &Plist €ontisati dlg dn tld6r digmg s nikhies dédaltianeands dégpelrsénn.
[ 0075] <Eval uation of | ong-term dispersion stability> Each of
t he i nkjot &8RRGS ks piadedetaiss EReRdlEs sat@@téébfpgwapie@é
Exanpl es and used for the evaluation of - 70 - gloss was left to
stand atfFeE G SMRHRE1IR Sfakgea"Bhe 276! E?ﬁﬂ%aﬁépﬁéeaﬁgrti cle
si ze between _hefore and. after, standi ng was _neasyred and used as.an
i cat G SR 9t ab e RS WOERTs T FUERE 55 AP SOUPZEaT4 B
O o) eSS BB ek o7 RQr 409l DKol EnfvELURLEE RafO96s b 0A0s BN
long time tends to be required for the dilution and

dispersion after kneading. Furthermore, the material
transfer in the kneaded material is slow and the dispersion
easily becomes nonuniform. This tends to pose a problem in

P that sufficient gloss and long-term dispersion stability are
not easily achieved. If the solid content is less than 70%
by mass, it is difficult to exert a strong shearing force
during kneading. As a result, the disintegration of the
pigment and the coating of the pigment surface with the
styrene-acrylic acid copolymer (b) do not sufficiently
proceed, and a decrease in the size of particles of the
pigment and dispersion become insufficient to cause

precipitation. This also tends to pose a problem in that
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sufficient gloss and long-term dispersion stability are not
easily achieved.

The solid content mentioned in the present invention is
the ratio of the total mass of the pigment (a) and the
styrene-acrylic acid copolymer (b) relative to the total
mass of all components.

[0056]

Before starting kneading, a styrene-acrylic acid
copolymer (b), a basic compound (c), a humectant (d), and a
kneading aid (e) can be added to a powdery bis-
acetoacetallylide pigment (a) to prepare a mixture. However,
a bis-acetoacetallylide pigment (a) and a powdery styrene-
acrylic acid copolymer (b) are preferably mixed in advance
to prepare a mixed powder. A basic compound (c), a
humectant (d), and a kneading aid (e), which are other
essential components, are added to the mixed powder and then
kneading is preferably started. The kneader preferably
provides a strong shearing force that is effective for
kneading a solid material. An example of a simple method is
a method in which a solid mixture is kneaded using a typical
container such as a large mortar or bowl made of stone or
metal together with a large pestle or pounder. In
particular, in the case of production in a small amount, a
mortar and a pestle can be used instead of the foregoing.

Even in such a method, a solid colored kneaded material
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having good reproducibility in terms of its characteristics
can be prepared because the disintegration of the pigment
and the coating of the pigment surface with the resin are
made to reach a level of almost complete saturation by
performing kneading for 30 minutes or longer. 1In the case
where temperature is precisely controlled or a large amount
of kneaded material is prepared, a kneader equipped with a
roll or an impeller or a publicly known kneader can be used.
In particular, a pressure kneader, a Henschel mixer, and a
planetary mixer each including a mixing tank and an impeller
are preferably used. Furthermore, a kneader whose impeller
can rotate and revolve is suitable. Typical examples of
such a kneader include a pressure kneader and a planetary
mixer. A planetary mixer is particularly preferred because
it can cover a wider range of viscosity and can perform
kneading at lower temperature. The planetary mixer is a
planetary kneader, which is a general term of kneaders
having two or more impellers that conduct sun-and-planet
motion (hereinafter referred to as "planetary mixer").
[0057]

Particles of the bis-acetoacetallylide pigment (a)
which is a main component of the mixture prepared by adding
the components in the kneading step coalesce with each other
through the styrene-acrylic acid copolymer (b) from 2 to 20

minutes after the initiation of kneading. The aggregation
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preferably proceeds so that the bis-acetoacetallylide
pigment (a) becomes a ball-shaped or rod-shaped aggregate.
By adding the kneading aid (e), the time required for this
aggregation is shortened and thus more efficient kneading is
performed.

When the components become a lump, the total apparent
volume including the volume of pigment powder before mixing
iif significantly reduces to about 60%.

Since the styrene-acrylic acid copolymer (b) is
neutralized with the basic compound (c), the temperature
increases due to the heat of neutralization. By controlling
the temperature in the above-described preferred range using
the heat, the electric power required for the kneading can
be economized.

To properly knead the thus-obtained lump containing the
bis-acetoacetallylide pigment (a), it is important that the

P lump is a mixture in a solid state at room temperature and
the lump can be expanded by applying a sufficient shearing
force using a kneader. If the mixture in a solid state is
excessively hard, the kneader may be damaged or the hue or
gloss may be adversely affected due to the destruction of
pigment particles.

Therefore, to properly perform kneading efficiently,
the amount of each of the components added in the kneading

step is preferably set in the above-described range.
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[0058]

To achieve a preferred state in which the additive
components become a lump so that a sufficient shearing force
is exerted on the solid mixture in the kneading step,
preferably, the components other than the bis-
acetoacetallylide pigment (a) are not added to the bis-
acetoacetallylide pigment (a) at one time, but are added
thereto in stages.

The kneading time is not particularly limited, but is
preferably 0.2 to 6 hours and more preferably 0.5 to 3 hours.
If the kneading time is shorter than 0.2 hours, the coating
of the pigment surface with the resin tends to be not
completed. If the kneading time is longer than 6 hours, the
productivity may be decreased and the destruction of the
pigment may cause a change in the hue and gloss.

[0059]

The thus-obtained pigment dispersion is a colored
kneaded material in a solid form at room temperature, and is
convenient for long-term storage and handling as a
microcapsule-type modified pigment whose surface is coated
with a resin.

In the preparation of the pigment dispersion of the present
invention, the number of revolution of the kneader can be
suitably set in the range in which a strong shearing force

that can properly knead the mixture is generated during
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kneading.

The effects produced by using the kneading aid (e) of
the present invention are believed to be achieved because
the effects produced from the surfactant used as the
kneading aid are significantly large compared with effects
produced from other surfactants. The effects of the present
invention are believed to be specific to the combination

between the bis-acetoacetallylide pigment (a) and the

kneading aid (e) used in the present application as
described in Comparative Examples. Thus, the effects of the
present invention are not produced when Pigment Yellow 185,
which has a different basic chemical structure and different
surface properties, is employed.

This can be explained by considering the peculiar
surface properties of the bis-acetoacetallylide pigment (a).
That is, the bis-acetoacetallylide pigment (a) is rich in

o~ aromatic rings, ester bonds, and amide bonds, and it is
believed that mn-m interaction and hydrogen bonds play a
certain role in the interaction between the resin and the
pigment, which causes a strong total action between the
resin and the pigment. Therefore, the effects of the
kneading aid (e) achieved by coating the pigment surface
with the resin in the kneading step are also believed to be
significantly produced.

[0060]
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In the dispersion step of the method for producing a
water-based pigment dispersion liquid of the present
invention, by mixing the solid colored kneaded material that
is the pigment dispersion produced in the kneading step in
water or a water-based medium mainly containing water, a
pigment dispersion liquid can be easily produced. Herein,
the colored kneaded material can be dispersed while being
mixed with other coloring materials such as a dye. By
mixing such a coloring material, the color can be changed
into greenish yellow or reddish yellow. The surface of the
big-acetoacetallylide pigment (a) is sufficiently coated
with the styrene-acrylic acid copolymer (b) having a
hydrophilicity increased by the addition of the basic
compound (c). The coating process properly proceeds using
the kneading aid (e) of the present application as a
dispersion aid, and thus a pigment composition is prepared.
Therefore, by mixing the pigment composition with a water-
based medium, a water-based pigment dispersion liquid can be
easily produced. In particular, a water-based pigment
dispersion liquid with uniformly fine pigment particles can
be produced without using a typical pigment dispersing
machine. The mixing with the water-based medium may be
performed using a typical mixer equipped with an impeller
and a mixing tank. For example, the mixing may be performed

directly in the above-described kneader such as a planetary
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mixer. The concentration of the pigment in the thus-
obtained dispersion liquid is preferably 1 to 30% by mass
when the dispersion ligquid is assumed to be used as an
inkjet recording ink. If the concentration is less than 1%
by mass, the printing density when the dispersion liquid is
used for an inkjet recording ink tends to be insufficient.
If the concentration is more than 30% by mass, the viscosity
is excessively increased and ease of handling tends to
degrade.

[0061]

When the colored kneaded material that is the pigment
dispersion is mixed with the water-based medium to disperse
the colored kneaded material in the water-based medium, a
publicly known dispersing machine may be used to achieve
better dispersion or improve productivity. In particular,
it is effective to introduce a step of performing dispersion
with a dispersing machine that uses a medium such as a bead.
When components other than water are added in the dispersion
step, such a dispersing machine can be used to achieve
uniform concentration of the components in the liquid.
Examples of the dispersing machine that uses a medium and is
used in the dispersion step include a sand mill, a paint
shaker, a ball mill, a sand grinder, Dyno-Mill, Dispermat,
SC Mill, Spike Mill, Agitator Mill, and Pinmill. However,

as described above, the step of dispersing a pigment with a
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dispersing machine is not necessarily performed in the
present invention. When the dispersing machine is used, the
dispersion needs to be finished within 10 minutes and is
preferably finished within 5 minutes to prevent the
detachment of the resin on the pigment surface caused by
excessive dispersion. When the dispersing machine is used
in the dispersion step, the colored kneaded material
prepared in the kneading step is preferably mixed and
diluted with a water-based medium to adjust the viscosity in
a suitable viscosity range of the dispersing machine. The
viscosity is preferably reduced to 15 mPa-s or less.
Regarding the mixing method of the water-based medium
in the dispersion step, the colored kneaded material and the
water-based medium may be mixed with each other at one time
or the colored kneaded material may be mixed with the water-
based medium in stages under stirring. By employing the
latter method, a water-based pigment dispersion liquid
having better dispersibility can be produced more
efficiently. The temperature during the mixing is not
particularly limited, but is suitably 5 to 70°C. The
concentration of the pigment in the water-based pigment
dispersion liquid produced at the completion of the
dispersion step is preferably 10 to 20% by mass. A
dispersion liquid produced so as to have a pigment

concentration of about 1 to 7% is used as an inkjet
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recording ink by suitably adding the additional components
described below and further adjusting the viscosity and
pigment concentration. Such a dispersion liquid can also be
directly used as an inkjet recording ink.

A water-based pigment dispersion liquid having a high
pigment concentration can be used as a storage raw material

for obtaining an inkjet recording ink. Herein, the water-

T

{,«m

based pigment dispersion liquid is stored as an intermediate
for producing an ink, and, when an ink is required, water,
publicly known ink components, other pigment dispersion
liquids, and dyes are added to the intermediate to produce
an inkjet recording ink.

[0062]

In the present invention, to reduce the number of
coarse particles in the dispersion liquid, a centrifugation
step or a filtration step may be performed after a second
{Mi step (dispersion step). By performing the step of removing
| such coarse particles, the discharge can be stabilized and
the number of coarse particles that impair gloss can be
reduced.

[0063]

When an inkjet recording ink is produced from the
water-based pigment dispersion liquid of the present
invention, an inkjet recording ink can be produced by

further diluting the water-based pigment dispersion liquid
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with a water-based medium. The water-based medium used to
dilute the water-based pigment dispersion liquid preferably
contains a humectant because such a humectant contributes to
the prevention of drying and the adjustment of viscosity and
concentration in the inkjet recording ink. The same
humectant as that used in the kneading step of preparing the
pigment dispersion can be used. To prevent drying, the
content of the humectant in the ink is preferably 3 to 50%
by mass.

When an inkjet recording ink is produced, a penetrant
can be added to improve the permeability into a recording
medium or control the dot size on the 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 content of the penetrant in the ink is preferably 0.01
to 10% by mass.

When an inkjet recording ink is produced, a surfactant
can be added to adjust ink properties such as surface
tension. The surfactant that can be added for such a
purpose 1s not particularly limited, and may be the same as
or different from the surfactant added as the kneading aid

(e) during kneading. Examples of the surfactant include
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anionic surfactants, nonionic surfactants, cationic
surfactants, and amphoteric surfactants. Among them,
anionic surfactants and nonionic surfactants are preferably
used. Additive components for inkjet recording ink, such as
an antiseptic, a fungicide, an antifoaming agent, an
antioxidant, and an ultraviolet absorber may be further
optionally added, and the amount of water-based medium and
the pigment concentration are adjusted. Alternatively, a
water-based pigment dispersion liquid is produced by a
method in which the colored kneaded material is directly
mixed, in the dispersion step, with a water-based medium to
which the various additive components have been added, and
an inkjet recording ink may be produced from the dispersion
liquid.

The water-based pigment dispersion liquid and the
inkjet recording ink of the present invention are stable
even if being heated and provide high stability, causing
less precipitation of pigments that easily precipitate, even
in a low-viscosity medium. An image formed by an inkjet
recording method using the inkjet recording ink of the
present invention provides high gloss and has high quality
with excellent light resistance and color development, which
are intrinsic to Pigment Yellow 155.

EXAMPLES

[0064]
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The present invention will now be further described in
detail based on Examples.
In Synthetic Examples, Examples, and Comparative Examples
below, "part" and "%" represent "part by mass" and "% by
mass", respectively.
<Synthetic Example 1>

Into a reaction vessel equipped with a mixer, a

dropping unit, and a reflux unit, 100 parts of methyl ethyl

ketone was inserted, and the reaction vessel was purged with
nitrogen under stirring. The temperature was increased
while a nitrogen atmosphere was maintained in the reaction
vessel to bring a reflux state of methyl ethyl ketone.
Subsequently, a mixed solution of 77 parts of styrene, 10
parts of acrylic acid, 13 parts of methacrylic acid, and 8
parts of polymerization catalyst ("V-59" manufactured by
Wako Pure Chemical Industries, Ltd.) was dropped from the

dropping unit for 2 hours. From the middle of the dropping

e

operation, the temperature of the reaction system was kept
at 80°C.

After the completion of the dropping operation, the reaction
was caused to proceed at the same temperature for 25 hours.
In the middle of the reaction, the consumption of the raw
materials was confirmed and a polymerization catalyst was
suitably added. After the completion of the reaction,

methyl ethyl ketone was distilled off under reduced pressure
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and the resultant solid was pulverized into a styrene-
acrylic acid copolymer (A-1l) powder. The acid value was 152
mgKOH/g and the weight-average molecular weight was 11000.

Note that the weight-average molecular weight in the
present invention is a value measured by a GPC (gel
permeation chromatography) method and is a value based on
the molecular weight of polystyrene used as a reference
substance. The measurement was conducted using the
equipment below under the conditions below.
Liquid-supplying pump: LC-9A
System controller: SLC-6B
Autoinjector: S1L-6B
Detector: RID-6A
the above units being manufactured by SHIMADZU CORPORATION
Data processing software: Sic480II Data Station
(manufactured by SYSTEM INSTRUMENTS Co., Ltd.)
Column: GL-R400 (Guard Column) + GL-R440 + GL-R450 + GL-
R400M (manufactured by Hitachi Chemical Company, Ltd.)
Elution solvent: THF
Elution flow rate: 2 ml/min
Column temperature: 35°C
[0065]
<Synthetic Example 2>

A styrene-acrylic acid copolymer (A-2) was synthesized

by adjusting the reaction conditions of the production
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method of Synthetic Example 1. In the styrene-acrylic acid
copolymer (A-2), the composition ratio of monomer units was
styrene/acrylic acid/methacrylic acid = 75/11/14 (by mass),
the weight-average molecular weight was 11100, the acid
value was 172 mgKOH/g, and the glass transition temperature
was 108¢°cC.
<Synthetic Example 3>

A styrene-acrylic acid copolymer (A-3) was synthesized
by adjusting the reaction conditions of the production
method of Synthetic Example 1. In the styrene-acrylic acid
copolymer (A-3), the composition ratio of monomer units was
styrene/acrylic acid/methacrylic acid = 82/8/10 (by mass),
the weight-average molecular weight was 11200, the acid
value was 121 mgKOH/g, and the glass transition temperature
was 109°C.
<Synthetic Example 4$

A styrene-acrylic acid copolymer (A-4) was synthesized
by adjusting the reaction conditions of the production
method of Synthetic Example 1. In the styrene-acrylic acid
copolymer (A-4), the composition ratio of monomer units was
styrene/acrylic acid/methacrylic acid = 80/9/11 (by mass),
the weight-average molecular weight was 11400, the acid
value was 135 mgKOH/g, and the glass transition temperature
was 107°C.

<Synthetic Example 5>



46 99 96 zI. ZVI. LE 491. 9EV 66 r- 91.1. zOz O061.

A styrene-acrylic acid copolymer (A-5) was synthesized
by adjusting the reaction conditions of the production
method of Synthetic Example 1. In the styrene-acrylic acid
copolymer (A-5), the composition ratio of monomer units was
styrene/acrylic acid/methacrylic acid = 75/11/14 (by mass),
the weight-average molecular weight was 11500, the acid
value was 172 mgKOH/g, and the glass transition temperature
was 109°C.

[0066]

<Example 1>

Pigment Yellow 155 (Ink Jet Yellow 4GP manufactured by
Clariant): 500 parts

Styrene-acrylic acid copolymer (acid value 155) (A-1): 100
parts

Diethylene glycol: 155 parts

Surfynol CT211l: 15 parts

8N aqueous potassium hydroxide solution (solid content = 34%
by mass): 45.6 parts

The components above were inserted, in that order, into
a 50 L planetary mixer (PLM-50 manufactured by INOUE
MANUFACTURING CO., LTD.) in which the temperature was kept
at 60°C and kneading was started at a rotation rate of 59
rpm and at a revolution rate of 22 rpm. After three minutes,
the mixture aggregated into a rod-like shape. The mixture

was continuously kneaded for 120 minutes to obtain a pigment
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dispersion (solid colored kneaded material). During the

kneading for 120 minutes, the power consumption was
repeatedly increased and decreased in a range of 5 to 15
amperes in accordance with the rotation period of an
impeller. This is because, since the mixture is a semisolid
having an extremely high viscosity and thus is not uniformly
distributed inside the reaction vessel, a large force is
exerted on the impeller every time the impeller shears the
mixture periodically.

After 120 minutes, 1600 parts of ion-exchanged water
was gradually added thereto for 4 hours so that the pigment
dispersion was liquefied. As a result, a uniformly
dispersed mixture having a pigment concentration of 25.1% by
mass was obtained.

[0067]

The resultant mixture was transferred to a stainless
drum, and 360 parts of ion-exchanged water and 180 parts of
diethylene glycol were added thereto. The mixture was
dispersed using a bead mill (Nano Mill NM-G-2L manufactured
by ASADA IRON WORKS. CO., LTD.) at a temperature of 25°C for
a residence time of 1.67 minutes to obtain a water-based
pigment dispersion liquid.

Subsequently, 2080 parts of the dispersion liquid was
continuously subjected to centrifugation using a continuous

centrifuge (H-600S manufactured by KOKUSAN Co., Ltd.,
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volume: 2 L) with a centrifugal force of 18900 G at a
temperature of 35°C for a residence time of 12 minutes to
obtain a water-based pigment dispersion having a pigment
concentration of 15.2% by mass.

Furthermore, an inkjet recording ink having a pigment
concentration of 4% by mass was produced using the obtained
water-based pigment dispersion liquid and the components
below.

Agueous pigment dispersion liquid: 5.52 parts

2-Pyrrolidinone: 1.60 parts

Triethylene glycol monobutyl ether: 1.60 parts

Acetylene glycol surfactant, Surfynol 440 (manufactured
by Nissin Chemical Industry Co., Ltd.): 0.10 parts

Glycerin: 0.60 parts

Ion-exchanged water: about 11 parts
[0068]
<Example 2>

A water-based pigment dispersion liquid was produced as
in Example 1, except that the amount of Surfynol CT211 added
was changed from 15 parts (3% of pigment) to 5 parts (1% of
pigment). An inkjet recording ink having a pigment
concentration of 4% by mass was prepared from the water-
based pigment dispersion liquid as in Example 1.
<Example 3>

A water-based pigment dispersion liquid was produced as
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in Example 1, except that the amount of Surfynol CT211 added
was changed from 15 parts to 30 parts (6% of pigment). An
inkjet recording ink having a pigment concentration of 4% by
mass was prepared from the water-based pigment dispersion
liguid as in Example 1.
<Example 4>

A water-based pigment dispersion ligquid was produced as
in Example 1, except that the styrene-acrylic acid copolymer
(A-2) having an acid value of 172 was used instead of the
styrene-acrylic acid copolymer (A-1) having an acid value of
155 and the amount of 8N aqueous potassium hydroxide
solution (solid content = 34% by mass) was changed from 45.6
parts to 50.6 parts. An inkjet recording ink having a
pigment concentration of 4% by mass was prepared from the
water-based pigment dispersion liquid as in Example 1.
<Example 5>

A water-based pigment dispersion liquid was produced as
in Example 1, except that Surfynol 440 was used instead of
Surfynol CT211l. An inkjet recording ink having a pigment
concentration of 4% by mass was prepared from the water-
based pigment dispersion liquid as in Example 1.
[0069]
<Example 6>

A water-based pigment dispersion liquid was produced as

in Example 1, except that the amount of styrene-acrylic acid
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copolymer (A-1) was changed from 100 parts to 150 parts. An
inkjet recording ink having a pigment concentration of 4% by
mass was prepared from the water-based pigment dispersion
liquid as in Example 1.
<Example 7>

A water-based pigment dispersion liquid was produced as
in Example 1, except that the amount of diethylene glycol
was changed from 155 parts to 115 parts. An inkjet
recording ink having a pigment concentration of 4% by mass
was prepared from the water-based pigment dispersion liquid
as in Example 1.
<Example 8>

A water-based pigment dispersion liquid was produced as
in Example 1, except that the amount of diethylene glycol
was changed from 155 parts to 140 parts. An inkjet
recording ink having a pigment concentration of 4% by mass
was prepared from the water-based pigment dispersion liquid
as in Example 1.
<Example 9>

A water-based pigment dispersion liquid was produced as
in Example 1, except that the amount of diethylene glycol
was changed from 155 parts to 194 parts. An inkjet
recording ink having a pigment concentration of 4% by mass
was prepared from the water-based pigment dispersion liquid

as in Example 1.
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<Example 10>

A water-based pigment dispersion liquid was produced as
in Example 1, except that Surfynol CT211 was changed to
Surfynol CT111l in the same amount. An inkjet recording ink
haVing a pigment concentration of 4% by mass was prepared
from the water-based pigment dispersion liquid as in Example
1.
[0070]
<Comparative Example 1>

A water-based pigment dispersion liquid was produced as
in Example 1, except that 40 parts of dipropylene glycol was
used instead of 15 parts of Surfynol CT211. An inkjet
recording ink was prepared from the water-based pigment
dispersion liquid as in Example 1.
<Comparative Examples 2 to 6>

A water-based pigment dispersion liquid was produced as
in Example 1, except that, as shown in Table 1, 15 parts of
Surfynol 104 (Comparative Example 2), 15 parts of Surfynol
420 (Comparative Example 3), 15 parts of Surfynol 465
(Comparative Example 4), 15 parts of Surfynol CT221
(Comparative Example 5), or 15 parts of Surfynol CT231
(Comparative Example 6) was used instead of 15 parts of
Surfynol CT211 in Example 1. An inkjet recording ink having
a pigment concentration of 4% was prepared from the water-

based pigment dispersion liquid.
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The compositions of Surfynol 104, Surfynol 420,
Surfynol 465, Surfynol CT221, and Surfynol CT231 (each
manufactured by Nissin Chemical Industry Co., Ltd.) are
described below.

Surfynol 104 (1,4-diisobutyl-1,4-dimethylbutynediol,
HLB = 4)

Surfynol 420 (ethylene oxide (20 mass%) adduct of 1,4-

éii diisobutyl-1,4-dimethylbutynediol, HLB = 4)

Surfynol 465 (ethylene oxide (65 mass%) adduct of 1,4-
diisobutyl-1,4-dimethylbutynediol, HLB = 13)

Surfynol CT221 (mixture containing 20% by mass of 1,4-
diisobutyl-1,4-dimethylbutynediol and 63% by mass of ether
compound of secondary alcohol whose alkyl group has 11 to 15
carbon atoms and polyoxyethylene, HLB = 13)

Surfynol CT231 (mixture containing 6% by mass of 1,4-
diisobutyl-1,4-dimethylbutynediol and 33% by mass of ether

compound of secondary alcohol whose alkyl group has 11 to 15

7
!
;

carbon atoms and polyoxyethylene, HLB = 14)
[0071]
<Comparative Example 7>

A water-based pigment dispersion liquid was produced as
in Example 1, except that the styrene-acrylic acid copolymer
(A-3) was used instead of the styrene-acrylic acid copolymer
(A-1) and the amount of 8N aqueous potassium hydroxide

solution (solid content = 34% by mass) was changed from 45.6
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parts to 35.6 parts. An inkjet recording ink having a
pigment concentration of 4% by mass was prepared from the
water-based pigment dispersion liquid as in Example 1.
<Comparative Example 8>

A water-based pigment dispersion ligquid was produced as
in Example 1, except that the styrene-acrylic acid copolymer
(A-4) was used instead of the styrene-acrylic acid copolymer
(A-1) and the amount of 8N agueous potassium hydroxide
gsolution (solid content = 34% by mass) was changed from 45.6
parts to 39.7 parts. An inkjet recording ink having a
pigment concentration of 4% by mass was prepared from the
water-based pigment dispersion liquid as in Example 1.
<Comparative Example 9>

A water-based pigment dispersion liquid was produced as
in Example 1, except that the styrene-acrylic acid copolymer
(A-5) was used instead of the styrene-acrylic acid copolymer
(A-1) and the amount of 8N aqueous potassium hydroxide
solution (solid content = 34% by mass) was changed from 45.6
parts to 54.1 parts. An inkjet recording ink having a
pigment concentration of 4% by mass was prepared from the
water-based pigment dispersion liquid as in Example 1.
<Comparative Example 10>

A water-based pigment dispersion liquid was produced as
in Example 1, except that the amount of Surfynol CT211 added

was changed from 15 parts (3% of pigment) to 45 parts (9% of
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pigment). An inkjet recording ink having a pigment
concentration of 4% by mass was prepared from the water-
based pigment dispersion liquid as in Example 1.
<Comparative Example 11>

A water-based pigment dispersion liquid was produced as
in Example 1, except that Surfynol CT211 was not added in

Example 1. An inkjet recording ink having a pigment

concentration of 4% by mass was prepared from the water-
based pigment dispersion liquid as in Example 1.
[0072]
<Reference Example 1>

A water-based pigment dispersion liquid was produced as
in Example 1, except that Pigment Yellow 185 was used
instead of Pigment Yellow 155. An inkjet recording ink
having a pigment concentration of 4% by mass was prepared
from the water-based pigment dispersion liquid as in Example
o v
-
<Reference Example 2>

A water-based pigment dispersion liquid was produced as
in Reference Example 1, except that the amount of Surfynol
CT211 added was changed from 15 parts to 0 parts. An inkjet
recording ink having a pigment concentration of 4% by mass
was prepared from the water-based pigment dispersion liquid
as in Reference Example 1.

The water-based pigment dispersion liquids and inkjet
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recording inks produced in Examples and Comparative Examples
above were evaluated in accordance with the evaluation items
and evaluation methods below.

[0073]

<Evaluation of dispersibilitys>

The particle size of dispersed particles, viscosity,
and precipitation property of each of the obtained water-
based pigment dispersion liquids were measured to evaluate
dispersibility and long-term dispersion stability.
<Measurement of particle size and viscosity>

After each of the water-based pigment dispersion
liquids produced in Examples and Comparative Examples was
diluted 1000 times, the particle size of dispersed particles
in the water-based pigment dispersion liquid was measured
with "Microtrac UPA150" (manufactured by Leeds & Northrup
Company) . Herein, the volume-average particle size of
dispersed particles was measured as the particle size of
dispersed particles in the water-based pigment dispersion
liquid.

The viscosity was measured at 25°C using an E-type
viscometer (TVE-20L manufactured by Tokimec, Inc.).
<Measurement of precipitation property >

The precipitation property was evaluated as follows.
Each of the inkjet inks having a pigment concentration of 4%

by mass and produced in Examples and Comparative Examples
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was stored in a 10 mL glass vial at 25°C for 2 weeks. The
vial was turned upside down after the storage and
precipitation onto the bottom was observed through visual
inspection. In this method that can be used to measure
precipitation property with high sensitivity, the evaluation
was performed in accordance with the criteria below.
Precipitation property: large --- When a glass vial is

{f} turned upside down, the attachment of pigment particles to a
wall surface is significant.
Precipitation property: medium --- When a glass vial is
turned upside down, the attachment of pigment particles to a
wall surface is recognized.
Precipitation property: small :-- When a glass vial is
turned upside down, the attachment of pigment particles to a
wall surface is hardly recognized.
[0074]

{Kf <Evaluation of inkjet recording ink>
<Evaluation of gloss>

Each of the inkjet recording inks having a pigment

concentration of 4% by mass and produced in Examples and
Comparative Examples was provided to the black cartridge
position of Inkjet Printer EM-930C (manufactured by SEIKO
EPSON CORPORATION) . Images having an image density of 50%
and 95% were recorded on Premium Glossy Photo Paper

(manufactured by SEIKO EPSON CORPORATION) as a recording
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medium 1. The gloss of the recorded images was measured as
a gloss value at 20° using "Micro-TRI-Gloss" (manufactured
by BYK-Gardner). Furthermore, the same evaluation was
performed using Photo Gallery Glossy Paper (manufactured by
Olympus Corporation) as a recording medium 2 to obtain a
gloss value.

When the images having an image density of 50% and 95%
on the recording medium 1 respectively have a gloss value of
30 or more and 60 or more, the inkjet recording ink is
evaluated as good and can be practically used without any
problem. When the image having an image density of 95% on
the recording medium 1 has a gloss value of 70 or more, the
inkjet recording ink is evaluated as excellent. When the
images having an image density of 50% and 95% on the
recording medium 2 respectively have a gloss value of 50 or
more and 70 or more, the inkjet recording ink is evaluated
as good and can be practically used without any problem.
When the images having an image density of 50% and 95% on
the recording medium 2 respectively have a gloss value of 60
or more and 75 or more, the inkjet recording ink is
evaluated as excellent.

[0075]
<Evaluation of long-term dispersion stability>
Each of the inkjet recording inks produced in Examples

and Comparative Examples and used for the evaluation of
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gloss was left to stand at 70°C for 8 weeks. A change in
the volume-average particle size between before and after
standing was measured and used as an indicator of stability.
When an increase in the particle size is 8% or less, the

inkjet recording ink is evaluated as good.

g”'"
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[0077]

As is clear from Table 1, the water-based pigment
dispersion liquids in Examples 1 to 10 have a small volume-
average particle size and good precipitation property in the
vial test. In the inkjet recording inks produced from the
water-based pigment dispersion liquids, the particle size
does not increase even after the long-term storage at 70°C.
When an image is formed using each of the inks, higher gloss
is achieved compared with gloss in Comparative Examples.

If acetylene glycol surfactants whose HLB value is
outside the range of 8 to 12 are used, the amount of
precipitation increases in the vial test and gloss degrades
(Comparative Examples 2 to 6). The range of the acid value
of the styrene-acrylic acid copolymer (b) (Comparative
Examples 7 to 9) and the range of the mass ratio (e)/(a) of
the kneading aid (e) to the bis-acetoacet pigment
(Comparative Examples 10 and 11) specified in the present
invention are important. It is clear that, if such ranges
are outside the ranges specified in the present invention,
the amount of precipitation increases and gloss degrades.

Furthermore, an effect of the kneading aid (e) on C.T.
Pigment Yellow 185 was confirmed. However, even if kneading
is performed with the kneading aid (e) used in the present
invention, a decrease in the amount of precipitation or an

increase in gloss was not confirmed. It was found that the
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As is clear from Table 1, the water-based pignent dispersion |iquids
in Exanples 1 to 10 have a small vol une-average particle size and
good precipitation property in the vial test. In the inkjet recording
i nks produced fromthe water-based piTprent dispersion |liquids, the
particle size does not increase even after the |long-term storage at
70C. When an image is forned using each of the inks, higher gloss is
achi eved conpared with gloss in Conparative Exanpl es.

If

tyl | ycol_ surfactants whase HLE value is outside the r f
510 10 SHETSa, Hite HGUHD P gt &) pI R TN e L RSeETH THE VE
test and gl oss degrades (Ogqmpayati | to 6). Th f
Lhe. act P VRIS OEUAE S yronb Aa e AN e aga yRSr iy CCoRRpAPAFye

Exanpleﬁ_éu%pég) and the range of the nmass ratio (e)/(a) of the
kneadi ng ali €) to the bis-acetoacet pignent (Conparative Exanples

10 and 11) specibhedohttheaPEasentpknyantion are - apgriant. It 1s

cl ear that, such ranges are outside t ranges specified in the

present JdJwentded i ieAPWY Lfd RIRGHRIAELIOkIRE182S &% PRG QI 0SS
degr ades. Furthernore, an effect of the kneading aid™(e) on

C.I. Pi gneydhaYeld=0 1585, Was (reifddiiRf - fulowprfe pavieitdd Jer@adisngdrs
performed with the kneading aid (e) used in the present invention, a
decr easejlidsd heeasiederaf. preci pitation or an increase in gl oss was
not confirnmed. It was found that the
' Industrial Applicability
[0078]

The water-based pigment dispersion liquid obtained by
dispersing the pigment composition of the present invention
in a water-based medium is used as a main component of
inkjet recording ink. The inkjet recording ink contains a
significantly small number of coarse particles and has

excellent dispersion stability, and a high-gloss image can

be formed using the ink.



- 73 - effect of the kneading aid (e) was produced on only limted

pi gments such as C. 1. Pignent Yellow 155 (Reference Exanples 1 and
2). It was confirnmed that the inkjet recording inks described

i n Exanpl es and Conparative Exanpl es had good di schargeability in
preparing full-page printed sanpl es figr gl oss nmeasurenent. |ndustri al
Applicability [0078] The wat er - based pi gnent di spersion |iquid
obt ai ned by di spersing the pignment conposition of the present
invention in a water-based nediun1is used as a nmin conponent of

i nkj et recording ink. The inkjet g ink contains a
significantly small nunber of coars icles and has excel |l ent
dlsperS|gﬁ sta Ilty, and a high-gloss image can be fornmed using the
i nk INB [Claim1l] A pi gment conposition which is in

a sold Torm.ab,coom tenperal bt s, prochoed by knead] 8o: i at Uisom

containing a s=acet oace pI gnen a styrene-acr

aci d Poﬂgh¥§§%tﬁg% @rgaﬁb%dcg H@ng g mﬁ%ﬁﬁ EaEBnéglnlﬁBd a

kneadi n erein e kneadi ng al contal ns”a

sur 1; act gt %@@E@%@t@ﬁ1§1qa@gqgﬁeh%pr<a$enbegtwea@nae%l&er puka (1)
w

copolymer (b), a basic compound (c), a humectant (d), and a
kneading aid (e),

{j? wherein the kneading aid (e) contains a surfactant
composed of a compound represented by general formula (1)

below
R v
R-——C~—CEC—C— R

|
HfO CH,—CH, ofCHQ——CHg —0}1 H
lll

(1)
(in the formula, R1, R2, R3, and R4 each independently
{%7 represent a linear or branched alkyl group having 1 to 8
carbon atoms in its main chain, and m and n each
independently represent an integer of 0 to 20 and do not
represent 0 at the same time), and/or a surfactant composed
of a mixture containing a compound represented by general

formula (2) below



R CCECCRH(0-CH2-CH2 ) 00CH2-CH2 -01H n (1) (in the formula, R1,
R2, R3, and R4 each independently represent a |inear or branched

al kyl group having 1 to 8 carbon atons in its main chain, and mand n
each independently represent an integer of 0 to 20 and do not
represent 0 at the sane tine), and/or7: surfactant conposed of a

m xture containing a conpound represented by general fornmula (2)
below - 75 - RRR R-CGCECGCROO Il (2) (inthe fornmula, Rl, R2,
R3, and R4 each independently represent a |linear or branched al kyl
group having,1 to 8 carbon atoms in its nain chain) and a

pol yoxyet hy ne al kyﬂ' et her whose al kyl group has 12 to 14 carbon

atoms angh o ot_a@:e(g_ QT_go gonpound represented by general formula (3)
bel ow

0 0

H H

(2)

(in the formula, R1, R2, R3, and R4 each independently
represent a linear or branched alkyl group having 1 to 8
carbon atoms in its main chain) and

a polyoxyethylene alkyl ether whose alkyl group has 12 to 14
carbon atoms and/or

an ether compound represented by general formula (3) below

R5

O{CHQCHZO)(I—H

(3)

(g represents an integer of 1 to 30 and R5 represents a
linear or branched alkyl group having 7 to 11 carbon atoms) ;
the kneading aid (e) has an HLB value of 8 to 12; the mass
ratio (e)/(a) of the kneading aid (e) to the bis-
acetoacetallylide pigment (a) is 0.5/100 to 7/100; and the
acid value of the styrene-acrylic acid copolymer (b) is 145
to 175.

[Claim 2]



O ECH2CH20)g H (3) (g represents an integer of 1 to 30 and R5
represents a linear or branched al kyl group having 7 to 11 carbon
atons); the kneading aid (e) has an HLB value of 8 to 12; the mass
ratio (e)/(a) of the kneading aid (e) to the bisacetoacetallylide

pi gnent (a) is 0.5/100 to 7/100; and tée acid val ue of the
styrene-acrylic acid copolynmer (b) is 145 to 175. [Caim?2] - 76 -
The pignment conposition according to aiml, wherein Rl, R2, R3, and
R4 in the general formula (1) each independently represent a |inear

or branched alkyl,groug having 1. to 4 carbon atons_in its main chain,
and mand n é8BhPiHUEPRENHERPPYiFéBRedERPTEANINERgEFEST & t BREBSERd do

Compos Filon Mcosidi At SACHA 12, Shsrarn (RETHAG KB)i RERe gener al
for_rrulai . ga % 6l regggt anneth I, dar.oup and 4 ch represent
a1 S0 IPESTSUE and R ndi TAde 5 AEACTy F ofr eYanPeaHD
eger bl 8 BRI SR LEEEIE R Fhat R Bae Lo b
Tha (o) S0 e el S ased e o X MEPseORR BT,
not represent 0 at the same time.
[Claim 3]
{j} The pigment composition according to Claim 2, wherein
R1 and R2 in the general formula (1) each represent a methyl
group, R3 and R4 each represent an isobutyl group, and m and
n each independently represent an integer of 0 to 6 and do
not represent 0 at the same time.
[Claim 4]
The pigment composition according to Claim 1, wherein

the kneading aid (e) contains the surfactant composed of the

mixture containing the compound represented by the general

{Mn formula (2) below
- R! R?

I I )

R— l‘—czc-—(ls-— rR*
¢
H H

(2)

(in the formula, R1, R2, R3, and R4 each independently

represent a linear or branched alkyl group having 1 to 8



R-CGCEC-CRO00 (2) (inthe formula, Rl, R2, R3, and R4 each

i ndependently represent a linear or branched al kyl group having 1 to
8 - 77 - carbon atons in its main chain) and the pol yoxyet hyl ene

al kyl ether whose al kyl group has 12 to 14 carbon atons and/or the

et her conpound represented by the general fornula (3) below RS (3

)

carbon atoms in its main chain) and

the polyoxyethylene alkyl ether whose alkyl group has 12 to
14 carbon atoms and/or

the ether compound represented by the general formula (3)

below
RS

(){CH;CHg()%H

O
(3)
(g represents an integer of 1 to 30 and R5 represents a
linear or branched alkyl group having 7 to 11 carbon atoms) .
[Claim 5]
The pigment composition according to any one of Claims
1 to 4, wherein the polyoxyethylene alkyl ether whose alkyl
group has 12 to 14 carbon atoms is an ether of
polyoxyethylene and a secondary alcohol whose alkyl group
éj% has 12 to 14 carbon atoms.

[Claim 6]
The pigment composition according to Claim 5, wherein
the polyoxyethylene alkyl ether whose alkyl group has 12 to

14 carbon atoms is a compound represented by general formula

(4) below



(q represents an integer of 1 to 30 and R5 represents a |inear or
branched al kyl group having 7 to 11 carbon atons). [C aim 5] The
pi gnment conposition according to any one of Clains 1 to 4, wherein

t he pol yoxyet hyl ene al kyl ether whose al kyl group has 12 to 14 carbon
atons is an ether of pol yoxyethyl ene 7d a secondary al cohol whose

al kyl group has 12 to 14 carbon atons. [C ai m 6] The pi gnent
conposition according to Claim5, wherein the pol yoxyet hyl ene al kyl

et her whose al kyl group has 12 to 14 carbon atons is a conpound

represe d ner 4) below - 78 - cH3-(cH2)x-r-(0OH2)
y- CH3 d£§'tﬁéH€§W0"§E5“€FEP @gﬁnula X +y is a positive integer
of 9 to 11 and p re ents an |nteger of 2 to 30). [Caim7]

The pi gnment conp05|ﬂD Addadtdindgl to any one of Cains 1 to 6,
wherein the conpound r present d by the general formula (3) bel ow R5
o (cH2cmo (4)

(in the formula, x + y is a positive integer of 9 to 11 and
p represents an integer of 2 to 30).
[Claim 7]

{f: The pigment composition according to any one of Claims
1 to 6, wherein the compound represented by the general

formula (3) below

R5
O{CHICHQO)(I—H

(3)
(g represents an integer of 1 to 30 and R5 represents a
linear or branched alkyl group having 7 to 11 carbon atoms)

S is polyoxyethylene nonylphenyl ether.

P

[Claim 8]
The pigment composition according to any one of Claims
1 to 7, wherein the bis-acetoacetallylide pigment (a) is C.I.
Pigment Yellow 155.
[Claim 9]
The pigment composition according to any one of Claims
1 to 8, wherein the mass ratio (b)/(a) of the styrene-

acrylic acid copolymer (b) to the bis-acetoacetallylide



(3) (q represents an integer of 1 to 30 and R5 represents a |inear or
branched al kyl group having 7 to 11 carbon atons) is pol yoxyethyl ene
nonyl phenyl ether. [Caim8] The pignent conposition according to any
one of Clains 1 to 7, wherein the bis-acetoacetallylide pignment (a)
is Cl. Pignment Yellow 155. [Claim9]79 - The pignment conposition
according to any one of Clains 1 to 8 wherein the mass ratio (b)/(a)
of the styrene-acrylic acid copolyner (b) to the

bi s-acetoacetallylide - 79 - pignment is 10/100 to 40/100, and the

gtla;?m;?tl .0 %r&tl (11%7) E%%]tog)estgjyrre%tl%r@tc’] %ﬁ?ﬂ fgﬂet he b| s acet ggéet al | yI i de

o1 gnont SBBOLIC G i T T %%o%c%'ﬁo&cr%tsﬁlv&&%"e?é%ﬁteﬁﬁr@ nas

a solid GO t t of 7 t 0% by mass. [d aim 11] A wat er - based
pi gnent qézqslonq %q éﬁbroduced by di spersing the pignent
conp05|tﬂd¥%1%pqgﬁdlng to any one of Clains 1 to 10 in a water-based
medi

The pigment composition according to any one of Claims
1 to 9, wherein the pigment composition which is in a solid
form at room temperature has a solid content of 70 to 90% by

551 mass.
[Claim 11]

A water-based pigment dispersion liquid produced by
dispersing the pigment composition according to any one of
Claims 1 to 10 in a water-based medium.

[Claim 12]

An inkjet recording ink comprising the water-based
pigment dispersion liquid according to Claim 11 as a main
component.

[Claim 13]

M

A method for producing a water-based pigment dispersion
liquid, the method comprising a kneading step of kneading a
mixture containing a bis-acetoacetallylide pigment (a), a
styrene-acrylic acid copolymer (b), a basic compound (c), a
humectant (d), and a kneading aid (e) to prepare a pigment
composition which is in a solid form at room temperature;
and a dispersion step of dispersing the pigment composition

in a water-based medium, wherein the kneading aid (e) is a



[Claim12] An inkjet recording ink conprising the water-based

pi gment dispersion liquid according to Claim11l as a main conponent.
[ aim13] A method for producing a water-based pignment

di spersion liquid, the nethod conprising a kneading step of kneadi ng
a mxture containing a bis-acetoacetddy ide pignent (a), a
styrene-acrylic acid copolyner (b), a basic conmpound (c), a hunectant
(d), and a kneading aid (e) to prepare a pignment conposition which is
inasolid format roomtenperature; and a dispersion step of

di sper si t he gnent conposition in a water-based um wherein
the kneStigosrat sfmpgssgp Stag LounPric Srerconneeadtyr SAheomiound
repr esegte %logﬁ for mula (1) below RIR2 3 R GCECCR4

H (0- CH 6ﬁf§ Q’H (1) (inthe formula, Rl, R2, R3, and R4
each |ndependently repr e&ent a IRnear or branched al kyl group having
1 to 8 carbon atons |]g h n, and mand n each independently
represent an integer T— do not represent 0 at the same

time) andgy ()-agﬂw—f@m@)r[ coerOS@ @Iﬁlq-a—OHXt—ulCB}ﬂOﬂt ai ni ng a conpound
representedl by general /fiornul a (2)\ bel ow n

(1)

{i} (in the formula, R1l, R2, R3, and R4 each independently
represent a linear or branched alkyl group having 1 to 8
carbon atoms in its main chain, and m and n each
independently represent an integer of 0 to 20 and do not
represent 0 at the same time) and/or
a surfactant composed of a mixture containing a compound

represented by general formula (2) below

R1 R®
s b
R'—(I;‘—C:C—(I)—R
O 0

C i B

(2)

(in the formula, R1l, R2, R3, and R4 each independently
represent a linear or branched alkyl group having 1 to 8
carbon atoms in its main chain) and a polyoxyethylene alkyl
ether whose alkyl group has 12 to 14 carbon atoms or an

ether compound represented by general formula (3) below



RR2 -;114 0111 (2) (inthe formula, Rl, R2, R3, and R4 each

i ndependently represent a linear or branched al kyl group having 1 to
8 carbon atons in its main chain) and a pol yoxyet hyl ene al kyl ether
whose al kyl group has 12 to 14 carbon atons or an ether conpound
represented by general formula (3) be8Dw - 81 - R5 (3) (g
represents an integer of 1 to 30 and R5 represents a |linear or
branched al kyl group having 7 to 11 carbon atons); the kneading aid
(e) has an HLB value of 8 to 12; the nmass ratio (e)/(a) of the
kneading pfd (e) to the bisacetoacetallylide pignent (a) is 0.5/100
to 7/100; jand the acid value of the styrene-acrylic acid copol yner
(b) use )L{r(engiﬂg)}‘.r,ep is 145 to 175. [C ai m 14]

(3)
(g represents an integer of 1 to 30 and R5 represents a
linear or branched alkyl group having 7 to 11 carbon atoms) ;
the kneading aid (e) has an HLB value of 8 to 12; the mass
€iﬁ ratio (e)/(a) of the kneading aid (e) to the bis-
acetoacetallylide pigment (a) is 0.5/100 to 7/100; and the
acid value of the styrene-acrylic acid copolymer (b) used in
the kneading step is 145 to 175.
[Claim 14]
The method for producing a water-based pigment
dispersion liquid according to Claim 13, wherein the
surfactant (e) contains a surfactant composed of a mixture

containing the compound represented by the general formula

é“ﬁ (2) below
- R! R2
| | ;
R3-~(]3—~C = c——-(|3~— R
9 i
H H

(2)

(in the formula, R1, R2, R3, and R4 each independently

represent a linear or branched alkyl group having 1 to 8



The net hod for producing a water-based pignent dispersion liquid
according to Claim13, wherein the surfactant (e) contains a
surfactant conposed of a m xture containing the conpound represented

by the general fornula (2) below RR2 I'14 11111 (2) (in the fornula,
R1, R2, R3, and R4 each independentdy8xepresent a |linear or branched
al kyl group having 1 to 8 - 82 - carbon atons in its main chain) and

t he pol yoxyet hyl ene al kyl ether whose al kyl group has 12 to 14 carbon
atons and/or the conpound represented by the general fornula (3)

bel ow 0-ECH2CH2(A ii re nts an nte er of o 30 and
R5 repr éS¢én é‘tl(qn}’?ed-ﬁl g‘?*)sbr“é’ﬂ{‘hé’%a&l yl“”‘S I Yr?é‘y?t#@affecar bon
at ons) . Th thod for ucin sed

pi gment a&%’g jﬁc?]r? IWh(fl?ed a;@g/; FEYR &5 31% ¥ gélr “f4, O\ﬁhf?&@%ﬁ t he
bi's- aceto%ﬁetallllé$% ou%%?repres nted'ﬂyﬂ%ﬂ% é@ﬂ 1%%rﬂ&? 16]

below
R’

(){CHQCHQO)(I—H

™

(3)
(g represents an integer of 1 to 30 and R5 represents a
linear or branched alkyl group having 7 to 11 carbon atoms) .
[Claim 15]

The method for producing a water-based pigment
dispersion liquid according to Claim 13 or 14, wherein the
bis-acetoacetallylide pigment is C.I. Pigment Yellow 155.
[Claim 16]

The method for producing a water-based pigment

dispersion liquid according to any one of Claims 13 to 15,

@

wherein, in the kneading step, the mass ratio (b)/(a) of the
styrene-acrylic acid copolymer (b) to the bis-
acetoacetallylide pigment (a) is 10/100 to 40/100, and the
mass ratio (d)/(a) of the humectant (d) to the bis-
acetoacetallylide pigment (a) is 16/100 to 35/100.
[Claim 17]

The method for producing a water-based pigment

dispersion liquid according to any one of Claims 13 to 16,



The net hod for producing a water-based pignent dispersion liquid
according to any one of Clains 13 to 15, wherein, in the kneading
step, the mass ratio (b)/(a) of the styrene-acrylic acid copol yner
(b) to the bisacetoacetallylide pignment (a) is 10/100 to 40/100, and
the mass ratio (d)/(a) of the hunecta® {d) to the

bi sacet oacetal |l ylide pignment (a) is 16/100 to 35/100. [ aim 17]

The nmethod for producing a water-based pignment dispersion |iquid
according to any one of Clains 13 to 16, - 83 - wherein the pignment
conposition which is.in a solid fqorm at rqom tenperature has a solid
cont ent "GETFET FTSORGY ks € OPESHOIB LR A ilijaetsoﬁégoia*Fﬁ‘gaitnk
conprisin S_a nmai_n_conponent, -a water-base i.gnent. di spersi_on
qui d_ Bl CeaREy AN SnbBod R0 SAUEERG £ wiler tha0dd N, GRERt

di sper Si[%ﬂaliimqliqu according to Clains 13 to’ 17.

An inkjet recording ink comprising, as a main component,
a water-based pigment dispersion liquid produced by the
method for producing a water-based pigment dispersion liquid

according to Claims 13 to 17.
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