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5 THEREOF, AND INK

BACKGROUND OF THE INVENTION
Field of the Invention
The present invention relates to an aqueous

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

15 water and a preparation process thereof.
Related Art

An ink-jet recording method is a method in

which ink droplets are formed by any of various ink-
ejecting systems, and a part or the whole of them are

20 applied to a recording medium such as paper,
processed paper, plastic film, fabric or the like,
thereby conducting recording. Aqueous recording
ligquids composed mainly of a dye and water-soluble
additives have heretofore been used as recording

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

with these recording liquids may not have



CCOLORANT- CONTAI NI NG PARTI CLE AND PREPARATI ON PROCESS THEREOF,

WATER- | NSOLUBLE- COLORANT CONTAI NI NG PARTI CLE AND PREPARATI ON PROCESS - 2
satisfactory properties in water fastness, |light fastness or the |ike
dependi ng on uses thereof in sone cases, @nd so a further inprovenent is
being contenplated. It is thus attenpted to inprove the 5 water fastness
and |ight fastness by changing a coloring material froma dye to a pignent.
However, a pignment ink is often poor in ejection stability froma nozzle of
an ink-jet head conpared with the dye ink. In addition, since the pignent

is not a 10 sinhgl.e | ecu a d e, i s conposed
of particles, Sagc ab sorp %gp %é?%ﬁ%gbggohés%broaé%& b sc%‘gered | i ght

and reflectedﬂ g L ga qqﬁm that the
coloring of an |nagfg¥ornedg%yﬂgﬁplgnggﬁain C%pgenergﬁﬁy ?gﬁdg to becone

llow conpared Wdnfe thadeHf Mqi 5898 FArwRd DY n BrRerdie HsMBLDRY for
sol ving the probl ens |nvoIV|ng such coloring property includes Such a

met hod that thkRemigEMtes. finelys gtlousdatThapeets tiohusprdesradige for finely
grinding 20 the pignment to 100 nmor snaller so as to | essen the influence
of |ight- Scamagramgfaeschexdi dnd fighsmfssitore gz dperdlyarcoipar abl e to t hat
of the dye. The fine grinding of the pignent is generally conducted by
mechani cal f oragd Qisiitngy ma e spet st ngM2B8 fgachitive asudiipeenta. sdinverndt, a roll
mll or a ball mll. According to this nethod, however, the fine grinding
of the plgnen@|R$9W%H§eH3¥ol%b%ﬁFeTOBoﬁ§lﬂ@ electiqmes i b&tBf primary

articles the of Accor thi.s, net ho di fficul to be lied to a
Ease wher e fu rrf%ﬁdjr% ?g ?Eqﬁlp}(eaeﬁg‘ﬁ%s@“ﬁ%ﬁrﬁ Eﬁgpon

Lai d- No. 11 It th
pg:tlgfgndlane er %8}th§n'56%%q§ﬁ?§an%%ée ggégn gsmgg&tﬁgfqyﬁelggsssls ©

i ncreased)§o %ﬁﬂg%ﬂ‘%of%%f%% mafdemopeaven 1@ ffiquldy ésdf@COHGEeigd on
the provision of "a pignment having uniformaquality. Since it is very 10

difficult to gnpgbdde §f gEntitlesnubheabparidlas dpwet the peLomey
particles by this nethod, a pignent the primary particle of which is |arge
cannot be usedrasd dway tat ecabtetred fheghpurpas e aflgrtovd di hghpi gpent
particles having & Porent compared with the dye, so that the
coloring of an image formed by a pigment ink
15 generally tends to become low compared with that of
an image formed by a dye ink. A method for solving
the problems involving such coloring property
includes such a method that the pigment is finely
ground. There is thus a demand for finely grinding
20 the pigment to 100 nm or smaller so as to lessen the
influence of light- scattering and exhibit
transmission property comparable to that of the dye.
The fine grinding of the pigment is generally
conducted by mechanical force using a dispersing
25 machine such as a sand mill, a roll mill or a ball

mill. According to this method, however, the fine

grinding of the pigment is limited to about 100 nm to



15 than 100 nm On the other hand, there have been proposed processes that
a pignent is dissolved once and deposited again to produce fine particles
of the pignent. Japanese Patent Application Laid-Qpen No. 9-221616 has
proposed fine grinding by the acid 20 pas{ing process that an organic
pigment is dissolved with sulfuric acid once. However, this process fails
to provide pignent particles having a particle dianeter smaller than 100
nm Japanese Patent Publication Nos. 4-29707 and 6-4776 describe such a 25
process that an organic pignent is dissolved in a non-protic polar sol vent
in the presen of an al kali and then neutraliz with an acid to provide
fine o 4 DEBRORCHRET | CFebt L8de RAECTFABSgEReHaRE of ATEOBRGRERYand a
di sper si on- st abi.l i zi treat ment -are,pot conducted at .the sane tinme in this
process, home%gﬁf &%§$§1 ﬁ%i%%%?%%u ?né?ygﬁrgﬁéiﬁa&fQQSﬁ %9%ﬁready

under go aggr eqaLlan ARG & SPEr 86 0y A0d:8Qult oS (Il uld Sorprovide a

pi gnent di spersion of the substanti y hanomnet er n Japanese Patent

Publication Nag»13-2166h B1333532NMo6- 96671901309 Japanesggfatent _
Application Laid-Open No. 11 10 130974, fine pignent particles are provided

by di ssol v§ ng1angerganine P giedi spdds dofli SBekSieN@aaqenil ¢ utiumset ar
surfactant or a resin together in a nonprotic polar solvent in the presence
of an al kal i atfid thieem ingudrital 1 i mgré héesskukidon swi tthaan @t dcdot 15sdeposi t
t he pignent. However, an investigation by the present inventors has

reveal ed t hat inkgegispeeito pargredesr obrkarnsd Bpc Mo guusiess are not
sufficient in dispersion stability in an agqueous sol vent containing water

for applying ERERUELHorio@ppPeltared RAt EReHRLOY iTHeT AL idk-jet. Since
t hi roce conprises a step. of _addin I isg.the acid to a _pignent

ol uton (vet B BERtoMAT 3t 010t £P Sleftiats SHepost Eobnd CpigraRY and

separ at i ofy, of dtit}.%i@tﬂr{:?néo f%}?ﬂ& h@hé‘){;;{]gﬂ niY t%?‘étrr{a"i'l'ezﬂtséé)f'tfé‘ﬂe >
reprecipitation’i's al'so conducted af same time, it 1S 1 posSsible to

sufficiently %h%‘he"cthea%%?ﬁﬁa?%i oba P 1 EDBsPHLYTRAL sPRSHHIES a aMyRontt 1S
inferred that - 5 a’'pignent dispersion Of the nanoneter order having an

even particl e téicapatiela answtt bel st abl yhpeaviided aaven adratoia ok speedi ng
treatnment using a ball mlIl or the like is subsequently conducted. 5 By the
way, when a piagnmentracomiatien gl | hkri shespdrbose W jpstqviiding consi der ed
that an ink excellent in shelf stability is obtained by finely grinding
pi gnent parti Sleergndarthakge PavindcasPay téliehsiane %ﬁ%ﬁhﬁﬁe in

particle Péan%%%%(¥o&fgh. On the other hand, there have been

proposed processes that a pigment is dissolved once
and deposited again to produce fine particles of the
pigment. Japanese Patent Application Laid-Open No.
9-221616 has proposed fine grinding by the acid

20 pasting process that an organic pigment is dissolved
with sulfuric acid once. However, this process fails
to provide pigment particles having a particle
diameter smaller than 100 nm. Japanese Patent
Publication Nos. 4-29707 and 6-4776 describe such a

25 process that an organic pigment is dissolved in a
non-protic polar solvent in the presence of an alkali

and then neutralized with an acid to provide fine



10 pignment dispersion are little even when the ink is not used for a |ong
period of time, and so good ejection property is easily achieved viewed
fromproperties of term nal sedinentation velocity of the ink when the

ej ection property of the ink froma 15 nozzle (ejection orifice) of an
ink-jet head is considered. However, t e ¥ iner the pi gnent particle, the
nore increase in the surface area per unit mass of the particle. Thus, the
conventional way of a dispersion stabilization nay not be enough for a 20
di spersion conprising a particle having a dianeter of nanoneter order. Wth

respect to a pignent coated with a resin _by only physical adsorption force,
it | eaves a fRaPMERtsPREEACkaS stdice WWRenf Bn9i ghendiny sfickhg 25
structure is used as a conponent of, an in%hifr ink jet, in sone cases, the

pi gment may fBEATRBE GRSy & KE RRIST Phatt kPMBS SF SRS i ti ves
R00e0 (0 notpo e e A %l Bhsts D cauge L1l the aual 1ty o
ni Cependt noNRASmELARY Sl sl sploshegaresatssy At mantiy S o
INVENTIONF t p$ raaeQr dnd@ngametesdt 0bnt BBoRr 888Bkrsion, and so

it is difficult to provide a pigment dispersion of

the substantially nanometer order. In Japanese

Patent Publication Nos. 5-27664, 6-33353 and 6-96679,

and Japanese Patent Application Laid-Open No. 11-

10 130974, fine pigment particles are provided by
dissolving an organic pigment and a dispersing agent
such as a surfactant or a resin together in a non-
protic polar solvent in the presence of an alkali and
then neutralizing the solution with an acid to

15 deposit the pigment. However, an investigation by
the present inventors has revealed that the pigment
particles obtained by this process are not sufficient
in dispersion stability in an aqueous solvent
containing water for applying them to, for example, a

20 water-based ink for ink-jet. Since this process
comprises a step of adding dropwise the acid to a
pigment solution (water content: 20 % or lower) to
deposit the pigment, and separation of the pigment
from the solvent by neutralization and

25 reprecipitation is also conducted at the same time,

it is impossible to sufficiently prevent association

of the pigment particles, and so it is inferred that



10 invention to provide an aqueous dispersion in which a water-insoluble
colorant is stably dispersed in an aqueous nedi um cont ai ni ng water and
which is suitably used an i nk which can provide a print excellent in
coloring and transparency, and a process capable of 15 efficiently
prepari ng such an aqueous di spersion. Another object of the present
invention is to provide particles that contain a water-insol uble col orant
and have excellent dispersion stability in water and a preparation process
thereof. 20 A further object of the present invention is to provide an ink

whi ch can be suitably used in formatjon of a high-quality inmage. According
to the presenf PAIBRRToRLSHRHT IS ¢ ugh%rﬁ@?ﬁﬁgtﬁg 566@6U§4ﬁiﬂﬁﬁ%ﬂcm

i Si 25 ticl. ai ni ter-i I | or.ant, th
compri N 2 SaRSLLLLe N alning. & vater brsolubl SOLorant, s
di spersi on ha@h&ﬁea' LaRSseatt rﬂf]@atmeﬁgtﬁg'ﬂ%éyaofba?ﬁt H\'I‘?Lrle éﬁ‘acl'he?’o’ 000
Ccps when t he I spersion-conprises an enoug a unt o t he partl cle so as to

show the absorfbapce speals wr|us regarsh agcthg. visible light of 1. 5
According to the present invention, there is also provided a process for

preparing mn aqueousyditsRENE PN, widh C SOFREhSe8ohREa istieRs iafk i(sl)
providing a solution conprising a waterinsoluble colorant and a di spersing
agent di ssol vadedlO fior dnenigu,otitt Ds gaomsiderednthien tme iprkesence of an
alkali; and (2) mxing the solution with water and obtaining a dispersion
conprising a paceildleatcdm ahelfy sthabivaiey - insobtbliaedobyr fitnedid t he 15

di spersing. According to the present invention, there is further provided a
particle cont dFANAGNY RAGBENs RADTECEDF or ARE, 2sABANAG tie dHROTU as t hat

f th ter-i bl, | t . talli tate, 2 d [

col ored part it KiEhd Alatdis s LBl BF &t ChAd s G ol edihart

col ored part &Ft i heMardl: insBiiTe 81 67ah . »
of - aonm ioscoEREer Ao et LR Shah e 98 JRUIR Ny o the

present invenhb@nyskle@r % Sitddd SeF158ToPr Ovhdedadn isRK gey@pri sing the
particles described above in an aqueous nediumin a g _ dispersed state.

Accordi ng to thecprieseprdguredly i DN, c4HEI @ h8hyevedt wlilewld tthem provi ded a
process for preparing a
properties of terminal sedimentation velocity of the
ink when the ejection property of the ink from a
15 nozzle (ejection orifice) of an ink-jet head is
considered. However, the finer the pigment particle,
the more increase in the surface area per unit mass
of the particle. Thus, the conventional way of a
dispersion stabilization may not be enough for a
20 dispersion comprising a particle having a diameter of
nanometer order.
With respect to a pigment coated with a resin
by only physical adsorption force, it leaves a fear
of solvent resistance. When a pigment of such a
25 structure is used as a component of an ink for ink-

jet, 1n some cases, the pigment may form not only the

cause that the kinds of varicus additives added to



particle containing a water-insoluble colorant, which 5 conprises the steps
of: (A preparing the aqueous dispersion in accordance with the process
descri bed above; (B) form ng an aggregate conprising the particle fromthe
di spersion to separate the 10 aggregates fromthe dispersion; and (C
inparting redispersibility to water to'tﬁ%'barticle in the aggregate. BRI EF
DESCRI PTION OF THE DRAW NG 15 Figure 1 is a schematic drawing typically
illustrating a particle according to the present invention. DETAI LED
DESCRI PTI ON OF THE PREFFERED EMBCODI MENTS 20 The enbodi ments of the present
invention will hereinafter be described. However, the present invention is
not |inmted tbhehask emsodilmariiesl, et agbaeushai spessi dhadcddrdling to the
present invention conprises a particle containing a water 25 insoluble

col orant, whi 8R4ty SfetdEd 457 H el uhTRERt é?n%ﬁée\ﬁétoéfﬁt%e

i ght-scat terjng intensity of the i SPSLSLon s gL RN 20909 eps,uhen the

temperature is liable to become great, and a quantity
5 of the ink ejected from a nozzle of an ink-jet head

varies.

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

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

15 efficiently preparing such an aqueous dispersion.

Another object of the present invention is to
provide particles that contain a water-insoluble
colorant and have excellent dispersion stability in
water and a preparation process thereof.

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

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

25 particle containing a water-insoluble colorant, the
particle being dispersed in a medium containing water,

wherein the dispersion has the light-scattering



- 9 dispersion conprises an enough anmount of the particle so that the

di spersion shows the absorbance peak val ue regarding visible |ight, such as
the light having the wavel ength of about 380 to 700nm of 1. 5 This neans
that the light-scattering intensity of the dispersion is as extrenely |ow
as at nost 30,000 cps even when the dispersion contains enough anmount of
colorant to show the absorbance peak value of 1 regarding the visible
light. For the conventional 10 pignment ink conprising a pignment particle
whose average particle dianeter is about 150 nm the lightscattering
intensity of t Lk is t 0, 00 0,000 cps n e absorbance
peak val ue ofEFﬁghgéEyéﬁ??gﬁgi%g?ﬂgeg?égnééf8g§rgﬁngwg%é Jﬁg?ble region 15

s L 1t W gbepundeny! oot framd s Lashghhaholie Wisuale igAnspaency of

t he aqueous di spersion acco ng to the présent invention | i gher
than the convgpt hanab RHIEHhd MosdPSaRaEt behR kR 1%MCH URPUShe

di spersion conprises a fine particle 20 of a water-insol uble colorant such
as a pignent, vaedblbe lfiighe peffticle is forned by mxing a non-erotic
organi c solvent, in which a dispersing agent and a water-insol uble

col orant, Jor exanpRecoadiirgnein the pissehtednveinth cmat ethef eferably, the
particle has 25 a plurality of parts colored with the fine particle of the
wat er - i nsol ubRéseobgraidekacPEtcede EQFoPEEPRAANY B& FEEAdYed with a
non-col ored part nade of -, 10 the dispersing agent._ The aqueous

di spersi on ac€dFREAGLCH 1t H@lﬁrés%?ﬂ‘p¥h§%gt rBA g§eﬁ’l§t &fred by di spersing
such fine particles i,n an _agueous nedi nkconposed mai.nl y of ter. 5 Such
an aqueous dispersié&)c§ﬁqﬁ§ %j%eﬁog§,l?8r08?§ﬁﬁ%in lﬂa%%%%ﬁfof (D)

di ssol ving an, Lganks IRl AS Snyel e bBSOLYRLE Lealar atls A,

di spersing agent 1n a non-protic organic solvent “contal ning an alkali; and
(2) mxing t henphgpenl-pkd St W+ @in 0Bt sbnedntnihhe het e dshnad tdir wager to
provi de an aqueous dispersion in which a particle containing the pignment
are di spersedalRaddrdiamgl to this process, the pignment solution obtained in
the step (1) is mxed with water, whereby the solubility 15 of the pignent
is lowered and fine (Bar midipfthdesplyghban wWathnyederarand| e di ameter of
about 0.5 to 40 nmis deposited in the solution. If the di spersing agent
does not coexPbtainif & diRPeEHECR | AeMPELEiePe amPEFd IS Yat her to form a

great aggregate. 2Q I.n the above-described. constitution, however, it is
consi dered t hP&E 1A% ?xﬂ%t?ﬁ_%%%OEFﬁéep&PﬁP&P@tdéﬁﬁgﬂﬁgﬁ in the
sol ution £§ CSEE%%E@fh t he di spersing agent by letting the dispersing
agent coexist in“thé sol'ution, and the di spersing agent

According to the present invention, there is

further provided a particle containing a water-
insoluble colorant, showing the same hue as that of
the water-insoluble colorant in crystalline state,

20 and having a colored part with the water~insoluble
colorant and a non-colored part, wherein the non-
colored part exists within a circular area having a
radius of 40nm whose center is a given point in the
particle.

25 According to the present invention, there is
still further provided an ink comprising the

particles described above in an aqueous medium in a



25 covering at least a part of the fine particle of the pignent prevents
the formation of the great aggregate of the fine particle effectively.
According to the - 11 present invention, even when an aggregate of the
fine particle is formed, the nunber of tilge fine particle in the aggregation
is not considered to exceed 1x109. It is inferred fromthe observation
through a 5 transm ssion type electron mcroscope that the

pi gnent -contai ning particle in the aqueous dispersion formed in this
process has a plurality of colored parts 1 colored with the fine particle
of the water %gggégggg gg%grqnt, and the colored parts 1 are 10 divi ded
with a non-color part F the di spersing agent as typically illustrated

in, for exanple, Figcchraang ito it%qég%;ééj@ﬁ@diﬁbéhﬂ@%,c@h%&%d fart is
stably present in the dispersion, and the size of the colored part is snal

enough not toyseakten 1t ke dtihght phfotided va spbbeekegifer. phidpidielg wor ds, the
pi gnment contalning particle is said to have a non-col oredpart in a circul ar
area havi ng apaadigdeotoh®aimiwpse veerd ef ihsoaupileenofioiraint ,n whiech
particle. That is to say, the dispersion of the present 20 invention has
few of col%redopprtises sbat tsdrepsheofd sible |ight unlike the conventional
ink in which a pignent particle prepared by a mechanical grinding process.
Therefore, the di spéPdi OFCEHINISI T R2FLPNEI 8LARGI A8 1dver age particle

di aneter of, for 25 exanpl, 0O nmor smaller a aet rm ned by dynamc
[ ght scatt er FRECFEAEGFORED (K09 IHATRES h FF SELEEH: FERVRG and hi gh i n
transparency Conparqgﬁm J}ﬁing an aggregate comprising the
particle from the dispersion to separate the
10 aggregates from the dispersion; and

(C) imparting redispersibility to water to the

particle in the aggregate.

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

invention.

DETAILED DESCRIPTION OF THE PREFFERED EMBODIMENTS

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

The aqueous dispersion according to the present

invention comprises a particle containing a water-

25 1insoluble colorant, which is dispersed in a medium
containing water. The light-scattering intensity of

the dispersion is at most 30,000 cps when the



- 12 dispersion of pignment particles having the sanme particle dianmeter and
prepared by the ordinary grinding process. Wien a pignent is dissolved once
and then deposited by a process |like the present 5 invention, it is
general ly consi dered that crystallizatioghof t he pi gnent does not
sufficiently progress, and so a pignent maki ng good use of coloring when it
takes a specific crystalline structure has a di sadvantage fromthe
vi ewpoi nt of 10 coloring ability. However, the pignent-containing particles
obt ai ned by the process according to the present invention exhibit the sane
hue as that of the pigment in crystalline state, and nore specifjically
exhi bit such @&PBRIAEOADIOMPY i3fd a IRROWIRf @PeHBE 24 (thY) HadmatR hue
line state is within 3Q though the

hibited by th th |
o Ta o SR R S DhRS TR e B Be P aPRE RS RS Ak soon
t hi bi t | b)
oo g ke G2 PRSI AL ® SR B2tna BT L1 (he
same mass as 40g,dSPRES|ARACGHd] r@fté)b&@@ BBESER! 7gBkant in o far as

t he pignent - cont ai ing parti contained In t i spersi‘on accordlng to

the presery iqyest h@ﬁn@a\(:%aacn R aﬁh’ﬁ@@%@é‘f%é%hﬁ dis aFRbRMT W (¥ e range
of 3 nmor greater as neasured by the dynam c | %t scattering neasurenent.

- 13 In thisdagpgeeusod Spery (ktidive Py g mtasoatam@isrtg 3wyraa el gss
contained in the aqueous di spersion having the above-described |ight
scattering i ntenal Whenmntdeprifsreats yomavenbaiaveeagegh pardurd efdi anet er of
at nost 150 nm because such an aqueous di spersion may be suitably used as
an ink for inkojleranss tdesdrdvbechabveorparcer peass vRdiuepradpar i ng

regarding the visible light. For the conventional
10 pigment ink comprising a pigment particle whose
average particle diameter is about 150 nm, the light-
scattering intensity of the ink is about 150,000 to
250,000 cps when the absorbance peak value of the
conventional pigment ink regarding the visible region
15 is 1. It will be understood from this fact that the
visual transparency of the aqueous dispersion
according to the present invention is much higher
than the conventional pigment ink. The particle in
such an aqueous dispersion comprises a fine particle
20 of a water-insoluble colorant such as a pigment, and
the fine particle is formed by mixing a non-protic
organic solvent, in which a dispersing agent and a
water-insoluble colorant, for example, a pigment are
dissolved, with water. Preferably, the particle has
25 a plurality of parts colored with the fine particle
of the water-insoluble colorant, each of the colored

parts being divided with a non-colored part made of



t he aqueous di spersion according to the present 10 invention conprises the
steps of: (1) providing a solution conprising a water insol uble col orant
and a dispersing agent dissolved in a non-protic organic solvent in the
presence of an alkali; and 15 (2) m xing;jhe solution with water to obtain
an aqueous di spersion conpri sing partlcles cont ai ning the water-insol uble
col orant and di spersing agent dispersed in a water-containing nedium The
preparation process of the agueous di spersion 20 according to the present
invention will hereinafter be described in detail. Incidentally, in the

fol | owi ng d the d t t

peci 110 exanfit oF SEREMEELATRL Lol A BTt SoveveriBbie o ©
ter- | ub t

T 1o o orSan Bbigment S HLT Suno! ront [ 1S bt ERd B PTE B0

the preparati@0spEPSesg %héhh%1%%1%9&§tﬁé§8§r§h05naﬁ€1ﬁ%@b%9rr¥e‘21ﬂd?@ first

enbodi nent of the presént invention is a step of dissolving an organic
pignent in a beMp6EeH ma@hdanicr wsdyent to prepare a pignent sol ution,

and the second
5 Such an aqueous dispersion can be obtained by,

for example, the steps of (1) dissolving an organic
pigment as a water-insoluble colorant and a
dispersing agent in a non-protic organic solvent
containing an alkali; and (2) mixing the pigment

10 solution obtained in the step (1) with water to
provide an aqueous dispersion in which a particle
containing the pigment are dispersed. According to
this process, the pigment solution obtained in the
step (1) is mixed with water, whereby the solubility

15 of the pigment is lowered and fine particle of the
pigment having a particle diameter of about 0.5 to 40
nm is deposited in the solution. TIf the dispersing
agent does not coexist at this time, the fine
particle mutually gather to form a great aggregate.

20 In the above-described constitution, however, it is
considered that at least a part of the fine particle
deposited in the solution is coated with the
dispersing agent by letting the dispersing agent
coexist in the solution, and the dispersing agent

25 covering at least a part of the fine particle of the

pigment prevents the formation of the great aggregate

of the fine particle effectively. According to the



step is a step of reproducing pignment-containing particles having an even
particle dianmeter in the formof an aqueous dispersion. As the organic

pi gnent used in the present 10 invention, any pignment may be used so far as
it is soluble in the non-erotic organic Zglgent in the presence of an

al kal i and can achi eve the objects of the present invention. It nore
preferably does not have reactivity under such conditions and is stable. 15
More specifically, organic pignments used in printing inks, paints or the

li ke may be used. Exanples of the organic pignents include insoluble azo,

di sazo, condensed azo ant hr agui none, dj anthra |none qﬁg %ﬁ¥r|d|ne
ant hant hr one, PERSGHdi gt S HalPit hof VeB oW &Rz 8 rShE hf b8

ht hal i fl, h d
i ket opy ol Béﬁfx&?ﬁa“hﬁégﬂqw%ﬁ'@“ Rt o AR %é% S IRHELice
ht hal d t, t al
TP o b gonis tTss Ak S B fohel SPRdueres tt%-egﬁg%?”%”i% dayl i ght
fl uorescent pﬁ%”%%t%nfﬂ¥¥%ﬁ'?r&%aﬂﬂéeébEB?@%Qﬁchﬁ??M%ﬁ&% Pi gment Yel | ow

1, 3, 12, 13, 14 - , 74 95, 97, 108,

109, 110, 528,tré&%mlls%lmorl&%péﬁleéesonlﬂzcr&%oﬂ&&haw%hé% 184, 191
and 199; C.|. Pigment Red 2,”4, 5, 22, 23, 31, 48, 53, 57, 88, 112, 122,

144, 146, 150piffients dotltailvbng 1g&rtidle 181thE32quidiys 1BEsp@PRioR06,
207, 208, 209, 213, 214, 220, 254, 255, 264 and 272; C |. Pignment Blue 16,
25, 26, 56, 5foreed 6n m$@r®¢ss Phgmsnt PViugladti tyo o230 ored7, 38, 42,
43 and 44; C 1. Pignent Orange 16, 35, 36, 61, 64, 66 71 and 73; 10
and C. 1. PigmPRE S dwrekP BthTﬁﬁgefbpﬁw@ﬁﬁ¥%ﬁ%Ftﬁi B3ERET singly

or in any Conbln%wdglérggf%rant, and the colored parts 1 are

10 divided with a non-colored part 2 of the dispersing
agent as typically illustrated in, for example, Fig.
1, and it is considered that the colored part is
stably present in the dispersion, and the size of the
colored part is small enough not to scatter the light
15 in a visible region. In other words, the pigment-
containing particle is said to have a non-coloredpart
in a circular area having a radius of 40 nm whose
center is a given point in the particle.
That is to say, the dispersion of the present
20 invention has few of colored part to scatter the
visible light unlike the conventional ink in which a
pigment particle prepared by a mechanical grinding
process. Therefore, the dispersion comprising a
particle having an average particle diameter of, for
25 example, 150 nm or smaller as determined by dynamic
light scattering measurement is little in light

scattering and high in transparency compared with a



The non-erotic organic solvent used in the present invention may be any
solvent so far as it can dissolve the organic pignent in the presence of an
15 al kali and can achi eve the objects of the present invention. However,

t hose having a solubility of at least 5 ?Ziﬂ wat er are preferably used.
Those capable of freely mxing with water“are nore preferred. If the
pignment is dissolved in a solvent 20 having a solubility lower than 5 o in
wat er, such a solution has a disadvantage in that the pignentcontaining
particles are hard to deposit when the solution is mxed with water, and
coarse particles are.,easily fornmed. In additiop, iit also has a 25

di sadvant age fhSPRES1CReP iR%%?%Qﬁuﬁ%E§l?g?StHévépgpéiﬁ(ﬁ?%ﬁabiIity of

h I ti i ' b d | ff d._ Specifi - 16
exanpl o5 of | pPFEAIRe ORPERY (L REeBT herngl SOFf n@ary o ¢
di met hyl i m dagal;i,gi n%&.o%‘élsjso.l a ’enN'EEtélﬁ? g%n‘?é/ﬂﬁ Ol%%?@so?'v’ér@t Ryl deor mam de,
acetonitrile, “acetone, *di oxane, tetramet’iyl urea,

hexanet hyl phogpRokykamde,. hexaiathyl phespbetryht kieaminde n Qdd i ne,
propionitrile, butanone, cycl ohexanone, tetrahydrofuran, tetrahydropyrane,

et hyl ene gl ycehvednaeehat @ tand Yukerol agt epasidenped thhese, di met hyl
sul foxi de, N 10 net hyl pyrrolidone, dinethylformam de,

di met hyl i m dazeksdeldneatsdrf ol fanghe aoedmnartaddeacatoanistufifl e iasre: pr ef err ed.
These sol vents may be used either singly or in any conbination thereof. No
particul ar |iprpgress,i anidposed prgnéet prapongi geosf us® tdfe non-protic
organi c sol vent used. However, the solvent is preferably used in a range of
from 2 to 500CPAPEI NGy ke 1 trak$? ef ePBBFY L Fomry Sitd 100 %arts by nass

er 1 part by mm of the organic pigment fromth i ewpoi nts of_good
gi ssol \F;ed st )alttsérg‘%t&}fret I‘i’@soragafﬂ];%a%’ Ave Eﬁgf“ngg?\/:?{fl\g‘)”éﬂl‘??ﬁfﬁ it gf fine

ol ved st afE 26 5 % fE orydi ¢ ol G i 6if of Tine
P acul 1 gt Gausous T Speraiany s AR pers g Shanr ERaPaaBtE (Yuly used

a di spersing agent WRICh S iHSP By edhd NpiBeeBaAN ARG rdp +f g3l ¢ sol vent
in the presence of an alkali, also solub?e in water and can achieve a

di spersing ef peekehy fiorv@mg g giEmibLontAensagepail elesay dtheche - 27
organi ¢ pigment in an aqueous solution of the dispersing agent. A
surfactant or ppghmpmer iie congedunidl Wwhesetaydr ophidl mormpisgtaciifsidaried with at
| east one of carboxyl, sulfonic, phosphoric and hydroxyl groups, 5 and
al kyl ene oxi dexingbpitefsarcblap kvelng ki speysthgt a hue difference
15 (AH®°) from the hue exhibited by the pigment in the
crystalline state 1s within 30° though the reason is

not clearly known.
The dispersion according to the present
invention exhibits coloring power comparable with a
20 dispersion containing the pigment particles prepared
by the grinding process in the same mass as the
dispersion according to the present invention so far
as the pigment-containing particles contained in the
dispersion according to the present invention have an
25 average particle diameter within a range of 3 nm or
greater as measured by the dynamic light scattering

measurement.



agent stably dissolved together with the organic pignent in the non-erotic
organic solvent in the presence of an alkali is nore preferred. Wen the
hydrophilic noiety of the dispersing agent is forned 10 by only groups

ot her than those descried above, such as,primary, secondary and tertiary
am no groups and a quaternary annDniunTg}guﬁ, t he degree of dispersion
stability nmay becone relatively low in sone cases though it is sufficient

i n an aqueous dispersion of 15 the organic pignment containing the alkali.
The conventional pignment di spersing process requires sonme technique such as
sel ection of a dispersing agent capable of efficiently com ng into contact

with the surface of 18 §igfemdUsPys FaIRSHFSpRr sEhei REg™P8Fum 20 Since
bot h di spersin ent._and pi n%pt exist_ in éhe ngﬁiun1in t he di ssol ved
state in the GPECERALIG EREIOH L Shd URs FRM alli bCDEEREGH hem | s easi | y

achi eved, homgggéﬁggq%EE E PEQ%!QHQtggé&g_gésépig%ésggg i.ng agent W th

respect to the™cC act effiTiency on tThe sar he pignent unlike

0 the conventianal. -ahTaie SRS ShOe BEPCESEaa00nageR ol diraiaidety of

di spersi ng agents may ecifica as the surfactant, may

be suitably sgheetedcf HanmeaREf ol hysknown sl baeharks . sus¥ch@s anionic
surfactants including al kyl benzenesul f onat es, al kyl napht hal enesul fonate, 5

hi gher fatty agudosal b3 spadsiam amagilte sahisablyhiigbear afsataty iatd dE@st er s,
sulfuric acid salts of higher al cohol ethers, alkylcarboxylic acid salts of
hi gher al kyl siahkonemi.des and al kyl phosphat es; nonionic surfactants such as
pol yoxyet hyl ene al kyl 10 ethers, pol yoxyethyl ene al kyl phenyl ethers,

pol yoxyet hyl ene fat & SGsFrediad AR bi Eap PEPEYSACE TeHILEPAT ity | ene

oxi de adducts gg acetyl ene, gl ycol , etq¥len§ioxide adducts of glycerol and

pol yoxyet hyl efi8®s8ABECHT CHIRPEH WP Rt er 531 BAdE 25 thEsPEES Aifphot eri ¢
surfactaq&§ sggge%%i%hkgé%gf§§g§;Eggjg%gggbgkgines, silicone surfactants

and
(1) providing a solution comprising a water-

insoluble colorant and a dispersing agent dissolved
in a non-protic organic solvent in the presence of an
alkali; and

15 (2) mixing the solution with water to obtain an
aqueous dispersion comprising particles containing
the water-insoluble colorant and dispersing agent
dispersed in a water-containing medium.
The preparation process of the aqueous dispersion

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

25 colorants according to the present invention are not

limited to organic pigments.

(First embodiment)



fluorine-containing surfactants, and derivatives thereof. Specific exanples
of the polyneric conpound 20 used as the dispersing agent include bl ock
copol ymers, random copol yners and graft copol yners conposed of at |east two
nononers (at | east one thereof being a nonmer having a functional group
conposed of any of carboxyl, sulfonic, p %sbhoric and hydroxyl groups, 25
and al kyl ene oxi de) selected fromstyrene, styrene derivatives,

vi nyl napht hal ene, vi nyl napht hal ene derivatives, aliphatic al cohol esters of
a, - 19 ethylenically unsaturated carboxylic acids, acrylic acid,
acrylic acid derivatives, methacrylic acid, nmethacrylic acid derivatives,
mal efi ¢ acid, mal ef F&eadildsderstian i Mesthe RepDA5aLLOAI Braceds, af nyl am ne,
5 allylam ne, jtaconic acid, itaconic acid derivatives, funaric acid,

fumaric acid Hefi PHRRES, WHiSRATHAR ACOTI T phosphSntd r&&i d,

i | lid | i ~ N-vi | tamd N- vi | f i d
Her T val os ¢ pRBgRRER s e S nd N AT B koD, Lot SReR Ot salts of
th | i | J i C. d I in,
T og] hOPO LT 35 pBRR A" S DHMAYC ROLATEIE O R OAPAMNCRBIIR Bh Ul "

modi i ed WOdé'SE@gBIE?rt%O&)r@iﬁ\é %Orﬁrlcgﬁ@x{@béé!l@@i&iﬁ?dangh%ﬁ% %ie%%?{cﬁliong

agents nmay be used either singly o I n any conbi nation thereof.

particular |igtégtigna $tidexed-cPrddiec i ppi%ﬂnéﬂtof:ohhaiﬂii%@erSi ng agent
used. However, the dispersing agent is preferably used in a range of at

| east 0.05 papasthylesshavemdgl gqrardvdyy paassiolet Htanegami dnpitgrent and at
most 50 20 parts by mass per 100 parts by mass of the non-protic organic
solvent. |f therpreporn eyusfoushelidikzpe?sPhg agent i s higher than 50 parts
by mass per 100 parts by nass of the non-erotic¢ organic solvent, it may be

difficult in some clSedNco CEHFANI AYTBRREoPFRIt hRB 5BedPEFSR3Ithg agent. |f

the propartion of the dispersi.ng agent_is |ower than_0.05 parts by nmass per
1 part by GmsthgPnERGTsr G & IAEn(1aY (Pfeyoe S0 far as it Is

t™2Y t°%m
soluble in the non-protic organic solvent in the
presence of an alkali and can achieve the objects of
the present invention. It more preferably does not
have reactivity under such conditions and is stable.
15 More specifically, organic pigments used in printing
inks, paints or the like may be used. Examples of
the organic pigments include insoluble azo, disazo,
condensed azo, anthragquinone, dianthragquinone,
anthrapyridine, anthanthrone, thioindigo, naphthol,
20 Dbenzoimidazolone, pyranthrone, phthalocyanine,
flavanthrone, quinacridone, dioxazine,
diketopyrrolopyrrole, indanthrone, isoindolinone,
isoindoline, quinophthalone, perinone and perylene
pigments, vat dye pigments, metal complex pigments,
25 Dbasic dye pigments, fluorescent pigments, and

daylight fluorescent pigments. Specific examples

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



- 20 difficult in sone cases to achieve a sufficient dispersing effect. As
the alkali used in the first step, any alkali may be used so far as it can
solubilize the 5 organic pignment in the non-protic organic solvent and

achi eve the objects of the present invenL'on. However, hydroxides of al kal
nmetal s, al koxides of alkali nmetals, hydroxides of alkaline earth netals,

al koxi des of al kaline earth netals and organic strong 10 bases are
preferred fromthe viewoint of the high organic pignment-solubilizing
ability thereof. Specifically, l|ithium hydroxide, sodium hydroxide,

pot assi um hydr oxi de, cal ci um hydr oxi de potassiun1tert-butoxide,(ggtassium

met hoxi de, potdssidm D5 etdioxilde, Sbditim nedhoRBde 25s0d umidtthox

1B G azabi oy By 5.1450] Almabsbnel o8, 6 lchikz ki Syok 814, 450 bbbl and
Qonbi nat ton ¢ haPeof Do oy ARLIAST T Fat PORTESE ASGead dh tHie Hopor Li on
o ihe base ured ot o3 47 mel rsblyned un avapon.g e oi to

proportiomn of 129 thesal kald, i $74owes1t ham0. Olgparigsby omess ey, Lpart by
mass of the organic pignent, disadvantage nay be i nvol ved i'n ‘some ‘cases in

that there is2agtendence13,- 2u, tmdecose, hasd, t 9sgompletely; @ ssol ve the
organi c pignment together with the dispersing agent in the non-protic

organi ¢ sol vebtigmehtt Bauer dggr tdon 26, hy§heb7{ han, 1600Gnparass [y. mass,

di sadvantage may be 5 involved in sone cases in that the alkali becones
hard to be di §éomead Vidialet nbh- p2ati €%r gani B3&ol 42nt 43amdd kiedselin the
solubility of _the organic pignent_al so becones_unexpectable. In arder to
conpl etely di §dgmeatt REaqdaliq 40 $he #bn- Blot Pérolfani’d $8ident’ sone
quantity a_sal vent having . high solubility.to the alkali, such_as water
or & | oveld al BBflol ey o8 ST 1S b 36T e Lhgani 6 gBFDER "o¥hese

sol vents act | kal -0l uhi 14.zi i d i .t he idity of 25
the al kali ingghggﬁgnégFgfﬁgE%Qg%%?éggo ve%%? gﬁébggggﬁéﬂﬁﬂég% ut#bn of the

organi ¢ sol vent bec@mRs RASY roil €& £ $80y agbagenks uiskvolived H that the
solubility of the organic pignment is Towered when the rate of addition is

50 o by nass ptebighernvased qan nde 20 auansolyeat ke faiolas Sid vei, a
rate of addition of about 0.5 to 30 o by nmass is generally nost effective.
The reason i sdtibabltviee tdal Whiddnic gfighentl kal Ehien poelsenidse aforareroti ¢
organic solvent is relatively |low Specifically, nethanol, ethanol,

n- propanock> 28lkadgr giehsian RrlAewr compl bl eERE PitkEhrapIssUsed. In order
to auickly di sselve the organic bi quent, fy, reducing,the,gpynt of the
least 5 % in water are preferably used. Those
capable of freely mixing with water are more
preferred. If the pigment is dissolved in a solvent
20 having a solubility lower than 5 % in water, such a
solution has a disadvantage in that the pigment-
containing particles are hard to deposit when the
solution is mixed with water, and coarse particles
are easily formed. In addition, it also has a
25 disadvantage in that there is a tendency for the

dispersion stability of the resulting aqueous

dispersion to be adversely affected. Specific



- 22 in dissolving the organic pignent, it is preferable to add the al kal
in the formof a solution in the | ower alcohol or the like to the
non-protic organic solvent, in which the organic pignment has been 5
suspended, until the plgnent i s dissolve At this time, renoval of foreign
matter, or the like can be conducted wth ease because the pignment is in

t he fornlof a solution. In the selection of these alkali-solubilizing aids,
it is inportant to ensure 10 conpatibility with the dispersing agent, so
that a | ower al cohol such as nethanol or ethanol is particularly preferably

used fromthe viewgoint of compatibility with,the djspersi gent
preferably us&F3HW CH?éE%ﬁﬂg gﬁt?vaeT% éﬁ*¥%%‘§?ﬁ§ﬂ%%fpignent is
di ssolved in th Qn-gr ot a olv at | east

crystal - gromﬁﬁugﬁgVEﬁf 61 ?ﬁkfbﬂlﬁ?%Pg v SPERCabS, an%hq%nt|OX|dant
resin additives de I th ment and
20 di spersing ageﬁhigl neegfdﬂgExgﬁ% EQQ%FB &gnégvgtEVQJrog%ﬁ gr%Ventlng
agent |ncIuded@ygyﬁéxngyggghgertg@£5M@§h§@grgglnacrldone derivatives well

known in this technical field. Specific exanples thereof include
pht hal i m donmehkylan@denMaHoash ©f y 2smphehal ocyani ne, sul fonic acid

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

soluble in water and can achieve a dispersing effect

by forming pigment-containing particles for the



pht hal ocyani ne, N (dial kyl am no) net hyl derivatives of phthal ocyanine,

N- (di al kyl am noal kyl ) sul f onam de - 23 derivatives of phthal ocyani ne,

pht hal i m donet hyl derivatives of quinacridone, sulfonic acid derivatives of
qui nacri done, N-(dial kyl am no) net hyl derLzatives of qui nacridone and N 5
(di al kyl am noal kyl ) sul fonanm de derivatives of quinacridone. Exanples of the
ul travi ol et absorbent include ultraviolet absorbents such as netal oxides,
am nobenzoate ultravi ol et absorbents, salicylate 10 ultraviol et absorbents,
benzophenone ul travi ol et absorbents, benzotriazole ultraviol et absorbents,
ci nnamate ul traviol et absorbents, nickel chelate ultraviol et absorbents,

hi nder ed ani n@rgRPL &Y PSISBCTEbIAY FehtaIuPBeafPeuhdra @It F&\f ol et absorbent s
and 15 vitanigpultraviolet absorggnts. anpl es of ihe ant i oxi dant jncl ude

hi nder ed phenBtFBeESABIURGER T hi OalPKEHaE Wit ¥EtRPSYMBF §SnFEmBR or us
conmpounds and__araomati ¢ _am . nes. Exanpl.es. of .resi dditi_ves incl ude

Sy heti e 30 vEERRhyRAE T TN P o shEReD RO, AlvRddt i
cationicall dif.i | yvi oh r et e r

cel l ul ose, %o%e?taéﬁ’?’%'iﬁ‘%%% e, 3!%1&5@)\%&%51@&??0{1? gr?g(?)%o y(g%l%?ﬂ ene
i mne, polyanyAg aukkARee RAUIAE M HFd AeraBYGr g_ézé@t.hy}x aekbulasey 25

hydr oxypropyl cellul 0se, nelam ne resins and nodified products thereof. Al
of these cryshagkngr etlarevEIII aPebGetibtr avial eheabseygnis, - 24
antioxidants and resin additives nmay be used either singly or in any

conbi nati on t pégmeht Anprdyontdropodtivatergased splrexitngrt hdenonprotic
organi ¢ solvent, in which the organic pignent 5 and di spersing agent have
been di ssol veRreaenke priegence kofli Hes dnRkbei Praéesiraaf-t eWheaf &need to as

"pignment solution", with water in the first step to deposit the organic
pi gnent is prEVQIrQBWl&OS Htoolqt,}bdtft p’i?ef sdbflpﬁﬁ§g?gnﬁgégﬁr ferkfiBed to 100

parts 10 SS r 1 _part by .mass .of t i gnent._sal.ution fram the
viempoinﬁgyopgyu ngrQ4%ﬁgﬁﬂéﬁ;%ﬁm;%ﬁ%pgfgggnggﬁg %Fpt?Q%NﬁﬁufuCh

DS ) BB, SR R (s £ heagu RO 79 e
quaternary ammonium group, the degree of dispersion
stability may become relatively low in some cases
though it is sufficient in an aqueous dispersion of

15 the organic pigment containing the alkali. The
conventional pigment dispersing process requires some
technique such as selection of a dispersing agent
capable of efficiently coming into contact with the
surface of a pigment in a state dispersed in a medium.

20 Since both dispersing agent and pigment exist in the
medium in the dissolved state in the present
invention, and desired action between them is easily
achieved, however, there is no limitation of the
dispersing agent with respect to the contact

25 efficiency on the surface of the pigment unlike in

the conventional pigment dispersing process, and so a

wide variety of dispersing agents may be used.



The tenperature of the pignent solution and water in mxing themis
preferably controlled to a range of from-50C to 100C, nore preferably from
-20C to 50C. Since the tenperature of the solution 20 in the mxing greatly
i nfluences the size of the organic pigne % deposited, the tenperature of
the solution is preferably controlled to the range of from-50C to | 00C for
t he purpose of obtaining an aqueous di spersion of pignent-containing
particles 25 having a particle dianeter of the order of nanoneter. In order
to surely achieving the flowability of the solution at this tine, a

publicly known freezing. _.- poi nt_depressant such _as et hyl ene gl ycol
propyl ene gl ycol oréﬁﬁgééﬁﬁa 5 addfed®th %ﬁéaﬂge P Yw&t%r to be nixed.

In order to ogagkgbg&gggﬂ%e%gge%gﬁ&m&&&iéﬁgi§§%§%925%§?n9rder of nanonet er

havi ng evennesSs™i the mxXing o ion with water is

pref erabl y coggyetedaas uisekly 25 H08si bl esuRdoanYafl Lhe eanentional Iy

known devi ces used in stirring, mxing, dispersion and cryst ation,

such as an 10zuki/nBsarkec@sQiddrids, falkyzeashenhl ahbBa 1Hadae,i Nt er nal
circulation type stirring device, external circulation type stirring

device, ard fhogheat €aang iaenidewen f adubiondot ackibi Bgldevicre may be used.
The m xi ng nmay al so be conducted in continuously 15 flow ng water. As a

met hod for pohighgrt Hatpiygmentd sHttgrodn $mt dunateacidnypadftst e
conventional ly known I|iquid-pouring nethods can be used. However, it is
preferabl e thé@ghﬁé gdlcghiodn ¥ qiotn 3l Fit @@ BPoREd1ienac ifatsarl tes an
injection flow froma _nozzle of a 20 syringe, needle or tube or the |iKke.

| nci dent al | y, PLHBCS0RIKYES IdhP R $2 %%%r%EkY}BHPépﬁﬁﬁﬁéﬁity of nozzles
for the purpose of conpleting the pouring in shor riaod of tinme. In
order to stabl'§"prEpar &Y géiﬂﬁxﬁmf%ﬁ%ﬁ%?s?%gy8§y?hgggﬁﬁﬁeﬁﬁ}éghtaining 25
particleg,yth i 1§§gﬂ i vesy el ydi t IL.spersing agent nay
al so be géhedsggg$§fepgp%c%§%hi eé&a%til%gg %?%ﬁg%tgggggﬁron. - 26 It is

consi dered t hgblibeyRicgiRRndifsol yedeid &8eePON- BHObLIE a0 Gaitg sol vent
undergoes rapid crystal growth or fornms anorphous aggregates by the m xing

w th water inathe setend,steahylaark atxide sddecbst ofieatlee ydiesyger si on
stabilization is perfornmed by the dispersing agent contained in the pigment
sol ution. As géyded, sthydtens exmtimthtagdychbe edbndiyredodi Bmich |inmts not
inmpairing the dispersion stability during and just after the second step to
adj ust the crpstypxyethylene sorbitan fatty acid esters; and
15 besides amphoteric surfactants such as alkylbetaines
and amidobetaines, silicone surfactants, and
fluorine-containing surfactants, and derivatives
thereof.
Specific examples of the polymeric compound
20 used as the dispersing agent include block copolymers,
random copolymers and graft copolymers composed of at
least two monomers (at least one thereof being a
monomer having a functional group composed of any of
carboxyl, sulfonic, phosphoric and hydroxyl groups,

25 and alkylene oxide) selected from styrene, styrene

derivatives, vinylnaphthalene, vinylnaphthalene

derivatives, aliphatic alcohol esters of a,p-



10 system and aggregated state of the aqueous dispersion of the

pi gnent - contai ning particles. The aqueous di spersion thus obtained nay be
used in various uses, for exanple, inks for ink-jet as it is or by
adjusting the concentration of the 15 go{grgnt as needed. By the way, the
aqueous di spersion obtained by the above-descri bed process may be too thin
in the concentration of the colorant in sone cases for applying it to the
inks for ink-jet. Although the concentration can be increased by 20
concentrating the dispersion, or the like, this nmethod is not practical
froman industrjal point _of view In such case, the pjgnent-containin
particle is fPFRYle k@ﬁl&m:WﬂS%QRF%Hﬂgo gﬁ?§%iﬁ§iéﬁ} irspersi it ty ig

water is then_inmparted tq the .2 i gnment - cont ai ni par.t.i cle,. and
subsequent |y CpResErrBAd et TEoURR b grele FEOREA g it ol e i s

di spersed agaj_n,in_an ueous J eb n: . - 27 e di spersi on
havi ng a des??85h88?8%§%t%68ﬁ%gﬁ$%§f%%%@§%h 3§8%5p5Fegf %ﬁgfgﬁg, as the

third step, ap.ad9689344 9k dde aﬂL}QéWIé&PE‘&ﬁEEi a@ia%r,titv% dreidor med from

the dispersion resulting 5 fromthe second step. Atréatnent by adding an
acid is prefegpablyatsed,f arddhfora@td poni ofcbhe caganegaes-i vHE dd£at ment
with the acid preferably conprises the steps of aggregating the

pi gment - cont afnimagiparddicl,e f@matib thd dacdal iseparasi nginlyd agostegede from
t he sol vent (dispersion nmedium and subjecting it to concentration,
desol vat i on amingtépabisiphgn(ide sstidl f i ¢hry bpy rr8y idonei f yiony ltawel dH sper si on
resulting fromthe second step, the static repulsion 15 force of the

di spersi ng agd¥nVinylpekdead de/hdbthey bf gEBaARLEentarnidfy yatti@®es are

aggr egat ed. n aggregatjon is perfornmed wi.ith.,an acid in the conventional
pi gnent  di sp\é\?b'g%ﬁg%i'n%?]éjla%q ?11]5%‘?1 i?ﬂq(g IB?Q?TE%@B ﬁ&?d&?&ﬁ rved, and it
is hard tg, 20_redi sper the C e y en a treatnent
with an gﬁkalﬁaﬁgg §§e§$§h sé%%%%ﬁﬁgg%%hdﬁ%%%ﬂigéﬁeﬁgﬁﬁgggqueous_dispersion
of the pi gﬁengbq baiii g rpandd & esu B epar 8dbiRihhe gsaeend stk i, the

preparation procéss according to the 25 first enbodi'ment of the present
invention is gaedlakowemeiscH heypardtghecdaageted vy 3Qfierite | niceased
8

after the redi spersion even when the aggregation is -2

modified products thereof may also preferably be used.
These dispersing agents may be used either singly or

15 in any combination thereof. No particular limitation
is imposed on the proportion of the dispersing agent
used. However, the dispersing agent is preferably
used in a range of at least 0.05 parts by mass per 1
part by mass of the organic pigment and at most 50

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

25 dispersing agent. If the proportion of the

dispersing agent is lower than 0.05 parts by mass per

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



performed with the acid. As the acid used in the aggregation of the

pi gnent -contai ning particles, any acid may be used so far as it can
aggregate the pignent-containing 5 particles in the agueous di spersion,

whi ch are present as fine particles hard @o be precipitated, in the form of
slurry, paste, powder, granule, cake (Tnﬁ ), sheet, short fiber, flake or
the like so as to efficiently separate themfromthe solvent, and 10

achi eve the objects of the present invention. In order to separate the
alkali used in the first step at the sane tinme, an acid capable of formng
a water soluble salt with the alkali used in the first step is nore
preferably us@HfIFRBlEoRbhiSOMEy GSeheLacienigvet deFRifAcigndr is al so
preferably high. In order to efficiently conduct desalting, the anmount of
the acid usedtSPpFefBPaffy &S 1ittle as possible within limts that the

pi gment -contai ning particles,in.the agueous di spersion _are _aggregated.
Exanpl es of the 20 Ei%h?n ﬁﬁﬁQJhQHW% h*%r?%eaigaé sﬁFFBKi@n cid? nitric
acid, acetic L d;:p phar i i i f1luorpa i i.d,; ;di.chloroacetic
acid and netH%%Egaffggﬁcggckgéahéﬁl %%r%%h{gr?%ﬁa%?g?bgéé?FcQg%{d and

sul furic aci d,bghRYcPaibhewhan mHy efsi Lot TheophaRBRL sGARRItNidY 25
particles in thé agueous di spersion converted into an easily separable

state by the aghde¢anthe easidatsseparigiedbyséne ¢anventoanal |y known
centrifuga

However, hydroxides of alkali metals, alkoxides of
alkali metals, hydroxides of alkaline earth metals,
alkoxides of alkaline earth metals and organic strong

10 Dbases are preferred from the viewpoint of the high
organic pigment-soclubilizing ability thereof.
Specifically, lithium hydroxide, sodium hydroxide,
potassium hydroxide, calcium hydroxide, potassium
tert-butoxide, potassium methoxide, potassium

15 ethoxide, sodium methoxide, sodium ethoxide,
quaternary ammonium compounds such as
tetrabutylammonium hydroxide, 1,8-diazabicyclo-
[5,4,0]-7-undecene, 1,8-diazabicyclo[4,3,0]~-7-nonene,
and guanidine may be used. These alkalis may be used

20 either singly or in any combination thereof. No
particular limitation is imposed on the proportion of
the base used. FEowever, it is preferably used in a
range of from 0.01 to 1,000 parts by mass per 1 part
by mass of the organic pigment. If the proportion of

25 the alkali is lower than 0.01 parts by mass per 1
part by mass of the organic pigment, disadvantage may

be involved in some cases in that there is a tendency



- 29 separator, filter, slurry liquid-solid separator or the like. At this
time, the degree of desalting and desol vation can be controlled by adding
di luent water or increasing the nunber of tinmes of decantation and 5
washing with water. The aggregates obta&gid by the third step nay be used
in the formof paste or slurry high in” er content as they are. However,
they may al so be used as finely ground powder by subjecting themto the 10
conventional ly known drying nmethod such as spray drying nethod, centrifugal
drying method, filtering and drying nethod or freeze-drying nethod as
needed. The fourth step in the process according_to the first enbodi nent of
the present ihPeRECORS dardited ARt apHr fAF§OLEE Sher S183a%1§ in an

aqueous nedium,to the aggregates, separated from.the aqueous dispersion in
the third st eBiURRd ta R diabI Lt b af weflt SPREFtAGs T Kudt | THY eat ment . 1 n
ot her words, the fourth sth conprifing t he ﬁlggli treatpent i.s a step 20
of neutraliziﬂantﬁéo 'éhéﬁifgbh?aﬁ% %% Eart¥ I eaﬁﬁPgaﬁFé8nbﬁf for

exanpl e, USI ng1GAe AGLd 1 101 UhA£Lls SEEPmALLR @it saldiald: d rrﬁagysgsrse t hem
in water with a“particle dianet near to the pigmentcontal ning particles
in the aqueousndoIRVISIN LnObtasaedihnthhe $8eonRd kStieP beAddieds t he

desal ting and desol vation are already perforned in the third step, a
concentrat ed hase ab thee Gigeolsedi spetkeonocafprhe ic ordfanic

pi gment-containing particles little in inmpurities can be obtained. As the
al kal i used i sotflNenftourarid strepreany ahkbhe sayubd lused ofo fleg as it acts as
a neutralizer for the dispersing agent having the acid 5 hydrophilic noiety
to enhance thergsndsi [Hignent wak e  bagemeanuaekpers atie .obj ects of the
present invention. Specific exanpl es_thereof include variaous organic am nes
such as ami nonet hyl proRbHfit ?ﬁ:gkm@iﬁﬁ?ﬁﬁpgéﬁéﬁ&W? dilfethiyizethahdl ani ne,

10 diethyltriam ne, nmonoethanol am ne, _diefhanol am ne, _tri.ethanol am ne,
but yl i ot KanoL A HETanE ot pRGTS N+ C H/aF Bl s o a IEATC et a7, % such as

sodi um hydr oxisdg et /R 1y 4f £ 0o BRY1 ROLGSTLUTHAY W19 des Alidh as

water or a lower alcohol may be added to the non-
protic organic solvent. These solvents act as an
alkali-solubilizing aid to increase the solubility of

15 the alkali in the non-protic organic solvent, and so
the dissolution of the organic solvent becomes easy.
Since disadvantage is involved in that the solubility
of the organic pigment is lowered when the rate of
addition is 50 % by mass or higher based on the

20 quantity of the whole solvent, a rate of addition of
about 0.5 to 30 % by mass 1is generally most effective.
The reason is that the solubility of the alkali in
only the non-protic organic solvent is relatively low.
Specifically, methanol, ethanol, n-propanol,

25 1isopropanol, butyl alcohol or the like may be used.
In order to quickly dissolve the organic pigment by

reducing the amcunt of the alkali used to the minimum



ammoni a. These al kalis nmay be used either singly or 15 in any conbi nation
thereof. No particular limtation is inposed on the anobunt of the alkal
used so far as it falls within such a range that stable redispersibility
can be inparted to the pignent-containing particles in the 20 aggregate.
However, considering the use of a disper fon obt ai nabl e by redi spersing the
aggregate, hereinafter called "redispersion”, as a printing ink, an ink for
ink-jet etc., the alkali is preferably used in such an anmount that the
resul ting dispersion 25 has pH of 6 to 12, preferably 7 to 11. A

wat er - sol ubl e .organi c _sal vent may be added in the redispersion to make easy
to redisperselflh%lsso ?ﬁnQnﬁﬂ%xﬁﬁQQPbﬁgﬂ%ﬂWeEBntéFnﬂﬁgHﬂ%QQQﬁQ%? No

t I mtati d. th |1 bl
ol vent . HowedBr %dei%#asgsf?aﬁa?ee?“m%%ﬁ% %""apﬁgﬁ?}%gx SR Mot hanol |
ethanolz nb5 gro an%bﬁcgg ggqﬂgl %£¥bu§an€h g?ﬁ%@@pkﬁﬁﬁ%ﬁhﬁptbbgt?nol
al i phatic ket Ts sobu y
ketone and di %8?‘&%% a'ﬁ"'&ﬁhﬁﬁcerOléi%ﬁlét@%ﬁ@ﬁtghﬁ%‘)% e‘ﬂ ethyl ene

glycol, triet ene gl ycol opylene gl'ycol, ethylene

gl ycol m@ﬁegmébe(rleredmnﬁﬁhwleh@t@e@mem opy| emeselmeel methyh jet her,
di propyl ene gl ycol nethy et her, tripropyl ene glycol nethy et her, ethylene

gl ycol phenyl temaer repfcofyl ene ig:inyé:i)c_i;n phebytret ber thei atilkg enm gieycol
nononet hyl (or 15 nonoethyl) ether, diethylene glycol nonobutyl ether,
triethyl ene gkpoduammbrEttiyledsr boroeshdytheephgmeni et byl -gha r ol i done,
2-pyrrolidone,
form of a solution. In the selection of these
alkali-solubilizing aids, it is important to ensure

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

15 When the organic pigment is dissolved in the
non-protic organic solvent, at least one of a
crystal-growth-preventing agent, an ultraviolet
absorbent, an antioxidant, resin additives, etc. may
be added in addition to the organic pigment and

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

25 phthalocyanine, sulfonic acid derivatives of

phthalocyanine, N-(dialkylamino)methyl derivatives of

phthalocyanine, N-(dialkylaminoalkyl)sulfonamide



di met hyl f ormam de, di net hyli m dazol i di none, dinethyl sulfoxide, and

di net hyl acet am de. These sol vents nmay 20 be used either singly or in any
conbi nati on thereof. The anmount of water in the aqueous dispersion obtained
by redi spersing the pignment-containing p?%ticles may be controlled to 99
down to 20 o by mass, preferably 95 down“to 30 o by mass. The anmount 25 of
t he wat er-sol ubl e organic solvent may be controlled to 50 down to 0.1 % by
mass, preferably 30 down to 0.05 o by nass. - 32 In the case that water,
the alkali or the water-soluble organic solvent is used for preparing the
redi spersion, the conventionally known stirring, m Xxi ng and/ or. di spersing
devi ces may beéctsBatayes pdeddbdFhafrgyakie, of ghaﬂwlgpmerﬁ@yd{ gani c

pi gnent having a, high water_ content | gartic lar .is used, it is not
necessary to YSELVAtEVPR Qédﬂﬂ%ﬂﬁchéhi%g,sﬁ 6PPhG, 2Git&ti Il ation or the

li k b ducted f t.h e, of i t ffici f the 10

redi spor si on SRALFBrBYERg ThaHHITE CATtt o of GAALEVLamIeR Eafy

becone.uselesaeggvgg-gé%e%% %ﬂﬂﬂ@gc ﬁd gg gﬁgahL. Modi fication nay al so be
[

added to the colorantcontaining particles contained in the aqueous 15
di sper si or acqa&gnﬂglgﬁih%%u%yﬁwgglféwgmiagnd§¥%ga¥19ee0%&s sel ected from

the processes according to the foll ow ng secon ourth enbodi nents.

(Second enbodyaeAkrrIiRener.ocess according to the second enbodi ment 20 can
be perforned in the sanme manner as in the first and second steps of the
preparation processEaempleaisngfi cHheiltrstiebhbodabentbextepfndlhate a

pol yneri zabl e conpound is contained in the pignent solution. The

pol ymer i zabl eutbrpudnd eitn abise nkenil s | $igclpi ghemetad osadeisni ng particles is
pol ymeri zed, whereby the pignment in the pignment-containing particles is
fixed. By thi3RiPRPRGZOBRE Pilgiitlielit aAPFAEPPREEr cPadicXdate 33 be

of oot vl PLERILE LIOnRSlIg Sontrgvecor L gRnM, Ehe i sper 1Bl Ty
added to the agugoUs TRAI YOt LiE PH ACSErQiolet absorbents,
cinnamate ultraviolet absorbents, nickel chelate
ultraviolet absorbents, hindered amine ultraviolet
absorbents, urocanic acid ultraviolet absorbents and
15 vitamin ultraviolet absorbents.

Examples of the antioxidant include hindered
phenolic compounds, thioalkanic acid esters, organic
phosphorus compounds and aromatic amines.

Examples of resin additives include synthetic

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

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

preventing agents, ultraviolet absorbents,



5 for exanple, adjusting the physical properties of an ink. Incidentally,

t he pol yneri zabl e conpound itself may not have dispersibility so far as

pi gnent contai ning particle having desired dispersibility is provided by its
combi ned use with the dispersing 10 ageny, but the polynerizable conpound
with a dispersing ability for the pignent may be used. Furthernore, both of
t he pol yneri zabl e conpounds wth and wi thout the dispersing ability for the
pi gnent may al so be used. At this tine, a dispersing agent 15 other than

t he pol yneri zabl e conpound with the dispersing ability may al so be

ddi ti |1 d ded. ific. f bl I R th
wher e the pul SRETPSRBRE CompounE T8 vttt CHTRS TBRY REng Bonbiaiiions of t he
ti ts .2 t i , I i zabl e di i
naent) + (pol JRaTT TaRF o BoRuuns e (ARt het 16T S5 4i ng agent Lhan the -

pol yneri zabl e dispegigggﬁg%%qgﬁ dP)wd ot vioesd zah! g1 dii RekpiaNg faent) +

(pol ynerizable 25 co (c) polynerizable dispersing agent; and (d)

(pol ymeri zabl grsenpodhghnt o @RAkkelt dispesisifg the dfgaadenpilgirmtt he
pol ynmeri zabl e di spersing agent). In the second step of the preparation

process ofs t hendaqaésysrdispensicot acoor dMawnh tdisbelsedond ekdeodi nent of the
present invention, the pignment 5 dissolved in the pignent solution rapidly
crystal lizes prefengs afi &imer phdush-1/i Keezgjgrafbee bgfespedcitiog ashe
non-erotic organi c solvent with water, and sinultaneousl¥, t he

pi gnent - cont ail Pl AYSPEr EPEME 1R "whivBH- St *F di B peRei BLERLy SteP fParted with

at 10 | east one of .the dispersi,ng agent and the pol ri zahl e conpound with
a di spersing $BPPFLY FgefBFﬂﬁﬁlé&P% %ﬁgh%n?r%gﬁﬁggEVnétﬁe%ﬁrocess
according to th econd _enbodi_nent, i n y.be u 5 far as it
i s soluble to%é?ﬂérp§f?ﬁ gpenggﬁﬁoﬁ%%g% é#é¥%E§%| n%n osgﬁﬁtigg%ﬁn t he

non- er ot gy Organessopyent toa, aehyever Lige obi 8RLAL0L R tResent

i nvention. Spe I c exanple f, i nclude the pignments previously

mentioned in thempeReesse2RAGRy dNFdide fnpsbvengodneent. As the
non-erotic organic solvent, those exenplified in the process according to
the first enbdidspentipay sdladd lhe ywsed, tlando Bgmeént Agoptepainigon of the
pigment to the non-erotic organic solvent, and 25 the |like may also be set
in the sanme nBARELCASSI AePies st dds Hre A AAGUS onefeun pad awtfddighent . As

t he pol yneri zapl e conpound usable in the
poly the colgg density of the resulting aqueous dispersion

15  better.
The temperature of the pigment solution and
water in mixing them is preferably controlled to a
range of from -50°C to 100°C, more preferably from

-20°C to 50°C. Since the temperature of the solution

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

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

solution at this time, a publicly known freezing



- 35 process according to the second enbodi nent, is used a conpound which
has a pol yneri zabl e noi ety, can dissolve in the non-erotic organic sol vent
and can retain the polynerizability while being in the 5 resulting
pi gnent - cont ai ni ng particl es. Preferablﬁ%5a_nnnoner used in radical

pol ynerization or ionic polynerization nhy be used. No particul ar

limtation is inposed on the kind of a specific nononer so far as it can
bring about 10 the effects of the present invention. However, exanples
t hereof include a-olefinic aromatic hydrocarbons having 8 to 20 carbon

atons, such as styrene, 4-nethylstyrene, 4-ethylstyrene, styrenesulfonic
acid and saltgoﬁﬁgrgﬁpfe§§ﬁﬂt é§F3{§“%é%?m%f§%¥3gﬁéC?é'C§Fﬁ s, such
as vinyl forna%e in%I %cetatﬁj %ln [%é%gﬁngteagnd i SO rop%ﬂyl acet at e;
hangen-conta? VES v yﬁ égﬁﬁghn&%3ha¢?ng 02024 B6 attor€ " uch as

vinyl chlorid nyl:i,dene chl oride, vinylidene fluoride,
tetrafluoroetﬁ?lé%eﬁigggﬁd tetrachl oroet hyl ene; ol efin carboxylic acids

having 4 to 20 carbep aboms and Gsiers ﬁf@h@ﬁﬁrcéﬂ%ﬁiﬁ%n@etﬂwﬂéﬂ& aci d
and salts thereof, nethyl nethacrylate,” ethyl nethacrylate, propyl

nmet hacryl & e, obutyk BRURACIHH aahometthyhdexyly eebhaekyl ake.s ik stearyl
nmet hacryl ate, acrylic acid and salts thereof, nmethyl acrylate, ethyl
acryl ate, butyheamigliatjeof2 the pigment solution with water is
preferably conducted as quickly as possible, and any
of the conventionally known devices used in stirring,
mixing, dispersion and crystallization, such as an
10 ultrasonic oscillator, full-zone agitating blade,
internal circulation type stirring device, external
circulation type stirring device, and flow rate and
ion concentration controlling device may be used.
The mixing may also be conducted in continuously
15 flowing water. As a method for pouring the pigment
solution into water, any of the conventionally known
liquid-pouring methods can be used. However, it is
preferable that the solution be poured into or fed
onto water as an injection flow from a nozzle of a
20 syringe, needle or tube or the like. Incidentally,
the solution may also be poured from a plurality of
nozzles for the purpose of completing the pouring in
a short period of time. In order to stably prepare
the aqueous dispersion of the pigment-~containing
25 particles, the alkali and the additives including the
dispersing agent may also be added to water to be

mixed with the pigment solution.



et hyl hexyl acrylate, |auroyl nethacrylate, stearyl - 36 acrylate, nethyl
itaconate, ethyl itaconate, malefic acid and salts thereof, nmalefic
anhydride, methyl naleate, ethyl maleate, fumaric acid and salts thereof,
met hyl fumarate, ethyl fumarate, crotoniﬁ 5 acid and salts thereof, nethyl
crotonate, and ethyl crotonate; cyano-co ?arning vi nyl conpounds having 3
to 20 carbon atonms, such as acrylonitrile, nmethacrylonitrile and allyl
cyani de; vinyl am de conpounds having 3 to 20 carbon atons, such as 10
acryl am de, nethacryl am de, 2-acryl am do-2mnet hyl propane-sul fonic acid and
salts thereof; olefin aldehydes having 3 to 20 carbon atons, such as

acrol ein and crotonéﬁdéﬁydémﬂﬁdﬁme%fgmﬁtiEhanpﬁéﬁem%MQkf$PkYﬁQOUéarbon
atons, such as_4-vinyl pyridine 15 and 4-vinglaniline; ol ef i n. phenol s havi ng
8 to 20 car boRP&t SRE - PERMH QLA My | PhERSIE BRFSHPSSE dSRIstinds havi ng 4
to 20 carbon aton%, such but adi ene and igo rene. Besi des, tqﬁh

pol ymeri zabl e reidier I B SuitHHIy LBYEREREST AFRTSIAAMAY ol 20
MONOMErS,  Mac S%Q‘i%gmaf'sch‘%} r CQPVEN | 008l ] % E@gg} E%%gféecrsc % ame
derivatives tNefeor. "These pol'yreri zabl e conpoun may be use el ther

singly or dn any Cor RAlIAN NS eofap NP PAELLAUL RS ;Jeirgf:otﬁﬁécprb;iv Schdposed

on the proportion (when such two or nore 25 pol ynerizabl e conpounds as

previously deggkiRediiny EerdNttdina Bied UsRAthbhe ibaledlt ORAILdON thereof)
of the polynerizable conpound used within limts that - 37 can achieve
t he obj ects ohst heepicesent Hautentteamntmdiotemery, beheopaluoterd zabdiei conpound
is preferably used in a range of fromO0.001 to 10 parts by mass, nore
preferably fréAmdtE0Rato iR ipaing Pye ndsSpper 1005 sl It yredisr gig t he
organi c pignment fromthe viewpoint of nore ingroving t he di spersion

S

stability of BRE piugiemitontditi IRCPAEt FELBs tand ISt G he& iR L density
f th | ti di i better. .10, W | yperi zabl
conpound Tnc VoY SR8 438 TR ST hg COER O FuhPE Ao e (St DG

b tly, | : [ .54 | led t t
subsequent |y ﬁgsé?§§g?§#ﬂ§“?qp %%Qfgﬁﬁéak§lggg%ro e 0 an anoun

required as t ng agen eving the effect brought by adding

the 15 pol yneri zabl ereonpaid: s Weshd P81 BR! ¥ABEI 28Rl nedmeinthe 0f which
t he di spersing agent is required, and the polynerizabl e conpound

functioni ng asskhe it sperisuy wgedt oe dstedpile,camksnaidonmnk-hpet ot al
anount thereof is preferably set to the above range.
as it is or by adjusting the concentration of the
15 colorant as needed. By the way, the aqueous
dispersion obtained by the above-described process
may be too thin in the concentration of the colorant
in some cases for applying it to the inks for ink-jet.
Although the concentration can be increased by
20 concentrating the dispersion, or the like, this
method is not practical from an industrial point of
view. In such a case, the pigment-containing
particle is first taken out of the aqueous dispersion,
dispersibility in water is then imparted to the
25 pigment-containing particle, and subsequently a

prescribed amount of such pigment-containing particle

is dispersed again in an aqueous medium, whereby an



20 As the dispersing agent added to the pignent solution, a reactive

emul sifier may be used in addition to those nentioned in the process
according to the first enbodinment. This reactive enmulsifier is usable as

t he above-described pol ynerizabl e compound. _25 When the reactive emulsifier
is used, the functions of both dispersing agent and pol yneri zabl e conpound
can be achieved by this emulsifier, and so the nunber - 38 of conponents
used can be reduced. As described above, the pol ynerizable conmpound and the
reactive enmul sifier having a function as the dispersing agent nay be used
in conmbinatio r thr onents of 5_t [ tiy lsifier,
polynerizablegg%%ﬁgén8§§ﬁ%3g$§%%ggpﬁﬁkéd%ﬁggﬁﬁggélggﬁgggﬁged in

combi nat | on. Ihecaibuat iof K diensraligageny added oan bosehegied from

t he range previous escri be e ‘process according to t irst

embodi ment. Vbeapt hgnl@gBelyiRid Al e £ OpPoHag: caBakLenghyf unctioni ng as
t he di spersing agent polynerizability thereof is prefe the total anount 15

described in pheteahedi menttorard theomli Siper8i sgeageph Ragiungime are used in
conbi nati on, the anmobunt rably selected in such a manner that thereof falls

Wi thin thé& rafigemptheesscancorstierg to the first The pol yneri zabl e conpound

functioning as the dispersing agent is capable of inparting dispersibility

to the resulting pi gnmsmeacoerdi MnhpIdiparancaesdi asf prgifegaldem by ni xi ng

the pignment solution with water. Specific preferable exanpl es thereof

i ncl ude react F989ehfiFsithtefe ML IRP Lhydrophedredabret yI M Bydr ophilic

i et d i zabl e .noi t thei | ecul es, Those whose 25

wdr oot ¢ b BESEE o Grinby T o Rba T REL b PR Rss R f oni .
hosphori | y X] Y | d. No
o par e cur sobE] Sy Bl Rl il K e XL A1 1 B P ha AT PP

reactive 19l githerpesahidl, apgdiov Cah acdi g¥§rbherabireeks tofe the present
i nvention, and vinylsulfonic acid, 4-vinylbenzeneSulfonic acid, 5

al Iyl sul f oni csatiént3((deisheasyidronaxyphppanesshibosceiagi dr to
2-met hyl al Iyl sul fonic acid, 2-(neth)acryl oyl oxyethanesul fonic acid,
2- acryl am do- 2eneehylrprtdpanesid Salnviat Aen dandodeéal enb) acr yl oyl oxyet hyl }
aci d phosphate, sulfates of
(deacidification). By acidifying the dispersion
resulting from the second step, the static repulsion
15 force of the dispersing agent is lowered, thus the
pigment-containing particles are aggregated. When
aggregatioﬁ is performed with an acid in the
conventional pigment dispersion, increase in particle
diameter has been observed, and it is hard to
20 redisperse the aggregated completely even when a
treatment with an alkali has been subsequently
conducted. When the aqueous dispersion of the
pigment-containing particles prepared in the second
step in the preparation process according to the
25 first embodiment of the present invention is used,

however, the pvarticle diameter is scarcely increased

after the redispersion even when the aggregation is



10 allyl alcohol and salts thereof, vinyl ethers having various polyether
chains at their correspondi ng side chains, such as pol yoxyet hyl ene al kyl

et hers, pol yoxyethyl ene higher fatty acid esters and pol yoxyet hyl ene al kyl
phenyl ethers, allyl ethers, 15 and nonogers of acrylic esters or

met hacrylic esters are used. Commercial |y-avail able typical reactive

emul sifiers include "ADEKA REASOAP SE- 10N', "ADEKA REASOAP SE- 20N', " ADEKA
REASCAP SE- 30N', "ADEKA REASOAP NE- 10", "ADEKA REASCAP NE- 20" and "ADEKA 20
REASOAP NE- 30" (all, products of Asahi Denka Kogyo K K.), "AQUALON HS- 05",
"AQUALON HS- 10", _"AQUALON HS20", "AQUALON HS-30", "H 3330PL", "AQUALCN

RN- 10", "A&LME%%ﬁP&P?@"WltRQG o} 30" and "AQUALON RN-50" (all, products
of Daiichi Kogyo Sejyaku Co., [Ltd. 25 "LATEMJL S-120", "LATEMJL S-120A",
"LATEMJLL S-180", " Lé%EE/EE §-Cf§0&'se)a%dm L‘Kﬁzl\ﬁ‘ﬁgﬁ%ﬂa%&&ﬂ °fp8uct s of Kao
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or in anysconbipatboast her eglk ARAVETRI ] Z8d £ ODoh NI (thater aFey be used in
the process according to the second enbodi nent as needed. This

pol yneri zat i oprésehtater figy haraddeied chane oo B8 pekhipfi twateer, fior
preparing the pignment solution and the non-protic organic solvent. As a
pol yneri zat i opheefhod, offay lve nysedasith cabopdéymegkaatilen, dade c

pol yneri zation or the |i However, the polynerization_ is preferably

ke.
perforned by fRditar $be ghyﬁ&Q%&ﬂﬁ%ﬂ?#mo%%%h% F elibB6i At&eoSha®l i ng

bility, [ nd . W iati f I i,zabl ds. Th
ol yer | 26t 1 ohoma) A48 A Y] AP AP RaUEeD LBpPaLSan by Heht o || gt

O CoTDl 9 U28n1 DELeRheObLRE IS N ARDIIFELLAA! LRDAR 0L ghor
generating active speci €s heat or Tight or conbined Use 't hereof.

Speci fic exanplgs,of ot Bgpakave- decrd et ok yoar i zathan £ Riskd aty, i ncl ude
oil-soluble initiators fgr thermal polynerization initiator, sucﬁ 25 as azo
pol ymeri zati oati 8hti shAkES tSHe) as 2 d aZHPalsl 088t ¥hemihg la€ water-

2,2 -azobi s(2-nmethyl butyronitrile), 2,2'-azobis(2,4-dinmethylvaleronitrile),
2,2 - 41 sebdhbie2sd4ldi metthylthe reltimkiyvased onnt theefiamd 2tZp
is more preferably used. The solubility of the acid
15 itself in water is also preferably high. In order to
efficiently conduct desalting, the amount of the acid
used is preferably as little as possible within
limits that the pigment-containing particles in the
aqueous dispersion are aggregated. Examples of the
20 acid include hydrochloric acid, sulfuric acid, nitric
acid, acetic acid, phosphoric acid, trifluorocacetic
acid, dichloroacetic acid and methanesulfonic acid,
with hydrochloric acid, acetic acid and sulfuric acid
being particular.iy preferred. The pigment-containing
25 particles in the aqueous dispersion converted into an

easily separable state by the acid can be easily

separated by the conventionally known centrifugal



azobi s(met hyl 2-nmet hyl propi onate); and peroxi de polynerization initiators
such as benzoyl peroxide, |auroyl peroxide, bis(4-tert-butylcyclohexyl) 5
per oxydi carbonate, tert-butyl peroxy-2-ethyl hexanoate, di-tert-butyl

per oxi de, tert-butyl peroxybenzoate and
l,l-bis(tert-butylperoxy)-3,3,5-trinetﬁy?%yélohexane. Wat er - sol ubl e
initiators include persulfates such as ammoni um persul fate, sodi um

persul fate and potassium 10 persul fate; peroxi de conpounds such as hydrogen
per oxi de; water-sol uble azo polynerization initiators such as

2, 2' -azobi s(2-am di nopropane) di hydrochl ori de _and_azobi scyanoval eri c aci d;
and redox ini $¢REEREOSUcH ldSdonti T vnkigrid-pertddi §ePaf@ @ &Mci ng 15

(bi)sulfite, such_as ammoni um persul fate and sodi um.bi sulfite, conbinations
OF b per ox detBRALARean R EBHBoGTS o 46 Brhfbrt brb B5P Sbi ikt & And

di met hyl am noet hanol ., .and combi nati on eroxi,de a a I | ent netal
ign, sﬁch as ﬁ?ﬁ?gggﬁlﬁgrg?ﬁb %?6xgﬁﬁaﬁg%?§ o%ébﬁﬁpy%ggﬁfgﬁiﬁ%ﬁfﬁ$tiators
i ncl ude hydr ogen. raGgti t dgggo- o i zat | [ TR AR r uch as
benzophengne,gﬁe%ﬁgﬁgggggﬁggyE%gﬁéoate,oﬁ- %ﬁgéy??4ﬂg%§tQ§ﬁa?%ﬁéﬁ§

sul fide, issopgepykhBi @iamt e di et hyl thi oxanthone and ethyl 25
4- (di et hyl am no) benZzonat e; and i ntranol ecul ar cl eavage type

phot o- pol ynmeri zat i ohienialggale@f=x sticdbasi heazioyntabkyhiethentsp may
benzyl di net hyl ketal, 1 - 42 hydroxycycl ohexyl phenyl ketone,
2- hydr oxy- 2- neeéhyk&dphanylher dpam o HOreg sitad kgt phénylyghyighy liat evedret
di et hoxyacet ophenone. A photo-cationic polynerization initiator such as
tri phenyl sul f eangant as they are. However, they may also be used
as finely ground powder by subjecting them to the
10 conventionally known drying method such as spray
drying method, centrifugal drying method, filtering
and drying method or freeze-drying method as needed.
The fourth step in the process according to the
first embodiment of the present invention is a step
15 of imparting redispersibility in an aqueous medium to
the aggregates separated from the aqueous dispersion
in the third step, and a preferable treatment
includes an alkali treatment. In other words, the
fourth step comprising the alkali treatment is a step
20 of neutralizing the pigment-containing particles
aggregated by, for example, using the acid in the
third step with an alkali to redisperse them in water
with a particle diameter near to the pigment-
containing particles in the aqueous dispersion
25 obtained in the second step. Since the desalting and

desolvation are already performed in the third step,

a concentrated base of the aqueous dispersion of the



5 hexafl uoroanti nonate or triphenyl sul foni um phosphate nmay al so be used
according to polynerization nmethod. These initiators nmay be used either
singly or in any conbination. The anount of these polynerization initiators
10 used is preferably suitably controlleg according to physical properties
and the |like of a polyner intended to be ®btained in addition to the

pol yneri zati on nmethod, polynerizati-on conditions, the kinds of the

pol ymeri zation initiators used, etc. 15 However, it is generally desired
that the anopunt be selected froma range of fromO0.05 to 10 o by nass based

on the nononer used. As the alkali used in reggrin t he pignent solution
used i n the pPogBEELIEEBLAILAG 1D R setohdl 2B Rbol ABRLY of&hose

mentioned in the process acgording the first, empbodi pent be used, and
the anount adBE&d°REFEFSo béssghgcﬁé%aﬁ%nﬂﬁ *%ﬁg@edEEBFFggét@H’the
process accordjng the first odi pen 25_1n. t rQgess according to
the second en%ggiﬁ%%?}qtHgygigbqggﬁgf%%a#?ﬁgg?hgtaggggugghﬁﬁpersion

contai ni ng t hge i 9uBRALGORA! A dis‘pé@siﬂ@ré%%h@shgwi'ﬁ'gx't% the pi gment
solution with water may be performed 1n the sa manner as the step in the
process aoggor Hzagoﬁomtlh% fid sdt grbedienBabhcelhend hi b dupt @R thn ithevPEHELSS
according to the 5 second enbodinent is a step of polynerizing the

pol yneri zabl eaadnpannd chartval natk idgbidet agquéousedpgpersitonnventicon.
considered that by this third step, the polynerizabl e conpound in the

pi gment - cont aBpeng fpar eixeimgs s tPod saef | zedludeenhanoast loegadhiasi on of 10
the pignment to the dispersing agent, and so the_dispersion stability is

i nproved. ThealiResatueh &d FFHABRMGLRFOPARBOBol yreri zati on can be

suitably controll ed by pol yneri zatjon, et hod. a olLynerization initiator
used. Fbmeverglﬁeﬁgg U noRpTLAPaRG bh HEC, Y%ﬁggFBSb%Hﬁnﬁs initiated and

dt - - i ' - fq f d.
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the present i [ ' , b h9Rel r ef8r, i e for ned
20 under cond???%%?ggfugnﬁéﬁgeﬁg?f¥£§$%g§%r6%§ha§gu?n%0 fbpggéxfﬁgn t he

10- hour hal f - hivhe okareey durLl khatl mstaarsgr ddoh sasdsbaibe arydrwexdép the
activation of the polynerization initiator. The polynerization is
preferably peidfichimd ydeossidde arlée pomassiinnsy@sokakieng ande physi ca
properties of the resulting aqueous dispersion into consideration.

| nci dent al | y, aRenagal.ynBhesat podaddy Hadd e usediettent sthelyame - 44

time as depositing the pignent-containipg particles to prepare the aqueous
dispersidH?byl§ePPWh§qm%;A%§ﬁﬁﬂeﬁ %@%E'mater, into which the pigment

solution i's poured iy tNe SCONd S{ER 105 8nt SUPSHALYES on the
amount of the alkali used so far as it falls within
such a range that stable redispersibility can be
imparted to the pigment-containing particles in the
20 aggregate. However, considering the use of a
dispersion obtainable by redispersing the aggregate,
hereinafter called “redispersion”, as a printing ink,
an ink for ink-jet etc., the alkali is preferably
used in such an amount that the resulting dispersion
25 has pH of 6 to 12, preferably 7 to 11.
A water-soluble organic solvent may be added in

the redispersion to make easy to redisperse the



5 suitable for the polynerization. The polynerization tine required of the
pol yneri zation reaction may al so be suitably controlled by the

pol ymeri zati on method, the degree of activation of the polynerization
initiator used, and/or the like. In general, the 10 polynerization is
preferably conducted under such conditiold that the polynerization is
conpleted in fromabout 2 hours to about 24 hours. Further, the solution
subj ected to the polynerization reaction my al so be purged with inert gas
such as nitrogen in 15 advance. The aqueous di spersion obtained accordi ng
to the above-descri bed process, in which pignmentcontaining particles
cont ai ni ng t hegginpgitedpl gmeot yaentefintihg pelnriexrliesabl §cconpound are

di spersed, 20 may be used in various uses, for exanple, inks for_ink-jet as
it is or by ajardtingahel dohtahieat isninposke o8 dhentspedikieatlively, the
aqueous di spersion my al so be subjected to the sanme processes as in the
third step and W?ﬁ%ﬁﬁ?ns?iﬁebFoce%%W%E%Brd?ﬁ@mﬁée§OQH%§QQﬁst

enbodi ment. Mrre specificall the.fourth step in _the process according to
Lhe second enBOd TR 1R'SF STREOBFLPettvlr Pig MO gmori - hatohe 1
cont ai ni ng: parti S subj he_p rizat.i e inthe third
step as ag%reé%#g%3¥ﬁd£¥$é§§§%%ga%’dPs%g¥§§8%f fﬁgﬁéﬁéﬁﬁ%cég%nd recovery

of the agoregales Gan L6, conduchedrip kBe 3ABE SHRMNG(S aa%écsﬁb,the met hod

used in the process according to the first enbodi nent en a polynerizabl e
conpound i nsokiglrsy 10re tiaf Ul e SOhED! RetAyDat 8bbut yS&dt e WHEact ed

pol yneri zabl e conpound suspended or precipitated in the aqueous di spersion
can be washeddiGattorlyy alassihay; t hrdabgsedates thivilensaterycdhe aqueous

di spersion of the pignentcontaining particles concentrated in the fourth
step may be usd@tihyldne fokneol, phsietBivlengr gy viicgh idliwaeelcontent as it

is. Ho , It I b d 15 finel d powd b bj ecti

[t t ho BonREHOIRFRR L GHEY 8P b1 nf CHULADE SHOR s TERAE Y% nlP Fet hod.
trif | dryi t.hod,, filteri d dryi t hod f -dryi

et hod 89 neelbi oSG 1) {HH'SF opPFHEY RBB: BEERe IatEntng L5 The 20’ socond

=t hod as U St ep”FREYRE"Brdcdss secor

Che.pi gront CoftAT RNt (T Ga P Rh kS P ErRe Ty o Faaror Ve AP T v 10

treatnent in Hé@:hgflo_ce,ﬁé&%@,PC&E}Q¥DQnEOg19%oﬁ' bolengTbHHENt IEYp PEMsed

| i kew se for the 25 inparting of the redispersibility. The aggregates, to
whi ch the redigGparsl Hédyl hashdeendigpayietdes arle odils pesrsate ty Bn(&@gueous
medi um wher eby an aqueous - 46 dispersion usable in various uses can be
obt ai ned. 18 Thimoh catiiuedi nesither, diethylene glycol monobutyl ether,

triethylene glycol monomethyl (or monoethyl) ether,
N-methyl-pyrrolidone, 2-pyrrolidone,
dimethylformamide, dimethylimidazolidinone, dimethyl
sulfoxide, and dimethylacetamide. These solvents may
20 be used either singly or in any combination thereof.
The amount of water in the aqueous dispersion
obtained by redispersing the pigment-containing
particles may be controlled to 99 down to 20 % by
mass, preferably 95 down to 30 % by mass. The amount
25 of the water-soluble organic solvent may be
controlled to 50 down to 0.1 % by mass, preferably 30

down to 0.05 % by mass.



The pignent-containing particle obtained by the process according to the
third enbodi mnent has such a 5 structure that at |east parts of surfaces
thereof are coated with a polyner of an ethylenically unsaturated conpound.
A process according to the third enbodi t _as a preparation process of
such pignentcontaining particle can be perforned in the sane 10 manner as
inthe first and second steps of the preparation process according to the
first enmbodi nent except that a reactive enulsifier is used as the

di spersing agent in addition to the surfactant and pol yneric conmpound. 15

For the thus-obtain g a %gggﬁﬁgiéﬁgés%%gegf %Eg ghggﬁﬁtzgp ai ni ng
particle, at |east rt f a f i -co ni ng

ticl ted w th | ) t he. et hyl enical | t ted
D one”t o CHERENERa bl RPERITh Bl b £ IURRTSS PraisA st en
‘he di . ot . h : . ‘.
hose mont | oneet £ CERe barceety aasar By ot PRaH Yy SL b os et Ty be

used. As the peaghiyvenysidiflersNogedsrntiongdyl Bet RR RN Q@ess accordi ng
25 to the second enbodi mrent may be used. As this reactive enmulsifier, those

capabl e of5 al aeetedct | FAeAg pas tiche retdiyd rent cat | yheinsaganategigaepound -
47 may be used. The anmount of the dispersing agent used can al so be

sel ect ed fronmhekengargé idgsordtbed ¢ontémt piocpsstacuded ng tuwdade i rst
enbodi ment. The third step in the process according to the 5 third

enbodi ment i sig spépnefcess@tNtatuseasatpuinsagflithengubfeaddndf t he

pi gnent - cont ai ni ng partjcles obtained through the first and second steps

with the pol yREPLENIr haisthivt et £l | 9F uklat bt ke eBe¥omSosRdrd

specifically, .the _ethylenically. 10 unsaturated c ound i s dto the
aqueous dispeF?Foﬁgﬁnﬁgfgﬁ%%r%%mf%ﬁﬁp?h%% %ngﬁgggféﬁnfg'égggﬁFhe whol e “or
a part ofqeac f; agRs i N, = taiyqi i.clies as seeds
with the lp(gl y%%ralf?%g:l&%gr{ or med, T \Zfr?%%ygt e&’%ggge???‘i‘)‘%g‘fg%gdﬁﬁe?ty can be
mar kedl y i npr g@¥edenthe sRalasd Zethé OiséBepseber ahl ¥xpeiisomhiny d4adi cal

pol yneri zation fromthe viewoints of handling ability, easiness and w de
vari ation of tudabldkadliy.eri zabl e conpounds for coating. 20 No particul ar
limtation is inposed on the ethylenically unsaturated conpound (nononer)
so far as it has at Moskistiaatel ol yaer s kadl eecadbed- tar fdve doulsizariiond at
its nolecul e and can achi eve the objects of the present invention. Taking
properties 25CORtRLAAING Rejtial GRS papRtaliesd| ARotAEnSIAHECHS on, however, it

|5 preferabl e Lhal 2,00 WL s Ahec st Byl eplealhy Ymeakialed, onpound
process selected from the processes according to the
following second to fourth embodiments.
(Second embodiment)
The process according to the second embodiment

20 can be performed in the same manner as in the first
and second steps of the preparation process according
to the first embodiment except that a polymerizable
compound is contained in the pigment solution. The
polymerizable compound in the resulting pigment-

25 containing particles is polymerized, whereby the

pigment in the pigment-containing particles is fixed.

By this fixing, the pigment-containing particles can



- 48 as the dispersing agent that is a material for form ng the seed, and
the same or simlar conmpound to that used in the seed be used in the
formati on of the shell. Specific exanples of a conmpound having an 5

et hyl eni cal | y unsaturated bond at its_nq*ﬁqyle i nclude styrene, styrene
derivatives, vinylnaphthal ene, vinyl naphthal ene derivatives, vinyl esters,
acrylic acid, acrylic acid derivatives, nethacrylic acid, nmethacrylic acid
derivatives, 10 malefic acid, malefic acid derivatives, itaconic acid,
itaconic acid derivatives, fumaric acid, fumaric acid derivatives, crotonic

acid, crotoni,c aci rivativ L kenyd sul f.oni c_agi n erivatives

t hereof, vi nﬁ%rﬁ%ﬂegﬁhvﬁgyi 92??\?@5%&&%@ ,bea%rf%/l(g%%ﬁgogﬁg 75 derivatives
t her eof , viny i d k i j Hﬁhﬁf ! cid and
derivatives t_%$€% ,6@?n??%é%%%%?ggggizﬁﬁhﬂgr|va P@%gigﬁgreof, _ _

(et h) acryl and des and-der i ¥ati uganbhereqf s Wil Acet anlidepandderi vati ves
thereof, N 20 vinylfornmam de and derivatives thereof, ol efin al dehydes,
vinyl aronmatigramdesdand ehef afupbenrohediSpecids ctiexapntgssef o&, compound
having two ethylenically unsaturated bonds at its nol ecul e include ethyl ene
gl ycol di Bet her yéasreplg) yedjakst2hagditinet rdorsd e, ptopaet hgkobfir apane
acrylate, triallyl isocyanurate, vinyl nethacrylate, vinyl acrylate,

di vi nyl benzeniek butladi etenaatl ¥ sophenpolpesirdgab liehecompourgd etdglénical ly
unsat urated conpound may be suitably selected from pol yfunctional nononers,
macr onononer SMaBt ket BaieeAtSBREBLY Widwh Sforicheras dpHIBeREvat i ves t her eof .
These pol yneri zabl e conpounds for coating, 5 .my, be, used ejther singly or in
2y Conbi nat | S CHER6BF BRACHSLE VAT HRY St PFhROSLAEN te
proportion of : yqer i zabl nd U \Y .pol ymeri zabl e
conmpound is pﬁ%§€%§%¢yg§s%égiﬁgggggﬁggtg¥a3&%%}ggg%f§%%p%ggﬁggts by mass,

10 more ppef efably, fHem On0BoN9me A RAYIS dBgBeSy PRLtA Rart by mass of
the organic pignent in order " to nore enhance the effect of inproving the

di spersion stabspétying bbelriesulfbimghe girmierconiay nbagupadticles in an
aqueous nedi um by coating with the 15 polynmer and retain or nore inprove

t he col ori ng Ponehebyotrhe poghewtt tthesgdldsne nizdiel @quenpsuddspeishon. The
pol ynmeri zation of the polynerizable compound for coating may be initiated
and caused t @pfoéekloBy Kbhat ddspeirgindbrakidnihefouskheheigwrnsér 20 by
using a polynerization initiator_generating active species by heat or |ight
or conbi ned d%%ytﬁé?%oP? ?ﬁ@gpol§ﬁeFﬁ%§tF6 Sirniet CHHHE LR P LSRR abl y

sel ected ccor%ﬁng %gﬁhgggégggﬁygkr&ggkﬁ%aék%%%gﬁéé¥%g€$aﬁHéated conmpound

(nnnonerf ando i%pe ST used. P on'Ts preferably
conducted in fheyicip t%éﬁ@&i%%g%ys%l%% Y 48 PeNehal 8 NEWeRaLLI Cl es in

an aqueous phase durin e seé
needed. As specific preferable examples in the case
where the polymerizable compound is used, the
following combinations of the respective components
20 may be mentioned:
(a) (polymerizable dispersing agent) + (polymerizable
compound) + (another dispersing agent than the
polymerizable dispersing agent);
(b) (polymerizable dispersing agent) + (polymerizable
25 compound) ;
(c) polymerizable dispersing agent; and

(d) (polymerizable compound) + (another dispersing



- 50 polynerization. At this tinme, it is preferable that not only a
polynerization initiator is added to the system of the aqueous di spersion
obt ai ned through the first and second steps, but also an oil-soluble 5

pol yneri zation initiator be dissolved_jg3$dyance in the non-protic organic
solvent in the presence of the alkali 1 he first step. The pol ynerization
initiator may al so be added in both first and third steps. In any event,

t he amount of the 10 polynerization initiator added is set so as to achi eve
the intended coated state. Wien the polynerization initiator is added in
both steps, the anount may be set in such a manner that the total anount

t hereof falls2%f%hi hh%ﬂetésopglmgrel.zal%l%;f@c%?%awg, agentpe

pol yneri zati on inittatgéé may. be, used at_|east_one of  those nentioned in

t he process accordi ng t RECOBCL P Shisti st DT TRBT aib ARt PGP Fidse

pol ymeri zati oneipnjfi S [ .ef er ' y ntrall ed according
to 20 physica fp?%%eréﬁééugngqfﬁ%r%ﬁ%gl5$Q%¥%%#@%g?£iEﬁgnéggobg be obtai ned

in addition toubhe:iRohy B £ALI 9 JERINOG RO ¥IBRi 28hikop;gRRdIt i ons, the

ki nds of the polynerization initiators used, etc. However, it is generally

desired that dhesarpeat ihetle %ﬁ{%@rﬁd da1om Pori apgeiglyfrom 0.05 to 10 o by
mass based on the nononer used. en the radical polynerization initiator

particul arly presesabbiyessed fornsl an rarideplpsesebi kensgntregaties bysed, the
pol ynerization is preferably performed under conditions of a tenperature
hi gher by aboxepl@cing20let han-photiGhanrgdraid -soivenenpetht uvetehat is
generally said to 5 be an index to the activation of the polynerization
initiator. Ho¥edefimuheapsrigani zaticoPigiriet ecpabsynpaef prrEd cdider

sui t abl e conducti ons, taki the physi.cal. properties of the.resulting
aqueous dispe?%i%%thtBtéBg§ig&ﬁﬁ%&ﬁéﬁlﬁkF%o+?nﬁ???ﬁF?SnwiﬁgtPﬁe required

pol ymor | 3801 orAat nahe BRc hEG AR Ee S I T BB 0y mer 24t 1 on

pol ymer i egree-o alion O e polynerization

initiator usedo] @ELorabhe Likoun Genel al . afHse PO ¥Ferbiatkgn siss _
preferably conducted under such 15 conditions that thé polynerization is
conpleted in fepmeabout 2 hours to about 24 hours. Further, the solution
subj ected to the polynerization reaction my al so be purged with inert gas
such as nitrogen i nAadthrceig@nthersalie: pimgnent - ppotasni agcpading es are
not sufficiently coated by the first seed pol ynerization, the

pol yneri zat i okoptbeesecany babaddimendnaldny riepeaeet. narobRersedhyloeni cal |y

unsat urated conpound is used_at this tinme, mherebg conposite particles
15 far as it is soluble together with the components of

the pigment solution in the non-protic organic
solvent and can achieve the objects of the present
invention. Specific examples thereof, include the
pigments previously mentioned in the process

20 according to the first embodiment.

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

25 the like may also be set in the same manner as in the
process according to the first embodiment.

As the polymerizable compound usable in the



25 having a multi-layer coating |layer may al so be provided. After the third
step of the process according - 52 to the third enbodi nent, the aqueous
di spersion of the pignent-containing particles having the coating |ayer
conposed of the polymer may be addition y treated by an operation such as
desalting, 5 desolvatior~ or concentrati according to an application
field to be used. In this treatnent, the conventionally known desalting

nmet hod, desol vating nethod or concentrating nethod such as separating with
an acid, ultrafiltration, centrifugation or 10 distillation under reduced
pressure may be used. However, the separation using,an acid, in which the
systemis aciBFPFeds BREPERY NG it IR At $ROPEPUPEFon 1FoMSEDR t he

id hyd hili ety t te.th i t- t ai ni ticles,
15 preferred CHEPPRRANPHCHOAS 7 AL HRIHERAP L SO REd/ nfg e used o far
as it can te. th i t t.ai.ni i cl i h
it sper i on. bt RoLKe Bar ERE dorame ke SRS SRLERE EPRI RN S (o be
i pitated,..i I ; .20, | e, k
P Sheot e BRbRr e hBL Bb vyt Zabi Y o POUCSE ngOs BT BRI €. POKE arate

them fromst hersghYehhg bAgRERAR dohtSERANR) dheidl kal i msegdetaplihe first
step at the sane tine, an acid formng a water soluble salt wth the al kal

used in the farsbnshep ¥Seds impradireflernsdl ymesedat Tor sel dbhliicty of the
acid itself in water is also preferably high. In order to
polymerization may be used.
No particular limitation is imposed on the kind

of a specific monomer sd far as it can bring about

10 the effects of the present invention. However,
examples thereof include a-olefinic aromatic
hydrocarbons having 8 to 20 carbon atoms, such as
styrene, 4-methylstyrene, 4-ethylstyrene, styrene-
sulfonic acid and salts thereof; vinyl esters having

15 3 to 20 carbon atoms, such as vinyl formate, vinyl
acetate, vinyl propionate and isopropenyl acetate;
halogen-containing vinyl compounds having 2 to 20
carbon atoms, such as vinyl chloride, vinylidene
chloride, vinylidene fluoride, tetrafluoroethylene

20 and tetrachloroethylene; olefin carboxylic acids
having 4 to 20 carbon atoms and esters thereof, such
as methacrylic acid and salts thereof, methyl
methacrylate, ethyl methacrylate, propyl methacrylate,
butyl methacrylate, 2-ethylhexyl methacrylate,

25 stearyl methacrylate, acrylic acid and salts thereof,
methyl acrylate, ethyl acrylate, butyl acrylate, 2-

ethylhexyl acrylate, lauroyl methacrylate, stearyl



efficiently conduct desalting, the anpunt of the acid - 53 added is
preferably as little as possible within limts that the pignment-containing
particles are aggregated. Specific exanples of the acid include
hydrochloric acid, sulfuric acid, nitric_acid, acetic 5 acid, phosphoric
acid, trifluoroacetic acid, dichloroadét?g acid and net hanesul foni c aci d,
with hydrochloric acid, acetic acid and sulfuric acid being particularly
preferred. The pignent-containing particles converted into an easily
separable state by 10 the acid can be easily separated by the
conventionally known centrifugal separator, filter, slurry liquid-solid
separator or a@EYLpke, methhyils ifaponatry degree bdragesalteing c

desol vati on can, he contraqlled by adding diluent water or increasing the 15

nunber of tin@Sigf aBEcARLAS Sk HRP wadt Het i BRDVAT&FS/ BRSHRY ashi ng with

ter, t t hyl eni call ted cor i nsol ubl har dl
S0l ubl e 1 1 welteTC<ERa CRESH RS n HHB SLSpERBBA<DR GPAGi ated in the

saueous, 0 el o ccoR. RN, 1 B0y SRR, T 20U

di spersi on concen [ rmo te or slturty high in

wat er conisent ,asyl énhfssa'ﬂ‘%‘@e"c‘?{eréc}f,We@tﬁ??y@?o’déﬁgaé? fain'&e'eyzrl]qgf ound

powder by subjecting it to the conventiona known dryi ng net such as
spray 25 dryiggottBhhed,; esmtid-fdigada i mdgv iy hodompbliheki Rgvandy & yi ng
met hod or freeze-drying nethod as needed. The pignent-containing particles
aggregated bytvh20 carbédn separsst isarciwdd abeyhondtirnleych a manner are
neutralized with an al kali and can be redi spersed in water for use. As the
al kal i used heethacrydpndltidlle rmad el kigkdecgantide: ayinylaemids an
neutralizer for 5 the dispersing agent having the acid hydrophilic noiety
and can enhan€@UPABNES| VLN I et ®rcarpeei FeBFI ySUChe 2Same al kal i as

th in_th di to, the, first.enbqdi t b d

he. sams ThenneF Ly +RB Age: SRIPAC A B TiHTn FHRCT8RBANSPerei bi 1 Ly has been

the same Hanné ! . ! has ber
uohbi e i n varPoEaTreserant T SR R BT e KBRS kBB RE TR A A et o

process of a pigERPH=GORLRINNSB kD> PAY tdL8oRCEREALENTshent hg fourth ,
enbodi ment can be perfornmed i'n the same manner as 1 n the process according

to the first gabededBnianeXeefit didlideh gdepoundy hayirb8ad ier agShigskabl e
functional group is additionally contained in the first and second steps 20
of the procesbaucogr @i ng 20 tdeerdanr At@nbodsnent as 4-vinylpyridine
15 and 4-vinylaniline; olefin phenols having 8 to 20
carbon atoms, such as 4-vinylphenol; and diene
compounds having 4 to 20 carbon atoms, such as
butadiene and isoprene. Besides, the polymerizable
monomer may be suitably selected from polyfunctional
20 monomers, macromonomers, other conventionally known
monomers and derivatives thereof. These
polymerizable compounds may be used either singly or
in any combination thereof. No particular limitation
is imposed on the proportion (when such two or more
25 polymerizable compounds as previously described in
(a) and (b) are used, the total proportion thereof)

of the polymerizable compound used within limits that



The conpound havi ng the crosslinkable functional group may not have
dispersibility by itself so far as the pignment-containing particle having
di spersibility is obtained by using it in conbination with a 25 di spersing
agent. Wen the conmpound having the crpsiﬁipkable functional group has a
function as a di spersing agent, the conpound having the - 55
crosslinkabl e functional group can be used as a dispersing agent. Further,
one or both of the conpound having the crosslinkable functional group and
t he conpound 5 having the crosslinkable functional group and the function
as a dispersing a egt may al so _be used. At this tinme, another dispersing
agent than the Eo%ﬁ aRISh&en @RS 'S I Tk aBF &S flfc tPYRAE 1Gfoup may be

ddi tional Iy ysed ded. Al ternativel y. the 10.pol f th
pol yer | anl cHeBRBaaNG ST e IEET i Ehb st TRATTG: L EnE RORFARLor t he

et hylenically at yr at | hi rd L e
crosslinked. ?%Qﬁh%Hsgc§%8%%¥g%yggx¥ﬁéﬁBﬁ%%a#ét}gggggggggé %E%B’ t he
agueous d|5peﬁ§k8np§€?@&gbﬂg1f%dd“®ldbﬁdt@WP9§'ﬁEEEsQBytH%s%r%%ﬁnﬁ

i nvention, the pighent dissolved in the pignment solution rapidly

crystal li zes partoppsmarsasd phUSHdHe @ageleashe By omephaci ng the
non-erotic organic solvent with water, 20 and si nul taneously, the

pi gment - cont avhengopartt ol ewotre inpdosirab| eheli dpepeirbiibint wtiabiilnparted with
at | east one of a dispersing agent and the conpound having a crosslinkable
functional grofipthet highendirspartsiimjirabiparyiclest andetak2Bgadhehe pi gnent
usable in the process according to the fourth enbodi nent, any pignment may
be used so fafo4asri flegn the odi VEP 4 ol heR AWP OHSt Hé SPEXSE@N conmponent s
of the pignen% Eﬁlution in the non-erotic organic solvent and can achieve
the objects ofth& present invention. As specific exanples thereof, may be
ment i oned  he pi gne pr.evyi - i i e ording to

t he firsﬂignbodinen?hgﬂsatﬁgﬁ oéﬁﬁzﬁg%éiﬁﬁﬁﬁﬁ%ﬁgoF§8§53%§23F33§%6%|ified

in the procesgj3pe054hagdabenithe firat wmbpdigeqstsBRrYHaKSo be used, and a
m xi ng proportion of the pignent to the non-erotic organic solvent, and 10

the |ike may alissehaesneflyi,n ilshaissalte tnnatio@sti bheheofr agess according to
the first enbodinent. As the dispersing agent usable in the process
accordi ng to thetfolleh évbedi mamtyntame@iitddsasnthei diegeinsitge process
according to the first o _
agent and achieving the effect brought by adding the
15 polymerizable compound. When the polymerizable
compound, of which the dispersing agent is required,
and the polymerizable compound functioning as the
dispersing agent are used in combination, the total
amount thereof is preferably set to the above range.
20 As the dispersing agent added to the pigment
solution, a reactive emulsifier may be used in
addition to those mentioned in the process according
to the first embodiment. This reactive emulsifier is
usable as the above-described polymerizable compound.
25 When the reactive emulsifier is used, the functions

of both dispersing agent and polymerizable compound

can be achieved by this emulsifier, and so the number



15 enbodi nent may be used in the sane m xi ng anount. Wen the conpound
havi ng the crosslinkable functional group functioning as the dispersing
agent is used, the amobunt thereof is controlled to an anmount required as

t he di spersing agent and achieving 20 thg ef fect brought by adding the
conmpound havi ng the crosslinkable functi far group. Wien the conpound
havi ng the crosslinkable functional group, of which the dispersing agent is
requi red, and the conpound having the crosslinkable functional group
functioning 25 as the dispersing agent are used in conbination, the total
amount thereof .is preferably set froma range which will be described
subsequent | y.Of COBRONERESCHFFEUFRTRE L dRecdr 0933 | dkadr &bednct i onal
group used in_the process according to the fourth enmbodi ment is a conpound
having a funct?PoRal gﬁﬁuﬁogymﬁﬁﬂﬁf tTPBREYRY #BYatBRoSERICGHIVRy 5
reaction in ié@ fglggule said crasslinking reactign being eneral |l y used
in industrial STrerds §hch¥d Pubod a3 i 23, TR At SPCAGREST ¢&S N tseal ant s,

fiber, litho prLALI 0 f: i.cation_ of, nteqr circuigs. In
order to obtgﬁﬁpgb%rggg iﬁgegaéﬂﬁxzﬂﬁég’Jé#ai%#%ésgP%EEﬁﬁnggeﬁF;nay be
used as needeghe ThEaEE0$8! bRKIIRG FAABNT 451 fn&LIPIYNG E@ng!u?chf dfacting
with the crosslinkable functional group to formthe crosslinked structure,
and a hi gh- modespéasingi ghener assl idikdhdoagestd may abspibeativel.uded herein.
The 15 forns of crosslinking include hydrogen bond, ionic bond, coordinate
bond and chenfkal abondt Whemhehelisgsutdimy pyenentddedt akni bg particles are
used as a colorant of a coloring liquid, it is preferable to conduct
crossl i nki ng $§leaeeehénPrathordnge Jxreobrws hat depondbedonnt devi ewpoi nt
of shelf stability under a service environnment. No particular limtation is

i nposed on t HRFQPeRFf RECEEABNFaticor i fheSkreakpdirante fWeRi Bhal group
with thelﬁrossl'nkigg aggnt so far as it can afhkevetthe,ZS o%jeg}s of the
present i \KNR?%%H@ fBVer, CREPEETHIEPINET eof , THRGC bR ABAL BSndd St he
foll owi ng conbi i - .58 I, [ §: ' Nnct i a ? = hydro
group?nc?ossﬁ?% ngggggn?ggn igpggﬁglef?n%%§%$%§§lgé%%ﬁpbagaggpno d Y

am nof or mal dehyDghe r{ ByEE 0X ¥l ArQURsd BROXYoROTPOUNE), (RAXdER¥YLar oup;
di vi nyl conpound), 5 (hydroxyl group; phosphoric dichloride conpound),

(hydroxyl grotiperébét hyl pref2rabllyr eetlledadn e) suchydrasyhegr aupit

N- net hyl ol conpound), (hydroxyl group; diisocyanate conpound), (hydroxyl
group; difuncthenabtati dmaphyditheéeeo MadrlbxywigrbupthéOrdhnget hyl o
conmpound) ., (hydroxyl group; diepoxy conpound), (hgdroxyl group; boric acid
conpound)? ( %&y@egréDthﬁh8§ﬁﬁ6ﬁﬁé , Lo hiyle ok¥Esgroup; Ti

al koxi de), (h rQ§§I 8&oup; Al al koxi de), (hydroxyl group; Zr al koxide),
(hydroxyl gro POENG oxysil ane), (hydroxyl group; difunctional diazo

conpound), (hydr oxy&hgrggg' @(EiiQa$E.l>eord.(oq1§>r<%§r§(@omgti&ﬁ%ﬁgoégl £gLoup;

di met hyl ol phenol - f or nal e resirn), (carboxyl™ group;
trinmethyl ol med aspaesd ingcagbaxy b sUlcaydnp d ant nancerpeyyd) . (carboxyl group;

pol yam ne
dispersibility to the resulting pigment-containing
20 particles in forming them by mixing the pigment
solution with water. Specific preferable examples
thereof include reactive emulsifiers having a
hydrophobic moiety, hydrophilic moiety and
polymerizable moiety at their molecules. Those whose
25 hydrophilic moiety is formed with at least one of

carboxyl, sulfonic, phosphoric and hydroxyl groups,

and alkylene oxide are preferably used. No



20 conpound), (carboxyl group; isocyanate conpound), (carboxyl group; epoxy
conpound), (carboxyl group; oxazoline conpound), (carboxyl group;

di cycl opent adi ene netal dihalide), (carboxyl group; chrom umsalt of
trifluoroacetic acid), (carboxyl 25 grqu car bodi i m de conpound),

(carboxyl group; diazonethane conpound), %sulfonlc group; quaternary
ammoni um salt), (sulfonic group; netal halide), - 59 (sulfonic group;

di butyltin oxide), (sulfonic group; zinc acetate), (am no group;

i socyanate), (am no group, di al dehyde compound), (am no group; dihal ogen
conpound), (am no, group; _succi nim de conpoufﬁ% 5 (am no graoup
|sothlocyamﬂQﬁ%%h%%hﬁH)ll@&ﬁﬁﬁé%ﬁ%ﬁﬁ)l%ﬂﬂq y@ncﬁh%rﬁﬂéFlfé§nlno gr oup;

NBD- hal i d di chl d | dehyd
g oup; Lyﬁré%'}ﬁ%r‘fﬁﬁ%rﬁ bR P Rt bt L i 857 noc BB =M sacyanat ¢
group: diani ne 40 sempound. (hsananate groun:algonol oyt

(|socyanate gr aC| conpoun socyanat'e grdéup; pol yol

conpound) , §%§§f§?1?03E8U8c1%%3%m01 T die &0 §$egegkliga%&a"e gr oup,

bi pol ar conpou I'socyanat € ¢roup;” copper su i sOcyanat e

group; st@nnqy§l§pggifgglc Gicsecyanate group; zinc chloride), (epoxy group;
phenol resin), (epoxy group; am ne conpound), (epoxy group; alcohol

conpound), (epﬂéuhga@ﬂplo?u©&vpxaﬁanésumﬁbﬁiwmawnd),zémbtaqulgwqup;

sil ane compound), (silanol group; 20 silica), (silanol group; titanate
conpound), (pyulfionécstaraict,ur2+ (Wehh) egey loytpowwhhartesuil @onecstaaict,ur e;
nmetal chloride), (am doxine group; dialkyl netal dichloride), acetate
gr oup; a|un1n%n@@rvéaméﬁpdérme@&%%gnQﬂﬁﬁQﬁﬁ&Ep@%@u®01avuwpﬁe

t t t h t { t ;
Shonol 151 ) (RERS CaBYSCUR G SR o i G e %ﬁ%éuﬁéﬁé%%% %;8[ o o oup:
- 60 di d t t
group; h: pox@fg%ﬁpﬁgﬁgﬁua %@rca 1%%85%5%&§;fncéyﬁ g %98 nercgg{gagrgup
| ead oxi de), &Q?iS?Qt? QEBeraEM%!rﬂ@%h9Qj99fP0889}eségﬁﬁﬁ?gt%1%r0Up1 S

mal ei m de conpound capto group; aziridine conpou ster group;

am nosi | ane CoNplhBY 80A! hs ERAIVD:AVIIfI I SATKGL UERh @RI, Ne COnpound),
(chl orosul foni c group; diam ne conpound); (chlorosulfonic group; diol

conpound), 10péthbryeshlieniec hdrohisy, fhtepoxyctdnpstady, afdhl or osul fonic
group; netal oxide), (am de bond; ferric chloride) and (di acetone
acryl am de grpepyodiyhybivazinge addiydomihny Thesee tonbrhayilosshedy be used
either singly or 15 in any conbi nation thereof. A conpound undergoing a
sel f - croééurﬁﬁﬁgmpéa@@ﬁénOéafqax%}qx?iﬁ%ﬁ%r%5|W€E§@8f¥%ﬁ§ esters

| f i nkabl hi.s .embodi d b
T ossl | nkabl ¢S PBnECOnal CGRBOBC20 4Yd SSerIetih BIPLHE of B8SFFIi ng agent

inits emulsifiers include “ADEKA REASOAP SE-10N”, “ADEKA

REASOAP SE-20N”, “ADEKA REASOAP SE-30N”, “ADEKA
REASOAP NE-107”, “ADEKA REASOAP NE-20” and “ADEKA

20 REASOAP NE-30” (all, products of Asahi Denka Kogyo
K.K.), “AQUAILON HS-05"”, “AQUALON HS-107”, “AQUALON HS-
20”7, “AQUALON HS-30”, “H-3330PL”, “AQUALON RN-10",
“AQUALON RN-20”, “AQUALON RN-30” and “AQUALON RN-50"
(all, products of Daiichi Kogyo Seiyaku Co., Ltd.),

25 “LATEMUL S-120”, “LATEMUL S-120A”, “LATEMUL S$-180",
“LATEMUL S-180A” and “LATEMUL ASK” (all, products of

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



nol ecul e or a conpound having a plurality of selfcrosslinking functional
groups in its nolecule. Exanples of the self-crosslinking functional group
i ncl ude nmercapto group (disulfide bond), ester bond 25 (d ai sen
condensation) and silanol group (dehydratjon condensation). A conpound
havi ng a crosslinkabl e functional group d an effect of dispersing the -
61 organic pignent in an aqueous solution may al so be used as a dispersing
agent and can forma systemto which any other dispersing agent is not
separately added. Further, a compound having a self 5 crosslinkable
functional group and an effect of dispersing the organic pignent in an
aqueous sol ut3®n ragthl seredugsed ofs SRS feryiigp hgbhduanylean form a

systemto which neither a _dispersing agent_ nor a CrOSf|Inkin agent is
' " Fkabl 8404

separat el y added:) 102FHesBMEorBEUnds HAVIHP the Rfsht i hkabl ket i ona
dth i ki t d, d “ Lat el d
O Chor o ngl y T80 ny LSRR o B AR Y 2 B R il on 1 s
i d t t] d i he 1 | i nkabl
uncronal ororodSBes b b MR R O e et ur e i s

obt ai ned. sHovgyel s ker6ORROURE @@@dﬂéﬂﬂﬁéfﬁ§¥ﬁ31nk@9'fnfaagt'onal group
is preferably used in a range of at least 0.01 to %0 parts by mass per 1
part by mass @&mbheaigantBez2@oFi.gnent in order to nore enhance the effect
of inproving the dispersion stability of the resulting pignment-containing
particles in an aqurRopslyrdiriumaly dnhd rfigriretoomay bhdeusedsshi nked
structure and retain or nore inprove the coloring power by the pignment to
25 sol i ds in phecagseagsodildpeor gicokheThweaand mplopdimenbnasf nehdegdi.gnent
solution with water may al so he conducted in the same nmanner - 62 as in
the process acebf dPAYYIBTiRa P stNdiIGdiHemay Re rdded, ta ABSt Ofr eat nent

| Bt dPAg FPPst et HeriteY e redded, Ca
or 051 | nEDNG POrELBo1 HRRPF TRE BLEbALarbh Siant 1Tty 5 SO RRCHNd fust af ter

the first and second stepsc! o adiust dhedyst als sySlomand agorsgat ed

state of the aqueous dispersio i's prefera t “no cr ['Tnki ng _
reaction takegePh88e RAYObet Askhie eyl ¢bBfnd he; AauseUsidQidi spersion in
e

the first and second steps. Wen th

polymerization or the like. However, the
polymerization is preferably performed by radical

15 polymerization from the viewpoints of handling
ability, easiness and wide variation of usable
polymerizable compounds. The polymerization may also
be initiated and caused to proceed by heat or light
or combined use thereof or by using a polymerization

20 1initiator generating active species by heat or light
or combined use thereof.

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

25 as azo polymerization initiators such as 2,2’ -azobis-
isobutyronitrile, 2,2’ -azobis(2-methylbutyronitrile),

2,2"~-azobis (2,4-dimethylvaleronitrile), 2,2'-



crosslinking reaction takes place prior to the formati on of the aqueous

di spersion, the dispersion stability of particles in the aqueous di spersion
may becone insufficient in sone cases. 15 The third step in the process
according to the fourth enbodinment is a step of conducting a crosslinking
reaction using the conpound havi ng t he~cfdssl i nkabl e functional gr oup
contained in the pignent-containing particles. The pignent-containing 20
particles containing the conpound having the crosslinkable functional group
are inproved in the heat resistance and sol vent resistance thereof by the
crosslinking. The crosslinking reaction can be initiated by adding the
crossl i nki ng ag@bﬂsdﬂ,&rdﬁmﬂékﬁﬂtﬁ"megh@XMWaégwmmiﬁihkﬁét&ﬂﬁeﬁﬁ.’#& this
time, the conventionally known catal yst or the |like my al so be added for
facilitating BREPAEIFSIEIMG ymetbybRropipeptene arssH95AG R reaction, a
centrifugal tre%tnent or filtratiopn na% be ondu%ted fg{ t he H&ggse of
removi ng coar B8 YERLIA Forieit by QT & BEEN AR RETREACH iRFTF en
particles and.the 5.conpound, having,}he crosslinkabl.e . functional group,

whi ch has bee%a8F$§31&%%?ﬁhd?wn%ﬁgh% E% §e§Pt¥2&¥%%%§§%ﬁ%kd i n excess

Af t th hi iy ' he I t, th
er the d 'Egﬁt% ﬂd’éﬁﬂ@nﬂé’ce%%ﬁc—%‘?fﬂlngpb%&fz %gﬁb}}%ﬁ% - €

resultant pig contai ni ng’ particles ‘may be freate

such as desal Hijnge rdesRitdat igdr O i gONCeattablef 1aged iy bdsesand N this
treatment, any nethod such as separation using an acid, ultrafiltration,
centrifugation,ardisstid dtatbh oy Linslesx  edB¢ 8¢ Spited suaté vl o e arsed so far
as the pignent-containing particles are efficiently separated fromthe

sol vent by t h#atemventlivna | yn khbxwhosepanalbdg wetdsod.fatesorsierh tas separ at e
the alkali used in the first step at the sane tine as the solvent, it is
nore 20 pref ePEBICA LS R Hhl Zatel capabre Beregdfate anttRatapiiible salt

with the kal i us in the firgé st ep. Thg solubility of the acid itself
in water alP§&s 'bIRﬁW@h.elﬂoﬁPBBP foS '@iseﬁ’tyl Wtttuct
desalting, the ampuni of the aci ed is eferahl y .25 little as
possible wt hpﬁréj&clhéq’i rlr'{attse]f hsa?ﬂtﬂgfeigp‘lgla?neﬁ?EL o%tralit% i nlémpgifrﬁtcllaetso%tge

aggregated-,A%u%%e%gfQ%2*“33%5?3@i—§H§HiﬁBFQBaneWEHﬂ%%d?HEH e - 64

those used in the process according to the third enbodi rent. The anount of
the acid usedantdhe MdsAgajdresepieand 4bedtreadl e -0GeSS: iyo@d SO be the

sanme as in the process according to the third enbodi nent.

such as combinations of a peroxide and a reducing

15 (bi)sulfite, such as ammonium persulfate and sodium
bisulfite, combinations of a peroxide and an amine
compound, such as ammonium persulfate and
dimethylaminoethanol, and combinations of a peroxide
and a polyvalent metal ion, such as hydrogen peroxide

20 and Fe?". Photo-polymerization initiators include
hydrogen abstraction type photo-polymerization
initiators such as benzophenone, methyl o-
benzoylbenzoate, 4-benzoyl-4’-methyldiphenyl sulfide,
isopropylthioxanthone, diethylthioxanthone and ethyl-

25 4-(diethylamino)benzonate; and intramclecular

cleavage type photo-polymerization initiators such as

benzoin alkyl ethers, benzyldimethyl ketal, 1-



5 The pignent-containing particles converted into an easily separable state
by the acid can be easily separated by the conventionally known centrifugal
separator, filter, slurry liquid-solid separator or the like. At this tine,
t he degree of desalting and 10 desol vati can be controlled by adding

di luent water or increasing the nunber of“tinmes of decantation and washi ng
with water. By the washing with water, an unreacted conpound having the
crosslinkabl e functional group insoluble or hardly soluble in water, 15 and
the |like, which are suspended or precipitated in the aqueous dispersion,
can be washed out and renpved. The aqueous di spersion concentrated nmay be
used in the f%¥%¥%¥Y5a§%@hsﬁYé|@h%ﬁﬁigﬁ?ﬁqp%ex%ThxéﬁPéMr2a§e¢PML;

However, it y al so. be used._as finely grqund 20 powder by subjecting it to
the conventio é???nK%BRﬂpapi#ﬂiqﬁﬂfﬁﬁféﬁéﬁ?%&fs%fﬁ9xﬁﬁ9FégaHQ{hod,
centrifugal dgyi iltering,a ryi net.hod or freeze-drying

net hod as neeCﬁ e%%ﬁgégggﬁgﬁteglggﬁ'ai % %gogg%f{%lg%}la%gr egated by the 25
separation w ¢ L] : r i i : al kal

and can be ré%?%%@?gggé?ﬁbaaﬁgﬁﬂfgﬁﬂﬁggﬁhﬁg t gég%ég%P§ggggE%§%§?h, may be
- 65 used anWeﬁéflagggaﬁemhba@Q@ld}tﬂxaﬁHéﬁf@§u@§§ﬁidmnghbgphB%efIrst,
second or third enbodi nent. The anount thereof and the treating process
using the sankayaylabspebasthe asvvrding ntd heopyaeessaacear deftiodq the 5
first, second or third enbodi nent. The aggregates, to which the

redi spersi bi IThgsdasnbeeatompameagd baarnsai sperlsed $hnghyaqueans amydi um

wher eby an aqueous di spersion usable in various uses can be obtained. (

| nk) 10 The pF¢fRRRRaEdARai ning particle according to the present invention
can be preferably uied as colorants of 'nkﬁ for.ink:get,recor i ng. The
aqueous di spersion tBfit ARAPRG eﬁ%%ﬁﬁﬂﬂq Gt Gt A hgPPar e teECor di ng to

the presept igvent|ononaybe used as 5 Aausouso £olrLngolLauids f or

coloring articles of raw nmateri‘al’s esides as’i or ink-jet

recordi ng or ﬁﬁygﬂ@%grb?%éﬁ%gﬁkprnﬁyvgﬂérf?ﬂ@céftg %ﬁ?yﬁ@% (hereinafter

referred to as merely ° 0 nk-jet recording e“concentration of
the pignment 20nheendalntBopRabbitelieed nid heddnki s peetgeably adjusted in

such a manner that a pignment content anounts to from2.0 to 10.0 parts by
mass per 100 paiymebyzaaisnomettiwed,nkodIvame it 1ea vi empoontiiefioasl, ottiheg power .
A wat er-sol ubl e organic solvent may 25 be added to the inks according to
the present ikiedsi of tbe phdypwiposd ioh phelieirtaysdugedg ahd-
solidification of the inks at orifices(ﬁnd_ad'usting
1 However, it 1s generally desired that "the amount be
selected from a range of from 0.05 to 10 % by mass
based on the monomer used.
As the alkali used in preparing the pigment
solution used in the process according to the second
20 embodiment, any of those mentioned in the process
according to the first embodiment may be used, and
the amount added may also be selected from the range
described in the process according to the first
embodiment.
25 In the process according to the second

embodiment, the step of preparing the aqueous

dispersion containing the pigment-containing



- 66 the viscosity thereof. Specific exanples of the water-soluble organic
sol vent include al kyl alcohols having 1 to 4 carbon atons (for exanple,

nmet hanol , et hanol, n-propyl alcohol, isopropyl alcohol, n-butyl 5 alcohol,
sec-butyl al cohol, tert-butyl al cohol, %ﬁf')’ ket ones and ketone al cohol s

(for exanple, acetone, diacetone al cohol®” etc.), anmides (for exanple,

di met hyl f or mam de, di net hyl acetam de, etc.), ethers (for exanple,

t et rahydrof uran, di oxane, etc.), 10 polyal kyl ene glycols (for exanple,
pol yet hyl ene gl ycol, polypropylene glycol, etc.), alkylene glycols the
al kyl ene noiety of which has 2 to 6 carbon atons (for exanple, ethylene
gl ycol , propWaiel glgeopy Burynanehgl pdgrment st e g yleovatisxyl ene
gl ycol, 15 diethylene glycol, etc. , 2, 6-hexanetri ol , alkéé et hers of

r

, 1
pol yhydric alRBhRS Q?Bﬁoé%éﬁpFE,tg?hﬁ@Eﬁe“@?ﬂﬁﬁ Fettye BERBr 1let hyl ene

gl ycol ethyl ether, triethylene.alycol  nmonanethyl ether., triethylene glycol
nonoet hyl et hetS %%?ﬁ?sl\ﬁfy‘iﬁ?ﬁ Ilggyr%Poltih&o%reg,arSZwO eit%%@]rrp%ﬁl#done, and

di met hyl i m dazol i di e | . t - b ani c
solvent in the ink Twibhte SoeBnad ot Fleer T By hat Py Bl
preferably fromdnd CeRBoldhbatbYsmBSSthasedt abitheet0iphgneas of the ink.
In order to adjust the 25 penetrability into paper and to i nprove the

di spersi on st yrid ¥i bl BecpingBaAY- conttaiitiaty rarthel ggueausur factant my
be added to the inks - 67 according to the present invention. As the
surfactant, nhysherssed.anytofist kercumendd ohhbky bknavni suthactdastepsuch as
nonionic surfactants, cationic surfactants, anphoteric surfactants, 5

f1 uori ne- conttianipryl yoe f agehhes camposind dand rsurdlzanemt scorhalaamdnt of the
surfactant in the ink is within a range of from0.05 to 10 parts by nass,
preferably frRAEBiAled 5SpRPLYMBYiFESS HoaSEd B He'® o1 AneFRSE 8f the i nk.
The inks.,according.to the 10 _present invention may sujtably, contain
additive%asugﬂ“%§g%gm$P eﬁPpF§8f§ﬁ§p§§gﬁﬁggﬁ%%Q$dcﬁﬁg %%qg%ﬁ adj ustor in
addition to e a0ueoys dEaRerskonal ihhe RIAIENEONLAINING Hariig! es,

wat er - sol ubl e organic solvent and surfactant. 15 The pignent-contai ni ng
particles or 4he-a68eQ4Scdi spEr pbaRmetrefaafornce dbdgs b PrhBeypr esent
invention may be used as a wi de variety of aqueous colorants for printing

i nks, toners,cqetndsledr byi pgliynks,izatdtidmanattet iaté for fil ns,

ferroelectric 20 printers, liquid devel opers, el ectrophotographic
materi al s, plestymsrizabben, ihibérsoretused n dHddieviean tao phecesksifior
ink-jet recording. The present invention will hereinafter be described nore

speci fi caPl y Wyi¢hethel POWNGTEZAHFOSs 125 dHd iorshr e vea rRafples.
o e o L SaoL anaLLeny Of BT OBl 05138 W 1 be used
preferred. When the radical polymerization initiator
particularly preferably used in the present invention
is used, the polymerization is preferably performed
20 under conditions of a temperature higher by about 10
to 20°C than the 10-hour half-life temperature that
is generally said to be an index to the activation of
the polymerization initiator. The polymerization is
preferably performed under suitable conductions
25 taking the physical properties of the resulting
aqueous dispersion into consideration. Incidentally,

the polymerization may also be initiated at the same



mass and o by mass unl ess expressly noted. The average particle dianeter in
each exanple is a value neasured by a DLS- 7000 (trade nane, manufactured by
O suka Denshi K K. ) after diluting an aqueous 5 dispersion sanple with

i on- exchanged water and filtering the di)uted di spersion through a nenbrane
filter having a pore size of 0.45 Vim™ | f the foll owi ng exanpl es, the

pi gnent - contai ning particles maki ng up each aqueous di spersion may al so be

10 referred to as "pignent". EXAMPLE 1: Ten parts of a styrene/acrylic acid
copolymer (acid value: 250; nolecular weight: 5, 000) as a di spersing agent

were dissolved in 80 parts of 15 dinmethyl sulfoxide, and 10 parts of a

qui nacr i done pigfeas Geprpsipiggerhered ament veertaiBpBadearita ctles resul t ant
solution in a flask at 25C under an ajr atnosphere. A 30 @6nﬁﬁhanol

sol ution of pbPaBEFHATRydPEXPIRSRES PHpIREELPPLEPE by little to
20 di | th i i d i t.. After, th i t | uti .
Stirred for FRBAPESCAFCRE Haelry TH0GH it ot RonP SHRRRAGEE LS (400

t foi t f j : ti db
Pineltor typet SoPoaret h She Rest i B D Lague® Stirred by an
Lemper at ise- M40t 20gd by ERANDAN, i SysiaM dirpeser sud ABout aghur ed by

Misashi Engi neering K K. ; needle i'nternal diameter: : .
delivery pressune: rdqQiket/ oF2) hie0 palilyaidy iath BB 0HSa t $PAr Miagn aQfso

qui nacri done- pi gnent -contai ni ng particles having an average particle
di aneter of 2Bebsuibtabli Sovtagldeas ksoltite qobfmsuifationackedhwas t hen
added dropwi se to this aqueous pignent dispersion to adjust the pH of the
di spersi on totheodeghereby agiiogdtiony athely gehymesheathiong particl es
fromthe dispggi%ggtgi hggd?méxﬁzgékﬁﬁé‘ﬁfﬂg*"'ln general, the
10 polymerization 1is preferably conducted under such
conditions that the polymerization is completed in
from about 2 hours to about 24 hours. Further, the
solution subjected to the polymerization reaction may
also be purged with inert gas such as nitrogen in
15 advance.
The aqueous dispersion obtained according to
the above-described process, in which pigment-
containing particles containing the pigment and a
polymer of the polymerizable compound are dispersed,
20 may be used in various uses, for example, inks for
ink-jet as it is or by adjusting the concentration of
the colorant. Alternatively, the aqueous dispersion
may also be subjected to the same processes as in the
third step and fourth step in the process according
25 to the first embodiment. More specifically, the

fourth step in the process according to the second

embodiment is a step of recovering the pigment-



10 Thereafter, the resultant aggregates were filtered under reduced
pressure through a nenbrane filter (holding particle dianmeter: 0.45 Eun)
and washed three tines with 500 mM of ion-exchanged water to obtain paste
of an aqueous di spersion of the quinacridone 15 pignent-containing
particles desalted and desol vated. After 2.0 g of potassi um hydroxi de were
added to this paste, ion-exchanged water was added so as to give a total
mass of 100 g, followed by stirring for 1 hour. Potassium hydroxi de was

t hen added to adjust 20 the pH of the mxture to 9.5, thereby obtaining an

aqueous di spersion, of the quinacridone-pi nt cont ai ni articles having a
pi gnent cont éiﬁnfcﬁlrlhn@.p?%@ﬁi@?aéél%ﬁﬁpﬁt?egfé:%@?ﬁt%‘?f%f‘g¥ﬁéal5é?fli cles °
contained in this aqueous dis sian was 26.5 n and 25_t he dj spersion had
i gh t anspar AT DS BRI ERuERD B me e er S 5tO8: BhEne (o

- 70 Pignent 4) - L alni arLLcl | e sane
manner as in @%\#ﬁ% %l%&%ggﬁSbhaﬁ?ﬁek%kgg(gﬁg\ﬂ;%ﬁe%&%&%ﬁe]}c\ﬂaé]}ged from

C.1. Pigment {ped é@&ré?a@e!s- cRhomRN oYl QW d 4 n Thee Y2108 RALLT gke 5

di aneter of the pignent-containing particles contained in this agueous

di spersi op Waish 48 & et Red ohseting nagiee gatd (s ANk dbr Simgn abt ehet he

redi spersion, and the dispersion had high transparency. 10 EXAMPLE 3. An
aqueous di spefiston @fbadbmphgrenthél. al poRiygraritza¥dld amwnit8)rdont ai ni ng
particles was prepared in the same manner as in EXAVMPLE 1 except that the
or gani ¢ pi gneimsaasb thangedatdom SollubBiegrisntwaeslr 129 USedp &nl. Pi gnent
Yel | ow 128. The average particle dianeter of the pignment-containing
particles<unﬂ%ﬁ%%@¢$& PRI ¥maghaakd odicOIRAIvh PS8 nAf bef ore t he

aggregation and 39.6 n fter the redispersion, and the dispersjon had high
2001 T anspar etSPCEGFPLRA 411 A DS ABHES Hh SHET AL St T8 (PE| B8ROt af ni ng

10 out by washing the aggregates with water.

The aqueous dispersion of the pigment-
containing particles concentrated in the fourth step
may be used in the form of paste or slurry high in
water content as it is. However, it may also be used

15 as finely ground powder by subjecting it to the
conventionally known drying method such as spray
drying method, centrifugal drying method, filtering
and drying method or freeze-drying method as needed.

The fifth step in the process according to the

20 second embodiment is a step of imparting
redispersibility to an aqueous medium to the pigment-
containing particles forming the aggregates. The
alkali treatment in the process according to the
first embodiment may be used likewise for the

25 imparting of the redispersibility. The aggregates,
to which the redispersibility has been imparted, are

dispersed in an aqueous medium, whereby an aqueous



particles containing diketopyrrol opyrrole/ quinacridone solid solution
pi gnent was prepared in 25 the sanme manner as in EXAMPLE 1 except that 10

parts of the quinacridone pignent (C I. Pi gment Red 122) were changed to 5
parts of a di ketopyrrol opyrrole - ganent (C.I. Pignment Red 254) and
5 parts of a quinacridone pignent (C I gnent Violet 19). The average

particle dianmeter of the pignent-containing particles contained in this
aqueous dispersion was 5 25.2 nm before the aggregation and 26.4 nm after
t he redi spersion, and the dispersion had high transparency EXAMPLE 5: An

aqueous di spersi on of phthal ocyanine 10 pi gment - cont n| artlcles was
prepared in tﬂésgﬁﬁélﬁgnﬂgﬁ RI€ i1 BRPRES 1UEREeFEN AL - of the
gui nacri done gtg &$' . nent Red 122) were changed to 10 parts of
C.l. Pignent el 6e RETRGEY ge particle diameter of the

pi gment - cont ai ni ng 15 p th&hﬁ?<§§9@€i£f %]%?% aqg&gy%jgx§qgr5|on was

32.5 nm before the aggr &1 on an e redi sperS|on @nd the

di spersi on hagrebegst LRRINY BN Yoo EPUMPLE: B é{abze Rt S sdptdy!

met hacryl at e/ et hyl
5 structure that at least parts of surfaces thereof are

coated with a polymer of an ethylenically unsaturated
compound. A process according to the third
embodiment as a preparation process of such pigment-
containing particle can be performed in the same

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

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

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

25 to the second embodiment may be used. As this
reactive emulsifier, those capable of also

functioning as the ethylenically unsaturated compound



acrylate/ acrylic acid (5/4/1;, nolar ratio) terpolyner (acid val ue:

nol ecul ar wei ght :
of di net hyl i m dazol i di none,

he resultant sol ution -

a flask at 25C under an air atnosphere. A 30 O nethanol sol ution of

pot assi um hydr oxi de was then added dropwise little by little to dissolve

t he i soi ndolinone pignents. After the pignent solution 5 was stirred for 3

hours, it was |cklé qured into ion-e ch g wat er, (400 parts of
spd Al 98

i on- exchanged"3vat &¢

dio paft sMGRNLHE @p%@l%‘h F9entpyssA

Ilor t tating bl 80 d cool ed
{emper at ur ot rE A AL TRGEBy SRAGAS 01 AR SUST e 05 dRERERLBRE (Rarilact ur ed

by Musashi
pressure:

nm "To this aqueous pignent di'spersion,

then added 10:®i pydeEBHOKEG taGIsd LArw SEf tQo2€i H§t ath@east parts

10

15

20

25

of the surfaces of the pigment-containing particles
obtained through the first and second steps with the
polymer of the ethylenically unsaturated compound.

More specifically, the ethylenically
unsaturated compound is added to the aqueous
dispersion under stirring and then polymerized to
coat the whole or a part of each of the surfaces of
the pigment-containing particles as seeds with the
polymer (shell) formed, whereby the dispersion
stability can be markedly improved. The
polymerization is preferably performed by radical
polymerization from the viewpoints of handling
ability, easiness and wide variation of usable
polymerizable compounds for coating.

No particular limitation is imposed on the
ethylenically unsaturated compound {monomer) so far
as it has at least one polymerizable carbon-carbon
double bond at its molecule and can achieve the
objects of the present invention. Taking properties
of finally obtained particles into consideration,
however, it is preferable that a polymer of the

ethylenically unsaturated compound (monomer) be used

58;

72

Engl peeLlng. s nesd edaternal dhaggigly 0. 57 m delivery
ure: 4. gf 7 % F % i N an aquéeous dlsperS|on of particles
containi ng the isoi ?Hgo'tg‘_%%g S s301uid ?r&&&@“écéé%fig‘ga%oa"c‘?{eage

particle dianeter o

was

40, 000) as a dispersing agent were dissolved in 80 parts
and 7 parts of an 25 isoindolinone pignent
(C.1. Pignent Yellow 110) and 3 parts of,?nother i soi ndol i none pigment (C.
| . Pignent Yellow 109) were suspended Tn

in



pH of the dispersion to 4.0, thereby aggregating the aqueous dispersion of
the particles containing the 20 isoi ndolinone solid solution pignent.
Thereafter, the resultant aggregates were filtered under reduced pressure

t hrough a nenbrane filter (holding pahfiéée di aneter: 0.45 Eun) and washed
3 times with 500 mM of ion-exchanged wat to obtain paste of an aqueous 25
di spersion of the particles containing the isoindolinone solid solution

pi gnent desal ted and desol vat ed. - 73 After 2.0 g of potassium hydroxide
were added to this paste, ion-exchanged water was added so as to give a
total mass of 100 g, followed by stirring for 1 hour. Potassium hydroxide
was then addedStbhgdfdsPessing gt tHdthi &8 v nebedisl £R&r eby obt ai ni ng
an aqueous di spersion _of the particles containing.the isoindolinone solid
Sol Ut on pi GTERERRAYI hG%a SHRGHERIEITIEri T 1D DINFRELareRRoa Bart ol e

di aneter of t i gment - cont ai ni articles. co iped in.this 10 agueous
di spersi on magggg.%sﬁ§1lgn& ehge%g%g¥?§f%% held ﬂ$§h??Fgﬁ§6§Peﬁ %he

COMPARATI VE E%@QE&E Eg%%?gﬁger%§8@%%gssgﬁg%gqﬁéﬁ?&ﬂﬂ&:ﬁgggn opgl ymer (acid

val ue: 250; nol ecul a as a I Spersi ng agent were

di ssol veds n 88npaehscaf1¢i meiatu sl dobsled andi 48 panksudle a qui nacridone
pigment (C. 1. Pignent Red 122) were suspended in the resultant solution in

a flask at 25(huhdee afiyaieheat rRsSAREie.ddr B 0ives hanol sol ution of

pot assi um 20 hydroxi de was then added dropwise little by little to dissolve
t he qui nacri doheypngpkithalAneer vimey Jpiapletrita bohet denivas iseisr,r ed fydr 3
hours, it was quickly poured into a 5 o aqueous solution of sulfuric acid
(400 parts ofefhers,oaggyedgs asdlcut iagrwiiewreidi depsvasiigeger 10 parts of

ool ed and | REERAFGYS LAt na Gy HRERLE Gt Rt sferdffacives, o P AN

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

15 derivatives thereof, vinyl halides, vinyl cyanides,
vinylphosphonic acid and derivatives thereof,
vinylpyrrolidone and derivatives thereof,
(meth)acrylamide and derivatives thereof, N-
vinylacetamide and derivatives thereof, N-

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

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

divinylbenzene, butadiene and isoprene. Besides, the



- 74 dispensers (manufactured by Misashi Engi neering K. K ; needle internal
dianeter: 0.57 mm delivery pressure: 4.0 kgf/cnR) to obtain aggregates
cont ai ning the quinacridone pignment. 5 Thereafter, the resultant aggregates
were filtered under reduced pressure through a nenbrane filter (holding
particle dianmeter: 0.45 ~.m and washed ¥ tines with 500 m of

i on-exchanged water to obtain a paste containing the quinacridone pignent
10 desalted and desol vated. After 2.0 g of potassi um hydroxi de were added
to this paste, ion-exchanged water was added so as to give a total nass of
100 g, foll owed stirring for 1 hour. Potassium hydroxide was then added
to adjust 15 qtfeyﬁewwalhé BNRBGNE ate D BRI YR Y alh§ahhyaqueous

di spersion of the qU|nacr|done pi gnent having a pignent content of 10 O.
The average pHt§etreddfap®t B @fffu%l@m% SIVPRE ai FRET PROBATS L §ir grent

di spersion mas 145.8 nm the rt| | e size 20 distribution thereof was

broad, and tk%%?%p%?%?’%ﬂt\]/\)ag &é’r P WY A PAET 2R RAFFVESEXAMPLE 2:
Ten parts of ne/acryl i cid co I i_d, val ue: 250 nol ecul ar
vl ght: . oo Se¥EE0E HiddRr o ﬁgmsgéﬁ W Eoperd i w5 pads o

di et hyl sul f 1 o .
Red |22) wer ﬂxspengggd,glege&s ﬁﬁ%ﬂ%@f'wc&@m&lgg i g

thereof. No particular limitation is imposed on the
proportion of the polymerizable compound used.
However, the polymerizable compound is preferably
used in a range of from 0.001 to 10 parts by mass,

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

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

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

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

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

25 used. The polymerization 1s preferably conducted in
the vicinity of seeds so as not to generate new

particles in an aqueous phase during the seed



- 75 resultant solution in a flask at 25C under an air atnosphere. A 30 o
nmet hanol sol uti on of potassi um hydroxi de was then added dropwise little by
little to dissolve the quinacridone pignment. After the pignment 5 solution
was stirred for 3 hours, its pH was quig% y adjusted to 4.0 with a 50 %
aqueous solution of sulfuric acid while tooling the pignment solution and
mai ntai ning the tenperature at OC under stirring by an inpellor type
agitating blade (800 rpn) to obtain 10 aggregates containing the

gui nacri done pignent. Thereafter, the resultant aggregates were filtered
under reduced pressure through_ a nmenbrane filter (holding particle

di aneter: 0. 4CLvR§rinathashed®s thiss tifieh 560 i Diefomiekentigbd wat er
to 15 obtain a gastf containin%.the, ui nacr.i done pigneat gesaltﬁd and

desol vated. AReroBlP § BPLYBEZSTAMHY drioki Rt Ykr 5 addeq % 6%t AR past e,

i on- exchanged_wat er stgdded SO._as .oé%%ve.a tﬁ%@l.naas ﬁf 103 o] f ol | owed
by stirring 13> 1 fobr. PGt ATy 8 e Do 2ihsH 584859 gﬁﬁust t he
pH of the m x t ) r talni ueous_di sion of the
gui nacri done %?%%%n nﬁagﬁﬁégg %&éﬁ%ﬁtq%g%ggﬁgpd%giggg.S&%éggéerage particle
di aneter ef t :_Lﬁﬁéﬂ!z‘h%%gﬁoritrﬁ'trl%@kdr“ H&'&ifé%‘fé‘% ghspayahea was 328.7

nm 25 the partictle size distribution thereo road, and the di spersion

was poor in tfraspahepeytithe rieasy eyEnternesih tshof ptBsecaver agetparticle
- 76 diameters of the particles contained in the aqueous di spersions
obtained in EEXAMPLESiA tbheb fams tCOVRARATIIVE BXAVRIES datanoh 2 are shown in
Tables 1 and 2. The aqueous di spersions obtained in EXAMPLES 5 were smal
in average paititietdramaverlseomsdiasisadelml tar Fowstnapdr thékd si ze
distribution. On the other hand, the aqueous dispersions obtained in
COVPARATI VE EXRPEES Wer@nyre8elfn 50&r 3§0updr fcItd i aneter, pol ydi sperse

and broadjn par{lcte,5t28nl IS M dPa is set so as to

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

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

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

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

25 selected from a range of from 0.05 to 10 % by mass
based on the monomer used. When the radical

polymerization initiator particularly preferably used



Table 1 Dianeter (nn) of particles in aqueous dispersionSanple Before
aggregati onAfter redi spersion (after aggregation) EXAMPLE 127. 626. 5SEXAMPLE
248. 646. 5EXAMPLE 338. 839. 6EXAMPLE 425. 226. 4EXAMPLE 532. 531. 7TEXAMPLE
650.650.1 77 _ Table 2 SanpleD aneter_ (nnm) of particles in aqueous

di spersi onCOMP. EX. 1145.8COMP . EX . 23°2 B . 7 RECORDI NG TEST EXAMPLE 1:
Each of the aqueous di spersion obtained above was m xed with the foll ow ng
conponents. The 5 resultant m xture was then filtered under pressure
through a filter paper having a holding particle dianeter of 1.0 ~..~.mto
obtain an ink for ink-jet printer. Incidentally, "Acetylenol EH' is a trade
name of an et hpl ehe pxegerdddusieniier ety epedgl bel Ped ypregduedd By Kawaken
Fine Chemi cals Co., Ltd. Aqueous dispersion (pigment content: 10 %9 50
parts Di et hyl &fePgPFEERPEYS RRL LGS CERSP L 5CPRFE 128 STOEMS hyl ol propane 5
parts Acetylenol EH 0.2 parts |on-exchanged water 32.3 pgrts The ink was

used to print CEMBBIEEULS: SHGREY R anl DHEOsRAEt BRanchPRy plper sheet
by neans 20 o c rgi.al | y-avali ipk-jet_prLi r..GBJE 900, trade
nane, manuf ac%ﬁr Edggg%cgﬁ?r? ?%ne%}%%%a%%{ér%ﬁc egfg%tat%%i]r?&glecoftroomthe
haze val ug of éhSnO‘i'ﬁd%Qe% ?h% tél?tf@éﬂoﬁe&fi EMeogotl Jr'1Bg& sid,pm the
OD val ue of tﬁe solid printed portion on the copy paper sheet were

eval uated in ag¢erdanee Wibhetlbe,f @lhcow Bingf fon The pesykirapake shown
in Table 3. Evaluation of transparency (OHP sheet): 5 The above- prépared

i nk was used perpbirhitda uneldrd fuatcdbieagendncaicnsmeakiialgl ywhavai |l abl e OHP
sheet (CF-301, trade nane, product of Canon Inc.), and a haze value of the
printed portiphysasadeaswped thye eahstlod nebaibingt equebiusect - Readi ng Haze
Veter, dispersion into consideration. The polymerization
10 time required of the polymerization reaction may also
be suitably controlled by the polymerization method,
the degree of activation of the polymerization
initiator used, and/or the like. In general, the
polymerization is preferably conducted under such
15 conditions that the polymerization is completed in
from about 2 hours to about 24 hours. Further, the
solution subjected to the polymerization reaction may
also be purged with inert gas such as nitrogen in
advance.
20 When the pigment-containing particles are not
sufficiently coated by the first seed polymerization,
the polymerization process may be additionally
repeated. Another ethylenically unsaturated compound
is used at this time, whereby composite particles
25 having a multi-layer coating layer may also be

provided.

After the third step of the process according



10 trade nane, manufactured by Toyo Sei ki Seisakusho, Ltd.) to evaluate the
transparency in accordance with the follow ng standard: A Haze val ue was

| ess than 10; B: Haze value was not |ess than 10, but |ess 15 than 20; C
Haze val ue was not |less than 20. Evaluatdipon of color density (OD value):
The above-prepared ink was used to print”a solid patch inmage on a
commerci al |l y-avai |l abl e copy 20 paper sheet (PB Paper, trade nane, product
of Canon Inc.). After 1 hour, and an optical density of the imge was
measured by neans of a Macbeth RDO15 (trade nanme, manufactured by Macbeth
Conpany) to eyal i.n_accordance.with the fallow ng 25

t h | d it .
standard: A BBngﬁ?;t&égdﬁ§F£*6H§%§hhg$hﬁ:ﬁﬂu%?ufkﬁéﬁpﬁrﬁégq r than
1.25, but t -7 1. : o i { . 15,
Table 3. Sampl AP ApLBBPRCy LA b Ea b et SR8 RN csataP s anpLe
1AAEXAMPLE 2 L %AﬁEﬁ%MP : EQYR EX.
1CCCOVP. EX.A@%éégségpééﬁgéfg%tﬁg'| S ré%%é@??ﬁé@&gégﬁggéthe g agueous
di spersions of AEXAVRLES int @plrdthePrfiactd®ona®batbenyage printed on the

OHP sheet was bright and vivid. According to the inks rfespectively using
t he aqueods di&peLshensnobrCARARAN N It ANREESrdingdtd an the ot her hand,

the projection of the 10 inage printed on the OHP sheet was dark and dull
Wth respect appilheatabor fdedsl tho dfe tdmeqri fin dthidetreatment, the

conventionally known desalting method, desolvating
method or concentrating method such as separating
with an acid, ultrafiltration, centrifugation or

10 distillation under reduced pressure may be used.
However, the separation using an acid, in which the
system is acidified, thereby lowering the static
repulsion force by the acid hydrophilic moiety to
aggregate the pigment-containing particles, is

15 preferred. As the acid used in this method, any acid
may be used so far as it can aggregate the pigment-
containing particles in the aqueous dispersion, which
the particles are present as fine particles hard to
be precipitated, in the form of slurry, paste, powder,

20 granule, cake (bulk), sheet, short fiber, flake or
the like so as to efficiently separate them from the
solvent. In order to separate the alkali used in the
first step at the same time, an acid forming a water-
soluble salt with the alkali used in the first step

25 is more preferably used. The solubility of the acid
itself in water is also preferably high. 1In order to

efficiently conduct desalting, the amount of the acid



pl ai n paper, the inks respectively using the pignment dispersions of
EXAMPLES 1 to 6 exhibited a high OD val ue. However, the inks respectively
usi ng the 15 pi gnent dispersions of COVPARATI VE EXAMPLES 1 and 2 exhi bited
a low OD val ue. EXAMPLE 7: Five partslﬁ5§1§tyrene/acrylic aci d copol yner

- 80 (acid value: 250; nolecular weight>” 5 000) as a dispersing agent were
di ssolved in 80 parts of dinethyl sulfoxide, and 10 parts of a quinacridone
pignment (C. 1. Pignment Red 122) were suspended in the 5 resultant sol ution
in a flask at 25C under an air atnosphere. A 30 o nethanol sol ution of

pot assi um hydr oxi de, was then added dropwise little by little to dissolve

t he qui nacr i %ibﬁﬁﬂ??fﬂfﬁggytﬁé pitdreift %ﬁﬂﬁﬁﬁ%ﬂg s"EtRiPed for 3
hours, styrene as_ a %g goLgnerLzabl _conpound and_ 2 2

azobi si sobut yroht 1% i 12 5s T 3° pBrIREr s SOG4 HINY Rt E 1t e a3b8d to and

di ssolved in i t | i t .gn f par.t 0. 05 parts,
respectiveIyy&iéﬁégﬁam%gftzﬂggé%ﬁgcpgéﬁéﬁgg%ahg ?ﬁ% f@”&ﬁéﬁﬁ%an ® sol ution
was qui ckly popdedeh 6 P; EoRC-e¥¢hanaed Mat elc#0G parts ;4 onaexehanged

wat er per 10 parts of the pignent; 00 stirred by an inpellor type

agi tatingsbl agei { 80ohé PPhorpbr deddy tth ifltugsitand: cool gd and

t enper at ure- mai ntai ned by neans of 2 20 system di spensers (nmanufactured by
Musashi Engi neechhgrdadetioeadlie andemaalhadicanelt firni®. &Iidm wdehi very
pressure: 4.0 kgf/cnR) to obtain an aqueous di spersion of quinacridone
pi gnment - cont diydreechloric acid, acetic acid and sulfuric acid
being particularly preferred. The pigment-containing
particles converted into an easily separable state by
10 the acid can be easily separated by the
conventionally known centrifugal separator, filter,
slurry liquid-solid separator or the like. At this
time, the degree of desalting and desolvation can be
controlled by adding diluent water or increasing the
15 number of times of decantation and washing with water.
By the washing with water, an unreacted ethylenically
unsaturated compound insoluble or hardly soluble in
water, and the like, which are suspended or
precipitated in the aqueous dispersion, can be washed
20 out and removed. The aqueous dispersion concentrated
may be used in the form of paste or slurry high in
water content as it is. However, it may also be used
as finely ground powder by subjecting it to the
conventionally known drying method such as spray
25 drying method, centrifugal drying method, filtering

and drying method or freeze-drying method as needed.

The pigment-~containing particles aggregated by the



particles having an average particle dianeter of 29.7 25 nm This aqueous
di spersion was transferred to a reaction vessel equipped wth a mantle
heat er, - 81 cooling tower, stirrer and thernonmeter and heated to an
internal tenperature of 80C to continue %lﬂe reaction for 2 hours while
retaining the tenperature of 80C. After e reaction was conducted for 5
additional 1 hour at a tenperature raised to 90C, the reaction m xture was
cool ed back to roomtenperature. A 5 o aqueous solution of sulfuric acid
was then added dropwi se to this reaction m xture (aqueous di spersion) to
adjust the pH of the 10 dispersion to 4.0, thereby aggregating the

qui nacr i done-$FRMEREIEBNYVALHI AGSOAILIEIES FHCR he BaRB8HsadPsper si on.

Thereafter, the resultant aggregat re filtered under reduced pressure
through a MertfahesfFear “ehl aPhg s A df ek ®r To455852590. At and
washed 3 tines_with O.m of,Lo X nged ter. to obtain a of an
aqueous di spe‘?% on ?9,{ ngqm%5CEP§O%E%a%ﬁgr%SBetc?choen TR n%n%a???%ﬁgs

desalted and desolyatedy 46t en 1.4 9Ltggﬁcp@tgéséyg%g%gggx!-LQerw%radded to 20

this paste, ion-exchanged water was added so as Ive a total mass of 100
g, followed bynstafspagsiay hgReur haRotisstnn hydeoxidecpasitiben added to

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

dispersing agent, the compound having the



the pH of the mxture to 9.5, thereby obtaining an aqueous di spersion of

t he qui nacri done-pi gnent 25 containing particles having a pignent content
of 10 % The average particle diameter of the pignent containing particles
contained in this aqueous - 82 dispersion was 38.5 nm and the aqueous
di spersi on had high transparency. EXAMPLE 8: Five parts of a
styrene/acrylic acid copolyner 5 (acid value: 250; nol ecul ar weight:

15, 000) as a dispersing agent were dissolved in 80 parts of dinethyl

sul foxi de, and 10 parts of an azo pignent (C I. Pignent Yellow 74) were

suspended in the resultant soluti,on i.n a flask at, 25C under an air 10
atngsphere. ABD3D ﬁﬁkﬁEESI%E&QHHQQ?%ﬁgﬁﬁHQB%?%nPﬂyHFS i 8¢ Was then added

dropwise little b¥ Ikttlg %otdissolve the azo pignment. After the pignent
sol uti on was %%?? EGF8r “S%fourss, styrene as a pol yneri zabl e conmpound,

ELEM NOL RS- 30 (”aﬁ'ﬁgggg?bo%%d‘&t ahﬁtt%%fsaﬂé{é’ %ﬁgbgﬁh h’%‘i’z’i%? gy Ltd.)

as a reactive surfac 'ymeriz e conpound an I'spersing agent) and

2, 2" -azobi si sgbyt ¥ 9RkEbh ke ras & iRAlMMRY i@t | 9Rq i Phbi abRboeke added to and
di ssolved in the pignment solution in proportions of 2 parts, 3 20 parts and

0.05 parts, riespesyi vREYcrpellitipdlis findtheops gngabupandd kg esul t ant
sol ution was quickly poured into ion-exchanged water (400 parts of

i onexchanged fiahet iper as0aparitspeafsitrtie gyementay 0&) sot ber edebly. aAti npel | or
type agitating blade (800 rpm), 25 purged with nitrogen and cool ed and

t enper at ur enakhiai hewehy amedhs rofdizparst iy dgpehsthan( theucarpaued by
Musashi Engi neering needl e - 83 internal dianeter: Q.57 mm

del i very pres%%?é?g4gb§k6FP§§§¥“$@Q%§eﬁqp%ﬁﬂ%ﬁﬁéoﬁgoHpsﬁéﬁéFﬁh of azo
Pl gment -contal gy ng; BALYY G G PUNU LAY ST WL JRILL V&L §) ApREer of 324
10 polymer of the polymerizable compound in the second
embodiment or the polymer of the ethylenically
unsaturated compound in the third embodiment may be
crosslinked.
In the second step of the preparation process
15 of the aqueous dispersion according to the third
embodiment of the present invention, the pigment
dissolved in the pigment solution rapidly
crystallizes or forms an amorphous-like aggregate by
replacing the non-protic organic solvent with water,
20 and simultaneously, the pigment-containing particle
to which stable dispersibility is imparted with at
least one of a dispersing agent and the compound
having a crosslinkable functional group with the
dispersing ability, is formed.
25 As the pigment usable in the process according

to the fourth embodiment, any pigment may be used so

far as it can be dissolved together with the



5 Thi s aqueous dispersion was transferred to a reaction vessel equi pped
with a mantl e heater, cooling tower, stirrer and thernoneter and heated to
an internal tenperature of 80C to continue the reaction for 2 hours while
retaining the tenperature 10 of 80C. Aftﬁé the reaction was conducted for
additional 1 hour at a tenperature raised°to 90C, the reaction m xture was
cool ed back to roomtenperature. A 5 % aqueous solution of sulfuric acid
was t hen added dropwi se to this reaction m xture 15 (aqueous di spersion) to
adj ust the pH of the dispersion to 4.0, thereby aggregating the azo

pi gment -containing particles in the aqueous dispersion. Thereafter, the
resul tant agofeBReRSNkEr 8f theePdd@ rSebyhied pPesS6r 8OMPGRIH A 20

menbrane filter (holdin article di ter: 0.45 dun) d hed 3 ti

e a00 T et e EALHBal b i T Ko atRa PRl sR e, S dbe | ™
di spersion of__th 0= DI nt - cont.ai ni narticl d | vat ed.
o5 httor 1.0 BoreRt KB IR ar et A i fET SthEReRR] Hagol vale

| on- exchanged, akgh {BRATIRE 30 ARl BYey ool 3l nBRES Bkl Gnd Ol | oved

by stirring for hour .” Pot assi ydr oxl was then a to

adj ust the pH,pfcthe AL¥bUHe P tH Thd heleby ehbakmBatan aqueous
di spersion of the azo-pignent-containing particles having a pignment content

of 10 0. The 5 averagetpar hicgl-@rdiwiretergehitheopirgaent teart ai ni ng
particles contained in this aqueous dispersion was 42.8 nm and the aqueous
di spersi on hadxémghifiadspar emey.process according to the first
embodiment may also be used, and a mixing proportion
of the pigment to the non-protic organic solvent, and
10 the like may also be set in the same manner as in the
process according to the first embodiment.

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

15 embodiment may be used in the same mixing amount.

When the compound having the crosslinkable
functional group functioning as the dispersing agent
is used, the amount thereof is controlled to an
amount required as the dispersing agent and achieving

20 the effect brought by adding the compound having the
crosslinkable functional group. When the compound
having the crosslinkable functional group, of which
the dispersing agent is required, and the compound
having the crosslinkable functional group functioning

25 as the dispersing agent are used in combination, the

total amount thereof is preferably set from a range

which will be described subsequently.



EXAMPLE 9: 10 Ten parts of a phthal ocyanine pignment (C. 1. Pignent Blue 16)
were suspended in 80 parts of dinmethyl sulfoxide in a flask at 25C under an
air atnosphere. A 30 o nethanol solution of potassium hydroxide was then
added dropwise little by little to 15 dissol ve the phthal ocyani ne pi gnent.
After the pignment solution was stirred for 3 hours, styrene as a

pol yneri zabl e conpound, ELEM NOL RS-30 (trade name, product of Sanyo

Chem cal Industries, Ltd.), AQUALON HS-20" (trade name, product of Daiich
Kogyo Seiyaku 20 Co., Ltd.) and AQUALON RN- 20" (trade nane, product of
Dai i chi Kogyo Seiyaku Co., Ltd.) as reactive surfactan (pol ymeri zabl e
conpound and di spergﬁﬁgcﬁ&gﬁﬂlﬁ& A7y 91D LR dHT QP S bﬂ??%’iﬁitri le as a
ponnerizatioE in%tiat r were adde .totg?d di ssolved 25 in thg pi.gnent
sol Ution in pr3poFtPBAE GF 8PN ' gty TCPEF 1 8°C2 HarF &d 605
parts, respect] , rt. ggygp . and_t r | t.ant - 85
sol ution was ggggtﬁyeggégégegﬁtéﬁi%%fggﬁﬁg%ge %%%gg ?4 gnggﬁgg%gf

i on- exchangedyuahgr dReE c£Q ypalidnt b i Pi et cr 953 1 $hikhihed by an inpellor
type agitating blade (800 rpn), purged with nitrogen and cool ed and 5

t enper at urse- npéataisadiby irBaR® Ifcl Sy sd£in dt Bpens enk i hgarebactiwmed by
Musashi Engi neering K K ; needle internal dianeter: 0.57 nm delivery
pressure: 4.0b&ghgcgBhetraldlt aisedan mquebust dispef sebdsobuch as

pht hal ocyani ne- pi gnent - cont ai ni ng particles having an 10 average particle
di anet er of 3Bubbam DPhestagseowrs:iditsperadivas waest hepalpanstediddmo a
reacti on vessel equipped with a mantle heater, cooling tower, stirrer and

t her monet er ah#tRedradhe oPAA NG fC tTaRetea bk en oP L 80BLEITESRT nue t he

tion for 2. hours while 15 retajning the t t f 80C. After th
reacti on was CORGHCESA fOF SHAITH ohal OF Al fato = TERDRFERUFE AREF to

90C, theqreacti Lt o atu A5o0
’ 1ifacki gpogLXL g.%%ﬁ!%fé‘@eéé’@@ ehat Urf :
aqueous sol ution Sggsuﬁ?uppg é%ﬁ wa ;% t%en adde% g?opmnse ?o_thls
reaction m xtgrgs629HROUG AlGTREY SiON) déhmPslingtcipsppE oF tBacdiispersion to
4.0, thereby aggregating the phthal ocyani ne-pi gnentcontaining particles in
t he aqueous dwspRr shencrébkerdaidatyle thendtesond angraggr egatesmnvehe filtered
25 under reduced pressure through a nenbrane filter (holding particle
di anet er: 0. 486regn) iakddwashred t3ind nemndvia h5P0-mdletulen- wredliviged wat er
to obtain
crosslinking agent may also be included herein. The
15 forms of crosslinking include hydrogen bond, ionic
bond, coordinate bond and chemical bond. When the
resulting pigment-containing particles are used as a
colorant of a coloring liquid, it is preferable to
conduct crosslinking by the chemical bond or
20 coordinate bond from the viewpoint of shelf stability
under a service environment. No particular
limitation is imposed on the specific combination of
the crosslinkable functional group with the
crosslinking agent so far as it can achieve the
25 objects of the preéent invention. However, as

examples thereof, may be mentioned the following

combinations.



- 86 paste of an aqueous dispersion of the

pht hal ocyani nepi gnent - contai ning particles desalted and desol vated. After
1.0 g of potassium hydroxi de was added to this paste, ion-exchanged water
was added so as to 5 give a total nass 3{ 100 g, followed by stirring for 1
hour. Pot assi um hydroxi de was then adde E3[o"adjust the pH of the m xture to
9.5, thereby obtaining an aqueous di spersion of the

pht hal ocyani ne- pi gnent cont ai ni ng particles having a pignent content of 10
% 10 The average particle dianeter of the pignment containing particles

contained in this aqueous_dispersion was 41.5 nm and the aqueous
di spersi on halCHRYHLREARbEr EHEF L LERANPIIE 0P LS\ ¥FXRX ar 5°BP/ a

styrene/acrylic acjd copolynmer (acid value: 250; nolecul ar weight: 15, 000)
o5 5T spor S TP ALK BF e HERE SRy S Ay Gl s DR E At HGFOGEN T oxi de. and
5 parts of a I nagri i nt .Pignent Red. 122) and 5 parts of
angther 20 qd%ﬁ%@?f %ﬁ§T§?§X§%§'(é&%@gﬂﬁ%ﬁé§ﬁ0Q2b|§%eH% Yver e sgspended in
th | t ant j [ de; j h . A 30
Chanol sol LT r r 2hot At sa 3¢ e thon SRa SR Ebu se °

met hanol sol uti rum e was then a opwi se little by
little tosdi sgolyeokPe @boldi; NBEIDsERRE i HRIHSor Ald efohPSuREgENt sol ution
was stirred for 3 hours, styrene and di propyl ene glycol dinethacrylate as
pol yneri zabl e(lopdpoxptsgrang; N-eShylbd 2 2-adobdsosoiyl yambherile as a

pol yneri zation initiator were added to and di ssolved in the pignent

sol ution in ptlopdroxphsgobul; piir-tre,thy Jwdr teompairgd 06 playdsoxyéspecti vel y,
per 10 parts of the pignment, and 5 the resultant solution was quickly
poured i nto iPARNRhaRgedcGHeEateACO RS )of (Trdesehhngedunat er per 10

parts of the pjgnent; 0C) stirred by an inpellor type agitating blade (800
rpm, purged‘gig%“ﬂF%?B@ naghd é&&iéf%ﬂﬁf%e %ﬂ%&%-%ﬂ?ﬁ?éined by means

of 2 10 ﬁgstqgngégggrégrﬁﬁégggﬁh Ct unf ]Q%ﬂﬁgiﬂiggpgggigﬁg§bng K. K. ; needle

i nternal “di angter: rvéry press to obtain an

aqueous di Speéé:h}ﬁé‘uﬂé) par(hggg:g§8&or§trqj :;ng)&ioyig@f&i%i&ﬁ%§9m d solution

pi gment having an average particle ™15 dianeter of 27. Thi § aqueous

di spersi on wash{deox{Iagsbap: eghiodphdreactdipiasse) eapdppgdiwith a nmantle
heater, cooling tower, stirrer and thernonmeter and heated to an internal
tenperature ofr8@0F; t 2D ebirbikhde )t hgR@react igrodpr 21 halksxie) ¢ retai ni ng
the tenperature of 80C. After the reaction was conducted for additional 1
hour at a tenpeydroxelrarsenitdroedkadideloacthvtrerxt ugeowns cool ed back
to roomtenperature. A5 % aqueous salution of sulfurjc acid 25 was then

added dr opw selFeXYRisaPBAct i\ W IRORYr & TatRre dtist W kPR bnY188%ad] ust t he
pH of the di spersiolal® tndurbignen Aq9 eaald o108 BETELEL88na) ,
(carboxyl group; dimethylolphenol-formaldehyde resin),
(carboxyl group; trimethylolmelamine), (carboxyl
group; diamine compound), (carboxyl group; polyamine
20 compound), (carboxyl group; isocyanate compound),
(carboxyl group; epoxy compound), (carboxyl group;
oxazoline compound), (carboxyl group;
dicyclopentadiene metal dihalide), (carboxyl group;
chromium salt of trifluorocacetic acid), (carboxyl
25 group; carbodiimide compound), (carboxyl group;
diazomethane compound), (sulfonic group; quaternary

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



_ 88 _ containing the quinacridone solid solution pignent in the aqueous

di spersion. Thereafter, the resultant aggregates were filtered under
reduced pressure through a nenbrane filter (holding particle dianeter: 5
0.45 ~.m and washed 3 tines with 500 m_of ion exchanged water to obtain a
paste of an aqueous di spersion of the'bé} icles containing the quinacridone
solid solution pignent desalted and desol vated. 10 After 1.0 g of potassium
hydr oxi de was added to this paste, ion-exchanged water was added so as to
give a total nmass of 100 g, followed by stirring for 1 hour. Potassium

hydr oxi de was then added to adjust the pH of the m xture to 9.5, thereby
obt ai ni ng an 1SuhfeRbéGsIaPERér Sildm tofl Gife Pakde Lt e$SebAPRLAI AgOLRe

gui nacri done solid soluti?n piﬁgpnt havi ng a giﬁnent ontent of 10 s. The
average partiZtRCIRERERER) of (PR FRAMRCoMT AFNFRGERAr t i(8f¢8Ccont ai ned i n

s aqueous glspersued s, 32 A0 | MEapabeoys, 20, dhapessiay had b oh
orlLatel scrubhoiit, (Tohite Bt il epaLymp oGk vl e o8,
parts of di meifyligl dazabl;diiRere. ARG PAESRpSEn@N, (amino group;
sulfonyl chloride), (amino group; NBD-halide
compound), (amino group; dichlorotriazine compound),
(aldehyde group; hydrazine compound), (ketone group;
hydrazine compound), (isocyanate group; diamine
10 compound), (isocyanate group; alcohol compound),
(isocyanate group; dicarboxylic acid compound),
(isocyanate group; polyol compound), (isocyanate
group; oxazoline rink compound), (nitrile group;
bipolar compound), (isocyanate group; copper sulfide),
15 (isocyanate group; stannous chloride), (isocyanate
group; zinc chloride), (epoxy group; phenol resin),
(epoxy group; amine compound), (epoxy group; alcohol
compound), (epoxy group; dicarboxylic acid compound),
(silanol group; silane compound), (silanol group;
20 silica), (silanol group; titanate compound),
(pyridine structure; dihalogen compound), (pyridine
structure; metal chloride), (amidoxime group; dialkyl
metal dichloride), (acetate group; aluminum
trialkoxide), (acetylacetonato group; aluminum
25 stearate), (acetylacetonato group; chromium stearate),

(mercapto group; phenol resin), (mercapto group;

quinone dioxime compound), (mercapto group;



azo pignment (C. 1. Pignment Yellow 128) were suspended - 89 in the
resultant solution in a flask at 25C under an air atnosphere. A 30 %

met hanol sol ution of potassi um hydroxi de was then added dropwi se little by
little to dissolve the azo pignent. Aﬁge% the 5 pignment solution was
stirred for 3 hours, divinylbenzene and %nzyl nmet hacryl ate as

pol yneri zabl e conpounds, ELEM NOL RS-30 (trade nane, product of Sanyo

Chem cal Industries, Ltd.) as a reactive surfactant (polynerizable conpound
and 10 di spersing agent), and 2, 2'-azobisi sobutyronitrile as a

pol yneri zation,initiator were added to, and dissolved in_the pi t

Sol Ution in PRbHEPEVERS C6f CEMpRNNA)y pHRTRCaRtR P SURAATHAS TS
respectively, ,per 10 parts of the pigment, and the resultant 15 solution
has” qui okl y pUFEGEPRBoSF o Rex Hamaat vt ST, pPELEaPERo zakanged
wat er per 10 s.gt ;the pi 0 Lrr y _an Lnpel | ar

agitating bIa%gﬁ%888gg%ﬁi,Rg%&g%?%ﬂ:a$§ﬁ¢?og%%ga%ggg% feéhgﬁggﬁ%%
tenperature;n@kgﬁg;ng@kpx E%@@Eéﬁcéﬁﬁ%@ﬁ@ﬁ}2@m9£§§§8§e$§oG€BnUf§CtUred by
Musashi Engi neering K. K'; needle internal dianeter: 0.57 mm delivery
pressure: #A. OnkDéiandy tom@iaid) anmespeobiso dyspepsi aaietidine

azopi gnent -contai ning particles having an average particle dianeter of 45.6
nm Thi s aqueoasp26ndi spdesiter waoudgrermnimmsi banedcbupdingaaieort )yesse
equi pped with a mantl e heater, cooling tower, stirrer and thernoneter and
heated to an {(acédnahhydrpeeatsiraicture) apingonpoeddl i nue the reaction
for 2 hours while retaining the tenperature of 80C. After the reaction was
conduct ed f or (QRHPEPSHAL OR1Fo G OMP 7a HAfpEr @t GPBPPaNded to 90C, the

reaction mxture -was coqled back 5 to,roomtenperature. A 5 % aqueous
sol ution of suF?ﬁ?F8SHg%8nﬁésgFﬁ%ﬁ”a&HégPdF 350 this reaction mxture

(aqueous gy Spﬁ&ﬁm%shgf%ﬁji‘ésg;nrtohu%;P'éf’él%é%ﬁr?%@ﬁ%ﬁh nto 4.0, thereby

aggregating thé azo-prgnment-contarni ng es 1h’'the aqueous

di spersion. Thereatbsllrbhe o e @dANtinaaar egRt @) Wer smh ikt sbad ;under
reduced pressure through a nenbrane filter (holding particle dianeter: 0.45

~.m and washédr3diti aRs owitde)5Chdr (difadceoterexchangedmidtegrbapobt ain a
paste of an aqueous 15 dispersion of the azo-pignment-containing particles
desal t ed and débptivatede APbtmgrouhd) g of potassi um hydroxi de was added to
this paste, ion-exchanged water was added so as to give a total mass of 100
g, followed by stirFhagef OMEGNBHANS TRY RS wpeAydi bRPYe SWATLYhe&F added

to adjust. the pH of the mxtyre tg 9.5, _thereby obtaining an agueous
di sper si d of Hha"Yz 6OPPIREH Lol s 1f Ny parti cl es having a pi gnent cont ent

of 10,0, The auer 208 RagLlel, AR ST gL 4G PLTRRGSSAMALTO 20
di spersi on hadehi@hohr 833PN&Fbe preferably used. The self-
crosslinkable compound in this embodiment is a
compound having both crosslinkable functional group
20 and structure of the crosslinking agent in its
molecule or a compound having a plurality of self-
crosslinking functional groups in its molecule.
Examples of the self-crosslinking functional group
include mercapto group (disulfide bond), ester bond
25 (Claisen condensation) and silanol group (dehydration

condensation). A compound having a crosslinkable

functional group and an effect of dispersing the



- 91 The neasurenent results of the average particle dianeters of the
particles contained in the aqueous dispersions obtained in EXAMPLES 7 to 11
are shown collectively in Table 4. These aqueous di spersions 5 were snall
in average particle dianeter, nnnodisperéf and narrow in particle size
distribution. Table 4 Dianeter (nn) of particles in aqueous

di spersi onSanpl eBef ore aggregati onAfter redispersion (after

aggr egati on) EXAMPLE 729. 738. 5EXAMPLE 832. 442. 8EXAMPLE 933. 541. 5EXAMPLE
1027. 832. AEXAMPLE 1145. 652. 2 RECORDI NG TEST EXAMPLE 2: The aqueous

di spersions obtained in EXAMPLES 7 10 to 11 were evaluated_as to colorants
for ink in therSafeCnRARBEEs i IREGHRIF NG TESTUEXRNPRE Y] aé)?@eﬁ%e t hat the

aqueous dispersigns obt ai.ned in EXAMPLES 7 éo 11 pere used. The results are
shown in Tabl 858d as_agdispersing agent and can IOrm a System to

which any other dispersing agent is not separately
added. Further, a compound having a self-

5 crosslinkable functional group and an effect of
dispersing the organic pigment in an aqueous solution
may also be used as a dispersing agent and can form a
system to which neither a dispersing agent nor a
crosslinking agent is separately added.

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

15 crosslinkable functional group used so far as the
desired crosslinked structure is obtained. However,
the compound having the crosslinkable functional
group is preferably used in a range of at least 0.01
to 10 parts by mass per 1 part by mass of the organic

20 pigment in order to more enhance the effect of
improving the dispersion stability of the resulting
pigment-containing particles in an aqueous medium by
the formation of the crosslinked structure and retain
or more improve the coloring power by the pigment to

25 solids in the aqueous dispersion.

The mixing operation of the pigment solution

with water may also be conducted in the same manner



Tabl e 5 Sanpl eTransparency (OHP sheet) Col or density (plain paper)EXAMPLE
7AAEXANMPLE S8AAEXAMPLE 9AAEXAMPLE 10AAEXAMPLE 11AA According to the inks
respectively using these aqueous di spersions, the projection of the inmage
printed on the OHP sheet was bright and gy vid. Wth 5 respect to the color
density of the print on the plain paper, the inks respectively using the
aqueous di spersions of EXAMPLES 7 to 11 exhibited a high OD val ue. EJECTI ON
DURABI LI TY TEST 1. 10 The aqueous di spersions obtained in EXAMPLES 7 to 11
were subjected to an ejection durability test. Each of the aqueous

di sper si ons "\Q§ e""b%cte*%% faQJ 4 eenﬁfrsirhsmia‘ééﬁ!mt qat m X.“”e
g ter

was t hen flltere pressure throu paper “havirn ‘hol di ng

particle diangfe eeaea 04~ a0 HHeM 113%11 %lépéwaoé %%aeﬁa@&% This
ur abl

ink was subjected to the ejection ity test. Incidentally, ™Surfynol
420" and " Surfﬁzy?obe%é ndace eldr MQh&m&thﬁtﬁWi@W@rOﬁbdgtég@UCt5 of

acetyl ene glycol produced by Air 20 Products Japan Co., Ltd
crosslinking nor to impair the dlsper51on stablllty
5 during and just after the first and second steps to
adjust the crystal system and aggregated state of the
aqueous dispersion.
It is preferable that no crosslinking reaction
takes place prior to the formation of the aqueous

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

15 The third step in the process according to the
fourth embodiment is a step of conducting a
crosslinking reaction using the compound having the
crosslinkable functional group contained in the
pigment-containing particles. The pigment-containing

20 particles containing the compound having the
crosslinkable functional group are improved in the
heat resistance and solvent resistance thereof by the
crosslinking. The crosslinking reaction can be
initiated by adding the crosslinking agent or by heat

25 or light or combined use thereof. At this time, the
conventionally known catalyst or the like may also be

added for facilitating the crosslinking.



- 93 Aqueous dispersion (pignment content: 10 %9 D ethylene glycol 50 parts
7.5 parts Aycerol 5 parts 5 Trinethyl ol propane 5 parts Surfynol 420 0.1
parts Surfynol 465 8 parts |on-exchanged water A thernmal ink-jet recording
head 10 by Canon Inc.) using thermnal quﬁgy_in liquid was used to conduct
ejection (5 of the ink, thereby evaluating the ink change in ejection
quantity of the ink 24.4 parts. (manufactured ejection of a x 108 pul ses )
as to the between before and after the test. The measurenment of the

ej ection 15 quantity was conducted by collecting ink droplets ejected from

the recording head jp a container every 5 x 106 pul ses and wei_ghi ng the
cont ai ner bygan eleéEF%ﬁ Bgﬁaﬁ58§s ﬁ@gﬁﬂgnﬁf?ﬁﬁih?tyao?eHFBbﬁgﬂélgjected
during 5 x 108 pul ses, was cal cul at.ed out from 20 the Lght _increase of the
Cont atner - | i SRIERF 52 ERERRBIETe Mt i SetShetiorda FhRe x 108

pul ses to evgg gééhgfigém8§ih§lE%%f§éatééﬁﬁé&g§2%+%&%§i§ga ?ordance W th

the foll ow ng standard. e resdlts are own in Aver age

ej ection quarﬁf‘ééfspinfémgl ebackiem $e¥oenl O 10 &1 &s 198qPrhees was not
| ess than 90 O of an average ejection quantity of

5 compound having the crosslinkable functional group,
which has been dissolved out into the solvent and
crosslinked in excess.

After the third step in the process according
to the fourth embodiment, the resultant pigment-

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

15 may be used so far as the pigment-containing
particles are efficiently separated from the solvent
by the conventionally known separating method. In
order to separate the alkali used in the first step
at the same time as the solvent, it is more

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

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

specific examples of such an acid, may be mentioned



- 94 droplets fromO to 0.05 X 108pul ses; B: Average ej ectionquantity

of droplets fromd. 95 x 108 to 5 X108 pul seswas not |essthan 60 0, but |ess
than 90 Oof an averageb5ejection quantityof dropletsfromO to 0.05x 108
pul ses; C. Aver age ej ectionquantity ofd[pgge[§ fromd. 95 x 10$ to 5 x108

pul seswas not |essthan 30 % but |ess t If4h 60 %f an aver agelOej ection
quantityof dropletsfromO to 0.05x 108 pul ses; D. Average ejectionquantity
of droplets fronmd. 95 x 10e to 5 x108 pul seswas | ess than30 % of an average
ejection quantity of 15droplets fromO to 0.05 x 10%pul ses; andE: Ej ecti on

failureoccurred m dway. Tabl e, 6 Sanpl eEj ecti on_, ,
dulr agi i tyu ﬁt_ezAE%é\‘i/Pt%skﬁmwﬁgpéﬁééxﬁmloéfbﬂ@A%L@iﬁAt%édi nks

tivel ing th di i f EXAMPLES 7 to 11 hi bi t ed
G000 20 o eotTRIORBEIT 1 oo PR 1 3F  CRe” ge Tor e Gray S of9a8e | 0 ©
styrene/ acryld i o) I X : I I . 5,000
asya disperéqﬁ%égéﬁtgﬁgr%M%?§§%?$ggg¥?%ﬁ?ﬁéﬁﬁ@?iﬁgggﬁnﬁéyﬁﬁggP%gfide, ;nd
10 parts of & Quipactd dopgcash g@%@trd(i%gl -tdaiiﬁ{@nEhB?&',éﬁl%d‘ﬁﬁéﬁts.“pended

in the resultant solution in a flask at 25C under an air atnosphere. A 30 o

net hanol sol ution ofndoh agskHE-BYALEXiINde ghasa f ek Ssldesn de opwhsenkit t1 e by
little to dissolve the quinacridone pignent. After the pignment 10 solution

was stirred far sadioly ssepatabbyl spartexitde tdse aaquod yower i Zat eapiilgi tiat or
was added to and dissolved in the pignent solution in a proportion of 0.1
parts per 10 gepamatotdtihe phgneanyveand ansd esutawmtcent ot Fogahas qui ckly
poured into ion 15 exchanged water (400 parts_ of ion-exchanged wat er per 10

parts of the SARAEAECT 0CLEERFr ed 1By Tah Liitpeld viokiesaprFat PRgOBI ade (800
rom. purged WIh N lrogen ANfscoongd eRd LemReALY GBI Al e gy Means
10 desolvation can be controlled by adding diluent water
or increasing the number of times of decantation and
washing with water. By the washing with water, an
unreacted compound having the crosslinkable
functional group insoluble or hardly soluble in water,
15 and the like, which are suspended or precipitated in
the aqueous dispersion, can be washed out and removed.
The aqueous dispersion concentrated may be used in
the form of paste or slurry high in water content as
it is. However, 1t may also be used as finely ground
20 powder by subjecting it to the conventionally known
drying method such as spray drying method,
centrifugal drying method, filtering and drying
method or freeze-drying method as needed. The
pligment-containing particles aggregated by the
25 separation with the acid in such a manner are
neutralized with an alkali and can be redispersed in

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



system di spensers (manufactured by Miusashi 20 Engi neering K K. ; needle
internal dianmeter: 0.57 mm delivery pressure: 4.0 kgf/cnR) to obtain an
aqueous di spersion of quinacridone-pignent-containing particles having an
average particle diameter of 35.5 nm _Thyss .aqueous di spersion was
transferred to a 25 reaction vessel equipped with a mantle heater, cooling
tower, stirrer and thernoneter. Wiile purging wwth nitrogen and stirring at
300 rpm - 96 styrene and acrylic acid as ethylenically unsaturated
conpounds were then added dropwi se over 3 hours in proportions of 5.5 parts

and 0.5 part s,  JeSpEctiyelyo peh 10 Rarts of ddie i GuEDL. o Ihg Sysbem was

then 5 heate er na enperature 0 confrnuet reaction

for 8 hours wh | d ef £ 9t NIsEBEnHEBRERRLWE Sl AP mer¥ ! erTidIC Lt T ON was
conducted for additional 1 hour at a tenperature raised to 90C the

reaction m xtiH&raes £08| ebebagkatd ngo@RcHR dLNPeI Ry UkBe AafeYmagueous
solution of sulfuric acid was then added dropwi se to this reaction m xture

(aqueous di spelrsd dvg tloe agpmst ashénpldhef drveral spersoodihg do0thther eby
aggregating the quinacridone-pignent 15 containing particles in the aqueous
di spersi oh. Therstaf t eeconfieoresblirdntemipyliowattes Whre dgdnegatesinder
reduced pressure through a nenbrane filter Eholding particle dianmeter: 0.45
~, m and wasHed W i¢heshei radsepess 166 sy ARRR Wape¥rted: oBt&in a 20
paste of an agueous dispersion of the u]nacriq8$§ i gnent - cont ai ni ng

particles deshHIRFIFE HRsBMVAHHEOUAS Wy 7 a38i A AYHrPoxi de was
then added to,thi s _paste, ign-exch e ter wa ded as t.o0 give a
total nass ofdjl%e@,l?%l?ﬁaggebfln %ggl%uvga or° Séir?ﬁ%gr(?gg% :

stirring for 48si um
hydr oxi de mas(fg@p added to adjust the pH of the mxture to 9.5, thereby

obt ai ni ng an aqueous di spersion of the quinacridone-pi gnent
10 The pigment-containing particle according to

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

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

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

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

solidification of the inks at orifices and adjusting



- 97 containing particles having a pignent content of 10 % The average
particle dianmeter of the pignent containing particles contained in this
aqueous dispersion was 42.7 nm and the aqueous dispersion 5 had high
transparency. EXAMPLE 13: Four parts of ? styrene/ nethacrylic acid
copolynmer (acid value: 250; nol ecular we %ht: 15,000) and 1 part of

ELEM NOL RS-30 (trade nane, product of 10 Sanyo Chem cal Industries, Ltd.)
as di spersing agents were dissolved in 80 parts of dinmethyl sulfoxide, and
10 parts of an isoindolinone pignment (C. 1. Pignent Yellow 109) were
suspended in the resultant solution in a flask at 25C under an air

at nosphere. AtB8 YSSHQFH§HbF%§ﬁQﬂéEN1aﬁeﬁiﬁ%ﬁxﬁﬁﬁW?$%?o?fd&hﬁas t hen added

o oo ol it PEr ke b A Vi SORERbLORIS A AR ot or e
|  Soution s s S s ox! _ t
D u on o SRabBhly & 3 YASAMEE AN ARSI 80 RGBT
| t 1 | i i i nt i = h ter 1
resul tant sol gt Qﬂowsngg):&?gﬂp%%&%l,?hngs% g?ggg;ag%%ﬂo% &/ é’( parts

of ion-exchanged water arts of ( stirre an
i npel | or tsypeaagbhalli, NG 25-tiltage 4806n6RM) .t -gaek Wi t B1Bbhcagens@hd) cool ed

and tenperature-nai ntained by neans of 2 system di spensers (manufactured by
Musashi Engi neetbngsKald, ketone alcohols (for example, acetone,
diacetone alcohol, etc.), amides (for example,
dimethylformamide, dimethylacetamide, etc.), ethers
(for example, tetrahydrofuran, dioxane, etc.),

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

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

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

25 penetrability into paper and to improve the
dispersion stability of the pigment-containing

particles, a surfactant may be added to the inks



- 98 needle internal dianeter: 0.57 mm delivery pressure: 4.0 kgf/cnR) to
obt ai n an aqueous di spersion of isoindolinone-pignent-containing particles
havi ng an average particle diametex of 39.9 nm This aqueous 5 di spersion
was transferred to a reaction vessel equipped with a nmantle heater, cooling
tower, stirrer and thernonmeter and purged wth nitrogen. VWile continuing
purging with nitrogen and stirring at 300 rpm styrene and nethacrylic acid
as ethylenically 10 unsaturated conpounds were then added dropw se over 3
hours in proportions of 5.5 parts and 0.5 parts, respectively, per 10 parts

of the pignent. Thg.sgs%en1¥@s t hen heated to.an internal tenperature of
80C to conti nUECPhaPatli SRS S S HBurs" Wi teo45 8 alifng the tenperature

f 80C. Aft [ t f it t
?enperatureeiaéggaéggﬁ bg&a hszggg#fon 'gﬁuggg;gégggéfégg%ggQﬂtoaroom

tenperature. Jh&Nn SuPrlvened Adch ad dyRsoadded drapwa$@ 20 to this
reaction m xture (aqueous dispersion) to adjust the pH of the dispersion to

4.0, thereby gggiegati Barihe tag@iddangioses pi aneatreenkai’ing particles in
t he aqueous di spersion. Thereafter, the resultant aggregates were filtered

under redudcedf2boplassubathindugh sumiadtames f ahtiesi(hebdieng particle
dianeter: 0.45 ~, n) and washed 3 tines with 500 m of ion-exchanged water
to obtain a pastfaofaahsaquébasamoung9ofditdpersinfacfanthein the ink

i soi ndol i none- pi gment -contai ning particles desalted and desol vated. After
1.0 g of potas8i Whth{8r éxpfe@g@wé)rfewnadae%t@thpspéaéﬂse,bw §aséxchanged

wat er was added so 5 as to give .a total nass of 100 followed by stirrin
for 1 hour  POTGLSFARLHyAFER de M that Riedyt BA5d] ReBeLhO™lngt the

M xture to 9 Sochiersy g ail nguan daueqys Aiperson, of ot b

i soi ndol i nonepr gnent -contai ning partic aving a content 10 of 10

s. The a%@{ag?r@ééhkchﬁv@h%ﬁ%hﬁ%dy éJEt&EgﬁEBéﬁEQEBaEHHQQi@%%“éﬂ&?
contained in this aqueous dispersi‘on was 52.5 nm and the aqueous

di sper si on hagshighil HarspaicIfihg !‘%@%\‘RLE ddtidkiBhve padt pHOf a
styrene/acrylic acid copolynmer (acid value: 250; nolecular weight: 5,000)
as a di spersiagjagentr wer eddiissanved ith8lapactssotiidppetipnh sl ftdxd de, and
10 parts of a phthal ocyanine pignment (C.I. Pignent Blue 16) were suspended
in the pigment-containing particles, water-soluble organic
solvent and surfactant.
15 The pigment-containing particles or the aqueous
dispersions thereof according to the present
invention may be used as a wide variety of aqueous
colorants for printing inks, toners, paints, writing
inks, coating materials for films, ferroelectric
20 printers, liquid developers, electrophotographic
materials, plastics, rubber, fibers, etc. in addition
to the inks for ink-jet recording.
The present invention will hereinafter be
described more specifically by the following Examples
25 and Comparative Examples. Incidentally, all

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

used in the following examples mean part or parts by



20 resultant solution in a flask at 25C under an air atnosphere. A 30 %
nmet hanol sol uti on of potassi um hydroxi de was then added dropwise little by
little to dissolve the phthal ocyani ne pignent. After the pignent solution
was stirred for 3 hours, it was 25 quic & poured into ion-exchanged water
(400 parts of ion-exchanged water per 10 parts of the pignment; 0C) stirred
by an inpellor type agitating blade (800 rpn, - 100 purged with
nitroger: and cool ed and tenperature naintai ned by neans of 2 system
di spensers (manufactured by Miusashi Engineering K K. ; needl e internal
diameter: 0.57 nmm deljvery pressure: 4.0 5 kgf/cn¥Z) tq obtain an aqueous
di spersi on of™%ht HAR c%aﬁYngﬁﬁﬁgHQ&Fﬁﬁnﬁ%H§ﬁ ba?%?%ges'ﬁ%%ing an aver age
particle dianeter_of Thi_s %Iueous diﬁpersion was transferred to a
t

44, 3.
Feact fon veodt\S Wi pRRLHFTR ALRECEE NonSAct COOPTb L ief. VBLLP or 10
and ¢ her mometer. ang. pusged hKh ooty 9950 L. capt B pg, PUROLGE W th

nitrogen and stirring a rpm styrene, Vi nyl benzene "an crylic acid

as et hyl eni cald 3, kspéHERE e/ . ROTPAURLST Wan&i dNep Addedudbapwi se over 3
hours in proportions of 5.0 parts, 15 0.3 parts and 0.7 parts,

respectively,dpgseddiparssmpfliet Re thi grertexchienystwar@@sahhen heated to an
internal tenperature of 80C, and a solution of 0.1 parts of anmmoni um

persul f at e asfial tpatimertizat daduiceid iddtsgre i sni ahi sthtdegh wat remivaanadded t o
continue 20 the reaction for 8 hours while retaining the tenperature of
80C. After theileacthanimgsacondectsacd e arf dddd i ijonal In hde at a
tenperature'fgffgbiggggggmples, the pigment-containing particles
making up each aqueous dispersion may also be
10 referred to as “pigment”.
EXAMPLE 1:
Ten parts of a styrene/acrylic acid copolymer
(acid value: 250; molecular weight: 5,000) as a
dispersing agent were dissolved in 80 parts of
15 dimethyl sulfoxide, and 10 parts of a quinacridone
pigment (C.I. Pigment Red 122) were suspended in the
resultant solution in a flask at 25°C under an air
atmosphere. A 30 % methanol solution of potassium
hyaroxide was then added dropwise little by little to
20 dissolve the quinacridone pigment. After the pigment
solution was stirred for 3 hours, it was quickly
poured into ion-exchanged water (400 parts of ion-
exchanged water per 10 parts of the pigment; 0°C)
stirred by an impellor type agitating blade (800 rpm)
25 and cooled and temperature-maintained by means of two

system dispensers (manufactured by Musashi

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



the reaction m xture was cool ed back to roomtenperature. 25 A 5 o aqueous
solution of sulfuric acid was then added dropwi se to this reaction m xture
(aqueous di spersion) to adjust the pH of the dispersion to 4.0, - 101

t her eby aggregating the phthalocyaninq;ﬁ% ment contai ning particles in the -
aqueous di spersion. Thereafter, the res ant aggregates were filtered
under reduced pressure through a nenbrane filter 5 (holding particle
dianeter: 0.45 ~.m and washed 3 tinmes with 500 m of ion-exchanged water
to obtain paste of an aqueous di spersion of the

pht hal ocyani nepj gnent - cont ai ni ng particl gs ,desalted and desol vated. After
1.0 g of pot '%Nﬁ?&d?ﬁ??ﬁ@rﬁés4t%e%9éféﬂge&qxﬁaqﬁ%9pﬁ%t%ﬁu?%ﬂgexchanged

wat er was added so as to ?ive.a t of. mass. of 100 followed by stirring

for 1 hour. ST Uy Qr oRMdéAeds QRﬁfgﬁﬁﬁﬁf?Bcg%fﬁéPlPﬂe pH of the
mxture to 9. arﬁf@f@?}'hggﬁﬁbnbﬂga%raa Cegiégﬂgiéfgréigﬂe%rt he 39 ¢

pht hal ocyani rte-"pi gihent - contarni'ng parti aving a pignent content of 10
% The averagg,particle dianeter of the pignment-containing particles
contained in this aqueous dispersion was 58.9 nm and the aqueous

di spersi og had hi ghat sagspaneney. s0 COAARMN | MEL BEXAMPLEC34 %el parts of a
styrene/acrylic acid copolyner (acid value: 250; nolecular weight: 5,000)

as a di spersitierageddededeodivisel ved thi SGpasdss opigmarthyl sul f oxi de, and
10 parts of a quinacridone 25 pignent (C. 1. Pignment Red 122) were suspended
in the resul t&impsos uohohoi adjusitagiheatp23E uplerdasprarsianntopkdele. A 30 %
met hanol sol ution of potassium - 102  hydroxi de was then added dropw se
little by |itEherelydrggsrdating dlien RyIiHe PRYRRERINAF PRE LR S5 gnent

sol ution was Egéérggefggsgeggg%%’g éﬁgséﬁgﬁgéyidone pigment.

10 Thereafter, the resultant aggregates were filtered
under reduced pressure through a membrane filter
(holding particle diameter: 0.45 um) and washed three
times with 500 ml of ion-exchanged water to obtain
paste of an aqueous dispersion of the quinacridone-

15 pigment-containing particles desalted and desolvated.

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

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

aqueous dispersion of the quinacridone-pigment-

oo

containing particles having a pigment content of 10

The average particle diameter of the particles

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

EXAMPLE 2:

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



adjusted to pH 4.0 with a 50 o aqueous solution of 5 sulfuric acid while
cooling and maintaining the tenperature at 0C and stirring by an inpellor
type agitating blade (800 rpn) to obtain aggregates containing the

qui nacri done pignent. Thereafter, the reﬁyltant aggregates were 10 filtered

under reduced pressure through a nenmbrane filter (holding particle
dianeter: 0.45 ~.n) and washed 3 tines with 500 m of ion-exchanged water
to obtain a paste containing the quinacridone pignment desalted and

desol vated. After 2.0 g of potassium 15 hydroxi de were added to this paste,
i on- exchanged_wat er was gddeg 0 as .tq give a total] mass of 100 %, fol | oned
by stirring fordeRbulelpeiadéil o i Rt hefs aladdPEEPAdfFdst the pH
of the mxture to 9.5, therehy_obtai.ni ous _di spersion,of 20

qui nacr i done- b gt S4Bt IRATRG ar tircEBe It ny &XBrBiont2Eontént of 10 %
The average p I k r..Qaf i ont aj I LS ueous

di spersi on wdgfééﬁig ﬁ%?ﬂ? g ggst%@%gﬁg%iéﬁgﬁitgiEUthﬁﬂ?hgrggp %g? br oad,

and the di spefsi@nr 25p1gRecRBON LN ok FASPATBRC Yve kR TBASHE BOEAt resul ts of
t he average particle dianeters of the particles contained in the aqueous

- 103 di gpergianstebt aifnedei pigKAMRI-Co Nt iroi g padt COMPARATI VE EXAVPLE 3
are shown in Tables 7 and 8. The aqueous di spersions obtained i n EXAMPLES
12 to 14 werecombhined par thdlse adiuametserdi spnosti spewsse 4Bd65nmarrow in
particle size distribution. On the other hand, the aqueous dispersion
obt ai ned i n CCAPARATENE aggregation and 46.5 nm after the

redispersion, and the dispersion had high
transparency.
10 EXAMPLE 3:

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

15 to C.I. Pigment Yellow 128. The average particle
diameter of the pigment-containing particles
contained in this aqueous dispersion was 38.8 nm
before the aggregation and 39.6 nm after the
redispersion, and the dispersion had high

20 transparency.

EXAMPLE 4:

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

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

were changed to 5 parts of a diketopyrrolopyrrole



EXAMPLE 3 was great in particle dianeter, polydisperse and broad in
particle size distribution. Table 7 D anmeter (nm of particles in aqueous
di spersi onSanpl eAfter redi spersionBefore aggregation(after
aggregation)EXANPLE35.542.712EXANPLE39.9?%.513EXANPLE44.358.914 10 - 104
Tabl e 8 Sanpl eDi aneter (nm) of particles’'tn aqueous di spersi onCOW . EX .
32 91 . 5 RECORDI NG TEST EXAMPLE 3: The aqueous di spersions obtained in
EXAMPLES 12 to 14 and COVPARATI VE EXAMPLE 3 were evaluated as to 5
colorants for ink in the same manner as in RECORDI NG TEST EXAMPLE 1 except
t hat the aqueous dispersions obtained in EXAMPLES 12 to 14 and COMPARATI VE
EXAMPLE 3 werkig@est fRe Irefdidmerdy Rathown? | naTdbPeParteapife a9

TRAREXANPLE. 1AREXARBLET EARACIE. EE- B 4ot B Lol dplgt: 4% he FhRs
respectively ggéggggh%article diameter of the pigment-containing
particles contained in this aqueous dispersion was
5 25.2 nm before the aggregation and 26.4 nm after the
redispersion, and the dispersion had high
transparency.
EXAMPLE 5:
An aqueous dispersion of phthalocyanine-

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

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

EXAMPLE 6:

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

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

Yellow 109) were suspended in the resultant solution



aqueous di spersions of EXAMPLES 12 to 14, the projection of the inmge
printed on the OHP sheet was bright and vivid. According to the ink using
t he aqueous di spersi on of COVPARATI VE EXAMPLE 3 on the 15 ot her hand, the

projection of the imge printed on the sheet was dark and dull. Wth
respect to the color density of the print on the plain paper, the inks
respectively using the aqueous di spersions of - 105 the EXAMPLES

exhi bited a high OD val ue. However, the ink respectively using the agueous
di spersi on of COVPARATI VE EXAMPLE 3 exhibited a | ow OD val ue. SHELF

STABI LI TY AND. EJE ON, DURABIL.LLLTY TEST 1: 5 The aqueous di spersions
obtained in E%Awﬁfégaiﬁ 86 ?E anefﬁPﬁﬁAfﬂﬁE%%Ué%ﬂ_ 5 e i@ﬁ?ected to a
shel f stabili : t ?:%Lf\a()alg S I OF i with the
fol |l owi ng coﬁ%%%%ﬁ?é} $ﬁgnﬁg§h ?g% nlxtJyghmgzéfhgga?rﬁégrgé%&nder 10

pressure throgghle@ ArbbffisRanarthavig aheolding pastbehe dhameter of 1.0
~mto provide an ink for ink-jet printer. This 1nk was subjected to the

ej ection durabsbdifdolesbnel paiggemta | y A8y frrolp 4ffent Ss@Lht agg name of
an et hyl ene oxi de adduct of 15 acetylene glycol produced by Air Products
Japan Co. 5 Ltwas AgtieousddifspeSsihmunspi gnentasoqmbeokly1PoQ)yeB0 ipart s

Di ethyl ene glycol 7.5 parts 20 @ycerol 5 parts Trinethylol propane 5 parts
Surfynol 465 Don-pachanged- erikangéd viRart 8208 pantexciihagedk wade st or ed
for 2 weeks in a 25 thernostatic chanber controlled at 60C to determne a
viscosity chaPje betReshsbefortdeamd @fanys 1 &GSt drtsigecedHey neasur ement was
conducted by nea

manuf act ur ed ﬁ@pggkgiSBHS?ég%?k%%ﬁﬁéﬁgﬂ%éggu%% ﬁggig;ﬁﬁggcé¥ggghown

and temperature-maintained by means of two system

10 dispensers (manufactured by Musashi Engineering K.K.;
needle internal diameter: 0.57 mm; delivery pressure:
4.0 kgf/cm®) to obtain an aqueous dispersion of
particles containing the isoindolinone solid solution
pigment having an average particle diameter of 50.6

15 nm.

To this aqueous pigment dispersion, was then
added 10 % hydrochloric acid dropwise to adjust the
pH of the dispersion to 4.0, thereby aggregating the
aqueous dispersion of the particles containing the

20 isoindolinone solid solution pigment. Thereafter,
the resultant aggregates were filtered under reduced
pressure through a membrane filter (holding particle
diameter: 0.45 um) and washed 3 times with 500 ml of
ion-exchanged water to obtain paste of an aqueous

25 dispersion of the particles containing the
isoindolinone solid solution pigment desalted and

desolvated.



in Table 10. Table 10 | SViscosity [nPas]anp e Before storage After
st orageEXAMPLE 123. 94. OEXAMPLE 133. 63. 6EXAMPLE 143.33.5COWP . EX . 32 . 97
2 5 1n the inks respectively using the aqueous dispersions of EXAMPLES 12
to 14, alnost no viscosity change was ohserved between before and after the
storage. However, in the ink using the ggbébus di spersi on of COVPARATI VE
EXAMPLE 3, an increase in 10 viscosity was observed after the storage. Wth
respect to the inks described above, the ejection performance was eval uated
in the sane manner as in EJECTI ON DURABI LI TY TEST EXAMPLE 1. The results

are shown in Table 11. 15 - 107 Table 11 Sa)g)gcg‘g ection
dur abi | i t yEXAMPLE12MES@VPE E9 3AERAVPLERZAGHTP Ny 3l de were added

to this paste, ion-exchanged water was added so as to
give a total mass of 100 g, followed by stirring for
1 hour. Potassium hydroxide was then added to adjust
5 the pH of the mixture to 9.5, thereby obtaining an
aqueous dispersion of the particles containing the
isoindolinone solid solution pigment having a pigment
content of 10 %$. The average particle diameter of
the pigment-containing particles contained in this
10 aqueous dispersion was 50.1 nm, and the dispersion
had high transparency.
COMPARATIVE EXAMPLE 1:
Ten parts of a styrene/acrylic acid copolymer
(acid value: 250; molecular weight: 5,000) as a
15 dispersing agent were dissolved in 80 parts of
dimethyl sulfoxide, and 10 parts of a quinacridone
pigment (C.I. Pigment Red 122) were suspended in the
resultant solution in a flask at 25°C under an air
atmosphere. A 30 % methanol solution of potassium
20 hydroxide was then added dropwise little by little to
dissolve the guinacridone pigment. After the pigment

solution was stirred for 3 hours, it was quickly

o

poured into a 5 aqueous solution of sulfuric acid

(400 parts of the 5 % agueous solution of sulfuric
25 acid per 10 parts of the pigment; 0°C) stirred by an
impellor type agitating blade (800 rpm) and cooled

and temperature-maintained by means of 2 system



The inks respectively using the aqueous di spersions of EXAMPLES 12 to 14

exhibited relatively good ejection stability conpared with the ink using 5
t he pi gment di spersion of COVWPARATI VE EXAMPLE 3. EXAMPLE 15: Five parts of
a styrene/acrylic acid copolyner (acid ue: 250; nol ecul ar wei ght:
as a dispersing agent and 4 parts of polyvinyl alcohol 10 (| ow degree of
saponi fication; degree of polynerization: |,000) as a conpound having a

crossli nkabl e functi onal

group were dissolved in 80 parts of dinethyl

5, 000)

sul foxi de, and 20 parts of a quinacridone pignent (C. |I. Pignment Red 122)
15 ded in th |-t ant ti ' f k_at 25C [
Atmospher 6. | ASOB B RakBROLSPGE B b gl Hiet bin Fdr BRPAS e “Phén added
| i i, I t [ i dor ' t.. Aft th
Ly 1Lhbecke i shahus e Ghlpgerydone BlongaL Aider the
@g@gﬁgf@éma)dg%& b9:and dbgsabuedd nddi plampninsol ution in a

dropwi se litt
pi gment sol ut
crosslinking
proportion of

10

15

20

25

art per
quinacridone pigment.

Thereafter, the resultant aggregates were
filtered under reduced pressure through a membrane
filter (holding particle diameter: 0.45 pum) and
washed 3 times with 500 ml of ion-exchanged water to
obtain a paste containing the quinacridone pigment
desalted and desolvated.

After 2.0 g of potassium hydroxide were added
to this paste, ion-exchanged water was added so as to
give a total mass of 100 g, followed by stirring for
1 hour. Potassium hydroxide was then added to adjust
the pH of the mixture to 9.5, thereby obtaining an
aqueous dispersion of the guinacridone pigment having
a pigment content of 10 %. The average particle
diameter of the particles contained in this pigment
dispersion was 145.8 nm, the particle size
distribution thereof was broad, and the dispersion
was poor in transparency.

COMPARATIVE EXAMPLE 2:

Ten parts of a styrene/acrylic acid copolymer
(acid value: 250; molecular weight: 5,000) as a
dispersing agent were dissolved in 80 parts of
dimethyl sulfoxide, and 10 parts of a quinacridone

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



parts of the pignent, and the resultant solution was quickly poured into
i on-exchanged water (400 parts of ion-exchanged water per 10 parts of the
pignent; 0C) stirred by an inpellor type agitating blade (800 rpm, 5
purged with nitrogen and cool ed and ter ature maintai ned by nmeans of 2
system di spensers (manufactured by Miusashi Engi neering K K. ; needle
internal dianmeter: 0.57 mm delivery pressure: 4.0 kgf/cnR) to obtain an
aqueous di spersion of 10 qui nacri done-pi gnent-contai ning particles having
an average particle diameter of 38.9 nm This aqueous dispersion was

transferred to a reaction_vessel .equi pped with ntle heater, coolin
tower, stirreFSanYteh rﬁﬁ%ﬂ%&PP dﬁgE%p'%a%§s?%n$§g§‘ﬁﬂﬁﬁﬁdaﬂﬁ?hr15 nit?ogen
with stirring m apd-Reat int gl t f 80C.
VWi | e retaini%gﬁ?%ggﬁﬁgérnglB?eﬁpggg%%P%nonggggﬁ%b 0 %?%%éﬁgﬁic aci d was

added dropw sgy 40,340 ESlakhe R QAqddie dEa5H] 90 M ¥LYEeRL014tQ) Altpr

5
continuing the reaction For 20 additional 5 hours, the reaction m xture was

cool ed back t@issem/terper duundcritiimald fimed0r eupdes £RENBdgehHE _
filtered under reduced pressure through a nmenbrane filter (holding particle

di anet er: 50. 4soMutil oandawashed rad ifres WMidubd0 hisopHi aasexehangsd wat er
25 to obtain a paste of an aqueous dispersion of the
qui nacri done- afljjpehedcont 4i.Ai mg-thara i) e alpsadtedsahdtdesolfat ed. - 109
After 1.0 g of Eotassiunyhydrqxide was, added to this paste, ion-exchanged
wat er was addedlivras esigi veidea stegliiGste RPN SPLERE@OYIS i rring
for 1 hour. After the resultant mxture was filtered o
maintaining the temperature at 0°C under stirring by
an impellor type agitating blade (800 rpm) to obtain
10 aggregates containing the gquinacridone pigment.
Thereafter, the resultant aggregates were
filtered under reduced pressure through a membrane
filter (holding particle diameter: 0.45 pm) and
washed 3 times with 500 ml of ion-exchanged water to
15 obtain a paste containing the quinacridone pigment
desalted and desolvated. After 2.0 g of potassium
hydroxide were added to this paste, ion-exchanged
water was added so as to give a total mass of 100 g,
followed by stirring for 1 hour. Potassium hydroxide

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

thereby obtaining an aqueous dispersion of the

oe

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

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

The measurement results of the average particle



5 under reduced pressure through a filter paper (holding particle dianeter:
1.0 ~,n) to renove coarse particles, potassium hydroxi de was added to
adjust the pH of the mixture to 9.5, thereby obtaining an aqueous

di spersi on of the quinacridone-pi gnent 19 containing particles having a

pi gmrent content of 10 0. The average pértﬁcre di aneter of the

pi gnment contai ning particles in this aqueous dispersion was 48.8 nm and the
aqueous di spersion had high transparency. 15 EXAMPLE 16: N ne parts of a
styrene/acrylic acid/ hydroxyethyl nethacrylate (6/3/1; nolar ratio)

terpol ynmer (nolecul ar weight: 5,6000) as a dispersing agent having a

crossl i nkabl edflgietiegifalofgridup PREBL2beq sodLEadsh 18D TR t30wE0ES net hy

sul foxi de, and 10 parts of a quinacridone pignent (C. 1. Pignment Red 122)
wer e suspende@ SR FEs PR EREREB] Gb| SKAMRL%Sf ladie & %€ under an air

at nosphere. A Lon of patassium hydr.oxi S then 25
added dropmﬁsg%&é%ﬁgiiggﬁg¥$ﬁéﬁég gigggl e % fre S QhuﬁQcéEki%#g%nnt. Af t er
the pignment s ti,0n tirr f al.di as a -
110 crosslin%%#bzdgegﬁagég%gﬁﬁkiéifé%%ggéggobgégegﬁgtﬁg ﬁ%ﬁﬁgﬁgéolution
in a propostiqa.Qf shpart;pesydPapar bareh e i gEy, ahdhespepybt ant
sol ution was quickly poured into ion-exchanged water (400 parts of 5

i on- exchanged a¢@t efa i@fw 10h pesitsielet Bezpi gt i @it rived tiye an i npel | or
type agitating blade (800 rpn), purged with nitrogen and cool ed and

t enper at ur emaionthaimechrty, nelamsagliedusydti epedisiperss ersc ivesdif act ur ed by
Musashi Engi neering K K ; needle 10 internal dianeter: 0.57 nm delivery
pressure: 4.00RMARA)IVE BHAMPhESnwageegusadi sperasienraayd particle

qui nacri done- pi gnment -contaji ning particles having an average particle

di amet er of 29112MeReIThiRe hidiedRsraespRAsPERaRas it RTS8 a reacti on
vessel 15 equipped with a nmantle heater, cooling tower, stirrer and
thernnnet%&, s qﬁ%?%ﬁ%QEn1mas purged wWith nitrogen with stirring at 300
rpm and heat e%atbciear}L internal tenperature of 80C. Wile retaining the
internal tenperature of 80C, 10 o hydrochloric acid 20 was added dropw se

to adjust the pH of the rgagtion @yt YE epérf%iéi@;s ﬂta%ﬁeé@é‘tdi%FUePQiér{"e
reaction for |additional |5 hours, the reaction mxture was cooled back {to
room t enper atl Wagyp1Enereaf ter, aggregates fornefdaweee rieltigped-dinder rgduced
pressure through a 25 memyrne fiddesgdhobdi ng| particle diameter: 0.48 dun)
and washed 3|tines with{500 m of ion-exchanged (adter tgqgaletg@iticm)past/ie of
an aqueous difsperston—oft—the 113

EXAMPLE 1 |27.6 26.5
EXAMPLE 2 | 48.6 46.5
EXAMPLE 3 | 38.8 39.6
EXAMPLE 4 | 25.2 26.4
EXAMPLE 5 [ 32.5 31.7

EXAMPLE 6 | 50.6 50.1




qui nacri done pignment-containing particles desalted and desol vated. After
1.0 g of potassium hydroxi de was added to this paste, ion-exchanged water
was added so as to 5 give a total mass of 100 g, followed by stirring for
hour. After the resultant m xture was fidJ4ered under reduced pressure
through filter paper (holding particle dianeter: 1.0 ~.m to renobve coarse
particles, potassium hydroxi de was added to adjust the pH of the 10 m xture
to 9.5, thereby obtaining an aqueous dispersion of the

qui nacri done- pi gnent - cont ai ning particles having a pigment content of 10 O.
The aver age PR glf di aneter of the pignent-containing particles in this

1

aqueous di sp

ersion was 36 5 nm and 15 the aqueous di spersi on had high

transparency. S&MAMPLE 1f7; &@ QSyga@% a,crosslinkgbl e
functional group, 9.5 p s S gren acry i SYACT copol yner| (acid
val ue: 290; jnol ecul ar mpaggkﬂSQQHIS 000) mere di ssolved in 80 partg of
di net hyl sulffoxide, and| 10 parts of an isoindolinone pignent (C|. |Pigment
Yel | ow 109) wgm@.sgﬁpepj§d5Lg the resultant solution in a flask at |{25C
under an airlatmosphere, A 30 % nethanol solution of potassium 25 hydroxide
was then addegoMir.opwi se| Bpgtre by little to dissolve the isoindolirone
p| gnent Af t ler—t-he-—pi gn nt—solution was—stirred for-3 h_nuLQ p 112
phenyl ene- b|SRE¢®R®INGIEEdE|EKAMP&&:a.crossllnklng agent was added to and
di ssol ved in the pignent solution in a proportion of 1 part per 10 parts of
the pignent, and thBacbsglft &fe solusdwh dbspgusikhyobtained above
was mixed with the following components. The
5 resultant mixture was then filtered under pressure
through a filter paper having a holding particle
diameter of 1.0 pm to obtain an ink for ink-jet
printer. Incidentally, “Acetylenol EH” is a trade
name of an ethylene oxide adduct of acetylene glycol
10 produced by Kawaken Fine Chemicals Co., Ltd.
Agqueous dispersion (pigment content: 10 %)
50 parts
Diethylene glycol 7.5 parts
Glycerol 5 parts
15 Trimethylolpropane 5 parts
Acetylenol EH 0.2 parts
Ton-exchanged water 32.3 parts.
The ink was used to print a color recorded
image on an OHP sheet and copy paper sheet by means
20 of a commercially-available ink-jet printer (BJF 900,

trade name, manufactured by Canon Inc.) The
transparency of the image from the haze value of the

OHP sheet and the color density of the image from the



5 poured into ion-exchanged water (400 parts of ionexchanged water per 10
parts of the pignent; 0C) stirred by an inpellor type agitating blade (800
rpm), purged with nitrogen and cool ed and tenperaturenai ntai ned by neans of
2 system dispensers 10 (manufactured by sashi Engineering K K : needle
internal dianeter: 0.57 mm delivery pressure: 4.0 kgf/cnR) to obtain an
aqueous di spersion of isoindolinone-pignment-containing particles having an
average particle diameter of 35.6 nm This aqueous 15 di spersion was
transferred to a reaction vessel equipped with a mantl e heater, cooling

tower, stirrer_and ther sten1mas urged with nltrogen wth
sLirangfath Yphie 16 nﬁ?dﬁﬁ@ﬁ1 ﬁ?4 E§Qi9@£ Baeandﬁ%ﬁvf§§“ﬁo adj ust

the pH of t t t 1o ontinui.ng the reaction

for additiondl éégﬁoéﬁge% gkébgﬂf 'U%%gr%g%%§%r§8P8 flﬁFgrga'under

reduced pressf‘éf&&@&ﬁggﬁt tr{?%?écga”erﬂ I 1eL 6 hal @f@fﬁé&hcﬁﬁo% %’I%bt 3 no 45

Eun) and washed I on- exchange tér

paste of an aguepust dbapeksienef éf&w}sogmplm%éy pi gment - cont ai ni ng
particles desalted and desolvateéD After 1.0 g of potassium

hydr oxi de swas addedThe thbwepiichartan-xehangedsvat eb wasnadded so as to
give a total nass of 100 g, followed by stirring for 1 hour. After the

resultant m x¢otedwastthl temeed Drurderonmesiticieall pyessatéabheogp filter
paper (hol di ng partlcle dianeter: 1.0 ~.n) to renove coarse particles,

pot assi um hydsloxe e (GWeis38dded nesieadians, tiveo@itbf of h€anprt dne.to 9. 5,
thereby obtaining an aqueous di spersion of the

i soi ndol i nonea%‘?g?reh?zﬁoﬂtaéluﬁl rﬁoj@epé?lﬂr&ﬁ%% PALT kgl a"BPgREAE UEER ent  of

10 0. Th f |
hi s aqueous BF SHEPGP of bwis "9 o5 "THHC kD LHE” SqVE04nH: BperoroR ofad hi gh |
L ranspar oqcy.  EXAVPLE 6 A8, {8, FALd S0l 3, SLHLPRE! BETNLig 86l d copol yrer

(aci d value: cll ar mel I'spersing agent and 4
parts of pol yniay| @bcgbghuﬁlt%Wtd@r&earpé £ g%fiﬁaabeerd%%e%ﬂfh

pol ymeri zation: 1,000) as a conpound haV|ng a crosslinkabl e functional
group were dlﬁﬁ@lﬂ@ﬂlbﬂlﬁ@ standard:
A: Haze value was less than 10;
B: Haze value was not less than 10, but less
15 than 20;
C: Haze value was not less than 20.
Evaluation of color density (OD value):
The above-prepared ink was used to print a
solid patch image on a commercially-available copy
20 paper sheet (PB Paper, trade name, product of Canon
Inc.). After 1 hour, and an optical density of the
image was measured by means of a Macbeth RD915 (trade
name, manufactured by Macbeth Company) to evaluate
the color density in accordance with the following
25 standard:

A: Density was not lower than 1.25;

B: Density was lower than 1.25, but not lower



parts of dinethyl sulfoxide, and 10 parts of a phthal ocyani ne pignent (C.

. Pignent Blue 16) were suspended in the resultant solution in a flask at
25C under an air atnosphere. A 30 o nethanol 25 solution of potassium

hydr oxi de was then added dropwi se litt]l y little to dissolve the

pht hal ocyani ne pignent. After the pignent” sol ution - 114 was stirred for
3 hours, it was quickly poured into ion-exchanged water (400 parts of

i on- exchanged water per 10 parts of the pignment; 0C) stirred by an inpellor
type agitating blade (800 rpn), purged with 5 nitrogen and cool ed and

t enper at ur e- mai nt ai ned EX ngag%.of 2 system di spensers (manufactured by
Musashi Engi neering K.R.,nn edreé internal dianeter: 0.57 nm delivery
pressure: 4.0 kgf/cpR) tao ohtain _a equs. di spegsi on of

pht hal ocyani ne-pi g htpggﬁﬁa'nw 5 i%%%i%ﬁﬁ%sfhgérng an average particle
di aneter of 4i lQnE Thi s aqueous dispersion was transferred to a reaction
vessel equip th a ntle heater, cooling tower, stirrer and

t her nonet er, hi s s) R nBYr i i i<t B, St TN 300
15 rpm and hle%}%r}tet 0 _an ?’%%ﬂ% nal n?gm?igfba}ré?}%%ti; Egg@f@eﬂsﬁgyr snél:irl:?i %36%%)9

i nternal tenpexatripre of |RO0C, et hyl ene diglycidykh glycidyl ether as a
crosslinki nglagent - was added dropwise-in-a proportion of 1 part per 10 part
of the pignmentxadbLEr pngawas conti nued 20 for additional 5 hours, and th
reacti on m xpure—was—then—ecooled—back—to—+roomtenperature—Thereafter—1
hydr ochl ori c| BXAMPWAS 3agdded dropw se to adj ust |Bhe pH of the reaction

m xture to 46,—antd—therrestttant—aggregates—we i 25
pressure thriotghMBLEeAbr&ne filter (holding paf®icle dianmeter: 0.45 E ~m
and washed 3tiTmes W th1500t—of—Tomexchangewater to obtarma pastepf
an aqueous |EXAMBLE(JpspBrsion of the phthal ocy&ni ne-pi gnent - cont ai ni ng
particles desalTed_an gsolvated. After 1.0 g[of potassium nydroxi de was
added to thisE%%gP%? gon-exchanged wat er was agted so as to

COMP. EX. 1|C C

U

(0]

CCMP. EX. 2| C C

According to the inks respectively using the

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

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

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

Five parts of a styrene/acrylic acid copolymer



5 give a total mass of 100 g, followed by stirring for 1 hour. After the
resultant m xture was filtered under reduced pressure through filter paper
(hol ding particle dianmeter: 1.0 Vim to renbve coarse particles, potassium
hydr oxi de was added to adjust the pH of e 10 m xture to 9.5, thereby
obt ai ni ng an aqueous di spersion of the phthal ocyani ne- pi gment - cont ai ni ng
particles having a pignent content of 10 0. The average particle dianeter
of the pignent-containing particles in this aqueous dispersion was 50.1 nm
and 15 the aqueous dispersion had high transparency. EXAMPLE 19: Ten parts

f / I d/ d h I
?erﬁoztyryré‘?l”en@%: (1 5 FRe oo s MggF e Ta " ATt cRe? TPkaBF 620" conpound
i t , f
Qui nacr | done SRRt TE p3eBr el Rl et A EangeitEn he Tesul tant
solution I ayfhask el sgeeounder anchiil HIMSPr e By 30a0-TBLRENC!

sol ution of potassi roxi de was tHen added dr opw sé ttIe by little

to dissol ve f'ﬂ;rﬁé’:ﬁf‘a?d‘:' @on@l@mamntaedﬁltzeg td@r@lﬂw@négauxhoehwas
sti=red for hours, it was quickly - 16 poured into ion-exchanged

wat er (408 pardsuDfahensexchanaed nat e 80 0 st sirfed Ngh pigrent ;. 00)
stirred by an inpellor type agitating blade (800 rpm,

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

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

15 resultant solution was gquickly poured into ion-
exchanged water (400 parts of ion-exchanged water per
10 parts of the pigment; 0°C) stirred by an impellor
type agitating blade (800 rpm), purged with nitrogen
and cooled and temperature-maintained by means of 2

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

25 nm.

This aqueous dispersion was transferred to a

reaction vessel equipped with a mantle heater,



purged with nitrogen and cool ed and tenperature 5 nmai ntai ned by neans of 2
system di spensers (manufactured by Miusashi Engi neering K K. ; needle
internal dianeter: 0.57 mm delivery pressure: 4.0 kgf/cne) to obtain an
aqueous di spersion of quinacridone- plgneg%-gontaining particles having an
10 average particle dianeter of 30.2 nm “This aqueous di spersion was
transferred to a reaction vessel equipped with a mantle heater, cooling
tower, stirrer and thernonmeter, and this systemwas purged wi th nitrogen
with stirring at 300 rpm and heated to an 15 internal tenperature of 60C

Wiile retaining the internal tenperature of 60C, the stirrin s_ conti nued
for additionaf®5! H§8r§°%%ﬁjt%ﬂ9¥%%£t?%ﬁ HL?FWP39%§§ @ﬁé;hﬁ%%%ﬁi Yack to
roomtenperature. Thereafter, % h g E gric acid was adged dropwi se 20
to adj ust theaBHl8¢%ﬂﬂ§¥%£ﬁﬂR%ﬁP?H§ u? 874.8° FARCFBEGI €86t aggregates

were filtered under W%%ﬁ?f i gn £ DE OUED 3 TRADLANE Jdrdd s diiod di ng

particle dianeter: tines w't

i on- exchanged owalgh~t to ﬁfﬁ@kntﬁep?§5%tqf aggga#?ggﬁéndade ?r5|on of the

qU|nacr|done pi-gent - cont ai ni ng particles vated. After

1.0 g of Q?taﬁﬁbﬁ%hQ¥Qﬁp@!QQNMPSa@dQegeﬁﬁeratu%é7raﬁ@éﬁ Rastgnec,
i on- exchanged water was added so as to give a total nass of 100 g, followed
by stirring feahel reauwtiAf tneirxtduee ress| taoledi khuake twaxddrl t er ed under
reduced pressure through filter _paper (holding 5 particle dianeter: 1.0
~tm to renovéeoparsdpmti @ 6s,3 polussiuns hide bendefwav lidded eeiadj ust
the pH of the mxture to 9.5, thereby obt ai ni ng an aqueous di spersion of
the qui nacri d¥Aé- pibGremddasht H PGS PakPi ENeS RRFCHGOR PHgHsHES cont ent of

100, The 10 Leha8e Po L sl s Plaret o 9L e Lo ol 10 particles
transparengy. dispersion to 4.0, thereby aggregating the
quinacridone-pigment-containing particles in the
aqueous dispersion. Thereafter, the resultant
aggregates were filtered under reduced pressure
through a membrane filter (holding particle diameter:
15 0.45 pum) and washed 3 times with 500 ml of ion-
exchanged water to obtain a paste of an aqueous
dispersion of the quinacridone- pigment-containing
particles desalted and desolvated.
After 1.0 g of potassium hydroxide was added to
20 this paste, ion-exchanged water was added so as to
give a total mass of 100 g, followed by stirring for
1 hour. Potassium hydroxide was then added to adjust
the pH of the mixture to 9.5, thereby obtaining an

aqueous dispersion of the guinacridone-pigment-

o

25 containing particles having a pigment content of 10
The average particle diameter of the pigment-

containing particles contained in this aqueous



‘The neasurenent results of the average particle dianmeters of the
organi c- pi gnent-containing particles 15 contained in the aqueous
di spersions obtained in EXAMPLES 15 to 19 are shown collectively in Table

12. The aqueous di spersions obtained in \WWPLES 15 to 19 were snall in
average particle diameter, nonodi sperse anhd narrow in particle size
di stribution. 20 - 118 Table 12 D aneter (nm of particles in aqueous

di sper si onSanpl eBef or eAf t er redi spersi onaggregation(after
aggr egat i on) EXAMPLE38. 948. 815EXAMPLE29. 736. 516 EXAMPLE35. 639. 517EXAMPLE41. 55

0. 118EXAMPLE3(Q, 237. 219 RECCRgIN TEST MPLE 4: The aqueous di spersions
obt ai ned in E%ﬁﬂ@iﬁ%lﬁg ¥gs198 r@ﬂbvégéﬁﬁgﬁeaﬁqT%P%ﬁl FERESSEG! ink in the
5 same manner_as jn §E C DI NG TE%I EXAMPLE 1 except that the aqueous

di spersi ons i Med i HEERARBEESSY5 to 19 were used. The results are shown

in Table 13. EX%&%&E Tabl e 13 Sanpl eTransparency (OHP sheet) Col or density
(plain paper ) LE" 15AAEXAMPLE 16AAEXAMPLE 17AAEXAMPLE 18AAEXAMPLE 19AA

According to the inksyeeppeeti vel W Wiy¥bridBacrylic acid copolymer

5 (acid wvalue: 250; molecular weight: 15,000) as a
dispersing agent were dissolved in 80 parts of
dimethyl sulfoxide, and 10 parts of an azo pigment
(C.I. Pigment Yellow 74) were suspended in the
resultant solution in a flask at 25°C under an air

10 atmosphere. A 30 % methanol solution of potassium
hydroxide was then added dropwise little by little to
dissolve the azo pigment. After the pigment solution
was stirred for 3 hours, styrene as a polymerizable
compound, ELEMINOL RS-30 (trade name, product of

15 Sanyo Chemical Industries, Ltd.) as a reactive
surfactant (polymerizable compound and dispersing
agent) and 2,2'-azobisisobutyronitrile as a
polymerization initiator were added to and dissolved
in the pigment solution in proportions of 2 parts, 3

20 parts and 0.05 parts, respectively, per 10 parts of
the pigment, and the resultant solution was quickly
poured into ion-exchanged water (400 parts of ion-
exchanged water per 10 parts of the pigment; 0°C)
stirred by an impellor type agitating blade (800 rpm),

25 purged with nitrogen and cooled and temperature-
maintained by means of 2 system dispensers

(manufactured by Musashi Engineering K.K.; needle



aqueous di spersions of EXAMPLES 15 to 19, the projection of the inmge
printed on the OHP sheet was 5 bright and vivid. Wth respect to the color
density of the print on the plain paper, the inks exhibited a high OD
val ue. SHELF STABI LI TY AND EJECTI ON DU LITY TEST 2: The shelf stability
and ejection durability of 10 the inks respectively using the aqueous
di spersions obtained in EXAMPLES 15 to 19 were evaluated in the sanme manner
as in SHELF STABILITY AND EJECTI ON DURABI LI TY TEST 1 except that the
aqueous di spersions obtained in EXAMPLES 15 to 19 were used. The results 15
t hereof are shown in_Tables 14 and %5. -.120 Table 14 S |Viscosity
[ nPas] anp e BEtbFERR{o é@@eﬁfférgsé r FFEEMPLEE 1Y% 401 8S SERANPLED
164. 34. 3EXAMPLE }73294.0E§ﬁyPLE 183. 73. 9EXANPLE 193. 53. 9
kgt/cm®)” to obtain an aquéous dispersion of azo
pigment-containing particles having an average
particle diameter of 32.4 nm.
5 This aqueous dispersion was transferred to a
reaction vessel equipped with a mantle heater,
cooling tower, stirrer and thermometer and heated to
an internal temperature of 80°C to continue the
reaction for 2 hours while retaining the temperature
10 of 80°C. After the reaction was conducted for
additional 1 hour at a temperature raised to 90°C,
the reaction mixture was cooled back to room
temperature. A 5 % aqueous solution of sulfuric acid
was then added dropwise to this reaction mixture
15 (aqueous dispersion) to adjust the pH of the
dispersion to 4.0, thereby aggregating the azo-
pigment-containing particles in the aqueous
dispersion. Thereafter, the resultant aggregates
were filtered under reduced pressure through a
20 membrane filter (holding particle diameter: 0.45 pm)
and washed 3 times with 500 ml of ion-exchanged water
to obtain a paste of an aqueous dispersion of the
azo-pigment-containing particles desalted and
desolvated.
25 After 1.0 g of potassium hydroxide was added to

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

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



In the inks respectively using the agueous di spersions of EXAVMPLES 15 to
19, alnbst no viscosity change was observed between before and after the 5
storage test. Table 15 Sanpl eEj ection

dur abi | i t yEXAMPLE15AEXAMPLEL16AEXAMPLEL7 \VMPLE18AEXAMPLE19A The i nks
respectively using the aqueous dispersions of EXAMPLES 15 to 19 exhibited
good ejection stability. 10 EXAMPLE 20: An aqueous di spersion of

gui nacri done- pi gnent containing particles having an average particle

di aneter of 142.6 nmwas obtained in the sane manner - 121 as in EXAVPLE

1 except that_ the dellvery pressure of the system di spenser was, changed to
0.5 kgf/cne Aﬂ?@@%qu<ﬂE§%§ﬂ%ﬁ|Q¥ﬁ6@xéﬁFfHﬁﬁct @Pdei? HHHEHE dr opwi se

to thi t dj ust t H of .t he di to 4.0,
Lner oby 001 G4 1o, Shet Qi MLE T PBBNG opignent RS %ﬁﬁ%ﬁ?gs‘).n the

aqueous di Spga[fdé’&sTQféﬁé‘ié%n EQEt'h%S‘é' FAIY: ARAEAAL L8, YRE §yf 1 | Lered

under reduce
particles having a pigment content of 10 %. The

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

EXAMPLE 9:

10 Ten parts of a phthalocyanine pigment (C.TI.
Pigment Blue 16) were suspended in 80 parts of
dimethyl sulfoxide in a flask at 25°C under an air
atmosphere. A 30 % methanol solution of potassium
hydroxide was then added dropwise little by little to

15 dissolve the phthalocyanine pigment. After the
pigment solution was stirred for 3 hours, styrene as
a polymerizable compound, ELEMINOL RS-30 (trade name,
product of Sanyo Chemical Industries, Ltd.), AQUALON
HS-20” (trade name, product of Daiichi Kogyo Seiyaku

20 Co., Ltd.) and AQUALON RN-20” (trade name, product of
Daiichi Kogyoc Seiyaku Co., Ltd.) as reactive
surfactants (polymerizable compound and dispersing
agent), and 2,2'-azobisisobutyronitrile as a
polymerization initiator were added to and dissolved

25 in the pigment solution in proportions of 5 parts, 2
parts, 2 parts, 1 part and 0.05 parts, respectively,

per 10 parts of the pigment, and the resultant



pressure through a nenbrane filter (holding particle 10 dianmeter: 0.45
~,un) and washed 3 tinmes with 500 ml of ion-exchanged water to obtain a
paste of an aqueous di spersion of the quinacridone-pi gment-cont ai ni ng
particles desalted and desol vated. After 2.0 g of potassi um hydroxi de was
then 15 added to this paste, ion-exchan ‘wat er was added so as to give a
total mass of 100 g, followed by stirring for 1 hour. Potassium hydroxide
was then added to adjust the pH of the m xture to 9.5, thereby obtaining an
aqueous di spersion of the quinacridone20 pignent-containing particles
havi ng a pignment content of 10 0. The average particle dianeter of the

pi gnent - cont AN Wl Parvae| e8iesdvapoddsch IHis WReowshangpdr yp6RTwas 148. 1
nm and the aqueous di spersion had high transparency, 25 SCATTERI NG

| NTENSI TY TEST EXaPHE 101 Th@néa&é’&@?%@dsﬁ@&%%r%%fl@h%aﬁFarrB ttgﬁnt ai ni ng
particles obtajned in EXAMPLES 1, 7, 12, | - izz 15 and 20, and a pignent
di spersi on ofP¥gMenti giént Hetiri92 R¥vRRglERSavETadeRFArRI Lt th et er of

50.5 nm and arepar et By egnducting e qridiary. A ndl 9. processfor a | ong

period of tine as E wer e subjected to a neasurenent

of scattesi NG ditensttYe-MhihRhS nbld®y erGhPigMeEntsgispar sion was dil uted
to such a concentration that an absorbance peak val ue of the dispersion in

a visible regidspem®ans s (hanbfand urken by IMesegh i Eogohed0iagnenkr ane
filter having a holding particle dianeter of 1.0 ~.mto conduct the

measur enent . ridedbeatheerngli diemsittey :wdk. S hdintatdell ageayepagesops :f or 3

m nutes as neasured by mreans of an FPAR-1000 (nmanufactured by Qtsuka Densh
K. K.) without4 u$ilkgf 4ayp NG i dpeainign| paugensaldippanfart eri ng
intensity of an aqueous di spersion (concentration: 0,0163 0) of fine

pol ystyrene gt ERe@SYRBYNAGPAIPEAE QR (R det B rPHF EBBL AR RA¥1ABasfred in

L o, GEasi MAGUERREE B0 cCBsariad Ao, Sop, (o) adlagy 00 004
dispersion was then transferred to a reaction vessel
equipped with a mantle heater, cooling tower, stirrer
and thermometer and heated to an internal temperature
of 80°C to continue the reaction for 2 hours while

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

A 5 % aqueous solution of sulfuric acid was

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

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

times with 500 ml of ion-exchanged water to obtain



- 123 Table 16 Sanpl eScattering intensity [cps]Particle dianeter

[ ~] EXAMPLE 1683926. 5EXAMPLE 7720238. 5EXAMPLE 12776042. 7TEXAMPLE

15788148. SBEXAMPLE 2016697148. 1COWP. Ex. 43762050.5 The aqueous di spersions
of EXAMPLES 1, 7, 12, 15 and 20 had hi gher transparency than the pignment

di spersi on of COVPARATI ~| E EXAMPLE 4. 5 $£)E- DI FFERENCE MEASUREMENT EXAMPLE
1: Inks for ink-jet recording were obtained in the sanme nmanner as in
RECORDI NG TEST EXAMPLE 1 except that the aqueous dispersions of the pignent
containing particles prepared in EXAMPLES 1, 7, 12, 10 15 and 20 were used,
and the pignment content was changed to 1 0. Besides, an ink for ink-jet
recor di ng wasPabtai aédainn adve sl inpresieor PA RECORDILKNG ITRYRIEXPLE 1
except that a pignment dispersion of C 1. Pignent Red 122 having an average
15 particle dPA@BEBE-6PNSR 10 1NG fak brebes cdebplind and sasplgiatiri ng
process was used, and the p%?nent content was changed to 1 %  Each of these

i nks was used to prihted dold & B AP IFEIBNNBREAPK A& pisided to

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

5 give a total mass of 100 g, followed by stirring for
1 hour. Potassium hydroxide was then added to adjust
the pH of the mixture to 9.5, thereby obtaining an

aqueous dispersion of the phthalocyanine-pigment-

oe

containing particles having a pigment content of 10

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

EXAMPLE 10:

15 Five parts of a styrene/acrylic acid copolymer
(acid value: 250; molecular weight: 15,000) as a
dispersing agent were dissolved in 80 parts of
dimethyl sulfoxide, and 5 parts of a gquinacridone
pigment (C.I. Pigment Red 122) and 5 parts of another

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

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

glycol dimethacrylate as polymerizable compounds, and



- 124 paper, product of Canon Inc.) by nmeans of the same ink-jet printer
as that used in RECORDI NG TEST EXAMPLE 1. The hue of the inmage obtai ned by
each of the inks was determ ned by a spectral colorineter 5 (SPECTRO
PHOTOVETER CM 2022, trade nane, manufactyyed by Mnolta Canera Co., Ltd.).
As a result, a hue difference (~H) between the inmage formed by the ink
containing the pignent-containing particles according to the present
invention and the image forned by the 10 i nk contai ning the pignment
particles prepared by the ordinary grinding process was within 30. From

this fact, it confirned tgat th [ nent-contfinin rticles according
Lo the presert’ 4 TARTY bt SHBW-VRE SATa & e 4L YEF GRAAL LRBA 122

- qui i done).. T I TYR
CESERVAT! O B E 5 RS 2iiea S ShEr <1 o or Ther bi GHEnE -EBRES ni ng
particl es Ob%ﬂ?@jzwa%fg%so}t%ﬂst e R ng;{%ﬁ%,g'ggﬁgftenaea 6.ba M1 gneEnt

Red 222 having an 20 ge particle dia 5 nm prepar by the
ordinary gri nsh fgs precgsscasveWPARAH Vi RPN B £ s epohmehved ahlr ough a
transm ssion type el ectron mcroscope. Each of the dispersions was captured
on a mcrégrithanteswl tkhy dblactiby olsergueadlaly 19o008d25nte 166-000

magni fications. As a result, particles conparable with the average particle
di aneter by tdwechbmaeadcwhitght (408t pearitisg afedsurerecbanged wbservedrin - -
125 both EXAMPLE 1 and COVPARATI VE EXAMPLE 4. However, al nobst all the
particles in CONRARATI VE EXAVPLEMGnWer & °Chseitvedeas It garentmpaliol es
havi ng a uni form hue, whereas_ it was confirnmed that the particles in 5
EXAMPLE 1 ar e~ @bt 2 BanG Phagdendfbdr o™ )ool R eded pit tRcPe&rPg6Por i ng
parts) 1 in the interior_thereof as.illustrated in Fg. 1, _and.always have
a noncolorinde%r?oﬁi?ﬁ %n$e§ﬁgﬁeﬁgFu§fbg@ﬁqﬁfﬁﬁﬁ%n??nm?gafugf th a given
poi nt witin dherparhichendsrd INacoHRu ALY HiRgsignihe present
invention, there are provided fine pignent dispersions which require no

treatment by mnghspershaokmRChi Aeekile artehdlerd Dshotett me.andmhgve
evenness in size w thout depending 15 on the size of primary particles of a

pi gnent as ad@mmxerpaéssand:ammerk@rfa[tdnﬁm o edéss itrherrecdquddwes e ar e
al so provided aqueous coloring |liquids excellent in water fastness and
| i ght fastnesdizspeiraien efcphirdnclios coindrainyindisiaylaadridghe 20
transm ssion property Earticularly, inks for ink-jet recording.
solid sdlution pigment having an average particle
15 diameter of 27.8 nm.
This aqueous dispersion was then transferred to
a reaction vessel equipped with a mantle heater,
cooling tower, stirrer and thermometer and heated to
an internal temperature of 80°C to continue the
20 reaction for 2 hours while retaining the temperature
of 80°C. After the reaction was conducted for
additional 1 hour at a temperature raised to 90°C,
the reaction mixture was cooled back to room
temperature. A 5 % aqueous solution of sulfuric acid
25 was then added dropwise to this reaction mixture

(aqueous dispersion) to adjust the pH of the

dispersion to 4.0, thereby aggregating the particles



- 126 CLAIMS: 1. An aqueous di spersion conprising a particle containing a
wat er -i nsol ubl e colorant, the particle being dispersed in a nedium
containing water, wherein 5 the dispersion has the light-scattering
intensity of not nore than 30, 000 cps_MQﬁﬁ_;he di spersion conprises an
enough anmount of the particle so as to show the absorbance peak val ue
regarding the visible light of 1. 10 2. The dispersion according to claim
1, wherein the average particle dianeter of the particles is at nost 150
nm 15 3. The dispersion according to claiml1l or 2, which is used in

i nk-j et recordiqg..4. A F rticle_caontaining.a water-insoluble colorant,
Showl ng t he <amHIARE FRE: BATARE G S0 Tt Lbt SOBoPORTRDS A7

I 1 I I i - | ubl
ol o ant and drnoi 800 ot BReBsSRKE: ot HeRRe St e ot o S MR ot wi thim

a circul ar araer;%wf@ég%s ﬁé?gi 1§ 10644 1 d’&osﬁedé]?%&r%'késgu%ve” point in

the particle. conprising the particles according to claim4 in

an aqueous madirddm & geRpsadestali®er (holdind pdPeibDK acgRedERg to
claim5, being used in ink-jet recording. 7. A process for preparing an

aqueous 5Ssdi spessieh) yhdChasABRAN BSesmeke wiltePss®F ‘ml Wp£piexidi ng a

solution conprising a water insoluble colorant and a di spersing agent

di ssol ved i n exciorngedt vetergéni obselivert dastdeoPrasengecofisan
dispersion of the particles containing the
quinacridone solid solution pigment desalted and
desolvated.

10 After 1.0 g of potassium hydroxide was added to
this paste, ion-exchanged water was added so as to
give a total mass of 100 g, followed by stirring for
1 hour. Potassium hydroxide was then added to adjust
the pH of the mixture to 9.5, thereby obtaining an

15 aqueous dispersion of the particles containing the
quinacridone solid solution pigment having a pigment
content of 10 %. The average particle diameter of
the pigment-containing particles contained in this
aqueous dispersion was 32.4 nm, and the aqueous

20 dispersion had high transparency.

EXAMPLE 11:

Seven parts of a methyl methacrylate/ethyl
acrylate/ acrylic acid (5/4/1; molar ratio)
terpolymer (acid value: 58; molecular weight:

25 140,000) as a dispersing agent were dissolved in 80

parts of dimethylimidazolidinone, and 10 parts of an

azo pigment (C.I. Pigment Yellow 128) were suspended



alkali; and 10 (2) mxing the solution with water and obtaining a

di spersion conprising a particle containing the water-insol uble col orant
and the dispersing agent. 15 8. The process according to claim?7, wherein
the solution provided in the step (1) ngihgr conprises a polynerizabl e
conpound, and the step (2) further conprisSes the steps of incorporating the
pol yneri zabl e conpound in the particle, and 20 pol ynerizing the

porymeri zabl e conpound in the particle. 9. The process according to claim
7, wherein the dispersing agent is a polynerizable conpound, and 25 the
process further conprises a step of polynerizing the dispersing agent in
the particle ¥esthei AgSPASANEhsdiudp-qn 2 a £laskoat 25°C THadF oeBss

ding to claim8 or 9. wherein the solution furth i
ol yrter | 2at | o f it FREDBPET8 117 Fhe *pGRBece I e f o o1 i m 7. whi ch

further comprhaess8; sheR Alsaatd N8 2tulapslad gagt gl sLie sychace of the

particles in e dispersron w ol yrer enrcally unsat ur at ed
conpound aftef;{feStBP3(2Lo01Y® the azo pigment. After the

5 pigment solution was stirred for 3 hours,
divinylbenzene and benzyl methacrylate as
polymerizable compounds, ELEMINOL RS-30 (trade name,
product of Sanyo Chemical Industries, Ltd.) as a
reactive surfactant (polymerizable compound and

10 dispersing agent), and 2,2’'-azobisisobutyronitrile as
a polymerization initiator were added to and
dissolved in the pigment solution in proportions of 1
part, 2 parts, 2 parts and 0.05 parts, respectively,
per 10 parts of the pigment, and the resultant

15 solution was quickly poured into ion-exchanged water
(400 parts of ion-exchanged water per 10 parts of the
pigment; 0°C) stirred by an impellor type agitating
blade (800 rpm), purged with nitrogen and cooled and
temperature-maintained by means of 2 system

20 dispensers (manufactured by Musashi Engineering K.K.;
needle internal diameter: 0.57 mm; delivery pressure:
4.0 kgf/cm®) to obtain an aqueous dispersion of azo-
pigment-containing particles having an average
particle diameter of 45.6 nm. This aqueous

25 dispersion was then transferred to a reaction vessel
equipped with a mantle heater, cooling tower, stirrer

and thermometer and heated to an internal temperature



12. The process according to claim1ll, wherein the polyner is fornmed by
seed polynerization. 13. The process according to claim 12, wherein 15 the
solution contains a polynerization initiator for the seed pol ynerizati on.
14. The process according to any one qf&ﬁ%ains 7 to 13, wherein the
solution further conprises a 20 conpoun aving a crosslinkable functional
group, and the step (2) further conprises the steps of incorpora~ing the
conmpound havi ng a crosslinkable functional group into the particle, and
crosslinking the conpound having the crosslinkable functional 25 group
incorporated in the particle, 15. The process according to claim7, wherein
- 129 the diehefihgagerrtingua EBApseACtHaV 9 Zrivaars nkable functi onal

group, and the step.(2) further conprises ep of_ crosslinking the
di spersi ng ag%%?a?ﬁlgﬁetbﬁrFﬁEP@F@§WH§ Q%gyg&bce§§t566§ﬁﬁrﬁf%QF%QW one of

veter s at i'tatiCenghRsbinent Hoerr o P hARE 8ECh, EeRbRRE s one of |
claims 7 to 16,; WOgr ebnobbe, alkal beldeabn! 334 I W&l €C86Fea back
5 to room temperature.

A 5 % aqueous solution of sulfuric acid was
then added dropwise to this reaction mixture (aqueous
dispersion) to adjust the pH of the dispersion to 4.0,
thereby aggregating the azo-pigment-containing

10 particles in the aqueous dispersion. Thereafter, the
resultant aggregates were filtered under reduced
pressure through a membrane filter (holding particle
diameter: 0.45 pum) and washed 3 times with 500 ml of
ion-exchanged water to obtain a paste of an aqueous

15 dispersion of the azo-pigment-containing particles
desalted and desolvated.

After 1.0 g of potassium hydroxide was added to
this paste, ion-exchanged water was added so as to
give a total mass of 100 g, followed by stirring for

20 1 hour. Potassium hydroxide was then added to adjust
the pH of the mixture to 9.5, thereby obtaining an
aqueous dispersion of the azo-pigment-containing
particles having a pigment content of 10 %. The
average particle diameter of the pigment-containing

25 particles contained in this aqueous dispersion was
51.2 nm, and the aqueous dispersion had high

transparency.



fromthe group consisting of hydroxides of alkali netals, al koxides of

al kali nmetals, hydroxides of alkaline earth netals, al koxides of alkaline

earth 15 metals and organic strong bases. 18. The process according to any

one of claims 7 to 17, wherein the dispegfing agent is a polyneric conpound

or surfactant whose hydrophilic noiety is 20 formed with at | east one

sel ected fromthe group consisting of carboxyl, sulfonic, phosphoric,

hydr oxyl and al kyl ene oxi de groups. 19. A process for preparing a particle

25 containing a water-insol uble colorant, which conprises the steps of: (A)

preparing the aqueoEﬁ di spersi on kp - 130 gCﬁgrdance w th the process

according to any on Sfm€F§Pﬁ§qu()?ﬁﬁu£¥§ Por ﬁgagﬁrggﬁréﬁﬁié %nwising

t he pa”'c'e&%gﬁgéﬁsdb%p%%' A dclse%a&ﬁMQQ?EHGi 29qr egates, 4 rom the
e ity

di spersion; an i mparting i Spersi bi 0 water to the particle in
the aggregate§jspersions obtained in EXAMPLES 7 to 11 are shown
collectively in Table 4. These aqueous dispersions

5 were small in average particle diameter, monodisperse

and narrow in particle size distribution.

Table 4
Diameter (nm) of particles in aqueous dispersion
Sample Before After redispersion
aggregation (after aggregation)
EXAMPLE 7 29.7 38.5
EXAMPLE 8 32.4 42.8
EXAMPLE 9 | 33.5 41.5
EXAMPLE 27.8 32.4
10
EXAMPLE 45.6 52.2
11

RECORDING TEST EXAMPLE 2:
The aqueous dispersions obtained in EXAMPLES 7
10 to 11 were evaluated as to colorants for ink in the
same manner as in RECORDING TEST EXAMPLE 1 except
that the agqueous dispersions obtained in EXAMPLES 7

to 11 were used. The results are shown in Table 5.



20. The process according to claim 19, wherein 10 the step (B) conprises

the sub-step of adding an acid to the dispersion to formthe aggregate, and
the step (c) conprises the sub-step of treating the aggregate with an
alkali to inpart the redispersibility togjhe particle in the aggregate. 15

21. The process according to claim20, wherein the acid is at |east one
sel ected from acids capable of formng a water-soluble salt wth the
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0HE () -" oUR' ()-Y! 0 () -
10%& ()15nﬁoé§5£%ig§xé§s1gégg%c&£d?¥g'collecting ink droplets

ejected from the recording head in a container every
5 X 10° pulses and weighing the container by an
electron balance. An average quéntity of droplets
ejected during 5 X 10° pulses was calculated out from

20 the weight increase of the container. Incidentally,
continuous ejection was conducted to 5 X 10° pulses
to evaluate the ink as to the ejection durability in
accordance with the following standard. The results
are shown in Table 6.

25 A: Average ejection quantity of droplets from

4.95 X 10° to 5 X 10® pulses was not less

than 90 % of an average ejection quantity of
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than 60 %, but less than 90 % of an average
5 ejection quantity of droplets from 0 to 0.05
X 10° pulses;
C: Average ejection quantity of droplets from
4,95 X 10%® to 5 x 10° pulses was not less
than 30 %, but less than 60 % of an average
10 ejection quantity of droplets from 0 to 0.05
x 10° pulses;
D: Average ejection quantity of droplets from
4.95 x 10% to 5 x 10° pulses was less than

30 % of an average ejection quantity of

15 droplets from 0 to 0.05 % 10° pulses; and

E: Ejection failure occurred midway.

Table 6
Sample Ejection durability
EXAMPLE 7 A
EXAMPLE 8 A
EXAMPLE 9 B
EXAMPLE 10 [A
EXAMPLE 11 |A

The inks respectively using the aqueous
dispersions of EXAMPLES 7 to 11 exhibited good
20 ejection stability.

EXAMPLE 12:
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1096 () - L31q%@?é%1de was fﬁéh-é%dégaégéghlse little by little to

dissolve the quinacridone pigment. After the pigment

10 solution was stirred for 3 hours, octanoyl peroxide
as a polymerization initiator was added to and
dissolved in the pigment solution in a proportion of
0.1 parts per 10 parts of the pigment, and the
resultant solution was quickly poured into ion-

15 exchanged water (400 parts of ion-exchanged water per
10 parts of the pigment; 0°C) stirred by an impellor
type agitating blade (800 rpm), purged with nitrogen
and cooled and temperature-maintained by means of 2
system dispensers (manufactured by Musashi

20 Engineering K.K.; needle internal diameter: 0.57 mm;
delivery pressure: 4.0 kgf/cm®) to obtain an aqueous
dispersion of quinacridone-pigment-containing
particles having an average particle diameter of 35.5
nm. This aqueous dispersion was transferred to a

25 reaction vessel equipped with a mantle heater,
cooling tower, stirrer and thermometer. While

purging with nitrogen and stirring at 300 rpm,
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the reaction for 8 hours while retaining the

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

10 temperature.

A 5 % aqueous solution of sulfuric acid was
then added dropwise to this reaction mixture (aqueous
dispersion) to adjust the pH of the dispersion to 4.0,
thereby aggregating the quinacridone-pigment-

15 containing particles in the agueous dispersion.
Thereafter, the resultant aggregates were filtered
under reduced pressure through a membrane filter
(holding particle diameter: 0.45 pm) and washed 3
times with 500 ml of ion-exchanged water to obtain a

20 paste of an aqueous dispersion of the quinacridone-
pigment-containing particles desalted and desolvated.
After 1.0 g of potassium hydroxide was then added to
this paste, lon-exchanged water was added so as to
give a total mass of 100 g, followed by stirring for

25 1 hour. Potassium hydroxide was then added to adjust
the pH of the mixture to 9.5, thereby obtaining an

aqueous dispersion of the quinacridone-pigment-
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containing particles contained in this aqueous
dispersion was 42.7 nm, and the aqueous dispersion
5 had high transparency.
EXAMPLE 13:
Four parts of a styrene/methacrylic acid
copolymer (acid value: 250; molecular weight: 15,000)
and 1 part of ELEMINOL RS-30 (trade name, product of
10 Sanyo Chemical Industries, Ltd.) as dispersing agents
were dissolved in 80 parts of dimethyl sulfoxide, and
10 parts of an isoindolinone pigment (C.I. Pigment

Yellow 109) were suspended in the resultant solution

oL

in a flask at 25°C under an air atmosphere. A 30
15 methanol solution of potassium hydroxide was then
added dropwise little by little to dissolve the
isoindolinone pigment. After the pigment solution
was stirred for 3 hours, lauroyl peroxide as a
polymerization initiator was added to and dissolved
20 in the pigment solution in a proportion of 0.1 parts
per 10 parts of the pigment, and the resultant
solution was quickly poured into ion-exchanged water
(400 parts of ion-exchanged water per 10 parts of the
pigment; 0°C) stirred by an impellor type agitating
25 Dblade (800 rpm), purged with nitrogen and cooled and
temperature-maintained by means of 2 system

dispensers (manufactured by Musashi Engineering K.K.;
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5 dispersion was transferred to a reaction vessel
equipped with a mantle heater, cooling tower, stirrer
and thermometer and purged with nitrogen. While
continuing purging with nitrogen and stirring at 300
rpm, styrene and methacrylic acid as ethylenically

10 unsaturated compounds were then added dropwise over 3
hours in proportions of 5.5 parts and 0.5 parts,
respectively, per 10 parts of the pigment. The
system was then heated to an internal temperature of
80°C to continue the reaction for 8 hours while

15 retaining the temperature of 80°C. After the reaction

was conducted for additional 1 hour at a temperature
raised to 90°C, the reaction mixture was cooled back
to room temperature.
Then, 5 % hydrochloric acid was added dropwise
20 to this reaction mixture (aqueous dispersion) to
adjust the pH of the dispersion to 4.0, thereby
aggregating the isoindolinone-pigment-containing
particles in the aqueous dispersion. Thereafter, the
resultant aggregates were filtered under reduced
25 pressure through a membrane filter (holding particle

diameter: 0.45 pm) and washed 3 times with 500 ml of

ion-exchanged water to obtain a paste of an aqueous
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particles desalted and desolvated.

After 1.0 g of potassium hydroxide was then
added to this paste, ion-exchanged water was added so
as to give a total mass of 100 g, followed by
stirring for 1 hour. Potassium hydroxide was then
added to adjust the pH of the mixture to 9.5, thereby
obtaining an aqueous dispersion of the isoindolinone-
pigment-containing particles having a pigment content
of 10 $. The average particle diameter of the
pigment-containing particles contained in this
aqueous dispersion was 52.5 nm, and the aqueous
dispersion had high transparency.

EXAMPLE 14:

Five parts of a styrene/acrylic acid copolymer
(acid value: 250; molecular weight: 5,000) as a
dispersing agent were dissolved in 80 parts of
dimethyl sulfoxide, and 10 parts of a phthalocyanine
pigment (C.I. Pigment Blue 16) were suspended in the
resultant solution in a flask at 25°C under an air
atmosphere. A 30 % methanol solution of potassium
hydroxide was then added dropwise little by little to
dissolve the phthalocyanine pigment. After the
pligment solution was stirred for 3 hours, it was
quickly poured into ion-exchanged water (400 parts of

ion-exchanged water per 10 parts of the pigment; 0°C)

stirred by an impellor type agitating blade (800 rpm),
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maintained by means of 2 system dispensers
(manufactured by Musashi Engineering K.K.; needle
internal diameter: 0.57 mm; delivery pressure: 4.0
5 kgf/cm®) to obtain an aqueous dispersion of
phthalocyanine-pigment-containing particles having an
average particle diameter of 44.3 nm. This aqueous
dispersion was transferred to a reaction vessel
equipped with a mantle heater, cooling tower, stirrer
10 and thermometer and purged with nitrogen. While
continuing purging with nitrogen and stirring at 300
rpm, styrene, divinylbenzene and acrylic acid as
ethylenically unsaturated compounds were then added
dropwise over 3 hours in proportions of 5.0 parts,
15 0.3 parts and 0.7 parts, respectively, per 10 parts
of the pigment. The system was then heated to an
internal temperature of 80°C, and a solution of 0.1
parts of ammonium persulfate as a polymerization
initiator in distilled water was added to continue
20 the reaction for 8 hours while retaining the
temperature of 80°C. After the reaction was conducted
for additional 1 hour at a temperature raised to 90°C,
the reaction mixture was cooled back to room
Temperature.
25 A 5 % aqueous solution of sulfuric acid was

then added dropwise to this reaction mixture (aqueous

dispersion) to adjust the pH of the dispersion to 4.0,
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1096U&f()'KkMQK@9eafter, the resultant aggregates were filtered
under reduced pressure through a membrane filter
5 (holding particle diameter: 0.45 um) and washed 3
times with 500 ml of ion-exchanged water to obtain
paste of an aqueous dispersion of the phthalocyanine-
pigment-containing particles desalted and desolvated.
After 1.0 g of potassium hydroxide was then
10 added to this paste, ion-exchanged water was added so
as to give a total mass of 100 g, followed by
stirring for 1 hour. Potassium hydroxide was then
added to adjust the pH of the mixture to 9.5, thereby
obtaining an aqueous dispersion of the
15 phthalocyanine-pigment-containing particles having a
pigment content of 10 %. The average particle
diameter of the pigment-containing particles
contained in this aqueous dispersion was 58.9 nm, and
the aqueous dispersion had high transparency.
20 COMPARATIVE EXAMPLE 3:
Ten parts of a styrene/acrylic acid copolymer
(acid value: 250; molecular weight: 5,000) as a
dispersing agent were dissolved in 80 parts of
dimethyl sulfoxide, and 10 parts of a quinacridone
25 pigment (C.I. Pigment Red 122) were suspended in the
resultant solution in a flask at 25°C under an air

atmosphere. A 30 % methanol solution of potassium
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dlssolve the quinacridone pigment. After the pigment
solution was stirred for 3 hours, it was quickly
adjusted to pH 4.0 with a 50 % aqueous solution of

5 sulfuric acid while cooling and maintaining the
temperature at 0°C and stirring by an impellor type
agitating blade (800 rpm) to obtain aggregates
containing the quinacridone pigment.

Thereafter, the resultant aggregates were
10 filtered under reduced pressure through a membrane
filter (holding particle diameter: 0.45 um) and
washed 3 times with 500 ml of ion-exchanged water to
obtain a paste containing the quinacridone pigment
desalted and desolvated. After 2.0 g of potassium
15 hydroxide were added to this paste, ion-exchanged
water was added so as to give a total mass of 100 g,
followed by stirring for 1 hour. Potassium hydroxide
was then added to adjust the pH of the mixture to 9.5,
thereby obtaining an aqueous dispersion of
20 quinacridone-pigment-containing particles having a
pigment content of 10 %. The average particle
diameter of the particles contained in this aqueous
dispersion was 291.5 nm, the particle size
distribution thereof was broad, and the dispersion
25 was poor in transparency.
The measurement results of the average particle

diameters of the particles contained in the aqueous
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The aqueous dispersions obtained in EXAMPLES 12 to 14

were small in particle diameter, monodisperse and

5 narrow in particle size distribution. On the other
hand, the aqueous dispersion obtained in COMPARATIVE
EXAMPLE 3 was great in particle diameter,

polydisperse and broad in particle size distribution.

Table 7
Diameter (nm) of particles in aqueous dispersion
Sample After redispersion
Before aggregation
(after aggregation)
EXAMPLE 35.5 42.77
12
EXAMPLE 39.9 52.5
13
EXAMPLE 44.3 58.9
14

10
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COMP. EX. 3(291.5

RECORDING TEST EXAMPLE 3:
The aqueous dispersions obtained in EXAMPLES 12
to 14 and COMPARATIVE EXAMPLE 3 were evaluated as to
5 colorants for ink in the same manner as in RECORDING
TEST EXAMPLE 1 except that the aqueous dispersions
obtained in EXAMPLES 12 to 14 and COMPARATIVE EXAMPLE

3 were used. The results are shown in Table 9.

Table 9
Transparency (OHP sheet) | Color density (plain
Sample
paper)

EXAMPLE 12 |A A

EXAMPLE 13 |A A

EXAMPLE 14 |A A

coMP. EX. 3 |C c

10 According to the inks respectively using the

aqueous dispersions of EXAMPLES 12 to 14, the
projection of the image printed on the OHP sheet was
bright and vivid. According to the ink using the
aqueous dispersion of COMPARATIVE EXAMPLE 3 on the
15 other hand, the projection of the image printed on
the OHP sheet was dark and dull. With respect to the
color density of the print on the plain paper, the

inks respectively using the aqueous dispersions of
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SHELF STABILITY AND EJECTION DURABILITY TEST 1:

5 The aqueous dispersions obtained in EXAMPLES 12
to 14 and COMPARATIVE EXAMPLE 3 were subjected to a
shelf stability test. Each of the aqueous
dispersions was mixed with the following components.
The resultant mixture was then filtered under

10 pressure through a filter paper having a holding
particle diameter of 1.0 um to provide an ink for
ink-jet printer. This ink was subjected to the
ejection durability test. Incidentally, “Surfynol
465" is a trade name of an ethylene oxide adduct of

15 acetylene glycol produced by Air Products Japan Co.,

Ltd.
Aqueous dispersion (pigment content: 10 %)
50 parts

Diethylene glycol 7.5 parts

20 Glycerol 5 parts
Trimethylolpropane 5 parts
Surfynol 465 0.1 parts
Ion-exchanged water 32.4 parts.

The ink was stored for 2 weeks in a
25 thermostatic chamber controlled at 60°C to determine
a viscosity change between before and after the

storage. The measurement was conducted by means of



10 10 10!'iY. & 109& ()-'Y. & 109%& () - F%
10967& () - - zX9r S10! yFI40% e& ()--! yFIL0%& ()--3109% V& ()--!t3109%& ()--!!10%
& ()-/0129r P10! yFod0%e! ' | 109& ()-f 10%& ()- 10 10 10!~I.z

z& ()-'k!'10%
10%& ()-'yl.z

10% & ()-, 1}[9P10! y! nY% ! 10%ss& ()-' "YRI%0u& ()-' F3"109g#& ()--! F3" 109%& (

)--'110%8& () -

fly' 110%& ()-fstuv}MxS10!'s ! 10%&' ()-Sg 10% & ()-S' g

10% ()-S 10% ()- 10 10

10! 0Y% ! 109%&'
| 10%#8&' ()-!s
10(( 10((
10((!s. ! 10% (
109%&' ()-'yYz

10%TH& () - S! 3,

109 ()- %!
10%' ()-@'!'1

() - GEB{Z[QrSIOII 1109%] (] & ()-9' 1 109& ()-"!x9" ! 109%& () -

T xsY&

Y& 10%&' ()-s ! 109%& ()-SCrP10!1.110%] (! & 10%& (g-zslow&'()-

an R100 ype v1scometer (RE" type, manufacture

%S;ﬁ)& I10%¢§§§£ PlO'ls%&! 10Y&! % | $)& 109& ()21t V2
& n&YFo O3V T E IR S16F YR FR0IES( -
109 10%&' () 10 10 10'})& 109 ()-z!  }A<rS10!y!.

)
| 150 8OLF: l'/B'lO%&'() ,Yg 1099& ()- @ Yg
Q@& hg)*+. 3 ~_@! y!3 10%g& ()-y10%& () - 10%& () -

10T

Viscosity [mPa-‘s]

Sample
Before storage After storage

EXAMPLE 12 | 3.9 4.0

EXAMPLE 13 (3.6 3.6

EXAMPLE 14 | 3.3 3.5

coMp. EX. 3 {2.9 7.2

10

15

In the inks respectively using the aqueous
dispersions of EXAMPLES 12 to 14, almost no viscosity
change was observed between before and after the
storage. However, in the ink using the aqueous
dispersion of COMPARATIVE EXAMPLE 3, an increase in
viscosity was observed after the storage.

With respect to the inks described above, the
ejection performance was evaluated in the same manner
as in EJECTION DURABILITY TEST EXAMPLE 1. The

results are shown in Table 11.
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EXAMPLE 12

EXAMPLE 13

A
EXAMPLE 14 |A
E

COMP. EX. 3

The inks respectively using the aqueous
dispersions of EXAMPLES 12 to 14 exhibited relatively
good ejection stability compared with the ink using

5 the pigment dispersion of COMPARATIVE EXAMPLE 3.
EXAMPLE 15:

Five parts of a styrene/acrylic acid copolymer
(acid value: 250; molecular weight: 5,000) as a
dispersing agent and 4 parts of polyvinyl alcohol

10 (low degree of saponification; degree of
polymerization: 1,000) as a compound having a
crosslinkable functional group were dissolved in 80
parts of dimethyl sulfoxide, and 10 parts of a
quinacridone pigment (C.I. Pigment Red 122) were

15 suspended in the resultant solution in a flask at
25°C under an air atmosphere. A 30 % methanol
solution of potassium hydroxide was then added
dropwise little by little to dissolve the
quinacridone pigment. After the pigment solution was

20 stirred for 3 hours, terephthaldialdehyde as a
crosslinking agent was added to and dissolved in the

pigment solution in a proportion of 1 part per 10



10 10!'s3. 109 ()-!3. 10%& ()-S# 10%g[& ()-!" N' #whS:

$9%[ 9r S10! p! NY% | 109%M&' ()-- 10%& ()- !y}

109& ()-"y: ! 109%& ()-Y! ~n:! 109RR& ()-Y: ! 10%H8 () - YUDYRE’I&EED' I S10! t
10%c& ()-T 10%g& ()- 10RR 10RR

10RR! x| . ' 1 109RR& ()-!1."110%& ()-Y% ! 103" ()--b' " j(mj** +z[9rS10!t!F. 2
109 ()- "10%& ()-g! "10%PP& ()-g'} "10%P& ()-g! "10%& ()-g

109gR&' ()-T ++++++ -rPLOIt!F.z 109 s "10% i & ()- +'s "10%& ()- + 10%& ()-
10 10 10!jF.z 10%&’ ()--./01111wi [MLO!t!F.z 10% 10-- 10--

10--1n510% - & ()-!0s_ " 1094 @@ ()- + Ss "10%-& ()- + ss_" 10%E#ES () -
+1811V22347 xem%i?% x3t 165&; P)lgm}?%'tlo%d( yehes gy ‘%?D‘F zSPHYELP- FaS;

0 ! - 0, ! - ol ~ /R -0 0 ! -
1091 ()3 S1008 () 4876000882700l ch A ()2 20°0806) 5205 L%

10BN ()1 3/ L098 () 2728806998 L.<(\: 0L LRIV ()- o} RO )5 - y#10%8
30 V<r P1O3100@&: £ - BY31AVRRG 15 1098& Gk th ¥y blade (800 rpm),
5 purged with nitrogen and cooled and temperature-

maintained by means of 2 system dispensers
(manufactured by Musashi Engineering K.K.; needle
internal diameter: 0.57 mm; delivery pressure: 4.0
kgf/cm®) to obtain an aqueous dispersion of

10 quinacridone-pigment-containing particles having an
average particle diameter of 38.9 nm. This aqueous
dispersion was transferred to a reaction vessel
equipped with a mantle heater, cooling tower, stirrer
and thermometer, and this system was purged with

15 nitrogen with stirring at 300 rpm and heated to an
internal temperature of 80°C. While retaining the
internal temperature of 80°C, 10 % hydrochloric acid
was added dropwise to adjust the pH of the reaction
mixture to 4.0. After continuing the reaction for

20 additional 5 hours, the reaction mixture was cooled
back to room temperature. Thereafter, aggregates
formed were filtered under reduced pressure through a
membrane filter (holding particle diameter: 0.45 pm)
and washed 3 times with 500 ml of ion-exchanged water

25 to obtain a paste of an aqueous dispersion of the
quinacridone-pigment-containing particles desalted

and desolvated.
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particles, potassium hydroxide was added to adjust
the pH of the mixture to 9.5, thereby obtaining an
aqueous dispersion of the quinacridone-pigment-

10 containing particles having a pigment content of 10 %.
The average particle diameter of the pigment-
containing particles in this aqueous dispersion was
48.8 nm, and the aqueous dispersion had high
transparency.

15 EXAMPLE 16:

Nine parts of a styrene/acrylic
acid/hydroxyethyl methacrylate (6/3/1; molar ratio)
terpolymer (molecular weight: 5,000) as a dispersing
agent having a crosslinkable functional group were

20 dissolved in 80 parts of dimethyl sulfoxide, and 10
parts of a quinacridone pigment (C.I. Pigment Red

122) were suspended in the resultant solution in a

oe

flask at 25°C under an air atmosphere. A 30
methanol solution of potassium hydroxide was then

25 added dropwise little by little to dissolve the
quinacridone pigment. After the pigment solution was

stirred for 3 hours, terephthaldialdehyde as a
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(manufactured by Musashi Engineering K.K.; needle

10 internal diameter: 0.57 mm; delivery pressure: 4.0
kgf/cm?) to obtain an aqueous dispersion of
quinacridone-pigment-containing particles having an
average particle diameter of 29.7 nm. This aqueous
dispersion was transferred to a reaction vessel

15 equipped with a mantle heater, cooling tower, stirrer
and thermometer, and this system was purged with
nitrogen with stirring at 300 rpm and heated to an
internal temperature of 80°C. While retaining the

internal temperature of 80°C, 10 % hydrochloric acid

20 was added dropwise to adjust the pH of the reaction
mixture to 4.0. After continuing the reaction for
additional 5 hours, the reaction mixture was cooled
back to room temperature. Thereafter, aggregates
formed were filtered under reduced pressure through a

25 membrane filter (holding particle diameter: 0.45 um)
and washed 3 times with 500 ml of ion-exchanged water

to obtain a paste of an aqueous dispersion of the
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1096 () - (. / K3 r TedpPeprpEpssure through filter paper (holding
particle diameter: 1.0 um) to remove coarse particles,
potassium hydroxide was added to adjust the pH of the
10 mixture to 9.5, thereby obtaining an aqueous
dispersion of the quinacridone-pigment-containing
particles having a pigment content of 10 %. The
average particle diameter of the pigment-containing
particles in this aqueous dispersion was 36.5 nm, and
15 the aqueous dispersion had high transparency.
EXAMPLE 17:
As a dispersing agent having a crosslinkable
functional group, 9.5 parts of a styrene/methacrylic
acld copolymer (acid value: 290; molecular weight:
20 15,000) were dissolved in 80 parts of dimethyl
sulfoxide, and 10 parts of an isoindolinone pigment

(C.I. Pigment Yellow 109) were suspended in the
resultant solution in a flask at 25°C under an air
atmosphere. A 30 % methanol solution of potassium

25 hydroxide was then added dropwise little by little to
dissolve the isoindolinone pigment. After the

pigment solution was stirred for 3 hours, p-
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After 1.0 g of potassium hydroxide was added to
this paste, ion-exchanged water was added so as to
give a total mass of 100 g, followed by stirring for
1 hour. After the resultant mixture was filtered
under reduced pressure through filter paper (holding
particle diameter: 1.0 um) to remove coarse particles,
potassium hydroxide was added to adjust the pH of the
mixture to 9.5, thereby obtaining an aqueous

dispersion of the isoindolinone-pigment-containing

oL

particles having a pigment content of 10 The
average particle diameter of the pigment-containing
particles in this aqueous dispersion was 39.5 nm, and
the aqueous dispersion had high transparency.
EXAMPLE 18:

Five parts of a styrene/acrylic acid copolymer
(acid wvalue: 250; molecular weight: 5,000) as a
dispersing agent and 4 parts of polyvinyl alcohol
(low degree of saponification; degree of
polymerization: 1,000) as a compound having a
crosslinkable functional group were dissolved in 80
parts of dimethyl sulfoxide, and 10 parts of a
phthalocyanine pigment (C.I. Pigment Blue 16) were

suspended in the resultant solution in a flask at

Q

25°C under an air atmosphere. A 30 % methanol

solution of potassium hydroxide was then added
dropwise little by little to dissolve the

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

5 nitrogen and cooled and temperature-maintained by
means of 2 system dispensers (manufactured by Musashi
Engineering K.K.; needle internal diameter: 0.57 mm;
delivery pressure: 4.0 kgf/cm?) to obtain an aqueous
dispersion of phthalocyanine-pigment-containing

10 particles having an average particle diameter of 41.5
nm. This aqueous dispersion was transferred to a
reaction vessel equipped with a mantle heater,
cooling tower, stirrer and thermometer, and this
system was purged with nitrogen with stirring at 300

15 rpm and heated to an internal temperature of 60°C.
While retaining the internal temperature of 60°C,
ethylene diglycidyl glycidyl ether as a crosslinking
agent was added dropwise in a proportion of 1 part
per 10 part of the pigment, stirring was continued

20 for additional 5 hours, and the reaction mixture was
then cooled back to room temperature. Thereafter,
10 % hydrochloric acid was added dropwise to adjust
the pH of the reaction mixture to 4.0, and the
resultant aggregates were filtered under reduced

25 pressure through a membrane filter (holding particle
diameter: 0.45 um) and washed 3 times with 500 ml of

ion-exchanged water to obtain a paste of an aqueous
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solution was stirred for 3 hours, it was quickly



VUUT( L10% & ()- L10% & ()-10 10 10 L&L9S10% & ()- L710% & ()- L510% & () -
N [:vWUAT( L L10% & ()-L L'10% & ()- L,Z10% & ()- LLnlO0% & ()- LI 10% & () -
L10% & ()-& / abfHvUAT( L L', t- 10% & ()-Lt- 10% & ()-t- 10% & ()- L10%
& ()- L10% & ()-bij}~il-4t- 10% & ()-t- & ()-t- 10% & ()-', t- 10%

& ()-t- 10% & ()-t- 10% & ()-1 PO4t - 10%9é%?) t- 10%& ()-', t- 10% & ()-t-
10% & ()-t- 10% & ()-', nmd4t- 10% & ()-', t- 10% & ()-t- 10% & ()-t- 10%
& ()-(', t- 10% & ()-iM4", t- 0%&'() t- 10% & ()-t- 10% & ()-', -t- 10%
& ()-t- 10% & ()-el-4t- 10% & ()-t- 10@6&f() t- 10@6&f()-', -t- 10% & ()-t-
10% & ()-t- 10%)&f&? A=t- 10% s109% (g %OWG&T --10! 0! 10!
ss*10% & () - t POYEH -Hgto ion-exghgnge ter (400 pdrts of ion-

kK3=t nk, 10% & () -k, 10 k. 100 109 K 10%.8 ()l
Ca@=tn 510% 8 ﬁangeéimz%f%é?r%oé/éealé@@figh%ow@wt (gc) - ¥
SOS10%& () - 3

y" 10%¢8' () - $y|§$él%£§,%((8y$y 0&}2}% (])lpgy,,tf/é%?#&a?%t_:gtégg blade (800 rpm),

purged with nitrogen and cooled and temperature-

5 maintained by means of 2 system dispensers
(manufactured by Musashi Engineering K.K.; needle
internal diameter: 0.57 mm; delivery pressure: 4.0
kgf/cm?) to obtain an aqueous dispersion of
quinacridone-pigment-containing particles having an

10 average particle diameter of 30.2 nm. This aqueous
dispersion was transferred to a reaction vessel
equipped with a mantle heater, cooling tower, stirrer
and thermometer, and this system was purged with
nitrogen with stirring at 300 rpm and heated to an

15 internal temperature of 60°C. While retaining the
internal temperature of 60°C, the stirring was
continued for additional 5 hours, and the reaction
mixture was then cooled back to room temperature.
Thereafter, 10 % hydrochloric acid was added dropwise

20 to adjust the pH of the reaction mixture to 4.0. The
resultant aggregates were filtered under reduced
pressure through a membrane filter (holding particle
diameter: 0.45 pm) and washed 3 times with 500 ml of
ion-exchanged water to obtain a paste of an aqueous

25 dispersion of the quinacridone-pigment-containing
particles desalted and desolvated.

After 1.0 g of potassium hydroxide was added to
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15 contained in the agqueous dispersions obtained in
EXAMPLES 15 to 19 are shown collectively in Table 12.
The aqueous dispersions obtained in EXAMPLES 15 to 19
were small in average particle diameter, monodisperse
and narrow in particle size distribution.
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RECORDING TEST EXAMPLE 4:

The aqueous dispersions obtained in EXAMPLES 15

to 19 were evaluated as to colorants for ink in the

same manner as in RECORDING TEST EXAMPLE 1 except

that the aqueous dispersions obtained in EXAMPLES 15

to 19 were

used. The results

are shown in Table 13.



6 10% & ()-0 6 10% & ()-0'5 PPPPPPPPNO'5 6 10% & ()-0'5 6 10% & ()-0 6
109% & ()-00 6 10% & ()-0'5 6 10% & ()-OPPPPPPPPiM5'5 6 10% & ()-0 6
10% & ()-0 6 10% & ()-0'5 - 6 10% & ()-0 6 10% & ()- OPPPPPPPPel -5 6
10% & ()-0 6 10% & ()-0 6 10% &'()-_0'@ - 6 10% & ()-0 6 10% & ()-0 6
10% & ()- OPPPPPPPPAH, 5 6 10% & ()-0 6-10% & ()-0'5 6 10% & ()-0 6 10%
& ()-0 6 10% & ()-0'5 PPPPPPPPfH, 5

Table 13
Transparency (OHP sheet) | Color density (plain
Sample
paper)

EXAMPLE 15 A A

EXAMPLE 16 |A A

EXAMPLE 17 |A A

EXAMPLE 18 |A A

EXAMPLE 19 |A A

According to the inks respectively using the
agueous dispersions of EXAMPLES 15 to 19, the
projection of the image printed on the OHP sheet was

5 bright and vivid. With respect to the color density
of the print on the plain paper, the inks exhibited a
high OD wvalue.

SHELF STABILITY AND EJECTION DURABILITY TEST 2:
The shelf stability and ejection durability of
10 the inks respectively using the aqueous dispersions
obtained in EXAMPLES 15 to 19 were evaluated in the
same manner as in SHELF STABILITY AND EJECTION
DURABILITY TEST 1 except that the aqueous dispersions
obtained in EXAMPLES 15 to 19 were used. The results

15 thereof are shown in Tables 14 and 15,



6 10% & ()-0'5 6 10% & ()-0 6 10% & ()-0 6 10% & ()-0'5 6 10%
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110% & ()-4 t ! 10%

1098 & () - 10e! 10e! 10e!
R R(RARVRWR R RhH*' !I't

t

)-( ):10%! & () -
-4t 110%8& ()-4t 1109 & ()-4

P10 & ()-4 t 1108 & ()-4  RKRMRORpR{ R} RRj J*t

Table 14

Viscosity [mPa-*s]
Sample

Before storage After storage
EXAMPLE 15 | 4.1 4.2
EXAMPLE 16 | 4.3 4.3
EXAMPLE 17 | 3.9 4.0
EXAMPLE 18 | 3.7 3.9
EXAMPLE 19 }3.5 3.9

In the inks respectively using the aqueous

10

dispersions of EXAMPLES 15 to 19, almost no viscosity

change was observed between before and after the

storage test.

Table 15

Sample

Ejection durability

EXAMPLE 15

EXAMPLE 16

EXAMPLE 17

EXAMPLE 18

= = B

EXAMPLE 19 |[A

The inks

respectively using the aqueous

dispersions of EXAMPLES 15 to 19 exhibited good

ejection stability.

EXAMPLE 20:

An aqueous dispersion of quinacridone-pigment-

containing particles having an average particle

diameter of

142.6 nm was obtained in the same manner



110%8 & ()-4t 110%& ()-4t '10%& ()-4 '!t 110%& ()-4t '10%& ()-4 t
110% & ()-4 RRRRRRRR0L,t 110% & ()-4t '10%& ()-4 't 110% & ()-4 t
110% & ()-4 t '10% & ()-4 ' RRRRRRRReG, t !10% & ()-4

- 121 -

as in EXAMPLE 1 except that the delivery pressure of
the system dispenser was changed to 0.5 kgf/cmz.
A 5 % agqueous solution of sulfuric acid was
then added dropwise to this aqueous dispersion to
5 adjust the pH of the dispersion to 4.0, thereby
aggregating the quinacridone-pigment-containing
particles in the aqueous dispersion. Thereafter, the
resultant aggregates were filtered under reduced
pressure through a membrane filter (holding particle
10 diameter: 0.45 pum) and washed 3 times with 500 ml of
ion-exchanged water to obtain a paste of an agueous
dispersion of the quinacridone-pigment-containing
particles desalted and desolvated.
After 2.0 g of potassium hydroxide was then
15 added to this paste, ion-exchanged water was added so
as to give a total mass of 100 g, followed by
stirring for 1 hour. Potassium hydroxide was then
added to adjust the pH of the mixture to 9.5, thereby
obtaining an aqueous dispersion of the quinacridone-
20 pigment-containing particles having a pigment content
of 10 %. The average particle diameter of the
pigment-containing particles contained in this
aqueous dispersion was 148.1 nm, and the aqueous
dispersion had high transparency.
25 SCATTERING INTENSITY TEST EXAMPLE 1:
The aqueous dispersions of the pigment-

containing particles obtained in EXAMPLES 1, 7, 12,
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15 and 20, and a pigment dispersion of C.I. Pigment
Red 122 having an average particle diameter of 50.5
nm and prepared by conducting the ordinary grinding
process for a long period of time as COMPARATIVE

5 EXAMPLE 4 were subjected to a measurement of
scattering intensity. At this time, each pigment
dispersion was diluted to such a concentration that
an absorbance peak value of the dispersion in a
visible region amounts to 1 and then filtered through

10 a membrane filter having a holding particle diameter
of 1.0 um to conduct the measurement. The scattering
intensity was indicated as average cps for 3 minutes
as measured by means of an FPAR-1000 (manufactured by
Otsuka Denshi K.K.) without using any ND filter.

15 Incidentally, the scattering intensity of an aqueous
dispersion (concentration: 0.0163 %) of fine
polystyrene particles having a particle diameter of
88 nm was measured in the same measuring method as
described above. As a result, it was 69,664 cps. The

20 results thus obtained are shown in Table 16.
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The aqueous dispersions of EXAMPLES 1, 7, 12,
15 and 20 had higher transparency than the pigment
dispersion of COMPARATIVE EXAMPLE 4.

5 HUE DIFFERENCE MEASUREMENT EXAMPLE 1:

Inks for ink-jet recording were obtained in the
same manner as in RECORDING TEST EXAMPLE 1 except
that the aqueous dispersions of the pigment-
containing particles prepared in EXAMPLES 1, 7, 12,

10 15 and 20 were used, and the pigment content was
changed to 1 %. Besides, an ink for ink-jet
recording was obtained in the same manner as in
RECORDING TEST EXAMPLE 1 except that a pigment
dispersion of C.I. Pigment Red 122 having an average

15 particle diameter of 50.5 nm and prepared by the
ordinary grinding process was used, and the pigment

content was changed to 1 %. Each of these inks was

used to print a solid patch image on plain paper (PB
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containing particles obtained in EXAMPLE 1 and the
pigment dispersion of C.I. Pigment Red 122 having an
20 average particle diameter of 50.5 nm prepared by the
ordinary grinding process as COMPARATIVE EXAMPLE 4
were observed through a transmission type electron
microscope. FEach of the dispersions was captured on
a microgrid and quickly directly observed at 10,000
25 to 100,000 magnifications. As a result, particles
comparable with the average particle diameter by the

dynamic light scattering measurement were observed in
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5 EXAMPLE 1 are each dotted with a number of colorant

particles (coloring parts) 1 in the interior thereof

as illustrated in Fig. 1, and always have a non-

coloring part 2 in a region not exceeding 40 nm in

radius with a given point within the particle as a
10 center.

According to the present invention, there are
provided fine pigment dispersions which require no
treatment by a dispersing machine for a long period
of time and have evenness in size without depending

15 on the size of primary particles of a pigment as a
raw material, and a preparation process thereof.
There are also provided aqueous coloring liquids
excellent in water fastness and light fastness and
also excellent in coloring ability and light

20 transmission property, particularly, inks for ink-jet

recording.
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CLAIMS:

1. An aqueous dispersion comprising a particle
containing a water-insoluble colorant, the particle
being dispersed in a medium containing water, wherein
the dispersion has the light-scattering intensity of
not more than 30,000 cps when the dispersion
comprises an enough amount of the particle so as to
show the absorbance peak value regarding the visible

light of 1.

2. The dispersion according to claim 1, wherein
the average particle diameter of the particles is at

most 150 nm.

3. The dispersion according to claim 1 or 2,

which is used in ink-jet recording.

4. A Particle containing a water-insoluble
colorant, showing the same hue as that of the water-
insoluble colorant in crystalline state, and having a
colored part with the water-insoluble colorant and a
non-colored part, wherein the non-colored part exists
within a circular area having a radius of 40 nm whose

center is a given point in the particle.

5. An ink comprising the particles according to

claim 4 in an aqueous medium in dispersed state.
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6. The ink according to claim 5, being used in

ink-jet recording.

7. A process for preparing an agueous
dispersion, which comprises the steps of:

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

(2) mixing the solution with water and
obtaining a dispersion comprising a particle
containing the water~insoluble colorant and the

dispersing agent.

8. The process according to claim 7, wherein
the solution provided in the step (1) further
comprises a polymerizable compound, and the step (2)
further comprises the steps of incorporating the
polymerizable compound in the particle, and
polymerizing the porymerizable compound in the

particle.

9. The process according to claim 7, wherein
the dispersing agent is a polymerizable compound, and
the process further comprises a step of polymerizing
the dispersing agent in the particle resulting from

the step (2).
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10. The process according to claim 8 or 9,
wherein the solution further comprises a

polymerization initiator.

11. The process according to claim 7, which
further comprises a step of coating at least a part
of the surface of the particles in the dispersion
with a polymer of an ethylenically unsaturated

compound after the step (2).

12, The process according to claim 11, wherein

the polymer is formed by seed polymerization.

13. The process according to claim 12, wherein
the solution contains a polymerization initiator for

the seed polymerization.

14. The process according to any one of claims
7 to 13, wherein the solution further comprises a
compound having a crosslinkable functional group, and
the step (2) further comprises the steps of
incorporating the compound having a crosslinkable
functional group into the particle, and crosslinking
the compound having the crosslinkable functional

group incorporated in the particle.

15. The process according to claim 7, wherein
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the dispersing agent is a compound having a
crosslinkable functional group, and the step (2)
further comprises a step of crosslinking the

dispersing agent in the particle.

16. The process according to any one of claims
7 to 15, wherein the solubility of the non-protic

organic solvent in water is at least 5 % by mass.

17. The process according to any one of claims
7 to 16, wherein the alkali is at least one selected
from the group consisting of hydroxides of alkali
metals, alkoxides of alkali metals, hydroxides of
alkaline earth metals, alkoxides of alkaline earth

metals and organic strong bases.

18. The process according to any one of claims
7 to 17, wherein the dispersing agent is a polymeric
compound or surfactant whose hydrophilic moiety is
formed with at least one selected from the group
consisting of carboxyl, sulfonic, phosphoric,

hydroxyl and alkylene oxide groups.

19. A process for preparing a particle
containing a water-insoluble colorant, which
comprises the steps of:

(A) preparing the aqueous dispersion in
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accordance with the process according to any one of
claims 7 to 18;

(B) forming an aggregate comprising the
particle from the dispersion and separating the
aggregates from the dispersion; and

(C) imparting redispersibility to water to the

particle in the aggregates.

20. The process according to claim 19, wherein
the step (B) comprises the sub-step of adding an acid
to the dispersion to form the aggregate, and the step
(c) comprises the sub-step of treating the aggregate
with an alkali to impart the redispersibility to the

particle in the aggregate.

21. The process according to claim 20, wherein
the acid is at least one selected from acids capable

of forming a water-soluble salt with the alkali.



