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DESCRI PTI ON RECORDI NG | NK, | NK CARTRI DGE, | NKJET
RECORDI NG METHCOD, AND | NKJET RECORDI NGAPPARATUS

wdewhinissed Field The present invention rel at esPC€DIP2007/055303

recording ink suitable for inkjet recording, which

excels in discharge stahili | no head cl oggi ng at
the tinme of printing an%ﬁﬁééﬁ?%hs&n stability
resulting in an i mage producti-on of good i nage
rEE@ﬁRB?NGaM, [ EARTBID 64, NI BTRECORDENG METHOD,
light stability, etc., and is able to obtain a high

qual ity i mageAND INBO® RECORIDIMNG APRARATE I ar

paper as well as on an exclusive recordi ng paper ink
cartridge, inkjet recording nmethod and inkj et
recordi ng apparatus that utilize the recording ink

respectively. Background Art Recently, inkjet printers
%ﬁﬂﬁﬁﬁﬁ%ﬁ dly diffused for its advantageous
properties such as | ow noise and | ow runni ng cost, and

col or Phenpressnhimaintion pelabdsatal recordinigenkegitable gapaikjet
has been actively provided to the market. However,

satdr@ing NFhth exdda®s B &ﬁ%h‘éﬂ'é’els sty GAISHG Beﬁgrcg%ggﬁg at

reproduci bility, endurance, |ight stability,

ri and col or bleed of inages, duplex
BhBR kb b bl e Bt s hBT I RRE RS pcitfads
difficult for those inkjet printers, the inks which
oapducihon af geod Hapsp refeatiancanahilitiey sueh asevatgrproofness
sel ectively used instead. The inks for use in such
iamidj leghtr stabildiyn gtd. name ieable towtshid adiigh yuelitydaieigeanith
contain colorant (e.g. dye, pignent) and noi stening '
good color tone on the regular paper as well as on an exclusive recording
paper; ink cartridge, inkjet recording method and inkjet recording

apparatus that utilize the recording ink respectively.

Background Art

Recently, ink_jet printers ﬁas been rapidly diffused for its
advantageous properties such as low noise and low running cost, and
color printers which is printable on the regular paper has been actively
provided tothe market. However, satisfying all the properties required
such as color reproducibility, endurance, light stability, drying property,
feathering and color bleed of images, duplex printing, discharge stability,
and the like is very difficult for those inkjet printers, the inks which
correspond to each preferred property are being selectively used instead.

The inks for use in such inkjet recording in general consist
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agent such as glycerin, and the |ike for anticl ogging.
Dyes, for its excellent col or-producing property and

W@ L@bilbisve/, are used as col orant. However, |i gh€T/JP2007/055303

stability and waterproofness, etc. of the inages

rodyced by dye's inks are not satjsfactory. . .
\%%@}s Pg Svetes andepoain ¢lpraRtde s daRonisye i gmskimegstening
the inkjet recordi ng paper containing ink absorber
laggnt subbwe\gycerin, asd thesbike fomanticlogbntg.t Byegdut ats
paper. Recently, in order to inprove these problens a

66l shineloPprodicing E)‘ibp@'tﬁ IR HAUSN 2 AS uQE @ ?E igSlorant.

pi gnment, carbon bl ac and the like I'hstead o yes 1s

. i: ' rf.act ants qr, di.spersant
LESHERE, HOnDaEABL, Bl N AR 21 ot e B BiERg BPofuced
Lnvestigated for use as a colorant. For exanple, the
h??/ eSS atemtoRatidaciors haVgte rprasiness ynay beamproved
organi c pignment is reduced to particles of 50nm or
semehiow by aperadingsibegnigjetaietbrdidizgppes@dhtaining ink
disclosed in Patent Literatures 1 and 2. And an ink

BBEoIbRN/181e ) hoblelved, iH$d NHsREGIEd:S BF IRE '&'E%@f.tag:}ga{b rand

anioni c dispersant is disclosed 1h Patent Lite ure

3. Ho sin ny dispersant does.not help .. .

at oni \Qlig\régérslﬂél ]lne(?“fleﬁiﬂ'lﬁp?%? (?Jsgrgzioz;ﬂeénaia %eﬁgl’(%}}lgéﬁikc of
pi.grent and nmaki ng di ameter of the prinmary particle of
Brcly RGHEMETH SeBrAs mamiepignaeat, warboublatkg nadi the like
color tone is alnost inpossible. Al so, there are
pssbad of dyas iheéd wdedrtogpdroitesphGag stirfabitaney sedispessants
used, scratch resistance and wat er proof ness are [ ow,

and difsdrsBASh Pmidddin RIHCH Rbedl §§S§i§g§élvb§ti§§€eqi’ for use as

scratch resistance and wat er proof ness
5%31{;1'21'11%' efths example, the process for improving discharge stability in

which an organic pigment is reduced to particles of 50nm or less in
diameter using specific dispersant, is disclosed in Patent Literatures 1
and 2. And an ink for inkjet printing using specific organic pigment and
anionic dispersant is disclosed inv‘Patent Literature 3.

However, using any dispersant does not help atomizing smaller
than primary particle of the organic pigment and making diameter of the
primary pafticle of the organic pigment 50nm or less without degrading
color tone is almost impossible. Also, there are problems in that when a
low-molecular dispersant is used, scratch resistance and waterproofness
are low, and that when a high-molecular dispersant is used, scratch

resistance and waterproofness are insufficient.

Because inkjet recording requires a stable discharge of ink

2
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Because inkjet recording requires a stable discharge
of inkdroplets froma m croscopic nozzle of the inkjet

WO e@onoelisng head, ink solidification caused by PETiIrRgo7is55303

orifice of the inkjet recording head should be

ayoi ded., However, when an jnk in which the

a%wgﬁie From8 A BIBTASSARIE Bzglect thednijedrecarding haade ink
for the inkjet recording, clogging or no discharge of

sedldif¢atiory cavsad by Bsping of dryfiechefnther inkjétrepcosding head

suspended for a long period, the clogging of nozzle,

afhoul@be dviockddd, tHoReStt, wikitlah haklifiwkRRadhe SovaRy be

deposited in the mai nt enance mechani sm such as insi de
t t ube hi n ons
SRepghed BredR? ek AobbOaTls W BiruRS (pbfFY eibiine,
i nting was_tenporarjly suspended, or_the nozzle o
c,"i‘??i%gsgﬁ dondisehargecoidticdaknagy ocews. n FEenpeiptn wdhegr printing
i mages having spaces was suspended for a while, there
havusheetedafdrat lofg pendd, die dogdingofmoizale] vtr. fazé likedss to
(intermttent discharge failures) caused by distorted

ook ef bindntHd fHaekd 0 Bk by Kl &@;B(?stl%d iehPtRShtenance

dlsperS|on nethod i nclude, for ‘exanple, the surface

r ich the s

6}? %C?r{e par sdu[‘& tié% nﬁg%ﬁé §fPaics pc’é’l‘3 qi}&%f’ﬁ’o]ﬁ’lnta%rlng
gnent dj rsant by nodi fying it with carboxyl

SPB%OH%S malgmﬂﬂalcesmwmsglr odpurthermpee,oxhen printing

group, and the like and giving hydrophilic property.

Tres empaceilyefuspehded car then ddzie korraspiadik grie the dipage of

i nk by which the pignent particles can be stabl y

ddcineReY br Ping é‘bagi B by A st el Q whil
Eﬂ dr op% o %‘55&% %%; Qi% &

|I|c groups on the su ce or car een
¥e B hest SRk %@‘%ﬁméﬁﬁw "W rteRneplaier Lafesmittent

d1scharge fallures) caused by distorted injection direction of ink droplets.

The other dispersion method include, for example, the surface
reforming recording ink by which the surface of the pigment particles
may be stably dispersed Withou’e pigment dispersant by modifying it with
carboxyl group, carbonyl group, sulfone group and hydroxyl group, and
the like and giving hydrophilic property. The surface reforming carbon
black, a black recordiné ink by which the pigment particles can be stably
dispersed without pigment dispersant by introducing hydrophilic groups
on the surface of carbon, has been developed. The surface reforming
color pigment, a color pigment ink by which the pigment particles can be
stably dispersed without pigment dispersant has also been developed.

However, scratch resistance and waterproofness of these surface
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stably di spersed w thout pignent dispersant has al so
been devel oped. However, scratch resistance and

wardoenpsoof ness of these surfacereformng recorPdi/ampo07/055303

i nks on the regul ar paper or exclusive gloss paper are

not. sufficien ng sol ye these problens, an inkjet
TRICTHPE; rfP?ng{lPEé £8 é%@urﬁguhrem@ﬁr wtexdlesive glrsupaper
or emul sion type by which the pignment particles are
egatmed swifidienksin is proposed. In this proposal, since
the pigment particles are coated solidly by resin,

di sper Joaplvedhda@ proBRIes fA ifkjbPNY: Qg %@HQ ﬁié\k&rsmg

d| scharge stabili ty may be i nproved sone

duce.the dis ers rtlcle
eﬂrlréltl%f {no&i%cﬁ?m of ¥S?Su1%]\98nty88 b“x%} BlgneRe
of tg][% prlrmr%/ article dianeter of 50nmto | COnm An
PAkielesagg cpa %f Bidseasin is prarasedy i Lo thivproposabming the
wherein the particle dianeter of contained col or
prgmehbparticlesade coated solidly byrmesirgriispdreios hzs By stable for |
attaching dyes to the surface of a net aI oxi de and

adshk @@rioaeaﬁdlfﬁ@afscmige SRR} ﬁng 08 pr % éféJHlQ&hat

organi ¢ conpound. By thfs propos ness 1's

K d
LERESAE e PBREOSE S OPRR0S ol i it

t herefore not app roprlate for actual use. If a
4PAper anless egenseatingrwithsppiement of thehoimary greeticle or
if the surface of the pignent is nade hydrophilic, a

dietrhetdriaf 50mine ho 40paly.nmer is added to the-ink for
maki ng up insufficient waterproofness and scratch

resi st ARG IRYinRSis liﬁ%ﬂosé?f)i‘ﬂsyﬁfent' LitbtLTPOASIHY § Wilkrein

obtai n suffl ci ent

the particle diameter of contained color materials is made into a uniform
nanometer size by attaching dyes to the surface of a metal oxide and |
coating the surface with an ionic group-containing organic compound.
By this proposal, waterproofness is improved somewhat compared to the
ink utilizing dyes; hqwever, light..stability is inferior to the dye ink
therefore not appropriate for actual use.

Ifa dlspersant is used for dispersion of above pigment, or if the
surface of the pigment is made hydrophilic, a method in which a polymer
1s added to the ink for making up insufficient waterproofness and scratch
resistance may be used, however, it is impossible to obtain sufficient
waterproofness with soluble polymer. For this reason, a method of
using a water dispersible polymer particle is proposed. However, if the

water dispersible polymer particle remains in a form of a particle on the

4
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wat er proof ness with sol uble polyner. For this reason,
a nethod of using a water dispersible polynmer particle

w0 goopnegsecsed. However, if the water dispersiblBCpar2p0m055303

particle remains in a formof a particle on theink

r.gﬁord t@r printi nrgt the particle may easily be
ARk Jeeord aktar prinkine the martisle megreasiythe ra-disbessed inwater

not sufficient. Recently, a conposite pigment by which
amdothparafare pyapeeptoofse ssoiatmod safficiedtt he i nor gani ¢
pi gment particle is proposed. If the inorganic pignment

parti clRecehtlgr @aaﬂp%gﬁbt;ﬁ%é%%&%ﬂidﬂ ;Lf BfeASic %ig&n%ﬁtt is

material, it Is poSsible To obtain a coloring

I m even .when _ bei ng, coated wth
bt I BN B S PR R et o ftdea
of - 1Oxmto 20nm has been proposed and practically
ApPNgagdc pigaeRk partiele of apannd Hnm te pAnm isuElized ag.a core
And appl ying these conposite pignment particles to
mad tetrsalort ik plopsiblé tikeblaiin aatcdoripengseat af 1eisSitla@SE00nm
in Patent Literatures 8 and 9. However, in these

BV ORI S beirg dontéd Hitis Yht ; e ] '
YOl MR P belrle dohdl Willf HlorkApRrpifortlC THERAASAPe
Lty under pre vatiopg.for.a lLong period.
PIARRA} 1ol ARer Bl SRI0NG: b6 Bonft s bAS pRoRo wed
wat er pr.oof ness_and_scratch resistance of ink records
practicedly apeliedas dischorsidda Batentilitenapurés 6end 7. And
cont ai ni ng polynmers include an ink in which pignent

applyingythese esmbesion piagaedt paeticled th Hanisesr iakjet inks are
outlined in Patent Literature 10, an ink in which a

0500 RSB LS 8 o A0 5
hﬂé%ﬁ%{égo%rogaé,litaig ddifﬂ]cuilp lt<o glslé‘ﬂ;.]l% t%epgilsi;glt?sriog rsr}:'la]lbsl.lh%{r] of
pigment, especially the dispersion stability under preservation for a long
period. Further, since resins for fixing are not contained,
waterproofness and scratch resistance of ink records are insufficient.
Examples of ink composiﬁon containing polymers include an ink
in which pigment and polymer emulsion are dispersed in water as
outlined in Patent Literature 10, an ink in which a pigment is dispersed
in polymer emulsion / dispersion of water-insoluble resin as outlined in
Patent Literature 11 and an ink using a polymer emulsion having
specified film-forming temperature as outlined in Patent Literature 12.
To improve fixing ability of composite pigment particles, addition
of high-molecular dispersant is proposed 1n many literatures (e.g. Patent

Literatures 13, 14, 15, 16, 17, 18, 19 and 20). In these proposals,
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specified filmformng tenperature as outlined in
Patent Literature 12. To inprove fixing ability of

W@ upoeiste pi gnent particles, addition of PCT/JP2007/055303

hi gh- nol ecul ar di spersant i s proposed in many

literatures (e.g. Patent Literatures 13, 14, 15, 16, _.
Pﬂpr%?hqsga%ﬁqgo%yq gk & disperspnipd Sxing Sprter hesisiehigh-
done to give a dispersant a fixing function by using
thglesulaacdispersaing phoweavir, bhcaweethe hizbanwdeduier dispersant
hi gh- nol ecul ar di spersant proposed above is highly

WAbBHsEDAb® Cis Kighly Fagd-syRbed, RuFAtiRaS %vaﬁc@?é‘x%ﬁ?@ss cannot
y be 1n

obt ai ned al t hough scratch resistance ma

f ' Furthermre, an ink containi
Bt BT aleRH G SRR Sao B i i Bt cfipitdgel.
records,utjlizing these conposite pignent particles is
pr opos et ReReEh AN jnksontaining em psipy sesinfer ampeoving
this enmulsion resin is water dispersible, it becones
veartdrpreisess athak renbrdseetilidinggtesaebnidatieqfightent particles
cannot prevent the outflow of pignment particles. Thus,

i phbifosaaanaPatedt THAIrhORre 21. NARWRSER KiRS gﬁ??fsr@[ﬁu?s&on

recordi ng i nk which excels in discharge st Ity an

r ' .St ability, which ha 0ood ,i e.retention
BE SR PG it ARinle, ¥ holPigs 6 Rstened when ink records get
wat er progf ness and light stability, etc., which nakes
meetptherefire qagnehpapyens thegmtfloar pf pigmentepattidlesxcel s
in color reproducibility of color inmage, and which is
sui t ablMhusprin ritheetpresaar ditv@gtioa)ditr Haat ddehedbBirddeshat a
are provided as soon as possible, Patent Literature 1

J5oaaang SOk on 00 9 b ) A proservaion
stability, which has good image retention capabilities such as scratch
resistance, waterproofness and light stability, etc., which makes i.t
possible to obtain a high quality image that excels in color reproducibility
of color image, and which is suitable for inkjet recording; and related
techniques are provided as soon aé possible,

Patent Literaturel Japanese Patent Application Laid-Open (JP-
A) No. 09-263720

Pateﬁt Literature.2 JP-A No. 09-263722

Patent Literature 3 JP-A No. 2002-088286

Patent Literature 4 JP-A No. 11-166127

Patent Literature 5 JP-A No. 2001-192582

Patent Literature 6 JP-A No. 2002-146231

Patent Literature 7 JP-A No. 2002-161221
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Patent Literature 3 JP-A No. 2002-088286 Patent
Literature 4 JPA No. 11-166127 Patent Literature 5

wd BBo10§806 2001- 192582 Patent Literature 6 JP- AQ®mIP2007/055303

2002- 14623 1 Patent Literature 7 JP-A No.
2002-161221Patent Literature 8 JP-A No. 2003-049096
Pat ent Hatert tterature. APNA No@03)848096 pat ent

Literature 10 Japanese Patent -Application Publication
(JP- B) PdsentRitepatipe PatJénA No.t2008-0585911 JP- A No.
55-157668 Patent Literature 12 JP-A No. 01-217088

Pat ent Hatbgf alitd@tde 10 AT 8082 B4R0AS pRREABh Publication
Literature 14 JP-A No. 2003-055591 Patent Literature

- »105229 Patent Literature 16 JP-A No.
SR e B2 L7 Cor rure 17 Jpe A Moo 2003, 162698
Patent _Literature 18 JP-A No. 2003-327866 Patent ,
Li t er af@bent bitepatuneoll 2dB3A Do Hogl PiiGht Literat ure
20 JP-A No. 2003-327880 Patent Literature 21 JP-ANo.
2003- 0Xadert Ditechtomerk ofPtANM(1eR12088bj ect of the
present invention is to provide recording ink which

excel IsHag?m$g§%§§§%§bbPiAN&%o@f@ﬁfQ@t UL
Patent Literature 14 JP-A No. 2003-055591
Patent Literature 15 JP-A No. '2003-105229
Patent Literature 16 JP-A No. 2003-171594
Patent Litergture 17 JP-A No. 2003-192938
Patent Literature 18 JP-A No. 2003-327866
Patent Literature 19 JP-A No. 2003-268278
Patent Literature 20 JP-A No. 2003-327880

Patent Literature 21 JP-A No. 2003-049097

Disclosure of Invention

An object of the present invention is to provide recording ink
which excels in discharge stability and preservation stability, which has
good image retention capabilities such as scratch ‘resistance,
waterproofness and light stability, etc., which makes it possible to obtain
a high quality image that excels in color reproducibility of color image,
and which is suitable for inkjet recording; ink cartridge, inkjet recording

method, and inkjet recording apparatus that utilize the recording ink

7
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good image retention capabilities such as scratch
resi stance, waterproofness and light stability, etc.,

wabkiochossakes it possible to obtain a high qual PCHIR20€HE5303

that excels in color reproducibility of color inmage,
and which is suitable for inkjet recording! ink
FEPRGGHEY: i nkj et recording nethod, and inkj et
recordlng apparatus that utilize t he recordi ng

iMeaes frrcolvisgytheNdmve -thentisnbd iprgblehes atwue fotbows.oned
problens are as follows. Specifically, <1>Arecording
iISpecifivglllydi ng a conposite pignent particle, a

wat er sol ubl e sol vent, and water, wherein the conposite

rti.cle oat d Wi t
co%%%cﬁééﬂ%%%cﬁg&mg% i piErrr ars0re s Wafkre
n the surface of which an 0|I-soluble dye is
&aﬂﬁ%é VERL.ARGEREL veerenmshe seminesHyg Hiameas @artickgs a
to the <1>, wherein the white pignent is at |east one
pelmarsepafmdmcaabdﬁ weth acogkingaeping vehdreim theprimary
pi gnent, and an extender pignment. <3> The recording

baktiakeas rad\krﬂﬁ:et}ﬁgﬁﬂﬁlt(?fn Eﬁéesﬁicéi ﬁ?cgl aWer glﬁbié"&ye is

coating resin |s one of a (meth)acry resin,
e and a pol yur et hane resin, mhereln t he
BSL%&%%] lfea{to coating resin is from 50rrgKC]—|/ gto

P L S
di aneter (D50% of the conposite p’i gnent particle is
1s5@nlmast oheselected from a white inorganic pigment, a pearl
pigment, and an extender pigment.

<3> The recording ink according to’one of the <1> and <2>, wherein the
coating resin is one of a (meth)acrylic resin, a polyester resin, and a |
polyurethane resin, wherein the acid value of the coating resin is from
50mgKOH/g to 250mgKOH/g.

<4> The recording ink according.t.;o any one of the <1> to <3>, wherein an
average particle diameter (D50%) of the composite pigment particle is
150nm or less.

<5> The recording ink according to any one of the <1> to <4>, wherein
the water-soluble solvent is at least one selected from glycerin,
diethylene glycol, triethylene glycol, 1,3-butanediol and 3-methyl-1,3-
butanediol.

<6> The recording ink according to any one of the <1> to <5>, further

including a water dispersible resin, wherein the water dispersible resin

8
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<5> The recording ink according to any one of the <1>
to <4>, wherein the water-soluble solvent is at |east

woew7aeisect ed from gl ycerin, diethylene glycol PCT/JP2007/055303

triethylene glycol, 1,3-butanediol and 3-nethyM 3-
but anedi ol .. <6> The recording ink accordjng to any one
df °Ph &?31301%/83 £rLesiy, ﬁtl}?é}’uqu%baeairﬁgma avém@t&lSacryhc resin
di spersi bl e resin, wherein the water dispersible
#p acoyléc slicanpoesinsand theshminmumdilmrfethanetemperature
resin, a (nmeth)acrylic resin and an acrylic silicone

o€ she weaed didiersibld farihfis I30PEQrTeEg tenperature of the
wat er dispersible resin is 30C or less. <7> The

LesOorHi ' [.0g: a ne of,the <1> 1o <63,
furt hg? ng%dgp ulfncﬁﬂ %gpégésogr&}%%oa%%{y Wh e"&&hﬁ ﬁ%ﬁeélosﬁé?’a@lrta]ﬁ?r
.. ncl ydes at Least one selected froma silicone K
SRS A urir ot Rilormsem Ehe SuBCaRGnciudss tclondt oo
ink according to any one of the <1> to <7>, wherein
selectadafiom gsilicore swifimitant and2bQuosodhiidtemer | ess.
<9>An ink cartridge including the recording ink of any

e8e The @ rdiny ik s&ordiMietLily bAE oF$ROLILNG éf%g&ﬁerein

contained in a container. <10>An inkjet recordi

P e, PEAL Phich of RBC 3 3BARNAR IS 2y one of

502 Al et iee Tatbudingi{bp ek rondioe Sok e Ravi anp ofther<1> o
| east one selected from heat, pressure, vibration and
KBghwhezdizcthe teckidingrinkds dbntpiapfdnat esntanedudi ng an

i nk drop di schargi ng

<10> An inkjet recording method including ink drop discharging to
record an image by stimulating the recording ink of any one of the <1> to
<8>. |
<11> The inkjet recording method according to the <10>, wherein the
stimulation is at least one selected from heat, pressure, vibration and
light. |

<12> An inkjet recording apparatus including an ink drop discharging
unit configured to discharge recording ink drops to record an image by
stimulating the recording ink of any one of the <1> to <8>.

<13> The inkjet recording apparatus according to the <12>, wherein the
stimulation is at least one selected from heat, pressure, vibration and
light.

<14> An ink record inpluding an image formed on a recording medium

using the recording ink of any one of the <1> to <8>.

9
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unit configured to discharge recording ink drops to
record an image by stinulating the recording ink of

wa@ey7oo8oof the <1> to <8>. <13> The inkjet rerCI/a007/055303

apparatus according to the <12>, wherein the

stinul ation is_at |east one selected from heat, )
pr essurdl® aoeFdingdRk{dheinpesentimyentioninchedasy @ composite
i ncluding an i mage forned on a recordi ng medi um usi ng
trhgmeat padtinkp, ankatel-ebyblermmivdnt, had<txtdrowk8reihhthe
recording ink of the present invention includes a

COpOEiteiPhd R Parbidld 15 BrirfadPpSFide HAR wihVe ES%ti%g

and water, wherein the conposite pignent particle |

i.; rticle .coated with.a coating resin, erei.n
RRuTE Wit LS Primp et e Dhlnenement phabesurltte of
of - which an oil-soluble dye is adsorbed or attached.
THush anneilsehiilaidyg 15 adsebedner pitacked. | Fhasttherregerding
good image retention capabilities such as scratch
nek iof the peesamtiaveniioh s oddnl dghietehtibhlcapybilefiés such
and a high quality imge that excels in discharge

akakrdtichYreaMafQ, QFateBPFRBNSIL A L he kiRl eitg.?gﬁdc_aaﬂigh
(? ?ﬁe pr eseft

be obtained. The'ink cartridge o

in Lon ingludes.the recording.i.nk of th resent _ ..
aNSER: B e Ml ERte fE hEBErar Al Pnddrtroneadnsibility
container. The .ink cartridge is suitably used for
sfpﬁpé#@,agétcén hesoltgingd.i nkj et recordi ng system Wien
recording is performed using the ink contained in the

i nk caflheiidgearttidges of thdprasent inexeEds ihdludes ¢ha k8@ rding
stability and preservation stability with no head

108G p A sehRGntd oﬂfwﬂéi‘éihitﬂ.g lreg(%di{ljg B8k i i TBY $n a
producti on of good I nage retention
container. The ink cartridge is suitably used for printers, etc. using an
inkjet recording system. When recording is performed using the ink
contained in the ink cértridge, the recording ink excels in discharge
stability and preservation stability with no head clogging at the time of
printing resulting in. an image pljcl)duction of good image retention
capabilities such as waterproofness and light stability, etc., and a high
quality image with good color tone can be obtained on the regular paper
as well as on an exclusive recording paper.

The inkjet recording apparatus of the present invention includes
an ink drop discharging unit configured to discharge recording ink drops
to record an image by applying energy to the recording ink of the present

invention. In the inkjet recording apparatus, the ink drop discharging

unit applies energy to the recording ink of the present invention, thereby

10
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capabilities such as waterproofness and |ight
stability, etc., and a high quality inmge w th good

w@oedloonoisone can be obtai ned on the regul ar papeCT/&#R2007/055303

wel | as on an exclusive recordi ng paper. The inkjet
recqrdi ng apparatus _of the present invention includes
éﬁsq%@xg&%bet‘@rémgawés deppsriotregent pyimage: o insepuendy,
recording ink drops to record-an image by applying
ehsohgyge stalidity es exctllemtimithofit hbed ploegtng at bhe binh©bf
In the inkjet recording apparatus, the ink drop

drihag g in @RBIa98 PRORLEO Of OGS LBAREALAGAL

of the present invention, there g recor

[ r rd an i e. nseguent.. i schar ge
PERHYIARS T GE Rl Rob RS pr Rl R e anha eh
time of printing resulting in an inmage production of

ty imgee rVié‘ttg 0P8 ok iaBE | can; leesohmheign the regular paper
wat er pr oof ness and |ight stability, etc., and a high
qearell gs ionmegeexdlukivgamdontihgpapere can be obtai ned on
the regul ar paper as well as on an excl usive recording

paper . ThegnkiEt Rtofdin rﬁéﬂlﬂ)d@%&;&éeﬁbﬁlﬂh%ﬁ)%cg%des ink

i nvention includes ink drop dis ging to rec
[ . | ying energy to t.he recording ink gof the _
B0 8y RBilel SR Ao N pDPSR0E anfnin srotording
the ink drop discharging, energy is applied to the
Pglé of thapresemt dpvemtdon ebe phe llgmehrq's@mdmgwmeébyd, in the ink
di scharging recording ink drops to record an i nmage.
Qooys dipebarging, dnsrdyaisgepHicabid tHeyrdcorédogeinkesfithei griagetht
head clogging at the time of printing resulting in an
IRARIJN, RHEFIHyOM ' ' ot

1 U o 0RE LERA SLEOL DY ARTPY e

such as wat er proof ness
@8?5‘?‘2 egll{g;hlcfl%céz{alr}% %fc%%i&i%y gso 8gce(ifeln%rwittﬁggt ggd k(szoggg;ing at

the time of printing resulting in an image production of good image

retention capabilities such as waterproofness and light stability, etc., and
a high quality image with good color tone can be obtained on the regular
paper as well as on an exclusive _J;'ecording paper.

The ink record of the present invention includes an image formed
on a recording medium using the recording ink of the present invention.
In the ink record of the present invention, discharge stability is excellent
without head clogging at the time of printing resulting in an image
production of good image retention capabilities such as waterproofness
and light stability, etc., and a high quality image with good color tone is
retained on the recording medium such as a regular paper as well as an

exclusive recording paper.
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paper as well as on an exclusive recordi ng paper. The
ink record of the present invention includes an inmge

w0 ooomeessec a recor di ng nedi um usi ng the recor dP@LyJR2067/055303

of the present invention. In the ink record of the
present invention, discharge stability is excellent
Wi t hout head clogging at the tinme of printing
resulting in an i mage producti-on of good inmage
fRieihbesavintapabf Dramésgsuch as wat er pr oof ness and
light stability, etc., and a high quality imge with
good cHIGy. 1tian btk AARHRBeOAVS et 8¢ Qs MBGY ik

such as a regul ar paper as well as an exclusi've

c dli . ' [ ' f Draw Fl 1
S5 R Bl Lo BRE 6 L e PLe P 3 e e

cartridge before being installed in the inkjet
P@E%ilﬁﬁeﬁﬁﬁﬁr atus of the present invention. FIG 2
is a front sectional view of the ink cartridge of FIG
1. FI GFIG. Rssanfront bectéshdlrview ofithwink captiédesof BIG. 1.
serial -type inkjet recordi ng apparatus equi pped with

h . o . . . 1. . .
the i NRTCaBLE lammﬂe@ih&sﬁagﬂﬂvglafé bR g RpIhRy Mﬁf]gfﬂbemkaet

present invention is applied. IS an ‘extern

j [ f.an exe ary .recqrdj ng unit. .
RECRREEE b P Bl MR ok Bplet e et hmging the
QIPJ#té thjgil nvention (Recording I nk) The recording ink of
e toy wehieh the presantdnventippils @ephied] east a conposite
pi gment particle, a water-soluble solvent and water,
and a FIG. 4 is an external perspective view of an exemplary recording

unit unified with a recording head.

Best Mode for Carrying Out the Invention
(Recording Ink)

The recording ink of the present invention comprises at least a
composite pigment particle, a Wafer-soluble solvent and water, and a
penetrating agent, pH controlling agent, and may further comprise other
elements as necessary.

-Composite Pigment Particle-

The composite pigment particle is a prima;'y particle coated with
a coating resin, wherein the primary particle is a white pigment on the
surface of which an oil-soluble dye is adsorbed or attached.

The composite pigment particle can be prepared by the processes

such as (1) precipitation of oil-soluble dye in the presence of white
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penetrating agent, pH controlling agent, and may
further conprise other elenents as necessary.

WO gwmpessié e Pi gnent Particle- The conposite piBOEM2007/055303

particle is a primary particle coated with a coating
resin, rein the primary particle is a white_ pignent
a%g{nﬁ@tﬁ@? agdcalippangnabygsien pod| craekiag of theswhited
or attached. The conposite pignent particle can be
pigmant andyoil-reluble dgs sasd she hikas Eurtiemcop, ifhé@ssafy, by
oi | -sol uble dye in the presence of whitepignent, (2)

mRedagithalorfhdodhnARIApH @R Q@ﬁeﬁ%{l}gﬁ%ﬁeﬁforﬂ PElyMibkEne

pi gnent and oil - sol ubl e dye, and

Eurit | f._necessar b | aci n he ,or.ganosi | gne

Gl DR e o BERSTRRR o Rl PfioRPok Ane G gPi%be 85E, the
al:kyl si |l ane getvveen whi t e i norgani c pignent and L ‘
Gdbesiyenspeolheh ¢anbe gnbangetiesTheprissary pantigle, which is a
enhanced. The prinmary particle, which is a wite

plybe pigment me the shatxee off wiich mmaeil ebluldeldyslie adgerbed or
adsorbed or attached, is coated with a resin having a

Y BRI 19 GatE®@WatRAde i hAFTHAR ict
prO\?i di ng diaspersi on s?t abi Igi ty. %3?#@%%% s??gk%}dgnent
etail. bel For .t h

riicl i1l be.descri bed .in O,
Pt cncipllilated SHEEET pPGHal: HRBrsioRsabie r e
whi t e j norgani c pignment, a pearl_pignent, and an
exreRede mgygaehpargcleuvilhbe desesibedh i detsil balownhi t e
I norgani c pigment include titanium di oxide, zinc
oxi de, Fpr thewmihite pigrment, aitdeadteond izmdnipsglb@sddtomnewhite
pear| pignent include titanated mca, white nica, and
lﬂtﬁ*gjahkﬁpigment, a pearl pigment, and an extender pigment is suitable.

Examples of the white inorganic pigment include titanium
dioxide, zinc oxide, zirconium oxide, and the like.

Examples of the pearl pigment include titanated mica, white
mica, and the like.

Examples of ‘the extender pigment include fine silica particles
such as silica powder, white carbon, fine silicic acid powder and
diatomaceous earth; clay, kaolin, calcium carbonate, barium sulfate,
alumina white, talc, transparent titanium oxide, and the like.

The white pigment may be selected according to properties as
required therefor or applications thereof. The white pigments are
preferable in applications requiring a hiding power, the pearl pigments

are preferable in applications requiring pearl-like gloss, and pearl

pigments or extender pigments are preferable in applications requiring
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Exanpl es of the extender pignent include fine silica
particles such as silica powder, white carbon, fine

W@ pdo7adssoaci d powder and di at omaceous earth; cPEEJP2007/055303

kaol in, cal cium carbonate, bariumsulfate, alum na

white, talc, ,h%ansparent_ titani um oxide, and the [|iKke.
FRRNSHATCECP ghdARIHmylipsidee pinerasddecnt Binagilien particles are
properties as required therefor or applications
trherecpfeferibdemhi t e pignents are preferable in
applications requiring a hiding power, the pearl

Pi gMENTTheAfoRnPHEH £FAS 81 tRe UL £ HSma§H %,!éf %orm such

pearl -1ike gloss, and pearl pignents or exXten

[ ‘ f l.e 4 ligati 3 ;
PRl G R AP Sl b fdle:shansd. spindle-
and fine silica particles are nore preferable. The .
ﬁgf"ﬁ?@f rige graigy ghaged; ﬁ]@k%ﬁ@?éymlghﬁﬁttehﬁbamﬁ-any form

such as spherical, granular, polyhedron-shaped,

need| e Tieapedicls pizedifehbaylerde pigaent pawdes igiadterms of
flaky, scaly, and plate- shaped. The particle size of

bReradd pANRLGROLIROWHSH edet; ;r)i'e gf;agg?;l@glgﬁgf &€ and more

primary particle dianmeter, p m or [ ess,

referghly Spmto. 50 .S nce inks for inkje
PRt Rb i PR e abehee APy Ik RE revEr Ry Apa et ated
i ageter (D50% of conmposite pignent particle coated
Yy g ﬂV‘Fr@gﬁrRﬁréﬁclﬂJd{ﬁmWr{D%O%) somfrpgite pigment
inevitably, the particle size of the white inorganic
pagiieletcoptedierth sesindsiprefdrablybE50mat ortlbad) iThudHfevitably,
oi | -sol ubl e dye adsorbed or attached on the surface of

g]g%ﬂﬁgﬂ;iglgl ég%?gfv’fﬂne %ﬂ?ﬂgkiﬂ%{%ﬁ% PRt Rl R is required to be
less than it.

The oil-soluble dye adsorbed or attached on the surface of the
white pigment include dyes insoluble or poorly-soluble in water, for
example, oil dye, disperse dye, and the like.

The oil dye is not limited ;;md may be selected accordingly;
examples thereof include C.I. Solvent Black 3, 7, 27, 29 and 34; C.I.
Solvent Yellow 4, 16, 29, 33, 54, 56, 82, 93, 157, and 160; C.I. Solvent Red
1, 3, 8, 18, 23, 24, 27, 43, 51, 52, 72, 73, 111, 135, 146, 168, 179, 207, and
242; C.1. Solvent Violet 13 and 36; C.I. Solvent Blue 2, 11, 35, 36, 59, 63,
70, 78, 87, 94, and 97; C.I. Solvent Green 3, 5, 7, and 20; C.I. Solvent
Orange 55, 60, 63, and 80; and the like.

The disperse dye is not limited and may be selected accordingly;

examples thereof include C.I. Disperse Yellow 5, 42, 54, 64, 79, 82, 83, 93,
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exanple, oil dye, disperse dye, and the like. The oil
dye is not limted and may be selected a ccor din gly

wex@npbasss t her eof include C. 1. Solvent Bl ack 3pCTJP2877/055303

29 and 34 CI Sol vent Yellow 4, 16, 29, 33 54 56

, , and 160; C.|. Solvent Red 1,
%; 1§§ 1 1?4‘33 1244 126:216@5218473 18@119813@9 Z% 22145and 237;
179, 207, and 2425 C.I. Solvent Violet 13 and 36; C. 1.
Sol-RispeBia@rangd 13, 39, 3B6, 35,949,631, 55066783, BIB, 199,and 163;
and 97; C.I. Solvent Geen 3, 5, 7, and 20; C.I.

BOL \BRpefIAREE 2525546@0 3. 70ub 89, 9@”@3@@ '1'2'8e 127h€34, 135,

di sperse dye is not |'imted and may be se

0] t
3ABPL8s 0089 S% 180 3801 161 3%57 %Elqﬂ%égzb&oﬁéé%‘iﬁm 239,
4. 126, 160, 184:1, 98, 199, 204, 224 and
%5 %g 128, 8 3380351@@&1@4323483a5qan@§624@ L.9ispsse
66, 73, 118, 119 and 163; C.1. Disperse Eed 22, 54,
y@omvzs 3B,an$1633 gB.I. Dispe%’e Bldid 14136, 60,273, 8173413;858 143,
143, 145, 152, 153, 154, 159, 164, 167:1, 177, 181,

8 Mk 3
10 g, 14,5005 36 P, T o

?%@a%?%ﬁ 787, 78 S5k foe obS astadd: qﬁonggﬁeﬁ%ﬁrféé% 5

198, 201, 214, 224, 225, 257, 266, 267, 287,

, 93&‘9 3687 e A1 n3ER; of dyes thit p@lilf@én@tb@ﬂ@ dyess magde used
the like. Two or nore of dyes that contains these dyes
magorbingdésh.i n conbi nati on. The mass ratio of the
white pigment to the oil-soluble dye as a col or

E?é?él?%?y‘*ﬁ%éﬁato OB i it So AR ople dye oy 2

8 2 lrna e1'1I Wﬁate plggn%ln " -Oﬁr quﬁi (9yéJ rlg %%fterably 10:1 to 2:1.

If the mass ratio of the color material is small, color-producing property
or tinctorial power méty be deteriorated and if the mass ratio of the color
material increases, color tones or light stability may be deteriorated.
The methods. for preparing a primary particle, which is a white
inorganic pigment particle on the surface of which an oil-soluble dye is
adsorbed or attached, are broadly classified into the following two
methods:
(1) fine white inorganic pigment powder is added to a solution of oil-
soluble dye dissolved in an organic solvent and mixed well, then only the
organic solvent is removed using a rotary evaporator, and dry ground -
mechanically or wet dispersed in an aqueoqs system, into which a

dispersant or the like is used, to thereby prepare a primary particle; and
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or tinctorial power may be deteriorated and if the
mass ratio of the color material increases, color

W0 ewea03806 | i ght stability may be deteri orat ed. PAT&P2007/055303

nmet hods for preparing a primary particle, which is a

{te ingrganic pignent particle on_the surface of
W) Ffnc, s PaosE B it ayaent postiio o ok s dhedsrear e

broadly classified into the follow ng two nethods: (I)
frhechamicaldy misedavelt, gudytheert dpoge@ind sr addelispersad in an
solution of oilsoluble dye dissolved in an organic

Queeas st hed wiskh a 4iRp8rambrithe %‘%ﬁgﬁ&f b \‘,ﬁ%}eby

is renoved using a rotary evaporator, ry groun

' . di spersed in an aqueous system
3ﬁ§gg§%$g%héag§3§§¢%%ht or the like is used, to
thereby prepare a primary particle; and(2) Fine white
i nor garlite yggraneolyentfyr usedwben nrefduping idhpeprimary particle
mechani cally m xed well, and then dry ground or wet
@0 spuck e dilrsahikde dyelis adyetbed or attackéd,db ndt particularly
di spersant or the like is used, to thereby prepare a
Divh #8d Yindakhi WeSzeldBtBd Y28 ich %\?\Eﬁﬂﬁsﬂof YRE o‘ﬂj&{lug}e dye.
producing the primary particle to Irch“an orl-soluble

' bed or. attached,. is .nqt particul ar
B3GR 08 Bho B R ol it Rtk B Rhyodils Bl meyacstone,
the_ojl-sqluble dye. Exanples of the organic sol vent
mreibylie g lstene ad diethsl kptons: abwtbo solventshiguclenny|
ketone, and di ethyl ketone; al cohol solvents such as
megthanol, ethahael) @ prodapiobpipedpariol I dRaaabl add bektab@anol;
and tert -but anoL chlorine solvents such as

ehloef QI19e AR Y LRG0 foliP4h g %etﬁg?é% %I‘flof‘ﬂev GRdMatic

such as benzene and tol uene; ester solvents such as

S(Blblents such as benzene and toluene; ester solvents such as ethyl
acetate, butyl acetate and isopropyl acetate, ether solvents such as
diethyl ether, tetrahydrofuran and dioxane; glycol ether solvents such as
ethylene glycol monomethyl ether and ethylene glycol dimethyl ether;
and the like. |

The equipment for dry grinding a coloring pigment to be used for
preparing the primary particle is not limited as long as it is an apparatus
that can make pigment fine using insoluble inorganic fine particles, and
the equipment may be selected accordingly. The 'equipment include an
apparatus which can perform shearing, spatula patting and compression
at the same time, for example, a wheel-type kneader, a blade-type
kneader, a ball-type kneader, and a roll-type kneader.

Examples of the wheel-type kneader include edge runner,
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acetate, butyl acetate and isopropyl acetate, ether
sol vents such as diethyl ether, tetrahydrofuran and

walc@raemses gl ycol ether solvents such as et hyl ereT/gg29ewi55303

mononet hyl ether and ethyl ene glycol dinethyl ether

and the_ |ike he eqU|p nt for dry grinding a

dBRErR §Wé11 wehPae IH Forsrmpil ciiaemeades imadpitieniiks.
particle |s not limted as long as it is an apparatus
tBramples afdgke bpadpriype kheadesinchudsaniverkel sthaegaieaschel
fine particles, and the equi pnment nmay be sel ected

anBek,dhidlFspec dNBIRGUp RIRDATY Bk NARBRRALALHT (WRI18%.

can perform sheari ng, spat Ul a pafting and conpressi on

eamifle FEE B8R PR e t%gﬁ SRS it

roll-ty ader Exarrpl es. of the wheel - e kneader
|aﬁéifé’é* ggﬁﬁlﬁ@éﬁs ohithe sall-typeskeeadan inclide plastomill, and
conernaill, ringmaler, and the |ike. Exanpl es of the

thedidet y fonbtmg dblese, ithe iveltee]ttype &dmealdes andridadetieps &nhebhder
m xer, high-speed m xer, planetary m xer, Nauta m xer,

ang P&'@ﬁrbﬂéeancﬁéi@%@ L'ﬁﬁn@if id RePptdret e, kneader

i ncl ude dry attr bration mlT, and the like.
Exanpl he ader ncI ude ast om
ona n et Rﬁ%ﬁ%@ﬂéﬁ%ﬂs AE Rt iSait RS gaimd i
H%é S ﬁo e kneader are ggeferabl e _and edge runner

ndp by lema%l sandspdtipredsiter, rolemalbpbasat wills mllm.étmﬂl
di spersion after grinding include ball mll, sand

il tirh somtc thon egenize, high-plressveachomdgdenigal, b@éiﬂaﬂﬂﬂg{ stirrer,
ul trasoni ¢ honogeni zer, hi gh-pressure honobgeni zer,

asgithkailidig stirrer, and the Iike.

The primary particle dispersing element may further comprise
additives such as a water-soluble resin and a resin emulsion as necessary.

The ratio of dispersant to be added to the primary particle
dispersing element is preferably 10 parts by mass to 100 parts by mass,
more preferably 15 parts by masé to 50 parts by mass relative to 100
parts by mass of the coloring pigment.

For the dispersant, surfactants and/or high-molecular
dispersants for stabilizing dispersion by adsorbing to the particle surface
of the coloring pigment can be used. For the surfactant, anionic
surfactants and nonionic surfactants are preferable. For the high-
molecular dispersant, styrene-acrylic acid copolymers, polycarboxylates,
and the like are preferable.

Further, dispersion stability may be provided by coating a
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The primary particle dispersing elenment may further
conprise additives such as a water-soluble resin and a

WO e®7n0Bowl si on as necessary. The ratio of di SPEr/$EN007/055303

to be added to the primary particle di spersing el enent
is.preferahly 1Q parts by mass to 100 parts by nmass,
ﬁ’ﬁ’r‘gaﬁf Bﬁé?lg%r V’q&@ﬂ baf Mehige Iperganiopment; pariisle pasthe
relative to 100 parts by mass of the coloring pignent.
surfachof avlsichragneil -sobibié dyt ds adsertdidosr hitgbheh veithl aresin
di spersants for stabilizing dispersion by adsorbing to

haeimashydrephilid ;'f'fl‘;)gﬁtpgﬂ;?t e8P kit cRp SHBAL thE % é;?xﬁent.

used. For the sur , anionic surfactants a
noni oniyg: ar referablie, ; For -th . .
i oho et pel A i Fouthfa Rt F AR Sl il by coating with
co oI.yg)e&ﬁs, pol ycar boxyl ates, and the |ike_ are .
PrEARE Dolwmers fin ap peglaymaduynsambeonventinnal peethod
&Lovi ded by coating aprimary particle, which is a

pwar imthegarti. ¢ Thegermvienpmniil odethods kinewaid deeasf include
whi ch an oil-soluble dye is adsorbed or attached, with

ahé@$dd] gravédids apyEARNobe Ssel! iE&:Helﬁgcﬁp}ﬁethod% %nd

m croencapsul ate the pignent. croencapsul ation o

= I I gne oati W th gr i
SR ol QI Bate Bl B el RS b By B gmo Lo ©.
thod known in the art. The conventional nethods
E]ﬁ ey ﬁcwﬁgommenﬁ%#l% da amethiodan whishetyee diffarensi cal

processes, physicochem cal nethods, and nechani cal

prosoeseser tsypediffareat reacthhes 40 sapsiragelyetibasised by at 0
(9). (1) Interfacial polynerization (a method in which

81 esiid ﬁﬁé@é"ﬁn&‘&%‘ﬁ%ﬁ&&{as eI L HYRAIMARATIRYR Afved

separately dissolved as
to react at the interface of both phases to form a wall film),

(2) In-situ polymerization (a method in which a liquid or gaseous
monomer and catalyst, or two different reactive materials are supplied
from either side of a continuous phase and core particles, and reaction is
allowed to occur to form a wall ﬁll.ll), |

(3) Submerged curing coating (a method in which a drop of polymer
solution containing particles of a core material is insolubilized in liquid
with a curing agent, etc., and a wall film is formed),

(4) Coacervation (phase separation) (a method in which a polymer
dispersion, in which particles of a core material are dispersed, is
separated into a coacervate with high polymer concentration (thick
phase) and a dilute phase to form a wall filin),

(5) Submerged drying (a method in which a liquid, in which a core
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di sperse phase and a continuous phase, and both
materials are allowed to react at the interface of

whodohipiseces to forma wall film, (2) In-situPCT/JP2007/055303

pol yneri zation (a nmethod in which a |liquid or gaseous
mononer, .and catalyst, or two different reactive
ma%f@ﬁ%lg FRETSEE p1 AP ?\4‘%1%0@ ptwel Hpymaderigl, is prepared,
conti nuous phase and core particles, and reaction is
shisodisgersionde put o af slwtian weith whichythe BhtiSuonedete of
curing coating (a nethod in which a drop of polyner

$hé disprrsivandedsnh tomPRtd firnea &hﬁeﬁ%‘i@d@%ﬁ rdrﬁi tHeSsolvent
insolubilized in liquid with a curing agen

acer vat
BB leeblyelThS @l B mat e RS f%faﬁ%emb&xeby
i.n" wWhi ch ticles of a core material are dispersed,
f%r]%@p‘ﬁ?gﬁaﬂ)i’ nto a coacervate with high pol yrer

ncentration (thick phase) and a dilute phase to form
&%Mleltmg |dms)per$E>)1 Swhimer (@erethod ngwhachatvrald fili wfaiteFal

a liquid, in which a corematerial is dispersed in a

slod thinle®i3 i8ko & 1kl dthidwhBhHdaabd 4 ;nﬁl ﬂa@ﬁ% Sﬂrestslaiiﬁiﬁed at

dlsperS| on is put- |n a soI utlon Wi

?or m'a 3’%%%%% ent th er i Ogtﬁd@%iﬁgmqueged

d| ssal ves the wal | f| I m rraterl al is renoved gradually
tﬂ‘ﬂ%ﬁ etsﬁ B¢ Matepl are disgersed thersing the padpdesaommade

cool ing (a nethod in which a wall filmmaterial that

frek particles, antliogoled ist form akerd] Aiba)ed and that becones

solidified at roomtenperature is utilized, this

(miRidpahsion Erahedinad i gea{ded, Y{Z‘ paP aﬁxé bl a

material are di spersed therein, are nade

core material are suspended in an air with a fluidized bed, and while
suspending in an air stream, a coating liquid of a wall film material is
sprayed and mixed to form a wall film),

(8) Spray drying (a method in which a liquid of raw materials for
encapsulation is sprayed and is b.x.'ought into contact with hot air, by
which volatile portions are evaporated and dried to form a wall film),
(9) Acid precipitation (a method in which at- iéést a part of an anionic
group of organic polymers having anionic group is neutralized with a
basic compound, providing solubility to water, and kneaded in an
aqueous medium together with a color material; then organic compounds
are precipitated by making the mixture neutral or acid with an acidic
compound to allow the; organic compounds to fix on the color material,

then the mixture is neutralized, and the resulting microcapsule is
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fine particles, and cooled to forma wall film, (7)
Suspension coating in air (a nethod in which powder

wanritedses of a core material are suspended i NnPENIJRA007/055303

with a fluidized bed, and while suspending in an air
tream ,a coating liquid of a wall filmmterial is
?W%d)and mxed to forma wall film, (8) Spray

drying (a nethod in which a liquid of raw materials

1(1)5) Bhasgpiteasionremulsficajen (antkthed dnowbith 4 piisture, which

contact with hot air, by which volatile portions are

evaReh 8 hatbib drfahRpdlPmees Bagalre!df dﬁééﬁépsiné o) W’%%}?and

precipitation (a nmethod in which at ast a part of an
Welcl ni.c pol ymers havi ng- ani.oni c gr.ou

P08 e B30 PRl M B PR o8 Brer

solubi li.ty to water, and kneaded in an aqueous nmedi um

i%@fﬁ*ﬁﬁé Anikhe prapis lveniirhase or the argagigsolvendmpmsads

are precipitated by making the m xture neutral or acid

piadedan wafedi ¢ conpound to al l ow the organi ¢ conpounds
to fix on the color material, then the mxture is

. H ] | .
neut r afTha %Qg?ﬁ{é%glﬁﬁleﬁfﬁ $Hsih D)o 'Hecﬁélﬂagf Y I??Eeg%?lo " (a

i sdi sper sed Phase -1 nversion emnul sSi

i n. whi i Xt ur.e, i ch contajns ani.onic
I L R h ot s S R
contains a color material, serves as an organic
Y s eelgpiedeaccardinghi exaneples sbereof include modyminides,
sol vent phase, or the organic solvent phase is placed
polyma¢draneEhpolyegtars cp plguyeay, 8pokg sbsink, polyearbiittedsurea
a material constituting a wall filmmaterial of a
FeShQGABRMh e s, pHeMoli€ Fe&RY, polysaccharides, gelatin, gum
arabic, dextran, casein, proteins, natural rubber, carboxypolymethylene,
polyvinyl alcohol, polyvinyl pyrrolidone, polyvinyl acetate, polyvinyl
chloride, polyvinylidene chloride, cellulose, ethyl cellulose, methyl
cellulose, nitrocellulose, hydroxyethyl cellulose, cellulose acetate,
polyethylene, polystyrene, polymers or copolymers of (meth)acrylic acid,
polymers or copolymers of (meth)acrylic acid ester, copolymers of
(meth)acrylic acid-(meth)acrylic acid ester, copolymers of styrene-
(meth)acrylic acid, copolymers of styrene-maleic acid, sodium alginate,
fatty acids, paraffin, beeswax, water wax, hardened beef fats, carnauba
wazx, albumin and the like.

Among these, organic polymers having an anionic group such as a

carboxylic group and a sulfonic group can be used. Examples of the

nonionic organic polymer include polyvinyl alcohol, polyethylene glycol
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maybe sel ected accordi ngly, exanples thereof include
pol yam des, pol yurethanes, polyesters, polyureas,

we@pwIsoisesi ns, pol ycarbonates, urea resins, nePERIrE07/055303

resins, phenolic resins, polysaccharides, gelatin, gum
arabi c, .dextran, casein, proteins, natural rubber,
8&9%9%%%%@3%?%’&?% ehxerl mansmegthageylate.ny|
pyrrolidone, polyvinyl acetate, polyvinyl chloride,

pesthorypolydthident igtydoll eyormehé thaesglatet drylcolpelymees thereof,

met hyl cellul ose, nitrocellul ose, hydroxyethyl

aaldldatvste rie@-dpd Hae REAhat 8f ZRﬁia}Zﬁhﬁgl (e%g%?sga theﬁer .

pol ystyrene, polymers or copolyners o cry

i L .conol s, 0f . (nmeth)a l,i.c aci d.
npie B KRB0 of PR RIS 1o Fost PRSI sBeqitibos
acid ester, copolyners of styrene- (nmeth)acrylic acid,
BE rWér%lCBft%ét ﬁi@ meatensalublliey s losoand that o issesily
fatty acids, paraffin, beeswax, water wax, hardened
belabld m bot watermbbhisshxrdlglsoluble iardld hatéi. ke. Anong
t hese, organic polynmers having an anionic group such

as a CThbQ¥itdrt FtRERreadichayhia8 'cGn%ﬁ%%b?x;/%%?w?ﬁ flm

used. Exanpl es of the nonioniT organi ude

| | cohol ol yet hyl ene
BN TE o B Ay Lo FAeHOAIE By bvamapy fp70% by mass
nonet hacryl ate, methoxypol yet hyl ene gl ycol
%ﬂ@ﬁ@ttﬂ FcVotertiasobible eplosangtasial suehrasoan oaganic pigment or
cationic ring-opening polymer of 2-oxazoline. Anmong

¢tarbor, blackyp| Wity tlsaparthée efipipehanvti i8ydoatd & RHER o gariBSt
preferable since it has properties such that the water

FSh A e A bt ALY AR T
e d1GeRE %%{HJ% t%%l é}’b%%%-smggﬁts)hia lf'gllngg e%a%ﬁalsl thfei sluerression of
such reduction because the rate of content of the organic polymers in thé
capsule is relatively low. When the content of the organic polymers is
less than 1% by mass, encapsulation may not be effective. When the
content is more than‘ 20% by masé, the color-producing property of
pigment is reduced remarkably. Further, considering other properties,
the content of the organic polymers is preferably 5% by mass t(; 10% by
mass relative to a water-insoluble color material.

Thus, a part of color material is substantially exposed without
being coated, which enables the suppression of the reduction of color-
producing property. Conversely, a part of color material is substantially

coated without being exposed. Therefore, the coating given to the

pigment can be effective.
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material of a mcrocapsule is preferably 1% by mass to
20% by nmass relative to a water-insol uble color

woreaoendsmbe such as an organi ¢ pi gment or car bonP@i/ar2k07/055303

When the surface of pignment is coated with organic

ol ynerg, the._col or-producin roperty of pignent is
Pedﬁce He pypber ,aVF’ﬁ%ec’é‘ﬁ‘il ax?\mq%srpféhg Orgaglc polymers for
above- nenti oned range enabl es ‘'t he suppressi on of such
Ued untthe preseriuisyentionriatprefsfrabhn2O00 @f mbheimtgans of e.g.
polymers in the capsule is relatively | ow. Wen the
capseatprotuttienor TABI“CuPSaIRIIE éSpd<eas dBQ%@g%%e%gl a

mass, encapsul ati on nmay not be effective.

. i I % by S he color-produci n
BAEHETbob it eblifill 4370 BT ek o ByShotR At o, bue
consi der|j of her properties, the content of the.

SEsi 2 8%31%%%?@ 3 Bay ¢k elammpteninbis expased dntestionally.
mass relative to a water-insoluble color material.
Thus, Hupther, aé acwlamantptss ofbrganis phahant,ivehich is self-
exposed wi t hout being coated, which enables the

dikpRi Sl ntl, B a’ RUMGHeRs At &QFQﬁ W QGLEd B]Qre greferable
f col or al 1

property. nversely, a part of mat er |

[ wi_t hout be exposed. Thergfore,
R e aht IRl bR Bt P RS Ghomeent YEthne
nunber ayerage, nmpl ecul ar mass of the organic polyners
PrErage o W?’Fﬁengaﬁs‘@ﬁsuﬂ%%%?ﬁlﬂﬁﬁelﬁom éhemsblof selfo00
or nore in terns of e.g. capsule production. The

dispbstanttirghhyc pignosedir dfdispratantaarhdnislackamproves the
exposure resulting froma defect such as a pinhole and

81sp6KsivOd s B EnAnt! ﬁﬂ@wYﬁQﬁf@?ﬁi}w uf@:cie‘h‘%l;g'ges%rvation

material is exposed I ntentiona urther,

. . Wise of organic pignent, which is
SEbABNe S

IFspersant

It is preferable that appropriate organic polymers be selected
depending on the method for microencapsulation. In the case of
interfacial polymerization, polyester resins, polyamide resins,
polyurethane resins, polyvinyl p.yrrolidone resins, epoxy resins and the
like are appropriate. In the case of in-situ polymerization, polymers or
copolymers of (meth)acrylic acid ester, copolymers of (meth)acrylic acid-
(meth)acrylic acid ester, copolymers of styrene-(meth)acrylic acid,
polyvinyl chloride, polyvinylidene chloride, polyamides and the like are
appropriate. In the case of submerged curing coating, sodium alginate,
polyvinyl alcohol, gelatin, albumin, epoxy resin and the like are
appropriate. In the case of coacervation, gelatin, celluloses, casein and

the like are appropriate. In addition, in order to obtain a fine and
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pi gment, or a self-dispersant carbon black is nore
preferable for the present invention because even if

wao b@7nesses of content of the organic pol ynmers iPCT/iR2007/055303

capsule is relatively low, the use of self dispersant
organi c pignment or. elf-dispersant carbon bl ack
i“rﬂg,r?‘%}%gglﬁ D&?QEBP&?&@#@@@HWD% grehon talthewiheyet o
ensure sufficient preservation stability of ink. It is

preidonadd sathads,aphobpne atethodgfoni enqaplsyisticen benventionally
sel ect ed dependi ng on the nethod for

Hrowae e 86 Hkpéd0Be vtiliddae case of interfacial
pol ymeri zation, polyester resins, polyam de resins,

Cpoxy +oeRThE EHlaRE inPetelct e chBa e dPRSeip RRPRE rogthod e

of *in-situ polymerization, polyners or copolymers of
@ﬁ]é*gé)‘ge? $he goethod fé’é fEeroensapsYlation, eni¢nisorganicopalgmers

acid- (meth)acrylic acid ester, copolyners of styrene-
(Gare ispd aasrbhlei arganicipolyolers fowrhighh evalililm material of a
pol yvinylidene chloride, polyam des and the |ike are
apprepsale. | n the case of subnerged curing coating,
sodi um al gi nate, polyvinyl alcohol, gelatin, albumn,

epox [ d the.like are .appropyiate. .I.n.the case

of coadp iR Erighitiotod R BeBhod S srifh proppsite or
like are, appropriate. In addition, in order to obtain
SOPPiRx ahmioniGeraanie Pebmesisshavngd pelfdisnersing ability or
mention to the abovenenti oned nethods, all of the
detsbbuisor ebiléydapsate] and acalventdterial kickagwsdlfdispRrsant
art can be utilized. Wen the phase -inversion nethod

a5 AR A S L 5 L
material such as a self-dispersant organic pigment or self-dispersing
carbon black, a curing agent, and anionic organic polymers, is prepared
as an organic solvent phase and, water is poured into the organic solvent
phase to microencapsulate the pigment while being self-dispersed
(phase-inversion emulsification). .. Alternatively, the organic solvent
phase may be poured into water. In the above-mentioned phase-
inversion method, a vehicle or additives for recording liquid may be
added to the organic solvent phase to produce a microcapsule, which does
not cause any problems. In particular, from the yiewpoint that a
dispersion for recording liquid can be produced directly, the addition of a
liquid medium of recording liquid is preferable.

The acid precipitation is a method in which a part or all of

anionic groups in a water-containing cake are neutralized with a basic
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are used as the organic polymers formng a wall film
material of a m crocapsule. The phase -inversion

woredonoessdie a nmet hod in which a conposite or conqi/&oef055303

ani oni c organi c polyners having a sel f-di spgrsi ngI

ability or digsolutjon ability in water, and a color
ﬁﬁf”é’ﬂ“éd @m%%@n JCEPINGEPSplatiemtwherpanitbe prafeecontaining
sel f-di spersing carbon black, or a mxture of a color
wakenis arepared hysa preedss-congpésingni stepdanwbidh gpant oPhll of
sel f-di spersing carbon black, a curing agent, and

Qi M Grofga b SnivRliy g%@-,cd’)ﬁtaeﬁﬁ%&%ﬁé Pg@:ﬂé&aa{?éec

sol vent phase and, water is poured ihto organic

se p M croencapsul at.e .t he pi.gment whil e
pEntEleeR PR o B SORGREBE Arfl B iirPadiat adueods
enul.sificatjon). Aternatively, the organic solvent )
HP‘I‘%‘E elSiéermelba cplprgnatarézl suoh aha selodispersanit omganic
phasei nversi on method, a vehicle or additives for
pigoent ogselfquspbreme terbaddddck;mnd 8 st anivehish IpIend
phase to produce a m crocapsul e, which does not cause

afjudpe®bd QBBtrdlBrRRId Wath Qh'acﬁ%ﬁ?g%ﬂgoéiﬂgf \gégﬁflcge%iohwgro%p-

di spersion for recording l[1qui

W =o the.addition of a |liquid dium of recording
PGk o BB e ste erinteaitprlion e pesapic
met hod in which a part or _all of anionic groups in a
YERRICOER PRithg riamendr e Inébis why,zu agiebusdispersion can
basi cconpound to perform m croencapsul ati on, wherein

bé produed- ihanitcaimp gk scak anichip heiRasatab¥ubtpd eeMent which
conprising a step in which a part or all of anionic

¥ NP EnfAicofPAIARI £ %ﬁﬂ&&g& RiNg,Ar gani ¢ pol yners

are neutralized wit asi c conpound, and is kneaded

In-an ﬁggl%%'fgs of the solvent for use during the above- mentioned

microencapsulation include alkyl alcohols such as methanol, ethanol,
propanol, and butanol; aromatic hydrocarbons such as benzol, toluol, and
xylol; esters such as methyl acetate, ethyl acetate, and butyl acetate;
chlorinated hydrocarbons such a.s. chloroform, and ethylene dichloride;
ketones such as acetone, and methyl isobutyl ketone; ethers such as
tetrahydrofuran and dioxane; Cellosolves such as methyl Cellosolve and
butyl Cellosolve; and the like. A recording liquid of interest that can be
used in the present invention is obtained by sepaljating the microcapsule
prepared by the above-mentioned method from these solvents by means
of centrifugation or filtration, stirring this with water and necessary
solvents, and dispersing again.

The recording ink of the present invention comprises a composite
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medi um together with a color material such as a
sel f-di spersant organi c pignment or self-dispersing

W@ a00p0esshé ack; and a step in which pH is adj use€dIr2007/055303

neutral or acid with an acidic conmpound, and anionic

rroupcont ai.ni ng organi ¢ polymers are precipitated to
gal%wng Wéregfgaﬂivvza%rsy) letsgl¥gnt; apdiwietesi Yherrin the

this way, an aqueous di spersion can be produced that

commosgeigmean ipamticleniscr. peincaysphiaicde (B) gretet] withehwater
is fine and contains a pignent in |arge anount.

RDigparkile 2bsih@) 30l 8Rtih e Eeéi,ﬁ,ew‘ﬂégéi%g\iﬁgjl?rig%%ﬁ%a[rgcle (B)

nment i oned m croencapsul ation incl ude

R T R T T —

xyl ol ; esters such as nethyl acetate, ethyl acetate,
gkat a acetate; chlorinated hydrocarbons such as
chloroform and ethyl ene dichloride; ketones such as

acet on@heanatemretisydrsildo hetipl (Aeioties crither fesindh aaSnthetic
tetrahydr of uran and di oxane; Cell osol ves such as

eedinvh) weti Qﬁ%!ci’(gvépﬂz_ M()ﬂag%]ﬁgfg ﬁgé%gkg)slgg‘?ia:#d{( eleast

Arecording liquid of interest t can

r invention Ls obtained hy separating the )
B g0 s b o S SRRl b D3R8 (B 40 mabsndine
fromthese solvents by nmeans of centrifugation or
peRtradizng agent.rring this with water and necessary
sol vents, and di spersing again. The recording ink of
t he prW8sant thewedtvaine 06 vhe sgethatiCAEDO St Qb STE KN
particle; a water-soluble solvent; and water, wherein

O A LTS5 0y B B NP

ecl(()aan&ei\nncgofr c%%ipno’sit\éhpelrggier}lttc%gtgd 'wrfﬁ{ ¥e£g,r \tvvlhgclzhecérg%)osite
pigment contains a white inorganic pigment particle on the surface of
which an oil-soluble dye is adsorbed or attached, may not be satisfactory.
When the acid value of the synthetic resin (a) is more than 250mgKOH/g,
aggregation during neutralizatio# with base and preservation stability of
prepared ink may be deteriorated. For inkjet recording, the acid value
of the water dispersible resin is preferably 50mgKOH/g to 250mgKOH/g,
and more preferably 70mgKOH/g to 250mgKOH/g.

The acid value of the synthetic resin as thg coating resin can be
determined by the following numerical formula 1.
<Numerical formula 1>
Acid value (mgKOH/g) =

consumed amount of 1N potassium hydroxide aqueous
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is a white pignent on the surface of which an
oi | -soluble dye is adsorbed or attached. The water

waelr®presibl e resin (A) as the coating resin i SP@Er/Jr2007/055303

synthetic resin (a) with an acid value of 50ngKOH/ g to

25 K ,.and at least a part of an acid group is
ﬁ%ﬁiﬁ%ﬂo@g@aﬁlﬂr{awg@t pé)sam%le (amgyng o zesin :
neutralizing agent. Wen the acid val ue of the

synt heflihe acdignogmpf tlse bpsthetivareshi KGR cddting\pdsén is,
di spersion stability of the obtained di spersing

ghreeRNhpl, aCHTBORYli CgRIBTRNSulfRaE doth [ & & %ﬁlﬁhlc%ic? Broup,

conposite pignment contains a white i norganic pignen

t ; face. of ,which,an oil-sol uble dye.is
090 55 i PP Ry L0, At B s o e b
he. id value of the synthetic resin (a) is nore than
%mﬁgﬁ@%g%}"’é@g% Eyrarrble sRlFmragen digneasiblaressn. wit h
base and preservation stability of prepared ink nmay be
det er i $hatfedngRbilityndd lettere tondicegrdinge aeirfttal piéntihg is
the water dispersible resinis preferably 50ngKOH g to

PB4 @n Fhle B RABERIAP IO FOPRIEEE thO synthetic resin
250mgKOH g. The acid value of the synthetic resin as

e P ST oo g Shries e g pgonale
(,;gKOH g) .= consuned_anount of | N potassium hydroxi de
clogengaed stergge ctpbikits ghelaantiamsitoen sempereatuardant

of resin) The acid group of the synthetic resin (a) as
pieferaldyifiCrasimore, and 60°C or more is suitable for inkjet recording.

The synthetic resin (a) as such coating resin is not limited as long
as it satisfies the above-mentioned properties, and may be selected
accordingly. For example, (meth)acrylic resins, polyester resins that
comprise a carboxyl gfoup, and polyurethane resins that comprise a
carboxyl group are suitable.

As the (meth)acrylic resin, for example, copolymers are preferable
that comprise at least one monomer unit selected from acrylic acid and
methacrylic acid; and at least one monomer unit selected from styrene;
substituted styrenes such as a-methyl styrene; acrylic acid esters such as
acrylic acid methyl ester, acrylic acid ethyl ester, acrylic acid butyl ester,
and acrylic acid 2-ethylhexyl ester; and methacrylic acid esters such as
methacrylic acid methyl ester, methacrylic acid ethyl ester, methacrylic

acid butyl ester, and methacrylic acid 2-ethylhexyl, and, copolymers are

more preferable in which as an essential monomer component of self-
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for exanple, a carboxylic group, a sulfonic group, or
a sulfinic acid group, and is not particularly

wo pevirniesso6 Anong t hese, a carboxylic group is arPCHpr06eil/055303

one, giving a favorable self-water dispersible resin.

The, fixin ility of, letters to a recordi ng, paper

Ay gter %Fl?eﬁfts%ﬁ@ r?§1ynf g‘\)o FRBPBe ayerpmer, 3rsy B¢ agil monomer, and
transition tenperature of the synthetic resin (a) is
|magthaciphc B0IC; mbowmesrareawmedi ddtiengnipondrerratio of these

i nprovenent of nozzle clogging and storage stability,

telsgeifi A5 0nb AT dondPorieth 8¢ BrdteBalb] em%fbgf BBleVto>98% Yy mole
nore, and 60C or nore is suitable for inkjet

I
r [ Y/ | ci 1 esip,,(a)_as such coati.
RSB n o AR RN 18,1 51 800 ) mible PR ¥gid homomer,
above- menti oned operties, and may_ be sel ected o
5@%05%“ gm)??e Fib?g%klééﬁﬁ?@? of mathpewsrlig acid meenemer. By this
pol yester resins that conprise a carboxyl group, and
patipuexehlend colgims redintpacticlesi foe inkjearbeoeding tlhapd @ hot
suitable. As the (neth)acrylic resin, for exanple,

cansd WoRLIE cidgking eh8Ndialhtal conprise at |east one
nmonomer unit selected fromacrylic acid and

met hacnyl i .d: t least one nonmer .uni t .
sel ect é%%’# ﬁ:(})l %Crlg g $F Zbgg]ilag CEF P aseat @}Dey]Feéh% gébs%ﬁsw%gatmg
a-net.hyl styrene? acrylic acid esters such as_acrylic
e lﬁé’toﬁjlrm’é§ and mayhe seleeted ascoxdingly end thosy having a
aci d butyl ester, and acrylic acid 2-ethyl hexyl est er
maeclae nasy of 1,600 0 dnesst or 5005000 oz dedpihagFafbiablaci Of
nmet hyl ester, nethacrylic acid ethyl ester,

BBiRAC T balfdter Bpdre®id S8sindMalRINB6RY %1![(9’1 i forms a

2-ethyl hexyl, and, copolyners are nore preferable in

A RTINS S ! S,
t enggr?gre’ o Sl%lecular mass of the resin (a) is not particularly limited to
these, and two or more of different resins (a) may be used at the same
time by mixing them.

The amount pf the water dispersibl,e resin (A) as the coating resin
to be used is not particularly defined as long as the effect of the present
invention is achieved, but preferably 0.5% by mass to 20% by mass in a
recording ink obtained finally.

For the base (b) (alkaline neutralizing agent), in addition to
hydroxides of an alkali metal such as sodium hydroxide, potassium
hydroxide, and lithium hydroxide, and to basic substances such as

ammonia, triethylamine, and morpholine, alcohol amines such as

triethanolamine, diethanolamine, and N-methyldiethanolamine can be

27



10

15

20

met hacrylic acid nononer are used. The conponent ratio
of these essential nononer conponents is preferably
wWGOMrhyssn®l e t o 90% by nol e of styrene nonomer PCHIBA0Y7/055303
nole to 15% by nole of acrylic acid nononer, and 5% by
nole tq 25% nol e of, methacrylic acid nononer. By
0. - driche teses menof aBialrole) Fmimaisgaes: Breferatle. When
i nkj et recording that do not cause nozzle cloggi ng can
e ahecdiohethinglis msedhen nak der ofkjebranulars cmsbe obtdined
resin (a) as the coating resin is not limted and may

heharele chefriae a6 Panadly (BRARhIdORS WAVl SR ARicGhRNt

mass of 1,000 or nore to 100,000 or |ess are

r.ef: r . of sel frwat er dispersi bl e

g§f1§feo tg?engért%?%%fgf&éﬁh rags(l) S?%ﬁ% gXe &f 3@?2}" a%?fﬁached,
esin partigcle in conbinatjon with an aqueous nedi um

:hﬁé m%’r%g%icsﬁe% dasnersionstabilyy, and wheyewm payzleslegging due
particularly limted to these, and two or nore of

@ Phetidntaggregation apsultingfronstite evajidrati®ans hoiseuid/or

m xi ng them The anount of the water dispersible resin

0fardis sbient 98ihpdove&kBi N to be used is not
particularly defined as long as the effect of the

pr eseniy. i lon_i.s jachieved referably 0. 5% by
mass t g‘hé %&%gé/éengglém?lﬁ d;a 3‘6’? g?ﬁ@%y thb%?]é‘il e'atame(?
finally. For the base (b) (alkaljne neutralizing

SRfaRPyite premaant pariicledenganulatrsspigment) an laal inkmst al

such as sodi um hydr oxi de, potassi um hydroxi de, and
prefhrably Hyp@noox od dessand dtmobapirefe salilst 19086 080645, aThe lower
amoni a, triethylam ne, and norphol i ne, al cohol am nes
E4{i0 ofibhe average particle diameter is preferably 50nm or more.

When the average particle diameter (D50%) is more than 150nm,
discharge stability is dramatically reduced, and nozzle clogging and
misdirection of ink drops may occur easily. In addition, when the
average particle diameter (D50%) is 120nm or less, discharge stability is
improved and besides, the saturation of image is also improved.

In this way, resin coating allows a pigment to attach to ink
records firmly, by which the scratch resistance of ink records can be
improved.

The average particle diameter (D50%) of the composite pigment
particle can be measured, for example, with a particle size distribution
measuring device (Nanotrac UPA-EX150, manufactured by Nikkiso Co.,
Litd.).

-Water-soluble solvent-
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tri et hanol am ne, di ethanol am ne, and
N- et hyl di et hanol am ne can beused. Anobng these, use of

wa@pooahesshol amine is nost preferable. Wien therP@i/errhel/055303

amine is used, an ink for inkjet recording can be

obt ai ned wherein the primary particle (B), whichis a
white i F‘ﬁt‘n@ thepresenkinsention usasraterss a liquid
whi ch an oil -sol ubl e dye is adsorbed or attached, has
rro¢disnexbeweenyt thi floveingrwsteahidliuble, sodviehtel{arssi be referred
nozzl e cl ogging due to particle aggregation resulting

ft6 R DI sRARS hebh P R4y BRIVEEHNE dHiePEd 9%&6@9%%@?&% ﬁ}é the

i nproved. The average particle dianeter

. i oJTROSI t e pi t particle- (enc ul at ed
SR SN PS ERORSI G BRSPS SolRe o g
re preferably 120nm or less. The lower |imt of the
%Q@S‘ie peis Over gpluhiliby and nyewewtion of iseatpBrauAdity.
When the average particle dianmeter (D50% is nore than
tsfaets caliiserhby gater abapotagidrs dramatical |y reduced,
and nozzl e cl ogging and m sdirection of ink drops may

occur Iwiterh i dof WhER '
i amet or S DESSy e K Soheetu IRR 1R RPAGR heipiRg
n.of i

R Rt e R
pi g t.tqQ attach to ink records firmy, by which the
é‘i‘ioglgg ﬁlkfygﬁtb@% pehoralenikalcebol alyl etherise nitrpgevedntaihing

average particle diameter (D50% of the conposite
bitareny clardnpd ends mnbidespasiines] sl fufr-@xdailifg cdhdgouhds,
particle size distribution neasuring device (Nanotrac

Propede QarHH%ﬁ%@‘&H&Féﬁe%ﬁrthﬁe%? afl  other water-soluble

solvents. These may be used alone or in combination.

Examples of polyvalent alcohols include glycerin, diethylene
glycol, 1,3-butanediol, 3-methyl-1,3-butanediol, triethylene glycol,
propylene glycol, dipropylene glycol, trimethylol propane, trimethylol
ethane, ethylene glyqol, tripropyléne glycol, tetraethylene glycol,
hexylene glycol, polyethyler‘le' glycol, polypropylene glycol, 1,5-
pentanediol, 1,6-hexanediol, glycérol, 1,2,6-hexanetriol, 1,2,4-butanetriol,
1,2,3-butanetriol, petriol, and the like.

Examples of polyvalent alcohol alkyl ethe;‘s include ethylene
glycol monoethyl ether, ethylene glycol monobutyl ether, diethylene
glycol monomethyl ether, diethylene glycc;l monoethyl ether, diethylene
glycol monobutyl ether, tetraethylene glycol monomethyl ether, propylene

glycol monoethyl ether, and the like.
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Ltd.). -Water-soluble solventThe recording ink of the
present invention uses water as a |liquid nmedium

whowenessps t he foI | ow ng wat er - sol ubl e sol vent SPCTYaB200%055303

referred to as m)i stening agent"”) may be used in

or der ven ylng of the ink and to inprove
di sper i«q?:@ﬁn a5t PP SSY alentalcohelsaryd stheustinc thylene glycol

favorabl e ef fects over solubility and prevention of
mnaphienyl qtldx ethyehe ghycot aumedbenyylether, £vdpbe dilieon.
The wat er-sol uble solvent is not limted and may be

sel ect Bgtaagsles df ﬁﬂirb!ger?—é@ﬁ%ﬁﬁﬁlé nete6ty c'lﬁ‘:do th include

pol yval ent "al cohol s, pol yval ent alcoho ers,

E?ﬁ?@%@% ?ﬁ%ﬁ%ﬂg& S hERE N4 B 4P,

fur tal ounds ropyl ene carbonat es,
L gier 3] amianetledionane oD FIACiAm Y bobybeeosel sodtbe like
These may be used al one or in conbination. Exanples of
pol yvaEsampdes ofiainddésidcldde fryeamide, Nimesihwl femamide,
gl ycol, 1, 3-butanediol, 3-nethyl-I, 3-butanediol,

NNedthéth@'ff&lxﬂﬁﬂhde RERPYERRE 0! ool , di propyl ene
gl ycol, trimet hyI ol propane trimet hyI ol et hane,

et hyl tripr.o ol , .tetraethyl ene

gl ycol', Ehnglx’ ealﬁﬂlﬂ?g&fl%ﬁgl ?Qgﬂétl o1 I,hle)ﬁ‘ano1 amine,
ol ypropyl ene gI ycol, 1,5- pentanedi ol,

gﬂ L@@Qiﬁ@&ﬁ@l mcgogthsrl gming, gligthyd aariaer tuethyl amine, and

1,2,4-butanetriol, 1,2,3-butanetriol, petriol, and the
thekleke.Exanpl es of poI yvaI ent al cohol al kyl et hers
i ncl ude et hylene glycol nonoethyl ether, ethylene
gl ycol Expmoey yt s_lﬂfﬁleéontgﬁﬁh%yéo‘fﬂfound include dimethyl
sulfoxide, sulfolane, thiodiethanol, and the like.

The other water-soluble solvent is preferably one that comprises
a sugar. Examples of sugars include monomeric sugars, two sugars,
oligosaccharides (including trisaccharide and tetrasaccharide) and
polysaccharides. Specific examples include glucose, mannose, fructose,
ribose, xylose, a1.'abinose, galactose, maltose, cellobiose, lactose, sucrose,
trehalose, malt triose, and the like. The polysaccharides stated here are
defined as sugars in a broad sense, which contain matters that broadly
exist in the realm of nature such as a-cyclodextrin, cellulose, and the like.
Derivatives of these sugars include reducing sugar of the above sugars
such as sugar alcohol expressed by General Formula: HOCHs (CHOH) -

nCH20H where “n” represents an integer of 2 to b, saccharides such as

aldonic acid, uronic acid, and the like, amino acid, thio acid, and the like.
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gl ycol nononet hyl ether, diethylene glycol nonoethyl
et her, diethylene glycol nonobutyl ether,

wao edoraewshy| ene gl ycol nononet hyl et her, propyl BCEJIJP2007/055303

gl ycol nonoethyl ether, and the |ike. Exanpl es of I I
val ent al cohol aryl ethers include ethyl ene glyco
enSiea Hepholgsiipetarably yudspecifisissamples thereof
and the |ike. Exanples of nitrogen-containing
hetlade ayeltitol,cswrpitoh diridiHeuldke 2- pyr r ol i done, _
N- et hyl - 2- pyrrol i done, N hydroxyethyl-2-pyrrolidone,

1, 3- di pEhbivk thebslazalceiofifle SI6ARNEOIAICAN, diethylene glycol
y- but yr ol ac%one, and et h((e) I ﬁe. Exar?blgzgeo@’adrﬁea%%ene glycol,

[ fo i deg N; et f or gam de, N- di et h
EEEHEne IR e RBe B, ol EEmetr widuterRlare most
monpet hanol am ne, di ethanol am ne, triethanol am ne,
ﬂ?ﬁ%’%@% | ingterps ofpresexyation stability andylischairge stability.

the |ike. Exanples of sulfur-containing conpound

i ncl ud&hei michof theupibmdteo thelwateanwlublei solvaithaseificantly
and the |ike. The other water-sol uble solvent is

BERER R JisERLrd S @hbANIPEbRERe . S YB3 ke b%mge(fuﬁ{tity of

sugars i nclude nononeric sugars, two sugars,

i.gosaccharides (i nclydi ng..trisaccharide and .
RPRRESE REP P rRBO Rl SR b v B EhaBE Pl content of
exanpl es include glucose, mannose, fructose, ribose,
Rigmment islaype.nwater erarasatien neanlthe duk mehisobs of the nozzle
| act ose, sucrose, trehalose, malt triose, and the

brégresddeeand nysaecedidt inlaslisttairgd fhteec.are defined as
sugars in a broad sense, which contain matters that

br oadl yheXbatedibivat res%llﬁmgfsg%ﬂétr ﬁ‘?ll %%%cgf’ding ink is

orcycl odextrin, cellulose, an
preferably 15% by mass to 40% by mass, and more preferably 20% by

mass to 35% by mass. The recording ink having the content within this
range provides very favorable results in drying property, preservation
test or reliability test. When the content is less than 15% by mass, the
ink may have an impaired discha.rge property and when the content is
more than 40% by mass, the ink may have an impaired drying property.
-Penetrating agent- “

The penetrating agent preferably comprises at léast one of polyol
compounds having a solubility in water at 20°C of 0.2% by mass to 5.0%
by mass. Examples of such polyol compound, aliphatic diol, include 2-
ethyl-2-methyl-1,3-propanediol, 3,3-dimethyl-1,2-butanediol, 2,2-diethyl-
1,3-propanediol, 2-methyl-2-propyl-1,3-propanediol, 2,4-dimethyl-2,4-

pentanediol, 2,5-dimethyl-2,5-hexanediol, 5-hexene-1,2-diol, 2-ethyl-1,3-
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Derivatives of these sugars include reducing sugar of
t he above sugars such as sugar al cohol expressed by

w@evenedsodor mul a: HOCH2 (CHOH) nCH2OH wher e " nPCT/JP2007/055303

represents an integer of 2 to 5, saccharides such as

| doni ¢. acid,  ur.oni cid, and the like, am no acid,
3%%"8“5 03 é’grﬁj“flﬁéetﬁyﬁéa?ﬁ’eﬂ?é%eél}(ﬂsﬂgb?h%lh@@hoIAm&ng these,
pref erable and specific exanples thereof include

Za¢thyldl, 3-hesabedwl andridl 21 trimckhyl- NBopen tamedéol are most
wat er - sol ubl e sol vents, glycerin, diethylene glycol,

tprefirBlleene gl ycol, 1, 3-butanedi ol and
3-methyl -1, 3-butanedi ol are nost preferable in terns

of pre i.on. stabi | j d,di sghar tability. The
ratio 2?%%’%‘%%” 5 %%é%tﬁ?ﬂl tcgpﬁ)folll%g gggfp%#e not

Si ificianfjrl y. affects the discharge stability from .
Ratcularly Hpigrdagilone asdhey c9n be adinstedrjordesirpshpraperties,
rel atively small even though the solid content of

pindmenay besselentgd acomtdinghy afxzanples thessoftihelvdekalkyl and
meni scus of the nozzle progresses and may result in a

ggf’l:éﬂfe;@ of ?biy‘él&)ho_f@ﬁcﬁ %@tcﬁ%hﬁén%\’gleﬁgk ft&rilb?(%%gyl ether,

vent in the recording ink is pr Mass

9 S and r ref.erably.20% b , 35%
BEnAREL B R S eT] <P RUBYIRGe Ml smdnanict e
thi ange provides very favorable results in drying
g Q&%@iqnﬁ glyrelsmpnaphenyh etder.otiethylpng iglyco) memabutyhether,
the content is less than 15% by mass, the ink may have
propylpae ghtollnsmivdrugel prlepeany teirdetiiydont iy @drhiiFbphenyl
nore than 40% by mass, the ink nay have an inpaired

StheN vl OPebhls sutANE &idbinBy Tf}ﬂ?{ﬁé 1ikhe penetrating
agent preferably conprises at [east one of polyol

The content of the penetrating agent in the recording ink is
preferably 0.1% by mass to 4.0% by mass. When the content is less tha;l
0.1% by mass, quick drying property cannot be obtained, resulting in
blurred image in some cases. When the content is more than 4.0% by
mass, the dispersion‘stability of tile colorant is impaired, and a nozzle
tends to clog. Besides, permeability to a recording medium is increased
more than necessary, and the reduction of image density or strike
through may occur.

-Surfactant-

The surfactant in the recording ink is preferably a surfactant
such that dispersion stability is not impaired depending on the type of -
colorant and a combipation with a water-soluble solvent, and that has

low surface tension and a high leveling property. At least one selected
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compounds having a solubility in water at 20C of 0.2%
by mass to 5.0% by mass. Exanpl es of such polyol

W@ 0upaessoe al i phatic diol, include 2- PCT/JP2007/055303

et hyl - 2- net hyI -I 3 pr opanedi ol ,

3dl[TEth|\/l ned| 22d|eth
é’ﬁe%tr ﬂgiuozo pyﬂa-nts 38 guidpbleedidonong
2 4 d| nmet hyl - 2, 4- pent anedi ol ;
pheseg ﬂv@mwrfacbanh@aammsmp,referableene | ,2 diol,
2-ethyM 3-hexanediol, 2,2,4-t rinethyl-1 ,3 pent

anedi oThangurhber bf &@boﬁ@ﬂ&tﬁﬁ?@@b%%&fﬂé\'ingt

hexanedi ol and 2,2, 4-trinethyl -| pent ane are

etrati agent
ko og‘fie@‘ﬁ@?%?ree%*‘%‘%ar RIS P S By fl%ﬂ&
g@ an be l%st ed to deS| red properties, and nma be
%Jc n Htllﬁljd% cgrhon subsitutedihyetl uering ag leascthamkgy the
and ajy et hers of pol yal cohol such as diethyl ene

eifgcioif firmorin erapt nett be obtainbg) end wherciil is moaaptieny 16,

et her, ethylene glycol nonoallyl ether, diethylene

gfdlﬂ@insriﬁrwghﬁfkyéheﬁtfhfé ma 54 Byh&ie gl ycol nonobut yl
et her, propylene g ycol nonobutyl ether, and

tetra hl or ephen ower
aI coho as &t ﬁgﬁ Surgﬁ%ﬁa %gﬁv&%péﬁﬁgorggmgrﬁul&mc
penetr | gent in the recording ink is
PRI 2% Yoreadkykearhoxwhhgompewnd yynarfivezoalkyl
content is less than O. 1% by mass, quick drying
phegphaty estamoim e, @lemﬂdordakyﬂl étihyendobiddradthcets,

i mage in sone cases. When the content is nore than

FolPBRPIKFRS ethia® p@!l}%ﬁ@f %bl%oghag ial ﬁ{ af &ﬁ%lg?@él%&?&her

Is inpaired, and a nozzl énds to c
AN O it
po yoxyalkylene ether polymer compounds having a perfluoroalkylether
group in a side chain thereof are most preferable because of low foaming
property.
Examples of the perfluoroalkyl sulfonic acid compound include
perfluoroalkyl sulfonic acids, perfluoroalkyl sulfonates, and the like.
Examples of the perfluoroalkyl carboxylic compound include
perfluoroalkyl carboxylic acids, perfluoroalkyl carboxylates, and the like.
Examples of the perfluoroalkyl phosphate .ester compound
include perfluoroalkyl phosphate esters, salts of perfluoroalkyl
phosphate ester, and the like.
Examples of the polyoxyalkylene ether polymer compound having

a perfluoroalkylether group in a side chain thereof include
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t hrough may occur. -Surfactant- The surfactant in the
recording ink is preferably a surfactant such that

wale@paesion stability is not inpaired dependi NnBCDIP26R55303

type of colorant and a conmbination with a

wat er - sol ubl e sol vent, and that has |ow surface ]
pelyoryalladene ebheyhpolemelrs having pararfluopealkgleyhep geoup in a
sel ectedfrom silicone surfactants and

sldeottedurthaeédnislfusic 2idid asee sadwipolyeselkylene ether
fluorosurfactants are nost preferable. The nunber of

. ! L0t
paaAE, SR 4 it REAE oy s L ELan e
R S A L SR T R
obt ai ned, and when it is nore than 16, problens in

gidg chaar thaeadf, and shedikebe caused. Exanpl es of the
fluorosurfactant include perfluoroal kyl sulfonic acid

conpouRstamyiles bf tier ealrkeek i6@ 0D ekadel SalEPHPRUSEbSurfactant
per fl uoroal kyl phosphate ester conpounds,

fe}%%gﬁhé@fi%kﬂ I\?HQWH”@P%@I?&)@W%@H&%%@@M kyl ene

er pol'ynmer conpgounds Havihg a pée yPet her
[ jde chain. .t hereof, and the |ike. Anpbng
Bﬁ@iﬁgﬂEQQQED?dpﬁgﬁ@hgkéther pol ynmer conpounds havi ng
a perfluoroal kyl ether group in a side chain thereof

ar e no$hefhusresutfhetamégnay beafithava freahlynpreaopdrong. or a
Exanpl es of the perfluoroal kyl sulfonic acid conpound

corahiedeiadBr Avaitiklalolagl sul fonic acids, perfluoroal kyl
sul fonates, and the |ike.

Examples of the commercial product include Sarfron S-111, S-112,
S-113, S-121, S-131, S-132, S-141, S-145 (all products are manufactured
by Asahi Glass Co. Ltd.); Frorard FC-93, FC-95, FC-98, FC-129, FC-135,
FC-170C, FC-430, FC-431 (all products are manufactured by Sumitomo
3M Limited); Megafac F-470, F1405, F-474 (all products are
manufactured by Dainippon Ink énd Chemicals, Incorporated); Zonyl
TBS, FSP, FSA, FSN-100, FSN, FSO-100, FSO, FS-300, UR (all products
are manufactured by DuPont); FT-110, FT-250, FT-251, FT-400S, FT-150,
FT-400SW (ail products are manufactured by Neos Company Limited);
PF-151N (manufactured by OMNOVA Solutions Ipc.); and the like.
Among these, FT-110, FT-250, FT-251, FT-400S, FT-150, and FT-400SW
manufactured by Neos Company Limited, and PF-151N manufactured by

OMNOVA Solutions Inc. are most preferable in terms of favorable

printing quality (especially, color-producing property) and remarkable
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Exanpl es of the perfluoroal kyl carboxylic conpound
i ncl ude perfluoroal kyl carboxylic acids,

w@enhessr®al kyl carboxyl ates, and the |ike. Exeempimeeowiss303
t he perfluoroal kyl phosphate ester conpound include

perfl uoroal k i phosphate esters, salts of
FRPEPYRMEBE @ eVﬁEIWQrfé’s%papahd the |ike. Exanples

of the pol yoxyal kyl ene et her pol ynmer conmpound having a
per f | udwsombhredibic leaangrle vf the flmosssla-fadtaind, tHiee @&pbressed by
i ncl udepol yoxyal kyl ene et her polyners having a

slldwiier Setdeyhedl FirndiaURel é?liﬁalfl!a.de chain thereof,

sul furic acid ester salts of polyoxyal kyl ene et her

. [ rfluoroal kyl ether group in a side
gﬁ%%ﬁﬁ%%gﬁé8gg“§§ﬁﬁ b pol yoxyal kyl ene et her pol yner
havi ng a perfl uoroal kyl ether group in a . side chain
%ﬂgﬁ of , A\the |ike. Exanples of the counter ion of
these sa of fluorosurfactant include Li, Na, K NH4,
NH3CH2CH2EH, Nal2( CH2CH2OH) 2, NH( CH2CH20OH) 3, and t he
i ke. The fluorosurfactant nay be either a freshly

P DRIt SRR ik oI M B
- ' o - S-1 -1 S-141,  S- 145 |1
Bl ey Py TR ik aSebti o

Eiégr d FG93, FC 95, FC-98, FC-129, FOL35, FC-170C,

HeC ’OIFB%]_(V(]Q@I]GIIE Rotiiic equniies apdem had: peeifidayly includes
Sumtonmo 3MLimted); Megafac F-470, F1405, F-474 (aU
pihydwogen atemphiyNacKy Ngl, WHEEHR CODOH] NEACHCH,0H)s,

Chemi cal s, Incorporated); Zonyl
10  and NH(CH2CH2OH),);

ik
CFy—CF  GFCF, CF,.  CF;CF,
CF;—CF and .

I 3

CF,

2 -0-—ro~-0x ),

where Rf’ represents a fluorine-containing group expressed by
following Structural Formulae; X represents the same meaning as

15 mentioned above; n and m represent an integer of 1 or 2 and 2 — n,

respectively;

F{—ConFﬁn—CHZCH'Z——
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TBS, FSP, FSA, FSN- 100, FSN, FSO 100, FSO FS-300, UR
(all products are manufactured by DuPont); FT-110Q

WO-TR5Q05866T- 251, FT-400S, FT-150, FT-400SW (al | p@r/avboet/@s5303

are manufactured by Neos Conpany Limted); PF-151N
(manuf agt ured by OVNOVASol utions Inc.); and the Iike.
Anmong PHéLe D yepresentspan infggerqf $6a 10FT- 400S, FT- 150,
and FT-400SW manuf act ured by Neos Conpany Linited, and
PE- 151N manuf act ured by OVNOVASol utions Inc. are nost
prEdf eTapT@HHL«?®8 %f favorabl e printing quality
(especially, col or-producing property) and

remar kabl ei nprovenent of |eveling property on paper.
As a s L.{igee f the fluorosurfactant, those .
expr esggl%&%yﬁ¥ o?‘ﬁg&kﬁé RYSSGRE % SRBiSnReaning &g pentioned
ag)l e (1) Anionic fluorosurfactant where Rf represents
abX Kt ure of fluorine -containing hydrophobic groups
expressed by follow ng Structural Formnul ae;
Arepresents -SO3X, -COOX, or -PGBX (wherein Xis a
cdﬂﬁt—e{s@nj(on and specifically includes a hydrogen
atom Li, Na, K, NH4, NH3CH2CH2OH, NH2( CH2CH20OH) 2, and
NH( CH2CH2O0H) 3) ; QR, where Rf represents a fluorine -

- cont ajyni.n r.o express by follow ng Structural
For mi e PO B R i Sain e e anaen e above.
%?N(g;gﬂn_ and mrepresent an integer of 1 or 2 and 2 -

Bt ilyeuopurtactaniCE 2CF- - CH2CHwhere n represents
an integer of 3 to 10;

Rf—O—é‘CHZCHZO%H

where Rf represents the same meaning as mentioned above; n

represents an integer of 5 to 20;

R —0 —f-CHCH,0 —H
where Rf’ represents the same meaning as mentioned above; n
represents an integer of 1 to 40.
(8) Ampholytic fluorosurfactant

X
I 3

'N—CH,C00
CH,

where Rf represents the same meaning as mentioned above.

(4) Oligomeric fluorosurfactant
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Ef -S-CHtCH 2-C0OO X where Rf and X represent the sane
meani ng as nenti oned above; Rf-SO 3-X where Rf and

woc@pnesent the sanme nmeani ng as nenti oned abovRCT/§E2D07/055303

Noni oni ¢ fluorosurfactant Rf-O -CH2CH20 H where Rf
represents the same neani ng as nentioned above; n
represents an integer of 5 to 20; Ef-O (-C HOHO ) -H
where Rf repres%rﬁ t he sane neani ng as nenti oned
above; represeats $i nteger of 1 to 40. (3)

holytic fluotosurfactant CH 3 where Rf represents
tAggos% meani Ny &smerd rdwed above. (4) Aigoneric

fl uorosurfacta Ef /n XBS-HD -CH, -Lf -:CHf-j-0 -SO3
X where Rf" represents a fluorine -containing group
expressed by follow ng Structural Fornulae; n ,
represents ointeger of 1 to 10; and X represents th
same mEAFTAGVadeREeREh 8 dlugssnes containioogmopp. expessed by

following Structural Formulae; n represents an integer of 1 to 10; and X

represents the same meaning as mentioned above;

Fﬂ(—cFZCFZ—);cHr

where n represents an integer of 1 to 4;

— | -
GH, GH,
H{—O-@Hz { okg)lo Foreho ]'m(on } c —O%H

CH, GH, "

where Rf” represents the same meaning as mentioned above; 1, m,
and n represent an integer of 0 to .10, respectively.

The silicone surfactant is not limited and may be selected
accordingly, and those that do not degrade even at high pH are
preferable. - Examples thereof include side-chain modified
polydimethylsiloxanes, both-ends modified polydimethylsiloxanes, one-
end modified polydimethylsiloxanes, modified polydimethylsiloxanes in
which both ends of a side chain is modified, and the like. Those having

as a modified group a polyoxyethylene group or a polyoxyethylene

polyoxypropylene group are most preferable since they exhibit favorable
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where n represents an integer of 1 to 4, ORf ORf
H4-0 - C 2-[-GHH-Q ( CHCHp )m CH, -| - CH2- O-J- H where

waRbdo7nesnresent s t he sane neani ng as nenti oned BODYR20A7/055303

m and n represent an integer of 0 to 10,
%&Tétlvel . The silicone surfactant is not |limted
PSS LRPEULRYS SHBei@Mgl vy, and those that do not
degrade even at high pH are preferable. Exanples
t her eoBuchcuutietantmayiiad. eitheda ffrexhly prepared one or a
pol ydi et hyl si | oxanes, bot h-ends nodified

eoahytiraRiRyheaillaanes, oneend nodified

pol ydi met hyl si | oxanes, nodified pol ydi net hyl si | oxanes

o VA shohah e ok g6 shate st e

| I t hyl
Tord it Sy Bhet Ghsmpont Comddtt et Boaf ormingcBraey

exhi bit favorabl eproperties as an agueous surfactant.
Siglons(Ud.abiduy fornemarhpleei t her a freshly prepared one
or a commercially available one. The commerci al

d | f
ﬁrKO gﬁ’ll‘ﬁe %nge&%ﬁié Hoccgﬁéﬂ Cgﬂl?clo%e fﬁ?&&gﬁ&%‘ ﬁg%ﬁm:!i@é)(f‘gnd may

HObOk e A BTy e&%@sagﬁg{ﬁﬂhﬁﬁaﬁs PERRds Grrgesed

g}% be seI ect ed accordi ngly; exanpl es thereof
1 &opmatla an whlyichal pelwatlgylsne oxide siructure

Fornula in mhlch a pol yal kyl ene oxide structure is
iisnntwdmeed intd thd sideshdén ofaiSi pfrtidanSf dietdthghdsiloxane:
di met hyl pol ysi | oxane :

CH : CH3
Sl-— Sl—CH3
H, nCH

X:—R(C2H4O)3(C3H60)bR1

where m, n, a, and b represent an integer; and in the X, R and R’
represent an alkyl group or an alkylene group.

For the polyether-modified silicone compound, commercial
products can be used, and examples thereof include KF-618, KF-642, KF-
643 (all products are manufactured by Shin-Etsu Chemical Co., Ltd.),
and the like.

In addition to the fluorosurfactants and silicone surfactants,
anionic surfactants, npnionic surfactants, amphoteric surfactants, and

the like can be used as necessary.
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CHCHCHCHCH- Si- O Si- 0Si- O Si-CHC
HCHmMx CHX- RRC2H O)a( CHRO) bR' where

WOorpoon/;103806 and b represent an integer, and in tPer/X200/055303

and R represent an al kyl group or an alkylgne group.

For th ol yether-nodified silicone_conpoun

comer aémﬂe@d& @ndonigpugtacianiincinde pg ethyilane eof

i ncl ude KF-618, KF-642, KF- 643 (all products are
mikyiethenacdaty dodecylbearerGhentfemdteCouccibbth dsteaRdlfbhgte,
like. In addition to the fhiorosurfactants and

sbiliae ﬁ&uﬁﬂﬁfé}@a@ﬁ%%%po@%:&@tﬁyl%ﬁ%fﬂﬁgrﬁﬁ &r ﬁgﬂﬁ%[ Gnd the

surfactants, anphoteric surfactants,”a t can
used as necessary. Exanpl es of anionic- surfactant

i'nclude pol yoxyet hyl ene al kyl et her acet ate,

dodecyl penzene sul fonate, succinate ester sulfonate,

sodi um‘PFamBIea O nogianig srfagtanionglede heatzleateglyeelher

sul fonate, and the |ike. Exanples of nonionic

surfhatzrdst polyokyethydess yllgdethglrysolyosyethgléranilylphenyl
pol yoxyet hyl ene al kyl et her, pol yoxyet hyl ene

o ot ot oBIUARY S Wb EIRLSLA) 63t gy et

pol yoxyet hyl ene sorbi'tan f

I of acetyl ene glycol surfactants include
g%ig,r{g?g-ﬁ‘eretranet hyl - 5-di t hi ne- 4, 7-di ol ,
3, 6-di pet hyl - 4-octine-3,6-diol, 3,5-

xa.myples of acetylene glycol surfactants include 2,4,7,9-

tetramethyl-5-dithine-4,7-diol, 8,6-dimethyl-4-octine-3,6-diol, 3,5-
dimethyl-l-hexane-&ol, and the like. For the acetylene glycol
surfactant, commercial products can be used, and examples thereof
include Surfynol 104, 82, 465, 485 or TG by Air Products and Chemicals,
Inc.

Examples of the amphoteric surfactant include lauryl
aminopr'opionate, lauryl dimethy_i betaine, stearyl dimethyl betaine,
lauryl dihydrquethyl betaine, lauryl dimethylamine oxide, myristyl
dimethylamine oxide, stearyl dimethylamine oxide, dihydroxyethyl
laurylamine‘oxide, polyoxyethyiene coconut oil alkyldimethylamine oxide,
dimethyl alkyl (coconut) betaine, dimethyl lauryl betaine, and the like.

These surfactants are easily available as a commercial product
from Nikko Chemicals Co., Ltd., Nihon-Emulsion Co., Ltd., Nippon
Shokubai Co., Ltd., tho Chemical Industry Co., Ltd., Kao Corporation,

Adeka Corporation, Lion Corporation, Aoki Oil Industrial Co,. Litd.,
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di met hyl - | -hexane-3-o0l, and the like. For the
acetyl ene glycol surfactant, commercial products can

wheooasesspe and exanpl es thereof include SurfynoPCLORRN07/055303

82, 465, 485 or TG by Air Products and Chem cals, Inc.
anpl es of the_ anphoteric surfactant include |auryl

gﬁ@ﬂ@ﬁﬁ%ﬁpgﬁ&iﬁduﬂauﬁyﬂiébﬁ%@hyl bet ai ne, stearyl

di met hyl betai ne, lauryl dihydroxyethyl betaine,

| aur y| Thiersetrfadtant irenoixlingtedmio tleisy| add bt hylrfavtaet may be
oxi de, stearyl dinethylam ne oxide, dihydroxyethyl

hasd Yl m&&lﬂﬁinaﬁﬁidoxﬂﬁﬁ]W}ﬁe}%ea gﬁﬁ%@%m‘]ﬁéed alone is

al kyl di net hyl ami ne oxi de, di net coconut

[ et hyl lauryl Retaine, and the like. ese
BELE 10 Be AT tn R bRoor S maiine Bienspl Fomnd
product from Ni kko Chem cals Co., Ltd., N hon-Enulsion
eplubilization, Gypwhichsthasmefactants canexistrgablyCheni cal
I ndustry Co., Ltd., Kao Corporation, Adeka
Cor por &he enntdntof thergpafaithotiin Mok ireddrdingthisis paiferably
Co,. Ltd., Sanyo Chem cal Industries, Ltd., etc. The

o . o .
Surbash Ak € 90 LU MASAL BRI by 1 HELER
rfactant used alone is hard to be dissolved in the
reco cﬁ'ng ink, mxture thereof results in
sol ubi | i zation, by which the surfactants can exi st )
st abl yWhemetheogamdant & leshéhan 0.0t masst the effedmdsulying
ink is preferably 0.01% by mass to 3. 0% by nmass and
froretlr adéitinl of SurFdctant MsE bk dot% WheBshe cHhtdhttiBenore

content is less than 0.01% by mass, the effect

{18 BI0%W Sy mass, permeability to a recording medium is increased
more than necessary, and the reduction of image density and bleed-
through may occur.

-Water Dispersible Resin-

The water dispersible resin is not limited and may be selected
accordingly; examples thereof inclﬁde condensation-based synthetic
resins, a@djtion-based synthetic resins, and natural polymer compounds.

Examplés‘of the condensation-based 'synthetic resin include
polyester resins, polyurethane resins, polyepoxy resins, polyamide resins,
polyether resins, silicone resins, and the like. Exgmples of the addition-
based synthetic resin include polyolefin resins, polystyrene resins,
polyvinyl alcohol resins, polyvinyl ester resins, polyacrylic acid resins,

unsaturated carboxylig: acid resins, and the like. Examples of the

natural polymer compound include celluloses, rosins, natural rubber, and
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fromthe addition of surfactant nay be |ost. Wien the
content is nore than 3.0% by mass, perneability to a

WO e@omnelsng nmedi umis increased nore than necesBEr/YR20em$5303

t he reduction of image density and bl eedt hrough may

. -Water Dispersible Resin- The water dispersible
gggi\]ﬁ s not limted and may be sel ected accordi ngly;
exanpl es 't hereof include condensati on-based synthetic
r esi ns Thedstaterahispastile sgairhatdycbe asédas adnemopolynedr, or
pol ymer conpounds. Exanpl es of the condensati on-based

sa¥ Betised 2 Sopohhefs. 20 )éﬁﬁfp%rslt'éel%lsﬁ? arRPA Y gf-'éﬁi Qia% of

resins, poI yepoxy Tesins, pol yam de resins,

and | i of t
Eg%ll?ﬁ%ln% gﬁgsyn 5‘? icypg’s‘rf‘ Pﬂ?:veiﬁ' %e‘i)g%g%&@ry hséd.
resins,, polystyrene resjns, polyvinyl alcohol resins,
pol yvi K9F tg%f@f tey ébﬁﬂ%ﬁbé‘%)r%@r qs¢ which avesselfdispersant
unsat urated carboxylic acid resins, and the I|ike.

Hrarplthe hyfdrbphhmagmugl offthk yerin ﬂ;ediﬂﬁ@uﬂd)el wsddideBven if the

cel l ul oses, rosins, natural rubber, andthe |ike. The

i‘@élﬁflté@lﬁ&&issﬁ@ lﬁaxree&isﬁef@mﬂ% ﬂﬁfsé ,Cﬁ§eﬁ‘ Eﬂf&&;ﬂiﬁﬂ%y

be used as a copolyner; 1.e

ki) A0l A EaE ARt e LS s

ter dispersible resin, those which are
se. ingreersafialyestenresia onnplpptithase gesip opfenisions of
resin itself can be used. Even if the resin itself

Thxen pacticleatimidire prepabid by Yhe ehosleidi %@lly.merization and
di spersibility by surfactant or resin having a

SYSPeRMA | bSly%él‘ant?(ﬁ{‘ oPEn¥sfatdd MYhomer are suitable. In the

case of emulsion polymerization of unsaturated monomer, reaction is
carried out in the water to which an unsaturated monomer,
polymerization initiator, and surfactant, chain transfer agent, chelating
agent, pH controlling agent, etc. are added to thereby prepare a resin
emulsion. Thus, it is easy to obt;ain a water dispersible resin, and since
the composition of resin can be changed easily, it is easy to make a resin
with the intended quality.

Examples of the unsaturated monomer include unsaturated
carboxylic acids, (meth)acrylic acid ester monomers, (meth)acrylic acid
amide monomers, aromatic vinyl monomers, vinyl cyano compound
monomers, vinyl monomers, allyl compound monomers, olefin monomers,
diene monomers, oligomers having an unsaturated carbon, and the like.

These can be used alone or in combination. Combination of these
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these, ionomers of polyester resin or polyurethane
resin, or enulsions of resin particle that are

wW@e@passoe by t he enul sion pol ynmeri zati on and sSPSP&EreI55303

pol ymeri zati on of unsaturated nononer are sui tablg In
the case of e si.on pol ymerizatjon of unsaturate
MNHEPTS ?ﬁ%gﬂ?ﬁl Cié pedificationnl nraperdessans, Properkipe pf
an unsat urat ed nmononer, polynerization initiator, and
gerinzesmalso hehaodifiedhby belymegeinationrehettiomgr @geﬂtr,e aption
controlling agent, etc. are added to thereby prepare a

g d) a 8 IHa®IMY- typeolybrizatRashitift@bt ai n a wat er
di spg]er3| blgg resPﬁ lp?ﬂ?& srr?ce t he corrp03|t| on of resin

t he Pﬁ?é%%@@%qugﬁﬁ% hsplledid SARoRRic Tl Tl 636 ot acid,
anl unsat ur at ed carboxylic acids
HF&%H%)@WWI %FéF%lmésat%d fymeie psid, mralero %\Q,ifiyﬂld the ilike.

am de nononers, aromatic vinyl nmonomers, vinyl cyano

conmpou E&ammiemef monafuyd:tmmidmt&x)aaiyﬂml acidspieesdnclude
nmononers, ol efin nononers, diene nononers, oligoners

BesthPUnRthHBSAL Y, LA ﬁ@fpmylﬁ@dléoggo%ﬂkﬁetﬂ fatE2h-

be used al one or in conbination

SOEFRIBE B o O 8 Bl s

fleﬂ ymeri zation reaction or_graft reaction
a*%ﬂ» |ngb%f mothagsplajae?iethyibexyl meathacuate, octyl
Exan'pl es of the unsaturated carboxylic acids include
sethherylats, «ﬂ,ecyﬂemleah:{c;tbrla:teadodiecylhﬂ@@facﬁylacé thetadeyli C
acid, maleic acid, and the |ike. Exanples of

ﬂié?lﬁ%llem&i{eg gﬁlyﬁﬁl%@%%dwﬁaett@ﬁg ! @%%hé&g%#ggb?nzyl
&%‘tﬁ&&!ﬂa e, glyc1dy1 methacrylate, 2-hydroxyethyl methacrylate, 2-
hydroxypropyl methacrylate, dimethylaminoethyl methacrylate,
methacryloyloxyethyl trimethyl ammonium salt, 3-
methacryloyloxypropyl trimethoxysilane, methyl acrylate, ethyl acrylate,
isopropyl acrylate, n‘-butyl acryléte, isobutyl acrylate, n-amyl acrylate,
isoamyl acrylate, n-hexyl acrylate, 2-ethylhexyl acrylate, octyl acrylate,
decyl acrylate, dodecyl acrylate, octadecyl acrylate, cyclohexyl acrylate,
phenyl acryiate, benzyl acrylate, glycidyl acrylate, 2-hydroxyethyl
acrylate, 2-hydroxypropyl acrylate, dimethylaminpethyl acrylate,
acryloxyethyl trimethyl ammonium salt, and the like. )
Examples of multifunctional (meth)acrylic acid esters include °

ethylene glycol dimethacrylate, diethylene glycol dimethacrylate,

triethylene glycol dimethacrylate, polyethylene glycol dimethacrylate,
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butyl methacryl ate, isobutyl nethacrylate, n-anyl
net hacryl ate, isoanyl nethacrylate, n-hexyl

woredonaesys at e, 2-et hyl hexyl nethacryl ate, octyPCT/JP2007/055303

nmet hacryl ate, decyl mathacryl ate, dodecyl

acryl at ctadec t hacryl at e, cl ohexyl
ﬂgﬁ&g %Pﬁtgiy Ogﬁiéwlth Fy I‘hgéty 5B 2)ycol dimethacrylate,
nmet hacryl ate, glycidyl nethacrylate, 2 hydroxyethyl
el hazsamaémla dlraetItWy}:aty,pneImdntyhgb@oI gimtthacrylate,
di met hyl am noet hyl net hacryl ate, net hacryl oyl oxyet hyl

dipropliate glmnm%@tmb&yla& MW%%%%%MP&%%ﬂgacrﬂate,

tri met hoxysi | ane, methyl acryl acry

BWIR I a i sebut yl

gg ?%ne ggéla&lg%ertﬂﬁg&é&e ?O%Brh}fst(gcr yl ate, n-hexyl .

acr I at hexyl acrylate, octyl acrylate, decyl
P‘é‘fy OYISESHQJ@%LOW%I&{I Jpropanedaemkthyelirepane

cycl ohexyl acrylate, phenyl acrylate, benzyl acrylate,

ghipsitigerydatey wummthzldiyﬂtme)rmﬂmyeth@@yyémt polyethylene glycol

2- hydr oxypropyl acryl ate, dinethylam noethyl acr yI at e,

Aty IR Sfrithyl v Bl oyl dB8] P{ﬁﬁ%él §4Iu& dgd%'brg late,

Exanpl es of nultifunctiona )acr

I I cr th
g{hﬂé‘yﬁ’q(ﬁ%& §g rﬁﬁﬁga% X fﬁg n&ﬁ% ]gcﬁ @fciage r}/eopentyl glycol
& j met hacryl ate, polyethyl ene gl

Wﬁ?&%rzpd%%lape@l@ﬁlﬁlp@ﬂétﬁgl rowlmaq@m:qll dinerylate,
1, 4-butyl ene glycol dinethacrylate, 1,6-hexanedi ol
a;%td(étacyybkyprampgytplyénﬂbmtb@hnél mﬂ’ hag(ay! at e,

di propyl ene gl ycol dinethacryl ate, polypropyl ene

Séry sty 5é ?ﬁﬁéﬂ&gbfopa‘ﬂél YHHIe%h?ﬂﬂp%;yéﬁﬁl triacrylate,

di met hacryl a

L %eﬁrj%haﬁ@” iR ACST ot hane

(ti rimet hacr | at e, pol yet hyl en %lycol
1tr1methylol tetraacrylate, tetramethy olmethane tetraacrylate,

pentaerythritol tetraacrylate, dipentaerythritol hexaacrylate, and the
like.

Examples of the (meth)acrsrlic acid amide monomers include
acrylamide, methacrylamide, N,N-dimethylacrylamide,
methylenebisacrylamide, 2-acrylamide2-methylpropanesulfonic acid, and
the like.

Examples of the aromatic vinyl monomers include styrene, a-
methylstyrene, vinyl toluene, 4-t-butylstyrene, chlorostyrene,
vinylanisole, vinylnaphthalene, divinylbenzene, and the like.

Examples of the vinyl cyano compound monomers include

acrylonitrile, methacrylonitrile, and the like.
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di acrylate, triethylene glycol diacrylate,
1, 3-butyl ene glycol diacrylate, 1,4-butylene glycol

wale@enydsed e, 1, 6- hexanedi ol di acryl ate, neopenegi/JP2007/055303

gl ycol diacrylate, 1,9-nonanediol diacrylate,

pol ypr | ene col _djacryl ate, ) ]
2,2" - bﬁ%{llfﬂgﬁ 8%‘9@%1181;)9918129%@ AyenQnersimelude allyl sulfonic
2,2 -bis(4- acryl oxydi et hoxyphenyl ) propane,

aeidnant iy Saltpr alfwlaeine; allylehlveidet diatbilawiabet hane
triacrylate, tetranethyl ol nethane triacryl ate,

didllyildizh EeHy0h minedwiade 6x1tat £ad tRE 1&EEL hyl Ol Met hane
tetraacrylate, pentaerythritol tetraacryl ate,

di pent ' h crylate, and the ]ike. Exanpl es

of IOt heﬁg%ﬁ%éaéﬁ/ § @)égéﬁl %nggs RrgAe F§LY§PIBUH_€°P@HGM’
acryl am de, nethacrylam de, N, N-di net hyl acryl am de,
%‘ﬁﬁb?%@bi sacryl ani de, _ _

2-acryl am de2- net hyl propanesul fonic acid, and the

li ke. Examplesofithet dienarmondineryinghdebooadieae) ¢Klbkdifrene,
styrene, a- nethylstyrene, vinyl tol uene,

dnd theltikest yrene, chl orostyrene, vinylanisole,
vi nyl napht hal ene, di vi nyl benzene, and the |ike.

Exanpl i Ny ano_conmpound, nonomer s i ncl ude
acr SF oﬁgg%@;}%sbﬁr%tehégy § ﬁo%olll?‘?qse‘,rlc Ylﬁ‘é(?gcefate’ viny fidene
lLi.ke. Exa.rrpigﬁ of the al l%}‘g conpound nononers include

chlppdesyipgbhlonids. ainyl ¢therswinyt ketdrey vamylpgyrodidope, vinyl
chloride, diallylanne, diallyldinmethylanmniumsalts,
sanfprit ecidi keits Baktept iy lofmeblootstlhing, FRRANRE thoxSiAEE, and
et hyl ene, propylene, and the I|ike.

the like.

Examples of the oligomers having an unsaturated carbon include
styrene oligomer with a methacryloyl group, styrene-acrylonitrile
oligomer with a methacryloyl group, methylmethacrylate oligomer with a
methacryloyl group, dimethylsiloxane oligomer with a methacryloyl
group, polyester oligomer with an acryloyl group, and the like.

The water dispersible resin preferably has a pH of 4 to 12 since
dispersion destruction or the breakage of molecular chain such as
hydrolysis is caused under strong alkaline or acidic condition, and more
preferably a pH of 6 to 11 and most preferably a pH of 7 to 9 in terms of
miscibility with a water dispersible colorant.

The average particle diameter (D50%) of the water dispersible -

resin is associated with the viscosity of dispersion. When dispersions

have the same composition, the viscosity under the same solid content
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Exanpl es of the diene nononers include butadiene,

chl oroprene, and the Iike. Exanples of the vinyl
wOorewoiressss | ncl ude vinyl acetate, vinylidene chPOr/ire97/055303

vinyl chloride, vinyl ether, vinyl ketone,

inyl rolidone, vinyl .sulfonic acid or its salts, )
DeRmES Irge ity She ZRAUCoR gf PaFtickclipmatanc, Imorierite avoid
i ke. Exanpl es of the oligoners having an unsaturated
excassiveln bighivissosity né poépagedenkwihé asermiehpeftidlodiameter
group, styrene-acrylonitrile oligoner with a

(REO%E bf tiey wageL8RpeFEbIY FBh haprdi 1y dlﬂﬂ'@fm%é.g Phe

met hacryl oyl group, dinethylsiloxane ofligoner w

Up, -pol vester ol r,with an
R alobe B R PR N e S TR L pevegal tons
resin preferab s a pH.of 4 to 12 since dispersion
RS TAR G%Pi@/mgat@ﬁéﬁ%gfelﬂarm than the nbeale openingef
hydrolysis is caused under strong al kaline or acidic

wdiel heah, Bren when thefeemigeypartiolt dfarbetep id dndillbr than
nost preferably a pHof 7 to 9 in terns of mscibility

thid Ho]v8p Eking] ' | i
At e e 18 FHEHRG g i

esin ' d.with the viscosity of digpersion.
YRBicter T IREPEE Aehidiaity dgsg#ar@awpwsoﬁgr{yn, 6, n Sfder
viscosity under the sanme solid contentbecones |arge
Bt §e l-régagﬁ%wrsmaoamne@heoﬂudmtxeravermg@paemcheo
avoi d excessively high viscosity of prepared ink, the
dinoredge (PEOY) of thelivatet dispeD5bI) rafintib enoyat®feferably 200nm
di spersible resin is preferably 50nm or nore. The

OIS afliSREStT RSB 1BOWhT Br Blysaver age particle
di ameter of several tens . .

Preferably, the water dispersible resin serves to fix the water
dispersible colorant on the paper and forms a film at a room temperature
to improve the fixing ability of color material. Therefore, the minimum
film-forming temperature (MFT) of the water dispersible resin is
preferably 30°C or less and more I.)referably_ 20°C or less.

When the glass transition temperature of the water dispersible
resin is less than —30°C, the viscidity of the resin film is increased,
causing the ink record tacky. Therefore, the glass transition
temperature of the water dispersible resin is prefgrably —30°C or more.

In the recording ink of the present invention, the water
dispersible resin forms a film as the volatile element evaporates to

strongly fixate the color material pigment in the recording ink on the

recording medium. Therefore it becomes possible to obtain an image of
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nm cannot be enpl oyed because it is larger than the
nozzl e openi ng of inkjet head. Even when the average

w@anoritedses di anmeter is smaller than the nozzl e pEEM2007/055303

the presence of particles with a |arge average

article diapeter in the. ink deterjiorates discharging
E?%e&iﬁﬁtﬁcr esistaBeeiapd faterprqofpess: t he di scharging
property of ink, the average particle diameter (D50%

of t helhatcontentspfhsiwhterrdspersiklemesin jir teerablring ink is,
200nm or | ess and nost preferably 150nm or |ess.

B tdretiabf the sd1ed weriht, b fefer1151184 Bg%ﬁﬁsssﬁf y@%(}fyomfa'sé and
the wat er dispersible colorant” on the paper and forms

bl ] I el Q I nprove -the fixing
%B)?Fip%ﬁg?g%%ﬁ%%{%rgitg%ﬁhgﬁ? e, the m ni mum
fil mfﬂlm' gﬁ t enper at.ure %T) of the water )
di sper SPHPEIGeRRENt 15 nof dimipd aznlangy hessslectied anserdingly;
preferably .20G or less. Wen the glass transition
exmpplesttihegeafinchulewlleontitadliagsidene, awtdsapticdahtifengal
than -30C, the viscidity of the resin filmis
agtm’tﬁahéldtitfgaé)ééﬁtgrﬁﬁt@pféii'énrtﬁ;%oiéén%?&ﬁbéo%@&%&?ﬁﬁigviolet

the glass transition tenperature of t

' [ LA S.preferahl.y. -30C or e. In the
SHIROES ooy Eek SBpOebe Dh BB Phoa amthe B  at or
di spersible resin fornms a filmas the volatile el enent
evapor ateBt epndre ggentgmotiimited|asrlonataerit allows for the
pimlgrrent I the recording ink on the recording nedium
cpnéradfodipd] iftorh Sctontls widesit Heaarni ful @Bleatsntoathe FRERJIng ink to
of excel l ent scratch resi stance and wat er proof hess. The

eopteaire @f ahd @hé‘@![—?éor?ﬁﬁﬂﬁfgs%ge%xﬁc ﬁzlggil{é dé.eﬁeétga accordingly.

recording ink is, internms 0 e conten

ﬂﬁﬁ[e%bt!ﬁér&o% i%lurﬁ%sglcgﬁolsgx%%? s, g&lggli %:rl]éjcal hydroxide,

ammonium hydroxide, phosphonium hydroxide, alkali metal carbonate,
and the like. If the pH is out of 7 to 11, large amount of materials of
inkjet head or ink feeding unit become melted, causing problems such as
deterioration, leaks or discharge failure, etc. of the ink.

Examples of alcohol amines include diethanol amine, triethanol
amine, 2-amino-2-ethy1-1,3propariediol, and the like.

Examples of alkali metal hydroxide include lithium hydroxide,
sodium hydroxide, potassium hydroxide, and the like.

Examples of ammonium hydroxide include ammonium hydroxide,
quaternary ammonium hydroxide, quaternary phosphonium hydroxide,
and the like.

Examples of alkali metal carbonate include lithium carbonate,
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nore preferably 3% by mass to 24% by mass. The ot her
element is not limted and may be sel ected accor

walrevghyssexanpl es thereof include pH controlli nECEEN007/055303

anti septic/anti fungal agent, chel ati ng agent,

rust - reventlve a ant|OX| dant, ultraviol et

ap &ERT %&tﬁeﬁo H%Iﬁém' Olpﬂﬂf@t auddbellikeer, and t he
i ke. The.pH controlling agent is not linted as | ong
as it Hxhowle$ of anbiseptivhntifungalpdbdriameiideosclium

wi t hout harnful effects to the recording ink to be

Hekpare@etaRdssdiany sbaRnb! kg BI 1 %@ﬁo&%ﬁ Céo%filum

accor di ngI y. Exanpl es thereo | nc e alco am res

ide Dni u xi de,
ﬁh%%lp to aﬁm’dqu gﬁgg(ﬂ %ﬂ%, g{@&fdﬁg fbonate, and the
like. fth les out of 7 to 11, l|arge anount of
mat er | §xaHtles Ak chelafmeranntiinrludecwidigm ety l4resiamine
nel ted, causing problens such as deterioration, |eaks
tatradcethte, gedhan|nite]oteiacetatt, édlﬁuhﬂhyd@k@!é’ﬁhﬂs of
al cohol am nes include diethanol am ne, triethanol

étHyléne BatiThBrideth by Moaﬂhﬁgﬁom &Qﬁetrf"qﬂ(ijﬁegheeﬁnltthlléﬁ%ate,

Exanpl es of al kali n®tal e I nc

di hydr pot assi um hydr oxi de, and
%%g{lﬁi(kg;mgi& 15‘ gﬁh%ﬁ‘;kﬁm hydr oxi de i ncl udg
amoni_ ym h drOX| de, quaternary amoni um hydr oxi de,
quat erﬁﬁ?‘}ay oFistiRevRYEVe aigdnt inglude laeid swdite, sodium
Exanpl es of al kal i metal carbonate include lithium
ideosditiee apndbninm dhiatiglyeol 4o} @@mﬁ?yaaﬁﬁﬂ@ﬁﬁm Mtite,
the |ike. Exanples of antiseptic/an ungal agent

petthEHRhsadl Yranitrate, dicyclohexylammonium nitrite, and the like.

|

Examples of the antioxidant include phenolic antioxidants
(including hindered phenolic antioxidants), amine antioxidants, sulphur
antioxidants, phosphorus antioxidants, and the like.

Examples of the phenolic antioxidant (including hindered
phenolic antioxidant) include but_&lated hydroxyanisole, 2,6-di-tert-butyl-
4-ethylphenol, stearyl-B-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate,
2,2’-methylenebis(4'methyl-6-tert-buty1phenol), 2,2’-methylenebis(4-
ethyl'6-tert"i)utylphenol), 4,4-butylidenebis(3-methyl-6-tert-butylphenol),
3,9-bis[1,1-dimethy_1-2-[B-(3-tert-buty1-4-hydroxy-5-
methylphenyl)propionyloxy]ethyl]2,4,8,10-tetraoxaspiro[5,5]-undecane, '
1,1, 3-tris(2-methyl-4-hydroxy-5-tert-butylp henyDbutane, 1,3, 5-trimethyl-
2,4,6'tris(3,5-di-tert-b'uty1-4-hydroxybenzyl)benzene, tetrakis[methylene-

3-(8’,5"-di-tert-butyl -4-hydroxyphenyl)propionatelmethane, and the like.
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dehydr oacet at e, sodi um sorbate,
2-pyridinethiol-I|-oxide sodium sodi um benzoat e,

w@enraedshor ophenol sodi um and the |ike. ExanpP@BJRZ07/055303

chel ati ng agent include sodi um et hyl enedi am ne
tetraacetate, sqodjumnjtrilotriacetate, sodium

hydr ox &gﬁaﬁl}l’leé t"% ?L% ReyineraHxdarbingude phanylp-

di et hyl enetri am nepent aacet ate, sodi um urami |

aiapdéhylaenine, d-nhphthyemifmx aNpNedi-sée-busfl-ppbeapldnediamine,
agent include acid sulfite, sodiumthiosulfate,
piienothiayiny, oNH Héﬁ&li@p'tpglt'e?lﬂbﬂe‘d@ghim, 28! diPert-butyl-p-

nitrite, pentaerythrito ani trate,

' I ¢ ' i1 d .t like.

Chous OAETRERL A . A OB BB
o T B SRS B s e

antioxidants, and the |ike. Exanples of the phenolic
it oy ddenelis (Scmethph6teridbutydphiwesld) 4,4 -tilobitX3 daekhy1-6-
i ncl ude butyl ated hydroxyanisole, 2,6-di-tert-butyl-

fer@tbuty IR, tetrakislmethylene-3(3,5-di-tert- -4
stearyl - b- (3, 5-di -tér?{ebu?ryeln-%- ydr %))E?/rpth}é%t)%l)élpr opi onat

. - enebi s(.41nmet,hyl - -1 ert - butyl phenol ),
ity BN E s ERe 1 i et Ehd aroxy-5-
4,4' -butylidenebi s(3-nethyl -6-tert-butyl phenol),
@‘?réibditg%ﬂ%“,elnyi)bﬁé@ﬂ?’l and theliks-t ert - but ylI - 4- hydr oxy- 5-
met hyl phenyl ) propi onyl oxy] et hyl ]2, 4, 8, 10-t etraoxaspiro
[ 5, 5] - Brdmpdeeof the sulphur antioxidant include dilauryl 3,3’
l,1,3-tris(2-nmethyl-4-hydroxy-5-tert-butyl phenyl)butan
thiodipPopidnatt8EBYe ary? t Bioflif o ~ i
- but )ﬂ}g h)?dr oxyvbeargyl ) ge}gé)?g(?rgattgt ?ia r&gt%?rlésilhyl ene-

-(3 '~ distert-but ol s . . ,
b p SR ) % tbiq mroninmaten disieneyl 8-
l.i.ke. Exanpl es of the am ne antioxi dant include ’
gﬁg oplonate, 2-mercaptobenzimidazole, dilauryl sulfide, and the like.

Examples of the phosphorus antioxidant include triphenyl
phosphite, octadecyl phosphite, triisodecyl phosphite, trilauryl
trithiophosphite, trigonyl phenyl .phosphite,, and the like.

Examples of the ultraviolet absorber include benzophenone
ultraviolet absorber, benzotriazole ultraviolet absorber, salicylate
ultraviolet absorber, cyanoacrylate ultraviolet absorber, nickel complex
salt ultraviolet absorber, and the like.

Examples of the benzophenone ultraviolet absorber include 2-
hydroxy-4-n-octoxybenzophenone, 2-hydroxy-4-n-
dodecyloxybenzophenpne, 2,4-dihydroxyber;zophenone, 2-hydroxy-4-

methoxybenzophenone, 2,2’,4,4-tetrahydroxybenzophenone, and the like.
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napht hyl am ne, ornapht hyl am ne, N _
N -di - sec- butyl - p- phenyl enedi am ne, phenot hi azi ne,

woRdoERedphenyl - p- phenyl enedi am ne, 2,6 di-terPCT/JP2007/055303

- butyl - pcresol, 2,6-di-tert-buty|pheno|,

2,4-dinethyl-6-tert -butyl eno
but yl h yglg iof $he | benzot}:/ﬂazole ultraviolet absorber include 2-(2-

2, 2" -net hyl enebi s(4-net hyl -6-tert-butyl phenol),
hydroxyy tenfmobdpheAy Bt hydtrizbby, 0 @rhydphenel-) |
4,4' -t hiobi s(3-nethyl-6- tert-butyl phenol),

&@éﬂk@‘iﬂ)ﬁéﬁﬁ)ﬂéﬂzﬁﬂﬁa%@ 25{2";’1137&1%(57 4’t?)lé§:é§yp‘%1enyl)benzotr1azole
di hydroxyphenyl ) propi onat e] net hahe

A S A e D % gblogghengatriagple, ﬁé"d

S glliqur ant i oxi dant |ncI ude dilauryl 3,3'-
t\l? €pr opi onat e, distearyl thiodipropionate,
| auryl stearyl thiodipropionate, dinyristyl
3, 3' -t Hixadigdespf thatalicylhsd aktryviobethibsorber include
t hi odi propi onate, 2-nercapt obenzi m dazol e, dil auryl

pUbhiRalicande! ﬁeft'-&?tylﬁf%%&ﬁﬁqgg% !if(é&gg@?%%;elgéllicylate,

ant|OX|dant i ricl ude tripheny
te triisodecyl phosphite, trilauryl
?rlt OSphIte trinonyl phenyl phosphite, and the
| i ke. Exanples of the ultraviol et absorber include
benzopheaatdes pf the Fyanaacapiase wdiravisdetzabsarheplieclude ethyl-

ultravi ol et absorber, salicylate ultraviol et absorber,

2ycynnac3, $1 é@ﬁenbrlat(ﬁylatb £inethFle2 9 hno 3-le€hyE8(pt eX
salt ultraviol et absorber and the |ike. Exanples of

J ude 2-
Iiwl{/bg?oxy 4-n- ):)Hg:?gl)?% phe alﬁp§%gﬁfyl 3”&1

R ﬁ%%@ﬁﬂz QESSr”Exy 4

Examples of the nickel complex salt ultraviolet absorber include
nickelbis(octylphenyl)sulfide, 2,2-thiobis(4-tert-octylphenolate)-n-
butylamine nickel (II), 2,2’-thiobis(4-tert-octylphenolate)-2-
ethylhexylamine nickel (II), 2,2"ti1iobis(4-tert-
octylphenolate)triethanolamine nickel (IT), and the like.

The recording ink bf the present invention is produced by
dispersing or dissolving in an aqueous medium a composite pigment
particle, a water-soluble solvent, water, and a watgr dispersible resin,
preferably a surfactant, and other elements as necessary, and further by
stirring or mixing as necessary. The dispersing can be performed by, for
example, a sand mill, homogenizer, ball mill, paint shaker, and ultrasonic

disperser. The stirring or mixing can be performed by, for example, a
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nmet hoxybenzophenone,
2,2',4,4" -tetrahydroxybenzophenone, and the

wo pdog/1838adpl es of the benzotriazol e ul travi ol ePCT/IP2007/055303

absor ber include 2-(2' - I
hydr ox ' -tert-octyl pheny])benzotriazol e,
‘Ylfl?f P&’Q/g & comypoR FtisERE Rigdaz Braanesisl stirrer, and high-

2-(2' -hydroxy4' - oct oxyphenyl ) benzotri azol e,

gpeezl dispersery-3' tert : _
-butyl -5 - met hyl phenyl') - 5- chl or obenzotri azol e and the

like. Ekampbpsriads @mes@cbﬁﬁh@tlﬁktafttha\ﬁrgg@ﬂt AReRERE are

i ncl ude phenylsallcy ate,

g%gﬁ‘ Qfﬁéh@ﬂ%ﬁam es C%%(* 2 %dé”dg@gj% ‘@ngg e ' VlSC051ty’-
' t ab b cl.ude_et hyl -

) 1&%% orgs?@n,?qfigé,@]efﬂéggy%h luithe ra%ge mentioned below.

nmet hyl - 2- cyano- 3- et hyl - 3- (pmet hoxyphenyl ) acryl ate,

but yI - Phe yaenrd3agralhprefar4ipiydiox yidtesitPatras°at ¢f, 4aPd s to

the like. Exanples of the nickel conplex salt

2010PaVd £h&mARSHIBS AP ANOL s to 15mPa-s. When the viscosity is
ni ckel bi s(octyl' phenyl)'sul fide,

4-tert ty | ate am ne ni.cke
pfs thih Z0uibits flaba? Pel LGS rE hBkeratisphatee Sabiliy
hyl hexyl kel (11)
E’Y_V'QV?E IXS(S‘B gegglfdg;lg égk Yﬁpﬂlﬂ’ﬂéﬂ;@ ) casej dideataindradestructure.
nickel (1l1), and the like. The recording ink of the

pr eserfhe nmm@lnbpmfefhlﬂﬁdldwa StgReaeHag fnsion at 25°C
di ssol ving in an aqueous nedi um a conposi te pi gnent

oy olegeal ’ﬁﬁ%éé%effsﬁ%y?%%w des " Wl
! stirrjng or
oI eBefih, BEEEES fhela nBRNce feyeliak obahb i drovsnding

by,. for . . " .
medium is inhibited, inviting extended drying time.

The color of the recording ink according to the present invention
is not limited and may be selected accordingly, and examples include
cyan, magenta, yellow, and black,. When an ink set containing two or
more colors are utilized for recording, multicolor images may be formed;
when an ink set containing the whole color is utilized for recording, full-
color images may be formed.

The recording ink of the present invention. can be favorably
employed in any printer equipped with an inkjet head such as piezo
inkjet head, thermal inkjet head, or electrostatic inkjet head. In the
piezo inkjet head, a diaphragm that forms fjhe wall of an ink flowing

passage is deformed using a piezoelectric element as a pressure
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exanple, a sand mll, honogenizer, ball mll, paint
shaker, and ultrasonic disperser. The stirring or

woreoorngssean be performed by, for exanpl e, astiPCBEIP2007/055303

enpl oyi ng a conmon stirring blade, nmagnetic stirrer,

nd hi sperser. The properties of the
a %?'%ugﬁkg% Pd’g}émﬁrlé@éﬁ‘ﬂrei gﬁ/ ¢ il i the ik flowinged
and may be sel ected accordingly. For exanple, the
vhssass, cyysingrthectharmesnom]lusietin @ecinkr Béwimbpysddve to
range nentioned bel ow. The recording ink preferably

Hiseharyd agodrdps Bee2 5%%é?ﬁe§bnf§fe§1tt[ﬁaﬁ%ﬁms?ﬁﬁﬂcm5§ (JP-B)

preferably 4 a-s to nPa-s. \Wen the viscosit

ipR i R T R T

e used in case of ertal n head structure. The
VLS Pﬁ@sar%uiipgfaeﬁ%ﬂlyg esistors thereby emeaating dnibdes (See,
at 25C of 35mMNImor |ess and nore preferably 30m\/ m or

B Nowed b5 99d) s ulh he eleehmisomtit snlkjet behlipn BSPR¥ABm that
the leveling of ink on a recording mediumis

foiri PiHeeR alll gPEH iﬂﬂﬂ@%ﬁ%‘ g&éjsta%" t :% i A9 ahi Bty € af® %Pﬂ'an%fed

the recording ink accor g present I nvent1on

d selecte cC Lngly,. )
{emullohadil BULdH a0 Spd Rlanklurite & plnRief bk pleserostaric
en an ink et cont ai ni n tmo or nore colors are
f},@% g%%%rarc%@ ebweenr the dignhragey pod dlectyede, rayshg the
formed; when an ink set containing the whole color is

ahteirlgeziadvdlumer ecthalinigflowing pasaige toedieshamy & drops (See,
formed. The recording ink of the present invention can

J&- A Ryopaplggoenpl oyed in any printer equipped with an
I nkj et head such- as piezo

The recording ink of the present invention can be suitably used
for a variety of applications including an ink for inkjet recording,
fountain pen, ballpoint pen, felt-tip pen, and fiber-tipped pen, but in
particular, can be suitably used in an image recorder (e.g. printer) using
an inkjet recording system. For example, the recording ink of the
present invention can also be used for printers having the function to
promote thé fixation of printing by heating recording sheet and the
recording ink at 50°C to 200°C during printing, or before or after
printing, and can be most suitably used for the following ink cartridge,
ink record, inkjet recording apparatus, and inkjet recording method of
the present invention.

(Ink Cartridge)

The ink cartridge of the present invention comprises the
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i nkj et head, thermal inkjet head, or electrostatic
inkj et head. In the piezo inkjet head, a diaphragm

wa bar/16s806rs t he wal |l of an ink flow ng passageP¢BEJIP2007/055303

def orned using a piezoelectric elenent as a

pressur egenerati ng unit for applying pressure on the
RS Pﬁ th PEGHeRY 1pEtage In exenitatpearand piregenpmbers
volume in the ink flowi ng passage to discharge ink
Gutebly selectetaaenedimgbat ent Application Publication

(JP B) No. 2-51734). In the thermal inkjet head, ink

i's heal@@ donthfieriibkot laNitEd aﬂﬂsb‘ﬁ%%#%i @911%%@%?5&%1{1 Lize,

resi stor, thereby generating bubbles ée,

3 . g Cc tatic inkjet, head, a ..
Azl e, 4 KRS PLELLORRLRY By b SO B R sgcfitinely and
gﬁss&&e ﬁgd an Iect{o e are.arranged_taanE each

h&fttableexamaplgsaps lﬁ%ﬁqr@awwmrwnghg bag that is
el ectrostatic force generated between the di aphragm

franed efahwonimum dasiingted®ln hassie film, weldaie fiket he ink
fl owi ng passage to discharge ink drops (See, JP-ANo.

6- 71882‘he_iﬁk%a‘iﬁ‘i@é%i§‘&(ﬂlﬁﬁle‘€lf retf@ﬁiﬂg €5 %H% FIBER 100 2,

can be suitably used for a variety of applications

imRa! Wi ' r.inkjet. recording, fountain_pen, .
B2 ok AR Allebit g dopp(lCHevERERS 55 catbed tsehe nine
in&gﬁé@i_cugar_, can be suitably used in _an imge

a9 in the gnkjet raequdyng gppgratisiand ElGr 8dsadirogtal
system For exanple, the recording ink of the present

seviomial view afi the suk barteidg. f or printers having the
function to pronote the fixation of printing by

heat | "phé eaRCAFIISIPEE sﬁBQxﬁ%‘fFiG?Q hPnk e ﬁh%iisa?])gorber

to 200C during printing, or ore or arter prin

%@a ! t?)lavgagc% éﬁ)esf'eqsulﬂ'et(? Pllgisuaﬁ;es%r g iItl tc]ﬁe fcgl'f!rgggengociynél. The
cartridge body 41 is formed by bonding or depositing the bonnet member.
44 on the upper wide opening of the case 43 and may be of resin moldings,
for example. And the ink absorber 42 is made up with a porous body
such as urethane foam and the inl; 1s absorbed after it is compressed and
inserted into the cartridge body 41.

The ink feed opening 45, by which the ink is fed into the
recording head 6, is formed on the bottom part of the case 43 of cartridge
body 41 and the sealing ring 46 is snapped into the inner peripheral side
of the ink feed opening 45. The air opening 47 is formed on the bonnet
member 44. The cap member 50 is attached onto the cartridge body 41

in order to block off the ink feed opening 45 before being filled and to

prevent leakage of the ink caused by the compressive deformation of the
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ink record, inkjet recording apparatus, and inkjet
recordi ng nethod of the present invention. (Ink

w@anrnossge) The ink cartridge of the present | PWEM20G155303

conprises therecording ink of the present invention in

a container and other nengbers suitably selected )
8%%904%1 ahdtes sheh as heing blledstragsppried:ardoresguriped with the
shape, configuration, size, material and the |ike of

whde stdevedlhethemelyeing veelant-pdcked.or di ngly and the

sui tabl e exanpl es include containers conprising ink

bag t h@heiadr bperRE Of adlsHAWHUER FEY D3 8chibh Iy aﬁtﬁ%&iﬁg the

film and the like. The ink cartridge is explalne

' i@ it h nd.2. FILG i.s_an external
SEGhEING: 58 R Aot o IR vith oy i Pratoasil Sy O
‘bm d,in the inﬁj t recording apparatus_and FIG 2
E@ mlmm?,en more de %E’Qlﬂn@t gigmebexr 44 | By sealingaigeperming 47
ink cartridge 7 as shown in FIG 2 contains the ink
witidothreseal member i affoxtyigen rteapism i o ka feSofal g bed orn
the cartridge body 41. The cartridge body 41 is forned

biorboned By pRlckdeRASIHE AgrtHiige TORNEE a gﬁWxgg‘é g%'&ﬁfégﬁlﬁ

upper w de opening of the case 43 an

T L R RN N
ink is ahsorbed after it is conpressed and inserted
FHDHWVORE heapg %Hﬂf&evvﬁédlylkm gahis diggolveddn shennkgluesio the
by which the ink is fed into the recording head 6, is
digringhempatb A (shotwanimpBIG. 2 forhe dlaseretad e ©& dAbdodber 42
and cartridge body 41, the air inside the ink is discharged into the high-
vacuum space between the cartridge body 41 and the packaging member
via seal member 55 and deaeration of the ink improves.

The ink cartridge of the present invention comprises the
recording ink (ink set) of the present invention and can be used while
installed in various inkjet record.i.ng apparatuses detachably. In
addition, most preferably, the ink cartridge of the present invention can
be used while installed detachably in the inkjet recording apparatus of
the present invention described below.

(Inkjet Recording Apparatus and Inkjet Recording Method)

The inkjet recording apparatus of the present invention

comprises at least an ink drop discharging unit and other units such as

stimulation generating unit, controlling unit, and the like as necessary.

The inkjet recording method of the present invention comprises
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body 41 and the sealing ring 46 is snapped into the
i nner peripheral side of the ink feed opening 45. The

w@reo7opsm ng 47 is formed on the bonnet nenberPdBIP20055303

cap nenber 50 is attached onto the cartridge body 41
in.order t lc)ll ock off the ink feed opening 45 before
5LilRgst an il dzor| dissharsingratep eudagidesfstepresuclk as atismdation
by the conpressive defornmati on of thecase 43 at tines
gevhratgngetery chnttoding step)spal tledlike aprmsssgded with
the wi de sidewall when being vacuum packed. The air
openi NTHe/indgetsRBIng hbhodlof ﬁlesﬁ&%s@ﬂtm Hd A HA%e

i1om Wi th oxygen

the seal nmenber 55 in"a formof a

i 8S1 00 of . 100m / n2 or..nore to-fhe nnet )
REERb b AR LS b7 e al oy Tent 1R PmeRLR o Qivention
nmenbe 5 of. oxygen transm ssion rate of 100m /n2 or
ﬁﬁgg?idiwp sphittieang Aten mayche prefayrbly nerfornzed by ink drop
non- por ous packagi ng nenber such as al um num | am nat ed

flidalmarging unitde Other vt pagIsUsRfeRAR pohRANRE Bgother

filled with ink or gas is dissolved in the ink due to
RSt sHekpbftitdlg. spaceA (shown in FIG 2) forned between
the i nk” absorber 42 and cartridge body 41, the air

Ls) the ink_.is dischar i nta.the highyacuum space
d@?%ggﬁ’aﬁ%h%E?PgﬁggéaﬂaJ3i$2“§h lﬁﬁguﬁﬁﬁigﬁlﬁg menber
via seal menber 55 and deaeration of the ink inproves.
The i nkhedpkrdrgpdisgharging stepedischangesttherrecanfingsek by
the recording ink (ink set) of the present invention
stithwatinigethesedomting énk nfthe lpedsddt Maeheids toThiflan image.
recordi ng apparatuses detachably. In addition, nost

Can b oS PP SHAEREN G0 oh BB DA RS Hleck BEET L™

recordi n ar.at uys,.of ..
recoramg ﬁlkat%’ s{lmlﬂatmg the recording ink of the present invention to

-

form an image. The ink drop discharging unit is not particularly
limited and may be selected accordingly and examples may be various
nozzles for discharging ink.

The stimulation may be generated through above-noted
stimulation generating unit, for example. The stimulation is not limited
and may be selected accordingly. Examples include heat (temperature),
pressure, vibration and light. These may be employed alone or in
combination. Among these, heat and pressure are suitable.

Specifically, examples of the stimulation generating unit include
heating device, pressure device, piezoelectric element, vibration
generating device, ultrasonic generating dg‘vice, light, and the like, and

in particular, piezoelectric actuator such as piezoelectric element,
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the present invention described below (InkJet

Recor di ng Apparatus and I nkJet Recording Method) The

w0 pojaesspecor di ng appar at us of the present i nvRCI/JRM07/055303

conpri ses at Ieast an i nk drop discharging unit and
her nlts su eg mul ati on generatlng unit,

gt %S phagechrage of hhe &dmdbstwepndiquid and

|nkjet recordlng net hod of the present invention
¥aper nsiegxlettodbermal tmksduceyr sidchahgatiggsieetondhape
ot her steps such as stinulation generating step,

owth 6181 4116%) aéfRiRor BASed 68 phase- AN R ﬁﬁYnf% dH%he

i nkj et recording nmethod of the present i nvention may

b t;he i
U SR D el P By goa v
({erably perfornmed by ink drop
ﬁi‘%@ﬁﬁ@éﬁ ]-B{ﬁ Ot her steps may be preferably
performed by other units respectively. -Ink drop

di schal'he mgpsttesf modrdink ifk abisdiagbds gion dinkited andhdiffers
i nk drop discharging step discharges the recording ink

dopetdifgon iROsti M4BT dlmle' sfthsn 08 iPESGAted by “heat”,
Ag

invention to forman inmage. The in rop di schargi

4 phdefTl efbplicd &Sﬁé\‘é?ﬁ% eflte?%é&iﬁféé,&wﬁpa&gﬁﬁﬁon

to forman i . .The ink drop discharging unit is not
WSEPT ‘?161@] S&%Tl?ﬁl FRRliad %Ghﬁ?rﬁf?cd@"dl%msk: irthaitewrdinghgad by
and exanples may be various nozzles for discharging
usikg artlersnalrhdaal, ithan mpbbes gengsedraded b ohig Becordlng 1nk
above-noted sti rrul ation generating unit, for exanple
tHi6ughithl@bl 8fetsy, BRErdbly Thi&ing the recording ink from the
nozzle of the recording head in a form of ink drops owing to the bubble
pressure. Alternatively, if the stimulation is generated by “pressure”,
such process is exemplified as a voltage is applied to a piezoelectric
element adhered on so-called pressure room in the ink flowing passage of
the recording head, causing the piezoelectric element to be deflected,
thereby reducing the volume of the pressure room, and injecting the
recording 1nk from the nozzle of the recording head in a form of ink drops.

The ink drops of the recording ink discharged is preferably 3pl to
40pl in size at an injection speed of 5m/s to 20m/s, drive frequency of
1kHz or more and resolution of 300dpi or more.

In addition, the controlling unit is not limited as long as it can

control the individuallunit efficiently and may be selected accordingly.

Examples thereof include equipments such as sequencer and computer.
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and may be sel ected accordingly. Exanpl es include heat
(tenperature), pressure, vibration and |ight. These

woreap7hesseqpl oyed al one or i n conbi nati on. AmonPCT/IReE7/055303

heat and pressure are suitable. Specifically, exanples

of the.stinmulati.on nerating unit include heating

devi ce,l\?eﬁ‘rte’é%fgyéngég %6@?"15%997?0@%@@@ ifer forereg@n image on a
vi bration generating device, ultrasonic generating
decdrdeng meghum wild betdtestiibed, whdréin therinkoasdraridge that

pi ezoel ectric actuator such as piezoelectric

ebermns the 86 RiRe inlabPthdPFREne In PSS @aﬁggﬁg{l tb B8

filmbetween |liquid and vapor using el ectot

: L S i nNg. rnesi stor. shape. r

SRR PR A T ICR B8Rt AREIRR PPl Fromen
gle'rrpdﬁr ture, electrostatic actuator based on
PEHFOALELI W epINS FO 1wy theémpere are exenplified. The
aspect of recording ink discharge is not limted and

di f f er §l@defendnrmptbimetifeorst view of 110 8xeinfplaReserial-type inkjet
stinmulation is generated by "heat", such process is

exFRind ﬁﬁaﬁﬁ;ulfs RELIFH e BRI LK ESRATAL Wghfcﬁnltiéle% _

recording signal i's applied on the recording I

e LT N W —

t hernmal energy, thereby injecting the recording ink

PFSRE%e nozzie of the recording head in a formof ink

drops owing to the bubble pressure. Alternatively, if

t he stlmtheniechanscajenetion ef thy irilpee #6¢0rding SPparatus, the

process is exenplified as a voltage is applied to a '
in

masaskacti 5 JETEI AU ot 0 0 IO PLETE o
&?euﬁidg%efn%?s PlS705t S g rrniogt ﬁgﬁrzrggéaltp%sﬂ?org gI’llietﬁte ecgi'riage
unit 5 is supported by the main guide rod 3 and the sub guide rod 4 in
the main scanning direction as slidable.
Each four of the head 6 which discharges yellow (Y) ink, magenta

(M) ink, cyan (C) ink and black (Ek) ink respectively, is mounted on the
carriage unit 5 with each discharging side (nozzle side) 6a facing
downward. The four ink cartridges 7y, 7Tm, 7¢ and 7k as ink feeders for
each color are mounted on the upper side of the head 6, the carriage unit
5 as exchangeable.

The carriage unit 5 is then attached to the timing belt 11 which is
extended between the drive pulley (drive timing pulley) 9 rotated by the

main scanning motor 8 and the sub-drive pulley (idle pulley) 10 to

control the drive of the main scanning motor 8 and the carriage 5, that is,
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t hereby reducing the volunme of the pressure room and
injecting the recording ink fromthe nozzle of the

w0 e@onelisng head in a formof ink drops. The i nRCHIRPE7/055303

of the recording ink discharged is preferably 3p|mto
Opl,in,si.ze at an . injection speed of 5nfs to 20nis,
é*ﬁwe ‘#gc}ﬁéﬁ%‘gﬁ‘ﬁl’rﬂt {he BihreeiRg dieacsiont i on of

300dpi _or nore. In addition, the controlling unit is

not | i Murtherasotephy satting upathecouti-fimimeh 23 iandi 14 dnahe floor
unit efficiently and may be sel ected accordingly.

plavenl 2o Hidlehedks upahedede g tBEaMSd DUk a%n;sgteﬁ%gﬂ%w,

and conputer.Next, referring to drawi ngs, a

r ' recordin diym w1 . be. }
HROTRIER B8 iR R ah Y B AR S t%gpne%ﬁgeﬁgophe
recor di ink of the present invention is attached to
SHPSSHIS E‘?e PR sernningdiraetion 8 ednglt pagle, és placcdaogaiably
as ink drops froma fine discharge opening to formthe
between thesuly fiames 18wrdd éd Andntheviubrs@inring motor 17 is
exenpl ary serial-type inkjet recording apparat us

pliteARADIY $ille OTEhE RkbCRA T PPEnUIHE %eﬁ?isﬁiﬁr%ge‘&; (%é Ble

I nk conpartnment containing the recording I

t 1. LOM._ . Ln.the chani c secti,an of t.he
POERER B U IR S ssapRing ol RE 10 el the B S Fingrigpato
he sub-guide rod 4 are bridged |aterally between the
%éxﬁa‘}fg- tyapspprd rplen L pdsorder to transmip dbe rotatiomaf the
the carriage unit 5 is supported by the main guide rod
Subnsdanimgsmbtayul Héo thee t¥hrspotrheolbai 15.scanni ng
direction as slidable. Each four of the head 6 which

di schaFgeshey.efH P stNativiksy TBRERY Jiability 21 of the head 6

(hereafter referred to as “sub-system”) is placed between the side plate 1
and the sub-frame 12. In the sub-system 21, the holder 23, which keeps
the four cap units 22 for capping the discharging side of each head 6, is
kept by the link member 24 as swingable and the carriage unit 5 touches
the catching part 25 mounted on tile holder 23 by the movement in the
main scanning direction. The holder 23 is lifted up following with the
movement of the carriage unit 5 and the discharging side 6a of inkjet
head 6 is capped with the.cap unit 22 and the carriage unit 5 is moved
further into the printing area. The holder 23 is then lifted down with
the movement of the carriage unit 5 and the cap unit 22 is separated
from the discharging side 6a of the inkjet head 6.

The cap unit 22 is connected with the suction pump 27 via the

suction tube 26 while simultaneously being communicated with air via
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(M ink, cyan (C) ink and black (Bk) ink respectively,
is nmounted on the carriage unit 5 with each

wale®chessgé ng si de (nozzle side) 6a faci ng downR&r/@R20THEs5303

four ink cartridges 7y, 7m 7c and 7k as ink feeders

for each color, are no rlllaeg on the upper side of the )
[R5 APER trke g 3ir greyy ﬁi b by ferpips apgisppeninghe The suction
carriage unit 5 is then attached to the timng belt 11
Wine 21/ dischangds dubiioned washe sdhitiom ptblthy wakte \w@lution
timng pulley) 9 rotated by the main scanning notor 8

atetagB@anlkbyBichVi§ noWlshewr irffisufiy vigdYdralf éﬁtﬁ?]é:é Qkr ol

the drive of the main scanning notor 8 an )

carria s r d, 6_i.s. moved into the

mai n s%glﬁgl?%%i?@él Fdé ?Ilf gir%fl.de ittt NoPEe B?RSVEE“C& Ir\'/i\‘h&yL}E of
e .sup-frames 13 and 14 on the floor plate 12 whi cl

ﬁ%@b‘ﬂ%tigﬁmlﬁg °§iei‘i§tﬁﬂ wegzberssghas yuhber; and he dikeowithy

15, by which the paper 16 is transported in the

sitick thedisdhadginecside Gacofode ingjdtHse a6 tis sdpad) i8tmounted
direction at a right angle, is placed rotatably

bRtoERNbIddR HWR 2D éiae%{fc%h%ol&%dzé.h eTAY %1&&@%?:!3% is

notor 17 is placed on the side of the sub-franme 1

r..k8 L& fixed on t.he rotation axis qof. the .
Ll 88 v fie AP R Rged By et R o b deen thas 1o
axi s gtggré[ansp_ort roller 15 in order to transmt
F?F@t?@ ¥ttingflrare upe whishsisamntishgwminfigares.o t he
transport roller 15. Further, the restorative system
for |i&belinkyoffaining perhehdréin(theriedf sfathermfegsnethviction
as "sub-systent') is placed between the side plate 1

ol oen ey v, s g
Hba?& Iggr . ) tﬁeqrelkoc{ro%g%r}e I?ﬁsfacqla?"geii?ceferring to the configuration
example shown in FIG. 4. The recording unit will be described below.

The recording unit 30 is a serial type, and the main part is lined
up with the head 6, ink tank 33 in which the ink fed to the inkjet head 6
is contained, and the cap membe_x; 34 by which inside the ink tank 33 is
sealed.

Alot of nozzles 32 for discharging ink are formed on the head 6 of
the recording unit 30. The ink is led from the ink tank 33 to the
common liquid chamber (not shown in figures) vig ink feeding tube
(omitted in figures) and discharged from the nozzle 32 corresponding to
the electric signals that are entered by the electrode 31 from the

recording apparatus body. This type of recording unit 30 is structurally

favorable for the affordable head powered by thermal energy which is
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kept by the link nmenber 24 as swi ngable and the

carriage unit 5 touches the catching part 25 nounted
woemorhesshol der 23 by the novenent in the mai n BCHMHOTNS5303

direction. The holder 23 is lifted up following with

t he noyenent. of the carrjage unit 5 and the

d‘?g%ﬁ%‘x 8? Ag therpakiveg oy hngble‘md Sinee the)idgwish excellent
the cap unit 22 and the carriage unit 5 is noved

per ilitytis used iprthetiecgrdinganethve fiadhogs baBblesort tietmal
lifted down with the novenent of the carriage unit 5

appl,tdie., € witting2bilify s£8%E AIEdf Ko hoG{136:9!
s?lgl% 6a of the 1| r%kj et eagﬁ%. The cag}éuér%iﬁ?%z 'S 244 the

' . i.9n_pu 2%.via the suction
FRRaRSL et B (RSP B ik By AR
gl%r vi aair o],fien tuﬁg{ and_air open_bul b by formng an
SAUSHEY iStRPiHR car ke ehdainadmnd 7t i kighdy gafe and is extagmely
waste solution into the waste solution storage tank
whitahld.s not shown in figures via drain tubes, etc.
Further, the w per blade 28, as a wi ping unit which

T e AP AT 00 RS SETRE 5 i

rubber, and the |i I schar gi

f. i.nkjet head 6, 1s W S unt e nto the
bl dnked B8 e HEBGr ol ChteiEParar e aesak ShiBe rasen
arm29 is set up_as swingable and jt is swi nged by the
HoteRtiahisoilse ppplisableragtthedine tymesinliiot resordimg/apnatiatus
which is not shown in figures. The ink containing part
ofreippied with 4 hike deadherlpreisettie howaded henaligned M ai vittntary
and the recording cartridge (recording unit) equi pped

i A A 0 R SIS fero o
é‘am-err}gl% g ra%itf?) o%illte i\ﬁ\ge{g!e r%eso u%%:r{ iaggqfalhbg%le V%vider than a
recording medium.

The inkjet recording apparatus and inkjet recording method of
the present invention are applicable to a variety of recording using an
inkjet recording method, and moét suitably applicable to, for example,
printers for inkjet recording, facsimile apparatuses, copying apparatuses,
printer/fax/copier all-in-one devices, etc.

(Ink Record)

An ink record recorded by the ink jet recoxjding apparatus and
inkjet recording method of the present invention is the ink record of the
present invention. The ink record of the present invention comprises an

image formed on a recording medium by the recording ink of the present

invention.
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The recording unit 30 is a serial type, and the main
part is lined up with the head 6, ink tank 33 in which

wo b@7itedgod ed to the inkjet head 6 is contai nedPCHMRROOTIB5303

cap nmenber 34 by which inside the ink tank 33 is

seal ed, Al ot of nozzles 32 for discharging ink are

f or med T9R TeRerdiggan ihaot igyted andapay beeeleptied i nk
is led fromthe ink tank 33 to the common |iquid

abeordingly motd exeowplasrthieirenfriaslude weguldr papel, atodsilsper,

(omtted in figures) and discharged fromthe nozzle 32

EpEdigs | BEthQﬁIrﬁ?o?é&féhﬂiﬁoféc%aﬁ! @®HPREhesE aﬁﬁtbtg%y e.

by the electrode 31 fromtheé recordi ng apparatus

[ : ding.unit,30 . is structurally
;[rg\b/%? g%afl}:b?fg?é?%gg%ef &g}nd(é%lflgl%é‘ﬁa'pomer ed by thernal.
ener gy i.ch isreferred . to_as thernal -type or
bubbl eTﬁg ,5%1.2 recrdemaysuitablibernsedder vemousarurpabes as w
is used in the recording nethod such as bubble or
waderial on ypleichetrcimagh of Wigh-jngligpahitexcelletdithetabliktyofith
the present invention to the thermal elenent is

hoplevRdech®IEDY 1 nk di scharge stability and
frequency stability can be obtained and it is highly

safe [ xtrenmel y. suitable. Al thqugh.ex | es are
only Zg%? Pe%seetng lpﬁgnégflicgp sto;%eecc(%m%}q 1t%¥§5§%&flétcan
recordi ng apparatus hereinbefore, the ink of the
Wéfiwe@ﬁdm 1 which grends ap dischage stabiliteanine t ype

i nkj et recordi ng apparatus equi pped wth a |ine head,

pleseevatidmetabality, eshiahchaal gopdechade wetvativAtcapybilitéy such
such as zigzag, etc. and the density is concentrated

0GR o, ATl AR
makes it possible to obtain a high quality image that excels in color
reproducibility of color image, and which is suitable for inkjet recording;
ink cartridge, inkjet recording method, and inkjet recording apparatus
that utilize the recording ink respectively.
Example |

The examples of the present invention are explained as follow; .
however, these are not to be constfued és limiting the scope of the
present invention. All percentages are by mass unless indicated
otherwise.
(Preparation Example 1)
-Preparation of dispersing element A of composite pigment coated with
resin-

<Production of primary particle I>
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recordi ng medium The inkjet recording apparatus and
i nkj et recording nethod of the present invention are

wa@pplilesd e to a variety of recordi ng usi ng anPCTiF2007/055303

recordi ng nmet hod, and nost suitably. applicable to,

for ex le, printers for inkjet recording, facsimle
apparasggégPHEB ?Pﬁ@n%ﬁﬁgﬁé¥ﬁg@§iég?ﬂﬁXéﬂ%ﬁ@@#@ﬁ%ﬁqmedby
al|-in-one devices, etc. (Ink-Record) An ink record
Pekar Gbdnmigalt Imelvistiky Cot, Intelc,diotinnef respbiad ettpesy duiglavertget
recordi ng nmethod of the present invention is the ink

peedld ddmeber= GHen) wdrvEldd O 16@0# ﬁfétﬁgP%tthfé Rbtdle

present invention conprises an imge forne

v di 0 i . I di ng j.nk -t he present
SR ATt B S LT e fori P Ry =
be sel ected accordi ngly and exanpl es thereof include
S §ar &tﬁgbép?ﬂgsrl@éﬂé%ﬁ@me wpeeerovpd yath actadaty
film overhead projection (OHP) sheet, and the |iKke.
qregperatay ahd fusidraimetbybethiyh keoodd wakicompldtedy irsthoved
record may suitably be used for various purposes as a
Weihes [dabicestonh ' PR 9,51% i i
excel | ent stO\gbuirﬁétr?/i] ﬁ%{ﬁ%ﬁoﬁfﬁfﬁ‘?ﬁ r eg“l(l)]%l ée%. Séte solid.

S | nvention can sol,ve. conventi onal probl ens and
R M T U PR oRRe TR et prdbare arpngery
stability and preservation stability, which has good
Pﬁ%@%ehetention capabilities such as scratch
resi stance, waterproofness and |ight stability, etc.,
vMiid Base Formula>

- Primary parj:icle I of composite pigment --- 15 g
- Takelac W5025 (manufactured by Mitsui Takeda Chemical Co.,
Ltd., polyurethane resin, acid value 70mgKOH/g, solid parts of 30%) -
15¢g

- Deionized water - - - 70 g
<Kneading Process> ' |

Above composite pigment was mixed and moistened to a
satisfactory extent. Zirconia beads.of 0.5mm diameter was filled into a
kneading apparatus, DYNO-Mill KDL A by W. A. Bachofen of
Switzerland, and knead-mixed at 2,000rpm for 60Vminutes to obtain a
mill base with an average particle diameter (D50%) of 70nm.
<Acid Precipitation Process>

Acid precipitation was performed by dropping 1N hydrochloric

acid while stirring the obtained mill base to obtain a mill base in paste
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makes it possible to obtain a high quality inmage that
excels in color reproducibility of color imge, and
wakiochoisss sui t abl e for inkjet recording; ink cBRCT/IR2dgrR055303
i nkj et recording nmethod, and inkjet recording _
aratus that utilize the recording ink respectively.
%ﬁ%ﬁple The exanples of the present invention are

expl ained as follow, however, these are not to be
éﬁgﬁiﬂl}%b@grﬁrﬁaﬂizn@iwtﬁwem of the present
invention. Al percentages are by mass unl ess

i ndi caTedhobbesied anill PA8NATAS hQBeEABDPE dbionized water and
-Preparation of dispersing el enment Aof conposite

L 0 ' esjn- <Production_ of pri.mar
géért i Q{V 8ﬁ1 >%Igg aé\%é Etftioraa?}%e% %%&Sﬁndgw Bﬁﬁléf’mgél
FI NEX- 50, nuf actured by Sakai Chem cal Industr o
.t,rl%gaf?l%%ﬂ%&n e sepearnasenkselutionevay @ewwﬁcl &his
di anmeter=0. 02 mm was added to | OCg of nethyl ethyl
wearaiiwnswha trepeatefl sveall timbs $pebseinvl @d=eof Hill bard with a
stirred for one hour using a stirrer. Next, nethyl

pH 5.5et T9ehiR s BAPYSRPHhLE, 2—4:9%—2—:&8@&@!1&%3&0%&&9&01,
further, nethyl ethyl ketpone was conpletely rénove

Wt B e ecﬁia‘?ﬁﬁ%t?ﬁlil%%dse.gba reduced pressure to optain a

conposite soO hi”s nposite solid was ground with
rtar._to_prepare a primr article |. <MI|I| Base
%@gﬁg}egging Process> P y P

Again, zirconia beads of 0.5mm diameter was filled into DYNO- k
Mill KDL Aby W. A. Bachofen of Switzerland, and knead-mixed at
2,000rpm for 10 minutes. A mill base was taken out and the measured
average particle diameter (D50%) thereof was 114nm.
<Bulky Particle Removing Process>

By removing bulky particles of 0.8um or more using 0.8pm
membrane filter (manufactured b.3'r ADVANTEC), 80g of dispersing
element A of composite pigment coated with resin having an average
particle diameter (D50%) of 86nm and a pigment concentration of 15%.
The average'barticle diameter (D50%) was measured with a particle size
distribution measuring device (Nanotrac UPA-EX150, manufactured by
Nikkiso Co., Ltd.).
(Preparation Example 2)
-Preparation of dispersing element B of composite pigment coated with

resin-
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Primary particle |I of conposite pigment 15 g Takel ac
Ws025 (manufactured by Mtsui Takeda Chem cal Co.,

wo@?7/103806 yur et hane resin, acid val ue 70ngKOH BCT/$RR0074055303

parts of 30% 15 g Deionized water 70 g <Kneading
Process> Abgve. conposi t(i & gnent was m xed and
ﬁ%’rrg%éﬁé‘bnf’ prmagy BREGe LI> ext ent . Zirconi a beads of
0.5nm di aneter was filled into a kneadi ng appar at us,

DYNO- Mg oKpliap{ing/titani Bacoxifle posfdesltE56anthnufactured by
knead-m xed at 2,000rpmfor 60 mnutes to obtain a
IiHihaba Sanwyb KfighaVEtBIfRradbt p&HScld! S#BidhT, _(A%Q%%e Bhrticle
70nm <Acid Precipitation Process> Acid precipitation

far, ' 4N _h chlori [ il
e R A D R%%r#q%“'ﬂwgar
I n pasteform__<WAter WAshi ng- Al kalization Process> To
e S5t anfhet ZRDRn Hrcomia pab Hlgseoniodpllsy wids »diamgter of
water and stirred well, separated into a pignment paste
0 npandr 2Qigirngnia s witthug diametdy of20mndwiehe further put
super nat ant sol ution was renoved. This operation was

tiepenitedanq\wbahdtddemitdd aRtRh D1 ball Will BRS®0rpm
with a pH of 5.5. To this, a basic conpound,

- A - hyM 3- propanedi ol , was added to adjust pH
%%@32.5124.@8%&&5? ‘neadi ng Process>

<Mill Base Formula>

- Primary particle II of composite pigment - - - 15 g

- ARUFON | UC-3000 (manufactured by Toagosei Co., Ltd.,
acrylic resin, acid value 89mgKOH/g, solid parts of 100%) ---7.5¢g

- Deionized water - -- 77.5 g
<Kneading Process>

First, an acrylic resin was dispersed in deionized water,
equivalent amount of 1N lithium ilydroxide. aqueous solution was
dropped, and stirred under heating to dissolve the resin. Next, above
composite pigment was mixed and moistened to a satisfactory extent.
Zirconia beads of 0.5mm diameter was filled into a kneading apparatus,
DYNO-Mill KDL A by W. A. Bachofen of SWitzerlgnd, and knead-mixed
at 2,000rpm for 60 minutes to obtain a mill base with an average particle
diameter (D50%) of 45nm.
<Acid Precipitation Process>

Acid precipitation was performed by dropping 1N hydrochloric
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Again, zirconia beads of 0.5nmdianeter was filled

into DYNOM || KDLAby W A. Bachofen of Switzerl and, and
whp@adessdiked at 2, 000rpm for 10 m nutes. A m | PCOaR007/055303

was taken out and the nmeasured average particle

eof s 114nm <Bul ky Particle
ﬁ&%ﬁlﬁﬁ 5&]*68& Wilpasg teohtaim pandkbase i paste
nore using O. 8m’n rrerrbrane filter (manufactured by

NTEC), 8Qg of dispersing elenent A of conposite
pi gnent coated with resin having an average particle

eiVertet 8Va {38 1keHi & 6im PRRegs-Pi gnent concentration of
15% The average particle dianeter (D50% was neasured

[ 172 €16 but devi ce
(hinor TR BaRASRILbILL H hAe OR A PR E Sator and
le 2) -P t f
Sl b lcSeate oot PUBHpEAPE e g EALo TSR wi ¢ h
resi n<Product|on of primary particle 11> 3Qg of

eantrdigabmaichime, .Lan bihasuppmnaéant IR, wasRef@obdr eThis
by Ishi hara Sangyo Kai sha, Ltd., form of partl cI e-

@atioal wady draibigl $mds g 01 8%55@?1
g}%d 1 vg? @%&é&%ol vent Re%lLl Zog%ggévﬁler%re put |nto a

BT B R L e i

wer e further put herel nto, and ground and m xed wth

%{aﬂaéﬂstiépﬁd@léﬂp i10]8.4t 400r pm and for 48 hours.

<Re-kneading Process>

Again, zirconja beads of 0.5mm diameter was filled into DYNO-
Mill KDL A by W. A. Bachofen of Switzerland, and knead-mixed at
2,000rpm for 10 minutes. A mill base was taken out and the measured
average particle diameter (D50%) thereof was 86nm.
<Bulky Particle Removing Process>

By removing 'bulky partiqies of 0.8um or more using 0.8um
membrane filter (manufactured by ADVANTEC), 82g of dispersing
element B of composite pigment coated with resin having an average
particle diameter (D50%) of 65nm and a pigment concentration of 15%.
The average particle diameter (D50%) was measured with a particle size
distribution measuring device (Nanotrac UPA-EX150, manufactured by
Nikkiso Co., Ltd.).
(Preparation Example 3)

-Preparation of dispersing element C of composite pigment coated with
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<M || Base Fornula> Primary particle Il of conposite
pi gnent 15 g ARUFON UC- 3000 (manufactured by Tbagosei

w@007/103880k , acrylic resin, acid val ue 89ngKCOH BCT/$RM007H55303

parts of 10099 7.5 g Deionized water 77.5 g <Kneadi ng
Pracess> First, an acrylic resin was dispersed in
4&¥'8ni zed water, equival ent amount of IN |ithium

hydr oxi de aqueous sol ution was dropped, and stirred
tRgedutieen phprimmayyi padiole [Ive resin. Next, above
conposite pignment was m xed and noi stened to a

sat i sf 304 of whetd $&4r] rkichGRWde |
was fil Iged into g krneadi ng app}g(?gfg%%%?ﬁeé\%‘ll\%g&blg’l Qﬁ%{%&?

Wi ré and, . and. knead- m xed at .
BoByTraars S0 GBS ER Bl PR A e aee mapticle
verage partijcle diangter éD50°/o of 45nm <Acid
BramRe e AN Hwmdaad HeokiCr Selymtdiluertpewder were put
performed by dropping IN hydrochloricacid while

Bitbrar 29@mi hercohipapate §O0nvitdontia ballt avithtaadiange el lof 10888 and
in paste form <Water Washi ng- Al kal i zati on Process> To

20 eirebhit halts WitH gbﬁ&%eté@&' aedes vﬁggg'uptfhe‘il%g&%?ginto,

water and. stirred well, separated into a pignme
B EFo 00 ARty I Lo T e il 58 40D e fnd & o6
B\ﬁ?lflfe??;ed several tines to obtain 100y of mll base
<Mill Base Formula>

- Primary particle III of composite pigment - - - 15 g

- ARUFON UC-3920 (manufactured by Toagosei Co., Litd.,
styrene-acrylic resin, acid value=243mgKOH/g, solid parts of=100%) - -. .
75¢g

- Deionized water - - - 77.5 g
<Kneading Process> |

First, a styrene-acrylic resin was dispersed in deionized water,
equivalent amount of 1N lithium hydroxide aqueous solution was
dropped, and stirred under heating to dissolve the resin. Next, above
composite pigment was mixed and moistened to a'satisfactory extent.
Zirconia beads of 0.5mm diameter was filled into a kneading apparatus,
DYNO-Mill KDL A by W. A. Bachofen of Switzerland, and knead-mixed’

at 2,000rpm for 60 minutes to obtain a mill base with an average particle

diameter (D50%) of 145nm.
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pH of 5.7. To this, a basic conmpound,
2-am no- 2-net hyl -1, 3- propanedi ol , was added to adj ust

wWERrn0Bosl. <Re- kneadi ng Process> Again, zircoPCHIReeES5303

of 0.5mm di ameter was filled into DYNOM || KDLAby W A.
choten Switzerl and, and knead-m xed at 2, 000r pm
f%f rﬁF’ﬂi’Eﬁf’é@n T0ReFF> base was taken out and t he
measured average particle dianeter (D50% thereof was
g6nm <R pyedipitationew &e pevionmelrine desrpiRy 1N hydiroghloric
bul ky particles of 0.8mm or nore using 0.8nm nmenbrane

facld #hilenasntriae the 6Btdite ABWINIE 1o SHQiph lﬂiﬁ Bﬁéé iRYaste

el enent B of conposite pigment coated with resin
ng an average particle diameter (D50% of 65nm and
a pl'grrent concentration of 15% The average particle

s neasured with a particle size
‘}er‘f ﬁ?%g@i\%ﬁﬁaﬁ@ ngRYQCeESY Nanot rac UPA- EX150,
manuf actured by N kkiso Co., Ltd.). (Preparation

Exanpl do3he-obtaipedanilbbasé, was pdded 490glofdeidniZedfvater and
conposi te pigment coated withrespr <Production of

BtiFed WePabbpadaed bhtd é%?g%.ﬁén%h&t% :ﬁggwatg} ﬁéﬂi(%o er

(I\/agnapearl 13000, avali from Takara Tsus

L 4 80 RIS, g
P

owder were put into a 250m zirconi ag 50 zirconia
pReradioqn PRsFepratnd: sevesal imemtarbtain 100g of mill base with a

pH of 5.7. To this, a basic compound, Z-amino-2-methyl-1,3-propanediol,
was added to adjust pH to 8.4.
<Re-kneading Process>

Again, zirconia beads of 0.5mm diameter was filled into DYNO-
Mill KDL A by W. A. Bachofen of Switzerland, and knead-mixed at
2,000rpm for 10 minutes. A mill base was taken out and the measured
average particle diameter (D50%,)> thereof was 184nm.
<Bulky Particle Removing Process>

By removing bulky particles of 0.8um or more using 0.8pm
membrane filter (manufactured by ADVANTEC), 75¢g of dispersing
element C of composite pigment coated with resin‘ having an average
particle diameter (D50%) of 142nm and a pigment concentration of 15%.
The average particle diameter (D50%) was measured with a particle size
distribution measuring device (Nanotrac UPA-EX150, manufactured by

Nikkiso Co., Litd.).
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20 zirconia balls with a dianmeter of 20mm were further

put thereinto, and ground and m xed with a planetary
whadol7/108806 at 400r pm and for 96 hours. <M || BaSBEJIP2007/055303

Formul a> Primary particle |1l of conposite pignment 15

ARUFON UC-,3920_ ( manuf actured by Toagosei Co., Ltd.,

g?fﬁ%é‘@é’@r F?@Plleeg?n, aci d val ue=: 243ngKOH g, sol id

parts 0"100% 7.5 g Deionized-water 77.5 g <Kneadi ng

PPoersgratiopi efsdisperssuy elemee e Pydficommesite pigmditspats®erith

i n deionized water, equivalent amount of IN lithium

kysihoxi de aqueous sol uti on was dropped, and stirred

under heating to dissolve the resin. Nex:j, above

COIRRSE [ ] and noi stened to a

satl gﬁ%%?%%ggﬁlpéﬂ?sgﬂﬁégﬁﬁ beads of O. SmMn :Zi: aEEDT_i{J

was filled . into _a kneadi ng_apparatus, DYNO y

WA BIORGE é#l‘@fﬁ%%rﬂéﬁn{ Fgﬂaggﬁmﬂowd@h Fi Mdgmamufactured

2,000rpm for 60 mnutes to obtain a mll base with an

by éedge (Jeamicall dndisirgt@r., LBE)#roobf p4brichesdedtular, average

Preci pitation Process> Acid precipitation was

pﬁfﬁi@b'ﬁdrﬁ&eﬂf@ﬁﬁﬂ)%éé\b{ﬂé’d e& Iib@é'gg ttg];ﬂeglg"%ﬂ\:nﬁo% gg e5% C.L

stirring the obtained mll base to n
. ' L R , cso
Sglv%?l%t]ﬁu]:aoérépanﬁ S Eﬁ%d\@gf’ Igrllg %oﬁlr kuaslullgz %tslti)rr}ell? ' oﬁgxt, toluene

was removed with a rotary evaporator, and then, toluene was completely
removed with a desiccator under a reduced pressure to obtain a
composite solid. This composite solid was ground with a mortar to
prepare a primary particle IV.
<Mill Base Formula>

- Primary particle IV of composite pigment - - - 15 g

- Nichigo POLYESTER W-0030 (manufactured by Nippon
Synthetic Chemical Industry Co.?.Ltd., polyester resin, acid value
100mgKOH/g, solid parts of 30%) --- 20 g

- Deionized water - - - 65 g
<Kneading Process>

Above composite pigment was mixed and moistened toa
satisfactory extent. Zirconia beads of 0.5mm diameter was filled into a
kneading apparatus, DYNO-Mill KDL A by W. A. Bachofen of
Switzerland, and knead-mixed at 2,000rpm‘ for 60 minutes to obtain a

mill base with an average particle diameter (D50%) of 125nm.

67



10

15

20

To the obtained m |l base, was added 400y of deionized
water and stirred well, separated into a pignent paste

w@na7meses using a centrifugal machine, and t hBCT/JP2007/055303

super natant sol ution was renoved. This operation was

repe d several _tinmes to obtain | of mll base
ﬁcﬁgﬁﬁﬂpgfﬂ%?}mﬂ?r%sﬁﬁi s, a basi cqc)grrpound, 2- ani no- 2
met hyl -1 -, 3-propanedi pl , was added to adjust pHto

8. 4. <Reikneedprgtionoves perfogaied, byzdrapping 1De Astdrathloric
0.5nm di aneter was filled into DYNOM Il KDLAby WA.
Bathwhéle sefrrivd tHeobiifed il han@ad dBt588 adhilPbQOOIPPhste

for 10 minutes. A mll base was taken out and the
ured average particle dianmeter (D50% thereof was
184nm <Bul ky Particle Renoving Process> By renoving

by rti.cles.of. 0,8 or nore using 0.8mm nenbrane
FW‘%%FW%%HGE kﬁa@&tlﬁg‘&mﬁq, 759 of di spersing

el ement C of conposite pignment coated with resin
havi ngTathevbtaigedpaill bate whsaadded 400509 eifnizd® water and
and a pignment concentration of 15% The average

pertddowelldiepmhesd (H0YisMentBASYI A Wiatbr GsRR 41 Cl e

size distribution nmeasuring device (Nanotrac

g@?@%gfgpar g]ltf %,%ﬁx{déé}geﬂ%ﬁp}%er% gllﬁf g?)lgl?]é){nl Bis gpmoved.  This

di spersing el ement. D of conposite pignent coated with

PRETANONYBHS AEReFIGH Soivertli ey tpabtaisy E00s/ef mill base with a
pH of 5.6. To this, a basic compound, Z2-amino-2-methyl-1,3-propanediol,
was added to adjust ‘pH to 8.3.

<Re-kneading Process>

Again, zirconia beads of 0.5mm diameter was filled into DYNO-
Mill KDL A by W. A. Bachofen of Switzerland, and knead-mixed at
2,000rpm for 10 minutes. A mill base was taken out and the measured
average particle dia]_neter (D50%5 thereof was 163nm.
<Bulky Particle Removing Process> .

By removing bulky particles of 0.8um or more using 0.8um
membrane filter (manufactured by ADVANTEC), 70g of dispersing
element D of composite pigment coated with resip having an average
particle diameter (D50%) of 185nm and a pigment concentration of 15%.
The average particle diameter (D50%) was measured with a particle size
distribution measuring device (Nanotrac UPA-EX150, manufactured by

Nikkiso Co., Ltd.).
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3Qg of ultrafine barium sul phate powder (BF-1H,
manuf act ured by Sakai Chem cal Industry Co., Ltd.,

wo eoomiiefsopar ti cl e granul ar, average particle PCT/JP2007/055303

di aneter*O 1 mm) was added to |1 OO0y of tol uene solution

3@ 5% C.tJ. Eol veTt fl ue 36, and stirred for one hour
reRpraton Exaoplaalt | t ol uene was renmoved with a

rotary evaporator, and then, toluene was conpletely

r Brenaza tigin: of dispessing alemeninBef campediteqigpreessonted with

obtain a conposite solid. This conposite solid was

gesimad Wi th a nortar to prepare a primary particle |V.
<M || Base Fornula> Primary particle IV of conposite

RIPFBB N dr: i chi TER W 0030 (nanufactured by
Ni ppoﬁﬁtéﬁpﬁg?gng%%nﬁc%?%ﬁndust ry Co., Ltd., :

pol yester resin, acjd value 100ngKOH solid parts of
30% 2385 O&Pf&?ﬁd%zaﬂ%éﬂé}w‘g? &W@% %ﬂg 1pmepadactured by
Above conposite]&*gnent was m xed and noi stened to a
Fasp {Theanisay Coxtlatek.,. foriy efparideaginmilaf) dveragh partide
was filled into a kneadi ng apparatus, DYNO M II| KDLA

BiaiéAr=Baah0ivweas aldSMs 1005 3RdoluanE s!eslﬂfﬁgg oF 5%10;?. gglvent

2,000rpmfor 60 mnutes to obtain a m se Wt

ri € ' r (DY of.125nm.<Aci,d
FYAER T, B 21584 1o ORL Rl Uil pitikor oV folueme was
gerfor d,.by dropping IN hydrochloric acid while

SPPPYhYTEhR 1ok swaporiar, aad durihespadiene was dontpletely
i‘enmgx?:(i Svith a desiccator under a reduced pressure to obtain a
composite solid. Thjs composite solid was ground with a mortar to
prepare a primary particle V.
<Mill Base Formula>

- Primary particle V of composite pigment - -- 15 g

- JC-05 (manufactured by Seiko PMC Corporation, styrene-acrylic
resin, acid value 170mgKOH/g, sélid parts of 20%) - -- 30 g

- Deionized water - - - 55 g
<Kneading Process>

Above composite pigment was mixed and moistened to a
satisfactory extent. Zirconia beads of 0.5mm diameter was filled into a
kneading apparatus, DYNO-Mill KDL A by W. A. Bachofen of
Switzerland, and knead-mixed at 2,000rpm for 60 minutes to obtain a °

mill base with an average particle diameter (D50%) of 57nm.

<Acid Precipitation Process>

69



10

15

20

form <Water Washing-Al kalization Process> To the
obtained mll base, was added 400g of deioni zed water

w@nw7803806 ed wel |, separated into a pignent paBCEJRN0G/055303

wat er using a centrifugal nachine, and the supergat ant

solutiqgn.was renoved. This operation was repeate .

sever af*?14 RERCIRIEATIRR 3735 P‘ﬁfﬂ%?‘?ﬁ?ﬂ qdroppins W\ Ry droghloric
of 5. 6. To this, a basic compound,

acidnvhie ativeinigythel gl aprahanbdiask towbsanads eilt basedinsiste
pH to 8.3. <Re-kneadi ng Process> Again, zirconia beads
ffrn€@). 5rm di aneter was filled into DYNOM || KDLAby W A.

Bachofen of Switzerland, and knead-ni xed at 2, 000r pm

Lwat;pvgggmgg%kéh%{ign%% .Jas taken out and the

measured average particle dianeter (D50% thereof was
163nm <Bul ky Particle Renovi ng, Process> By renovin

bul ky DaFRe ebtaing n@‘h%‘h@ﬁ%ﬁ%ﬁoﬁ‘@%ﬂﬁ% of deienigatbwater and
filter (manufactured by ADVANTEC), 7Qg of dispersing
giimedrwell) separatesoRitt @ pigyreritpastataed whtdr usdapm

havi ng an average particle dianmeter (D50% of 135nm

@i rifuphORRhi ) ﬁ%ﬁrmfeaéﬂﬁéﬁ‘nﬁfaﬂ@%luﬂmﬁ_v@%éef'éﬂgved. This
particle dianmeter (D50% "was neasured with a particle

HsAEEpgas g%éﬁg%gg?é%{lggﬁﬁﬁﬁvbggmm SRl base with a
A SRR R A SRR LT ———)
was added to adjust pH to 8.3.
<Re-kneading Proces§>

Again, zirconia beads of 0.5mm diameter was filled into DYNO-
Mill KDL A by W. A. Bachofen of Switzerland, and knead-mixed at
2,000rpm for 10 minutes. A mill base was taken out and the measured
average particle diameter (D50%) thereof was 86nm.
<Bulky Particle Removing Proces_é>

By removing bulky particles of 0.8um or more using 0.8pm
membrane filter (manufactured by ADVANTEC), 85g of dispersing
element E of composite pigment coated with resin having an average
particle diameter (D50%) of 73nm and a pigment qoncentration of 15%.
The average particle diameter (D50%) was measured with a particle size
distribution measuring device (Nanotrac UPA-EX150, manufactured by
Nikkiso Co., Ltd.).

(Preparation Example 6)
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resin- <Production of primary particle V> 3Qg of
colloidal silica powder (Quartron PL-I, manufactured

whooFnessocChenm cal Co., Ltd., form of particl e PCT/JP2007/055303

granul ar, average particle dianeter=15nn) was added to

I of toluene solution of 5% C. 1. Sol vent Yell ow 16,
é%rﬁﬂoé‘o&?ﬂ}g% disparsing alemendiAtrer. Next,

toluene was renoved with a rotary evaporator, and
faurfaetant piguems dispersompklemeényt-r enoved with a
desi ccator under a reduced pressure to obtain a

eMiDbBhEE Fofhiuda>Thi s conposite solid was ground with
a nortar to prepare a prinmary particle V. <MI|| Base

Formul a ] parti-che V of 60 ' L nt 15
3C05 ( REERPEERR Y G | wgg%ﬁ%ﬁﬁ?’of@@lﬁpﬁé‘fa?wf@tured
-acrtylic resin, acid value ny , .solid parts o
bydpsisachjspdporploEd: Rbearicsls Mizraeading - Pr 4 s>

Above conposite pignent was nmxed and noistened to a

sat i sf aPolyogyetitydene 1adinyt pther ¥BEE NIf-1805mm digimet er

was filled into a kneadi ng apparatus, DYNO M || KDLAby

WhioBRCANER 201k Mﬂﬁ&éﬂ&@&byﬂ]}%i@%ﬂ%ﬁ%& S‘éiﬁ{ktlh Co., Ltd,

2,000rpm for 60 mnutes to obtain ase ‘W

BMOE JFu g oy € di ameter (D50% of S7nm <Acid

recip Process>Aci d precipitation was perforned

by d [ I N hydrochl oric
y , ro-pBe{]o%ized W){/:ltel‘ ---80g

<Kneading Process>

Above compqsite pigment was mixed and moistened to a
satisfactory extent. Zirconia beads of 0.5mm diameter was filled into a
kneading apparatus, DYNO-Mill KDL A by W. A. Bachofen of
Switzerland, and knead-mixed at 2,000rpm for 60 minutes to obtain a
pigment dispersing element A with an average particle diameter (D50%)
of 95nm. The average particle diameter (D50%) was measured with a
particle size distribution measuring device (Nanotrac UPA-EX150,
manufactured by Nikkiso Co., Ltd.).
(Preparation Example 7)
-Preparation of dispersing element F of composite pigment coated with
resin-
<Production of primary particle VI>

30g of ultrafine zinc oxide powder (FINEX-50, manufactured by

Sakai Chemical Industry Co., Ltd., form of particle: powder, average
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acid while stirring the obtained mlI| base to obtain a
mll base in paste form <Water Washing Al kali zation

w@e@cresns To the obtained m Il base, was addedPdDOrpoef055303

dei oni zed water and stirred well, separated into a

[ nt..paste water using a centrifugal_ machi ne,
BitRciBanser Qe oran auteie [00kotaiethyhothy! kecone
operation was repeated several tinmes to obtain | OOy of
aelutiomaefeb % @B Bispered Violet STpandissirred fmsime howpasing a
2- am no- 2- net hyM 3- pr opanedi ol , was added to adjust pH

birfr3. NeRe; ieehgl ayPket@iswalddidbvedi wigRM fothspds of
0.5nm di aneter was filled into DYNOM || KDLAby A

i - m.xed - at 000r pm
PosREe, Shd S, LAty 800 R0TR5 A Drils fry etV
nmegsured. average. particle di aneter (D50% thereof was.
%ﬂ’rﬁl dgg{wﬂgprpgq4$w ge PGS WFQ EQQREIRR Gaxppeaitrysolid.
bul ky particles of 0.8mm or nore using 0.8nm nmenbrane
This enmpesibesselid wasdstoyndVANTEER)qrt85tp pfepdire pepsinngy
el ement E of conposite pignent coated with resin
panrticle VAN average particle diameter (D50% of 73nm and
a pignment concentration of 15% The average particle

Qjﬁpqg DRQ%was nmeasured with a particle size
di's rl%sfjetﬁon Ir?;eaa?suri ng devi ce (Nanotrac UPA- EX150,

manuf ac‘lgur ed by N kkiso Co., Ltd.).
- Primary particle of composite pigment --- 15 g

- Takelac W5025 (manufactured by Mitsui Takeda Chemical Co.,
Ltd., polyurethane rgsin, acid value 70mgKOH/g, solid parts of 30%) -
15¢g

- Deionized water--- 70 g
<Kneading Process>

Above composite pigment was mixed and moistened to a
satisfactory extent. Zirconia bea_cis of 0.5mm diameter was filled into a
kneading apparatus, DYNO-Mill KDL A by W. A. Bachofen of
Switzerland, and knead-mixed at 2,000rpm for 30 minutes to obtain a
mill base with an average particle diameter (D50%) of 132nm.
<Acid precipitation process>

Acid precipitation was performed by dropping 1N hydrochloric
acid while stirring the obtained mill base to obtain a mill base in paste
form.

<Water Washing-Alkalization Process>
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(Preparation Exanple 6)-Preparation of pignent _
di spersing el enent A- -Surfactant pignent dispersing

we@bk@meoisee <M | | Base Fornul a> Pht hal ocyani ne QdT/JP2007/055303

Pi gment Blue 15:3 (ECB-301, nmanufactured by 4} 15

Dai ni chi sei ka  Col emcals Mg. Co., Ltd.) 1

Pol yox&@ttﬁ‘?lg’ﬁ%ﬂ“} %gtsﬁewaﬁﬂﬂéeallfmﬂg(ﬁ dpigpized water and
(noni oni ¢ surfactant, manufactured by Dai-Ichi Kogyo
stiryekwetlo sepanaded inkcBa pagment pasi) abiverter edingpher 80

g <Kneadi ng Process> Above conposite pignent was m xed

aofitriftigal enechihe, #nd 3hé SLBEHRItANEXbRAon #akRM A2 q%his
of 0.5mm dianeter was filled into a kneadi ng

: W.A. .Bach n of . .
ggn&taa[ztgétrgrr? g E%Eﬁ%%dnéeea Q%nﬁ%él “at’ %’%aﬁb?{;ﬁf P g}mg(}):s.e Vr‘:,lth a
1] [ [ dj [ ement Aw t
R 8 g dogie: & bas ichatund; Soomnen mstml-sAmropanediol,
avera(g‘e particle dianmeter (D50% was neasured with a

peastdasled ki adjudt pit tb8i2. on nmeasuring device (Nanotrac
UPA- EX150, manufactured by Ni kkiso Co., Ltd.).

RedpadalingProyadsl € 7) - Preparation of dispersing
el ement F of conposite pignment coated with resin-
<pr Odug'g.bﬂﬂ z%co?ﬁé HRLYs B [).tg.ncl:llnedi\a/lﬁeter was filled into DYNO-
Mill KDL A by W. A. Bachofen of Switze:;'land, and knead-mixed at
2,000rpm for 10 minutes. A mill base was taken out and the measured
average particle diameter (D50%) thereof was 179nm.
<Bulky Particle Removing Process>

By removing bulky particles of 0.8um or more using 0.8pm
membrane filter (manufactured by ADVANTEC), 80g of dispersing
element F of composite pigment coated with resin having an average
particle diameter (D50%) of 166nxln and a pigment concentration of 15%.
The average particle diameter (D50%) was measured with a particle size
distribution measuring device (Nanotrac UPA-EX150, manufactured by
Nikkiso Co.; Litd.).
(Preparation Example 8)
-Preparation of dispersing element G of composite pigment coated with
resin-
<Production of primary particle VIII>

30g of ultrafine barium sulphate powder (BF-1H, manufactured
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30g of ultrafine zinc oxide powder (FINEX-50,
manuf act ured by Sakai Chem cal Industry Co., Ltd.,

wo ooomiefsogparti cl e: powder, averageparticle PCT/JP2007/055303

di anmeter=0.02 mm was added to | OCg of nethyl ethyl

etone.sqlutjon of 5% C L D sperse Violet 31, and

5@’ ﬁﬁrj‘ead St&%ﬁm Industry o, gLE\d-g form gf paridgle: grasar, average
et hyl ketone was renoved with-a rotary evaporator, and
partilerdiametens0.dpin) lwket dded va100gwhlteleng sobatvedf 5% C.I.
with a desiccator under a reduced pressure to obtain a

SelresiBlac W, atd stiired I8FBAS hotr 3k aVé@ﬁ'er.OUf]Q?xﬁgtgﬁlene
M ase

a nortar to prepare a primary particle VI. <

I > Bringr tticle VI, of c osi,t i gnment 15
TR LR R A A o6 hPerienf e Uhre paus e ety
Co., Ltd., po]yurethane resin, acid value 70ngK g,
%PPHG‘%&’H%adJrESSG%OrlEnée% redneaskprassure f@optain a
<Kneadi ng Process> Above conposite pignent was m xed
eordposits selndd Thiscamposifasslid yasdrennd wtheonioartheass
of 0.5mm di aneter was filled into a kneadi ng

FiprratausrinfdyPd¥tide ¥PALY WA Bachofen of
1gwitzrerlulzﬂr%d, and kne%d-m'xed at 2,000rpmfor 30

A At t tain a mll base with an average particle
SIS Fodhln

diame of 132nm <Acid precipitation process>

Acid precipitation was performed by dropping IN
h;ljr og-ﬁlgm%gy particle VIII of composite pigment - - - 15 g

- Plascoat RZ-142 (manufactured by Goo Chemical Co., Ltd.,
polyester resin, acid yalue from 30mgKOH/g to 50mgKOH/g, solid parts
of 25% by mass) - - - 24 g

- Deionized water - - - 65 g
<Kneading Process>

Above composite pigment was mixed and moistened to a
satisfactory extent. Zirconia beads of 0.5mm diameter was filled into a
kneading apparatus, DYNO-Mill KDL A by W. A. Bachofen of
Switzerland, and knead-mixed at 2,000rpm for 60 minutes to obtain a
mill base with an average particle diameter (D50%) of 180nm.
<Acid Precipitation Process>

Acid precipitation was performed by dropping 1N hydrochloric
acid while stirring the obtained mill base to obtain a mill base in paste -
form.

<Water Washing-Alkalization Process>
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acid while stirring the obtained mlI| base to obtain a
mll base in paste form <Water Washi ng- Al kal i zati on

w@e@cresdo t he obtained m |l base, was added BOD#P2067/055303

dei oni zed water and stirred well, separated into a

pi gnent paste and water using a _centrifugal machine,

and t hdodtpebiringdimgdbase.onanadded 49089 dpionized water and
operation was repeated several tinmes to obtain | OOy of
gtirtecowsH, eeidrated iptd Dbidmbnt pasteirsd watbAsking a
conpound, 2-amino 2 nethyl | ,3 propanediol, was added

tOn@eusdl nPidHife Sardd e OeRELAY s&ﬁﬂ?ﬁlﬁﬁfgg ’%Igﬁicﬂled This

zirconi a beads of 0.5nmm di aneter was nto

R RSP R B A 0 s

was taken out and the neasured average particle )
Bihekd 6  (Tosdde, a havie sompeynty Gramin@drmetindr1,Bgmepanediol,
Renovi ng Process> By renovi ng bul ky particles of 0.8mm
orasnatdeduisi atjudt BRMo®Bbr ane filter (manufactured by
ADVANTEC), 8Qg of dispersing elenent F of conposite

an]gﬁgacﬁﬁgtgqgcggsgh resin having an average particle
di aneter (D50% of 166nm and a pignent concentration

measur BB EnR pehar bt B et B e g RYNO-
devi ce (Nanotrac UPAE X150, manufactured by N kkiso

MBI KDLgA by WrAe Pachofesroftxwitperlagyl, and knead-mixed at
2,000rpm for 10 minutes. A mill base was taken out and the particle
diameter was measuxed, however, the average particle diameter could
not be determined due to aggregation.

(Examples 1 to 7 and Comparative Examples 1 and 2)

-Preparation of Recording Ink-

A recording ink was produced according to the following
procedure. Initially, the Watér-soluble .solvent, penetrating agent,
surfactant, and water, shown in Table 1 below, were mixed, stirred for
one hour to mix the mixture uniformly. To this mixture, was added a
dispersing element of composite pigment coated with resin and stirred
for one hour, and a pigment dispersing element .and antifoaming agent
were added and stirred for one hour. This dispersion was filtered under
pressure with a cellulose acetate membrane filter of 0.8 um average pore

diameter, and bulky particles and dust were removed to prepare a

recording ink to be used for evaluation. In Table 1, the numerical
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-Preparation of dispersing element G of conposite

pi gnent coated with resin- <Production of primry
w@asoritedses Vi f1 > 30g of ultrafine barium sul phap€r/peoe055303

(BF-1H, manufacturedby Sakai Chem cal Industry Co.,

Ltd., ferm.of particle™ gr | ar, average particle
d‘l’aiprgff 8?9%‘?}16]'?%6%1’56%?3&8%3“ B@§Sof tol uene sol ution
of 5% C. I'. Sol vent Blue 36, and stirred for one hour
using a stirrer. Next, toluene was renoved with a
rotary evaporator, and then, touene was conpletely .
renoved with a desiccator under a reduced pressure to
obtain a conposite solid. This conposite solid was
ground with a nortar to prepare a primary particle
VIIl. <MII Base Formula> Primary particle VI1I of
conposite pignent 15 g Plascoat RZ-142 (nmanufactured
by Goo Chemical Co., Ltd., polyester resin, acid val ue
from 30mgKOH/ g to 50nmgKOH/ g, solid parts of 25% by
mass) 24 g Deionized water 65 g <Kneadi ng Process>
Above conposite pignment was m xed and noi stened to a
satisfactory extent. Zirconia beads of 0.5mm di aneter
was filled into a kneadi ng apparatus, DYNO M U KDLAby
W A. Bachofen of Switzerland, and knead-m xed at
2,000rpm for 60 mnutes to obtain a mll base with an
average particle dianmeter (D50% of 180nm
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di spersing el enent of conposite pignment coated with

resin and stirred for one hour, and a pignment
waelr®paresicig el ement and antifoam ng agent wer eP@daed07/055303

and stirred for one hour. This dispersion was filtered

unﬁgrﬁpres ure wifh a cellul ose acetate nmenbrane .

fi I P@BEeHPTY. BRRA, dgamse pke. anahahle A represant| the following

particles and dust were renoved to prepare a recording

rgantingbe used for evaluation. In Table 1, the

nunmeri cal val ues of each el enent represent %y

nesActylid SilitbAe 8NEERIn: RedRufaREARA MATByo BhE Mid) CtalkE.,
1 represent the foll ow ng nmeaning. *Acrylic silicone

ak SO flact ur ed Toyo_|. . L CoLShtd., ..
SO Btk o RO OGS et O NSt Mot R n a0 i
%Iggg{n mnirmmfilmg@&m JLenperature (M-T)=00C or
storppg terpegatused ME BTG or tes80, nanuf act ured by
Johnson Pol yner, solid parts of 47% by mass, average
par Accylec emadsivei J@oryl 7660an@nGfactulred by*Johnson Polymer,
Pol yur et hane emul si on: Hydran HW30, manufactured by

EStid pRPR O 4719 wdm%ﬁ_fﬂv%@h%e pRIGle (ﬁahié%ef’@bflﬁa,%bﬁ@“{wc

by mass, average particle dianeter 200nm or |ess,

&fﬁ;&ﬂc or less * Polyester enul sion: Pesresin A-520,
akamatsu G | &at, Co.,Ltd., solid parts of 30% by

mass, . average particle_dianmeter | OOnm M-T=30C or | ess
pBplymsetirae guyalsion] Fynan HWRR), eraeutactured by Dainippon

fluorosurfactant (rmanufactured by OVNOVASol uti ons
TIwlc apddchemical o DEC), eolid 0% bf50%slsy) mass, average particle

diameter 200nm or le_ass, MFT=0°C or less

* Polyester emulsion: Pesresin A-520, Takamatsu Oil&Fat, Co.,Ltd.,
solid parts of 30% by mass, average particle diameter 100nm, MFT=30°C
or less

* PolyFox PF-151N: oligomeric nonionic fluorosurfactant
(manufactured by OMNOVA Solu.’.cions Inc., active ingredient: 50% by
mass)

* Zonyl FS-300: polyoxyethylene perfluoroalkylether (manufactured by
DuPont, active ingredient: 40% by mass)

* Softanol EP-5035: polyoxyethylene polyoxyprqpylene branched
alkylether (manufactured by Nippon Shokubai Co., Litd., active
ingredient: 100% by mass)

* DKS NL-180: polyoxyethylene lauryl e’pher (nonionic surfactant,

manufactured by Dai-Ichi Kogyo Seiyaku Co., Ltd., HLB value: 16.2,
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* Zonyl FS-300: polyoxyethyl ene perfl uoroal kyl et her
(manuf actured by DuPont, active ingredient: 40% by

wore®s)ossocof f canol EP-5035: pol yoxyet hyl ene  PCT/JP2007/055303

polyoxypropylene branched al kyl et her (manufactured by
pon Sho uba| Ltd active ingredient: 100% by
§¥§’ m n: 19866 °b$élli}'%%}yet hyl ene lauryl ether
(nonionic surfactant, nmanufactured by Dai-Ichi Kogyo
Set Pakxel@BXL: IltZibenHlsathdalzmlén-m@ne? ageil agtivegizeddRat;
100% by mass) * Proxel GXL: |, 2-benzi sothiazolin-3-one

&S0 @S0 RS th ¥R BkRd lﬁnkve(flﬂrmhﬁ't&? ac@ﬁ)‘%"iﬁn@f‘édﬁ%ﬁg 3% by

AvecCia Limted, active ingredient: 20% b

&9 L ShP AR ERNE) [ oar o

ntifoam ng agent :
actured by Shl n- Etsu Chem cal Co., Ltd., active

E{é\é §§)11<(0Eb©am%ill@a®;unm€médmanufgctured

|nk of Exanpl e 8 was prepared in the sane manner as in

bx fihphelikue@hemtic41M@s., Ritd., petivs ibyrotaest: AD0ZOBY lmass)

FS- 300 was changed to 1.0 part by mass of KF-643

(]p@iﬁﬁgl@g)” pol ynet hyl si I oxane copol yner, manufactured

by ShinE tsu Chem cal ., Ltd., active ingredient:

k of
é)c()g(r){%lb hg "5 rg&% fﬁéﬁfgpye ordl o elpglge nin the same
Exanpl e 1 except that 10 parts b rrass of acrylic

gannesms Emizamaplonh sxeepinthat 2.6 Bagsgar mmssyofdéesylofS-300
Joncryl 538J (acrylic
was changed to 1.0 part by mass of KF-643 (polyether-

polymethylsiloxane cqpolymer, manufactured by Shin-Etsu Chemical Co.,
Ltd., active ingredient: 100% by mass).
(Example 9)

The recording ink of Example 9 was prepared in the same
manner as in Example 1 except that 10 parts by mass of acrylic silicone
emulsion was changed to 8.9 p.r:llrts by mass of Joneryl 538J (acrylic
emulsion, manufactured by BASF Corporation, solid parts of 45% by
mass, average particle diameter 100nm, MFT=50°C).

Next, each recording ink of Examples 1 to 9 and Comparative
Examples 1 and 2 was evaluated for ink properties as follows. The
results are shown in Table 2. In addition, each recording ink was fed
into the ink cartridge as shown in FIGS. 1 and 2, and the ink cartridge
was installed in an inkjet printer, IPSIO G7'07 by Ricoh Company, Ltd.

Discharge evaluation and image evaluation were carried out as follows.
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ermul si on, manufactured by BASF Corporation, solid
parts of 45% by nmass, average particle dianeter | OOnm

WORMZ38BY6 Next, each recording ink of Exanpl eBCIJR20079055303

and Conparative Exanples 1 and 2 was eval uated for ink
roperties as_follows. The results are shown in Table
hergsulfaiare showaaghTaklest-di ng i nk was fed into the
ink cartridge as shown in FIGS. 1 and 2, and the ink
sMdasugemend 9f Susfzdel Bchdign>an i nkjet printer, IPSIO
G707 by Ricoh Conpany, Ltd. Discharge eval uati on and

i mage eualudtd RNt gﬁaghg%c%gg%k% Iy Fﬂégsu ace

results are shown In T urenent o rface

Tension> The surf tensi on of each recorgdi ink is
FSoR Boalifed 4t SRiov B B iobeB Ui 2 |
surface tensioneter (CBVP-Z, manufactured by Kyowa
manapearedhiyekFewadntexfaee Peigsica £, bidl naing »platénum
Preservation Stability> Each recording ink was stored
ptatbOC for one nonth, and the change in particle

di aneter was neasured with a particle size

gpsiddrbLtibASt ﬂ%t;i ng devi ce (Nanotrac UPA- EX150,
manuf act dre?gg N'kki so Co., Ltd.). The percentage

oo Epth JHO 0Bk ReaRrha BOSG el enpishonnd the
before storage as an initial vale was determ ned by
ehangeoin particle dimmetenivas oreasured wishd partidesing
according to the follow ng standards- "Nuneri cal
Hetribugiod " measuring device (Nanotrac UPA-EX150, manufactured by
Nikkiso Co., Litd.). The percentage change in average particle diameter
(D50%) of ink after storage using the average particle diameter before
storage as an initial vale was determined by the following numerical
formula 2, and evaluated according to the following standards:
<<Numerical Formula 2>>

Percentage Change= [(average particle diameter after storage/
average particle diameter before storage) ,—‘l] ><1A00
[Evaluétion Standards]

A: percentage change less than 5%

B! percentage change from +5% to 15%

C: percentage change more than £15%
<Evaluation of discharge stability>

Discharge stability was evaluated as follows. Each recording

ink filled in the ink cartridge was fed into the inkjet printer, IPSIO G707
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Per cent age Change= [(average particle diameter after
storage/ average particle dianeter before storage) -I

wQ 2007/ @B8PpEVal uati on St andards] A percent age chpCEPAEREH5303

than 5% B- percentage change from5%to 15% C

per cent age change nore than 15% <Eval uati on of

by Rinalh §eorspay, Litdy > Thestvaverabiligbivbienypriatingvweias halidd
as follows. Each recording ink filled in the ink

GAtRJUtd® ot @Tbdnih g duftkh 1®Ritid Wwhk @hvedtRSIted and each
G707by Ri g\gﬁéCon'pany, th d. gI'ﬁh]ﬂéérecoverabl li t)E/gaV\hen

SAPTS Ge  OESh APRLDR SpSa B
d
e 0 et Lo B ek @lﬁ&awnssski@;ggs o

di schargl ng ink drops to be altered, was eval uated by
atteredyiwmags stahdded dy[fEllawizg smdsrdadar ds] A- 600
seconds or nore B 60 seconds or nore and | ess than 600

fm;glmﬁgmg-s{agﬁfarug]an 60 seconds <Eval uation of
Col or - produci ng Property> The ink, filled in the ink

cartri gggogtsgﬁgﬁd%sg%mggy as in the eval uation of

di scha fedlntothelnkjet printer,
I PSI O G707 by Ri coh Conmpan Ltd and each solid inmage
was pantGQoFeBS?n@%@r BHys a p thap S%ﬁgaﬁlsed for
printing test. After prints were

C: less than 60 seconds

<Evaluation of Color-producing Property>

The ink, ﬁlled. in the ink cartridge in the same way as in the
evaluation of discharge stability, was fed into the inkjet printer, IPSIO
G707 by Ricoh Company, Litd and each solid image was printed by one
pass. Regular paper was used for printing test. After prints were
dried, each value of brightness was obtained by a reflective color
spectroséopic colorimetry densitonlneter by X-Rite. The ratio of each
measured saturation value to the saturation value of Japan Color
Version 2 (yellow: 91.34, magentaf 74.55, cyan: 62.82) were calculated
and evaluated by following standards. When the density of each color
was measured with an X-Rite densitometer, prints with less density than
the following density standards of each color were evaluated as C.
[Density evaluation of each color]

Yellow: 0.7 or more, Magenta: 0.9 or'more, Cyan: 0.9 or more

[Paper for Printing Test]
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dri ed, each value of brightness was obtained by a
reflective color spectroscopic colorinetry

waelengitesnet er by X-Rite. The ratio of each neaRCr/&007/055303

saturation value to the saturation value of Japan
Col or Version 2 (yellow 91.34, magenta: 74.55, cyan-
62. 82) Regvlarquireul BPEpapat By G%@‘ébYtE&CfJbIGmP@@V Litd.

standards. When the density of each col or was neasured

W dluation-Fandad@s 5 Set@iagion]pri nts with |ess density
than the follow ng density standards of each col or

were eya [Density eval uation of each
X bﬁaéﬁgl 837 or

col or]* Vel nmore, Magenta: 0.9 or nore,

Cyan: m)re [P per for i nting Test] Regul ar
paper: lgpaé é:il coh Conpany, Ltd.

[ Eval uati on St andar ds of Sat ur ation] A 0.8 or nore B
0.7 orChlese thad 0.éss than 0.8 C less than 0.7
<Eval uation of Scratch Resistance> Each printed part

Qfivhhutidmeeseath Rdpigdueed on the gl oss paper by the
method simlar to saturation eval uati on was rubbed

wih aerghdihe 58%558 W Balley ta b At b ie?
ByRe" T ihe pia et SmBRR D ﬁfﬂ‘é-'@ariet%ﬁe%ﬁ%?%é%ﬁ@ﬁ" dBask
for Printing Test] d oss paper: PMPhoto Print Paper
4nil degh foy 5Sginkes Usisgra white cotton cloth with a load of 900g by
Crock Meter CM-1 by TOYO SEIKI Seisaku-sho, Ltd. Each sample was
then observed with eyes and evaluated by following standards.
[Paper used for Printing Test]

Gloss paper: PM Photo Print Paper (gloss) by Seiko Epson
Corporation

Professional Photo paper PR-101 by Canon Inc.
[Evaluation Standards]

A’ image dropouts and blur on image surroundings are scarce

B: image dropouts are few, but blur can be seen on image
surroundingé

C: notable image dropouts and blur on imgge surroundings
<Evaluation of Waterproofness>

Water droplets were dripped on each printed part of the image

sample produced on the regular paper by the method similar to

saturation measurement. Each condition of ink records was then
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Cor poration Professional Photo paper PR-101 by Canon
Inc. [Evaluation Standards] A inmage dropouts and bl ur

W@roo7ivesses sur roundi ngs are scarce B i nage dr opPCl/$P2a07055303

few, but blur can be seen on inmage surroundings C
notabl e i mage dropouts and bl ur _on inmage surroundi ngs
obgervest wih efes\andeyiloeted by follavms siamsiagds. wer e

dri pped on each printed part of the image sanple
EdlaatioarBtahdarégel ar paper by the nmethod simlar to
saturation neasurenent. Each condition of ink records

was t henghseliaseahe €yes and eval uated by fol | owi ng
st andar?gs. < vgc?ﬁatal on Standards> A: renmain the sane B

mar k (wat er rk) is en around the. pri-nt art .
ecei vl magh Pualer BaFErS SeRctroun ANt Batiaeriyed
area of the printed part received water droplets

sFater daoplets of Li ght Stability> Each i mage sanple
produced on the regul ar paper by the nethod simlar to

sat ur at(:GiindEesn tREBRErot@dlin@diréd 6ftlvé phinedpMteceived
(340nm of xenon irradi ance conparable to outdoor

W:rggépfé@ger t he environnent of 700C, 50%H and 89C
0 panel tenperature for '

<Evaluation of Light Stability>

Each image sample produced on the regular paper by the method
similar to saturation measurement was radiated with 0.35W/m2 (340nm)
of xenon irradiance pomparable to outdoor sunlight under the
environment of 70°C, 50%RH and 89°C of black panel temperature for
24 hours using Atlas Weatherometer Ci35AW. Each resulted color
deterioration and alteration before and after the irradiation was
evaluated by following standards shown below.
[Evaluation Standards] |

A: almost the same

B: alteration is recognized but acceptable

C: large degree of color deterioration and alteration
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24 hours using Atlas Wat heroneter C 35AW Each

resulted color deterioration and alteration before and
w@bdaoenoshe irradi ati on was eval uated by f ol | owpe€mJP2007/055303

standards shown bel ow. [Evaluation Standards] A-

al nost the sanme B alteration is recogni zed but

dablpZabl e C | arge degree of color deterioration and
alterationtable 2 * |n Tahlo 2 .t i n-the colum-—of

nk preser 50N stEbi | i| DyscnteeCorBat al | seeatlEx iWplkerad| Light
ndi cat eg {ﬁﬁ}’%ﬁw Eﬁg@:@ﬁ o |S’ha}ﬂﬂﬁp g’:o%'fch\%RdEﬁ&ml € fikss a| Stability
o-d i 35 RO | +
nple 1], 4 . EE jo, +A:“ .LU:A I ”P\idool JI; -AL -
EX"LmI]EZL1|c25 ,fl gyr ol i Ul e CLEI HH I}L\C a PI‘A?”U . A
ﬂ,x:;r?glggt’ T presy vatriofstabi I} tyfjecannot 'UCA
tt

EEIa g‘gflll lIIl:AI ST ﬁbi oW { 1T 'abié 2 i'A

TS [T 26’53 uyAuml tAT® GOMPOST e D gITETTt A

RELA5E B || T PT [TTTE AT EJET, TTIYEMR Oy~ UHE T gCordim

RE A 7N FIK[TECATa LT TR ZI g A1 [ecq di g 11K fan

BxARNakNEy3 TN Ras @XCel I eMt pLesServgiion A

SEaRhplb DY 0354 N, TIAQNT [STabi 1|ty gonparghl €[t0 A

(Fod@Riatvel]] ONENT |1 NK, . VENy EXCElTent ol of - pr pauc] ng
pm@aﬁﬁa; antthi gh r&iahili®y dn ddl off aness C

[ @sbpadlatitd Weal ¢r water,| coppafed to fhose o

Cmmazlve3%<arrpl es 1 and ) "heArecordlAhg nk %f

Q | = |||

Exanpl e 6 does not conprise a water dispersible resin?
tAusTalile 2 6+0m the delomyobidppreseruation ctabitity of

resi stance are slightly [ ower conpared to those in
Bsaip@tie Example 2 indicates unmeasurable. In Comparative
Example 2, a Water-soluble dye is used, making it impossible to measure
the particle diameter unlike a pigment. Therefore, the preservation
stability cannot be evaluated.

From the results shown in Table 2, in Examples 1 to 9, by using
the composite pigment particle ink of the present invention, the
recording ink and the ink record utilizing the recording ink can be
obtained, which has excellent preservation stability of ink, light stability
comparable to organic pigment ink, very excellent color-producing
property and high reliability on colorfastness resisting wear or water,
compared to those of Comparative Examples 1 and 2.

The recording ink of Example 6 does not comprise a water
dispersible resin; thus the color-producing property and scratch

resistance are slightly lower compared to those in Example 3.

In Example 7, since the average particle diameter (D50%) of the
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In Exanple 7, since the average particle dianeter
(D50% of theconposite pignment particle is nore than

wazednmyssohie di scharge stability is slightly | or&r/JP2007/055303

conpared to that in Exanple 1. Industrial

Applicability The recording ink of the Er esent .
composite pigrmeat partickyi is ahereyehast 2p0hin;, ghe ddscharge stability
preservation stability, has good i mage retention
eagladhily lower sveipaded 6& tladtcihh Efaimplance,

wat er proof ness and |ight stability, etc., and nmakes it

@%ﬁigéﬁiaq&gpd]g%bgjﬂﬁ a high quality inmage that excels in

repr ty of color image. Thus, the
recor dj i nk af th resent invention can pe suitabl
Looq 1 3 egoriperink ol the mecsentongenine SpeRonct araree
apparatus, and inkjet recording nmethod. The inkjet
stadulity agdapesexakonastability] bas geed nniagg neberioen odpakdities
present invention are applicable to a variety of

68610 adisasa tehi Hogisdined) ki ferp Rofh s n drBigho dtalsiligy, 8l and
sui tably applicable to, for exanple, printers for

[T ittr SE8hi B9 o?ga?ﬁ%;]%gj’éxg ?@?@;ﬁ#gﬁeﬁmaﬁ%ﬁ% color

appar at uses, printe rone devi ces,

et c. CLAl 1. /Arecording jnk c rising: a.composite
sfﬁwgﬁwﬂpﬁw o€ RIoT amage or Thye, Hrerecor diig i rgent
wherein the conposite pignment particle is a primary
pav i todre cgo beeohitabin vaed dat indgcarsidge, Wheredords indkjet
primary particle is a white pignent on the surface of
Yoéorlid apphraRkURhe ifRt rScadsRE hedhot.

The inkjet recording apparatus and inkjet recording method of
the present invention are applicable to a variety of recording using an
inkjet recording method, and most suitably applicable to, for example,

printers for inkjet recording, facsimile apparatuses, copying apparatuses,

printer/fax/copier all-in-one devices, etc.

85



10

15

20

attached. 2. The recording ink according to claim1,
wherein the white pignent is at | east one sel ected

WO e@m1essehi t e i norgani c pignent, a pearl pi gnePCT/JEN007/055303

an extender pignment. 3. The recording ink according to
one of clains 1 and 2, wherein the coating resin is
one of a (nmeth)acrylic redtlhAIMSyol yester resin, and a
pol yur et hane resin, wherein the acid val ue of the
coating resin is from50ngKOH/ g to 250ngKCH g. 4. The
recording ink according to any one of clains 1 to 3,

wherei g a?&?e‘é%hﬁ%%piﬂ@réo ﬁsg{gameter (D50% of the

conposite pignment “partic I's 150nm or | ess.d. The

recordi ng i nk.accordin t%. ny one of clainms 1t o 4,
wher ei / Wé"%&‘ieeﬁ’lg&ﬂ’:‘&%faé’ %cil?’vent is at |east one

sel ected fromglycerin, diethylene glycol, Methylene

' gl ycok, watez-solnblesdlwntaadd3- net hyl - 1, 3- but anedi ol .
6. The recording ink according to any one of clains 1
to 5, fxatkRer conprising a water dispersible resin,
wherein the water dispersible resin is one of a

pol yes [ A . resi a: 3 [ Gups
Fos) n WHereF the SoulBOsitE ShibBne’ PRiidelic KDRARKY oo
filmformng tenperature aqf the ter. di spersj.hl e. .
Falrd Ratly@ CoBHnEetesin Whereth & rHWFga’iYﬁ pagfeg‘er i qgWhite
to any one of claims 1 to 6, further conprising a

pigrhant son , the surface of which an oil-soluble dye is adsorbed or

attached.

2. The recording ink according to claim 1, wherein the white
pigment is at least one selected from a white inorganic pigment, a

pearl pigment, and an extender pigment.

3. The recording ink according to one of claims 1 and 2, wherein
the coating resin is one of a (meth)acrylic resin, a polyester resin, and a
polyurethane resin, wherein the acid value of the coating resin is from

50mgKOH/g to 250mgKOH/g.
4. The recording ink according to any one of claims 1 to 3,

wherein an average particle diameter (D50%) of the composite pigment

particle is 150nm or less.
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wherein the surfactant conprises at |east one sel ected
froma silicone surfactant and a fhiorosurfactant. 8 .

wab@7nessos di ng i nk according to any one of cl aP@BEIP2007055303

7, vvhereinthe static surface tension at 25 Cis .

35m\l/mor ‘eSS. nk artrldge co rlsm the -
recor & ném'ilenRe‘:S ’a’i’rgyl gaqonasnnop@, rg]eF‘h‘lt he
recordirng ink i's contai ned in a container. 10 ‘An
mrhgrein the wadengolmbﬂm selventrm asleagt ke debptet ﬁ@lmalggsrd@gm ;o

to record an.image by stinulating the recording ink of
- dithgtenOElyebRitiBtHyleae &lydbl: 1, BSudaMeiell 4RC O EENE - L 3-
- et hod accor di ng to claim 10, wherein the stinulation

: Ibﬁtgﬁ?algflst one selected from heat, pressure,

vibration and light. 12. An inkjet recording apparatus

- conprisingan ink drop discharging unit configured to
- discharge recording ink drops to record an inage by

stinmulating the recording ink of any one of claims. 1
to 8. 63. Theaeccokjieg 1nkcamcmhrd1ggap;amyaimoiadanndlln@50
claim 12, wher ei.n 'the. stlrrulatlonls at | east one ‘

. seltbet @Smfp'iQd"ﬁl@@a&at&rtﬁ&%&rs%le\é‘egﬁﬁt' on and light. 14.

An ink record conpr|5| ngan i.mage formed on a record| ng

‘m:"d' u%%'rggl {htl’ wh e1 cigiaglgsﬂ)f?ekle%{n ?sngné)gfa%folsgels er 1esm a

polyui'e:t‘hape"r:‘e‘_sin‘,-‘ a (meth)acrylic resin and an acrylic silicone resin,

and the ‘minimum“ﬁlm-f01'ming‘témperature of the water dispersible .

‘resin is 30°C or less.

7. The fecofdiﬁg irik gp'cording td‘any one of claims -1::1;'()- 6 '

further comprising a s"uijfacfan"t,

Wherein the surfactant comprises at least one selected froma

silicone surfactant and a fluorosurfactant. |

8. The recording ink according to-any one b‘f,‘élaims 1to7,

wherein the static surface téﬁsi‘o:q at 25°C is 35mN/m or less. =
9. Anink cartridge comprising:

the recording ink of any Qﬂe‘ of claims 1 to 8,

‘wherein the recording ink is'contained in'a container: :
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10. An inkjet recording method comprising:
ink drop discharging to.record an image by stimulating the

recording ink of any one of claims 1 to 8.

5 ' 11. The inkjet recording method according to claim 10, wherein
the stimulation is at least one selected from heat, pressure, vibration and

light.

12.  An inkjet recording apparatus comprising:
10 an ink drop discharging unit configured to discharge recording
ink drops to record an image by stimulating the recording ink of any one

of claims 1 to 8.

13. The inkjet recording apparatus according to claim 12,
15  wherein the stimulation is at least one selected from heat, pressure,

vibration and light.
14. An ink record comprising:

an image formed on a recording medium using the recording ink

20 of any one of claims 1 to 8.
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