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DESCEI PTI ON RECORDI NG | NK, | NK CARTRI DGE, | NKJET
RECORDI NG APPARATUS, | NKJET RECORDI NG METHOD AND | NK

WeEUERBIITechni cal Field The present invention perapmss/o17539

to recording ink which excels in discharge stability
with no head clogging at the tinme of printing
resulting in an i nage PESUBIPIHGN good i nage
retention capabilities such as waterproof ness and
light stability, etc. and is able to obtain a high
quality image with good col or tone on the regul ar

p r n ' C i SR

C PG ARG T I S e TR TR BEORDING
recordi ng net hod_and_ink record.. Back t
Recdht PRk AT o T Fed! BRI RN SERAH0H dpu v
for its advantageous properties such as | ow noise and

| ow runni ng cost and col REQI®RIErs which is printable
on the regul ar paper has been actively put into the

mar ket . However, satisfying all the properties
requi red such as color reproducibility, endurance,

ight.stahility, drying property, feathering and col or
@?g€8“6ﬂaﬁﬁﬁges, dupl ex printing, discharge stability,
and the like is very difficultfor those jnkjet )
pri nt eThe presastiotavepikionrelafes dor rrgmddngdinda arhich
preferred property are being selectively used instead.
excels in discharge stability with no 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 is
able to obtain a high quality image with good color tone on the
regular paper as well as on an exclusive recording paper; ink

cartridge, inkjet recording apparatus, inkjet recording method

and ink record.

Background Art

Recently, inkjet printers has 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 put into the 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



The inks for inkjet printers in general consist mainly

of water and contain colorant and noi stening agent
weuals/a®7gl ycerin, and the |ike for anticl oggi RQT/JER0@S017539

for its excellent col or-producing property and

stability, are used as colorant. However, I|ight

fotraffidset inkjed mansers,odiewsfore dnks whichedrragpend to each

produced by dye's inks are not satisfactory.

PAALfRE PE @ PropestyRitebbei NP seYSsti S eNE Rewdbdn stpgdadi ng

t he |nkJet recordlng paper containing ink absorber

L2y e THEIRKE for' i AR R 36 el Al cdiGist SBULATy of
Py Whi ¢

paper . ecen Iy,
such as organic plgnent rbon bl ack, and theI
vaseraadosoripia saloraad c?é%lgt%o leg sy ych as Blycerin,
surfactants or dispersants and dlspersed in a medium

5  awdhhasliket for, ansichegging. nvé&teq;eﬂoedtécﬁxcaibrﬁs a
colorant. For exanple, the process for inproving

H18e 5 (ﬂﬁuﬁh%bft)fdllsé/rﬂynaﬂﬂ' §’Jhb’>m1t?[ @281 @sdtl aRECSloirant.
reduced to particles of 50nmor [ess in dianeter using

peCIfIC di,spe IS dIS t
B Fasr A SRy AR RCERRF bR P of e ipgeees
usi ng ecific arganic pi nent nd ani onj.c dIS er.sant
psochmwf byedye'n llﬂgftseﬁlt'e mgtek‘r%rtla acteryHoWa BT PRGERGSs may
any di spersant does not help atom zing snaller than

16 iRy o veat somlehood iyhepergding tliqgimekjetarecaralknggpaper
di ameter of the primary particle of the organic

10 &ntgagpﬁngrpgf}sgg ?ﬁemweyths\w@@ Oi¢ Una ti SR tbBy for
When” a
the regular paper.

Recently, a pigment ink, of which a pigment such as
organic pigment, carbon black, and the like instead of dyes is
reduced to particles using surfactants or dispersants and

15 dispersed in a medium such as water, is being investigated for
use as a colorant. For 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

20 printing using specific organic pigment and anionic dispersant is
disclosed in 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 particle of the organic pigment 50nm or



| ownol ecul ar di spersant is used, scratch resistance
and wat er proof ness are | ow, and when a hi gh-nol ecul ar
wdizep@sednt i s used, scratch resistance and PCT/JP2005/017539
wat er proof ness are insufficient. Because inkjet
recording requires a stable discharge of ink droplets
169wt huudr dsgoplingoekiret aie iibalionkjteimpessideng When a
head, ink solidification caused by drying of orifice
186 -liSl elctifh £1d 166 PESM D Ps herd, shauleh he savipiniedand
gbmever, when an |Pk in which an organic pigment is
i spersed i r | et,iL.8C MalsR P ' :
B R S nk e G3ECl P ah TS S el A el ABFL Gt i
printing is suspended for a lon riod, the cl i n
wsre hopapéchoresiotacy ARl Y AlSTBERRIC s AT HESHD LRI
ink may be deposited in the maintenance nechani sm such
5 as i nBemuseinkjt waadingrresyciresm stiele, digaltgengf ink
functions of the maintenance mechani sm Furthernore,

WP ifpb IS MaASrJROPU HdZze DISRRN R e tOFeddidingZabad,
corresponding to the space of printing docunents or

N havi . il:eq .

1'53375%8{21&%@%{ %ﬁf%%‘%?g%&?éé&%eéﬁf%{% B MLNRIGPEDL S
intermttent di fail [

Naspedinerhend sborgf b avardefop Ho§ eV W eoAn Thk in

di spersion nmethod of organic pignments include surface
whieh mmorghgieptigimdatbis dispdrdeibis wskdcforofhe hpkjet
pi gment particles may be stably dispersed w thout

10  HRREABN1Neing or no discharge of the ink may occur.
Especially when ‘printing is suspended for a long period, the
clogging of nozzle, etc. are likely to occur, and the thickened ink
may be deposited in the maintenance mechanism such as inside
the nozzle caps or suction tubes, hindering functions of the

15 maintenance mechanism. Furthermore, when printing was
temporarily suspended, or the nozzle corresponding to the space
of printing documents or images having spaces was suspended for
a while, there have been a lot of problems such as printing
failures (intermittent discharge failures) caused by distorted

20 injection direction of ink droplets.

The other dispersion method of organic pigments include

surface reforming pigment ink by which the surface of the

pigment particles may be stably dispersed without dispersant by

modifying it with carboxyl group, carbonyl group, sulfone group
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nodi fying it with carboxyl group, carbonyl group,
sul fone groupand hydroxyl group, and the |ike and

waqi2vierngodtydr ophi | i ¢ property. The surface ref oPaTaB005/017539

carbon bl ack, a black pignent ink by which the pignent
particles can be stably dispersed w thout dispersant

dayd ihptdmoydi giep vy, dan@tibe hkgrang iyimg ey drgrladic property.
carbon, has been devel oped. A color pignment ink by

Mk Gurfhee RedsBRtin pairbohelad) Dblstlapiyntispailsédy which
wi t hout di spersant has al so been devel oped. However,

t?lge][ g?%ﬂlﬁgﬁgb %Ir}@%?% ggﬂ H@%{E%BBP ﬁfi%ﬁglrsséﬁ inQﬁ%rﬁtSdirSE)@‘E@ant

S on thereg paper o

excl usi ye gl oss paper..were not sufficiept. Ta solve
b a e By ARADPHKE GIRatHe aB: the FHETA¢R 08 BabPE: hps
el ement of mcro-capsule or enulsion type by which the
I grertvepapeic! &b cater pogmedtvinlh byewihichsthy ppgment

In this proposal, since the pignent particles are

SRALETESeAhM sbiblediifpedetPRIishout MHypbesahala hbvo
a long period and the discharge stability may be

i mpr ove wh v i B ARA to reduce
b SSRIPEPEn e Bhcaldh reepBaR Y P ecS even
coating with a pignent of the prinar article
WRAREREROISte SR HeRq erRtaceare o aE miEmen b iBksony the
in Patent Literatures 4 and 5 wherein the particle

5 guilatrep a pé r cane ¢ Inesilve @loss petpet wegei sotradéficiant.a

uni form nanoneter size by attaching dyes to the

sur f acp, @blde MBEaL oA €Akl 88 ihReusilifiagervd t h

an ionic

dispersing element of micro-capsule or emulsion type by which
the pigment particles are coated with resin is proposed. In this
proposal, since the pigment particles are coated solidly by resin,
dispersion may be stable for a long period and the discharge
stability may be improved somewhat, however, it is difficult to
reduce the dispersion particle diameter to 100nm or less even
coating with a pigment of the primary particle diameter of 50nm
to 100nm.

An inkjet ink is proposed in Patent Literatures 4 and 5
wherein 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

4
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group -containing organic conmpound. By this proposal,

wat er proof ness i s i nproved sonewhat conpared to the
wonkestoz097gi ng dyes; however, light stability i 8CT/JP2005/017539

inferior to the dye ink therefore not appropriate for

actual use. If a dispersant is used for dispersion of

wihibizén gi dyeesit howeviefr, lightssiabitidyofs iferpoyterthe dye ink

made hydrophilic, a nethod in which a polyner is added

fHerisrd Riotf £ p FEYkEiRGe Wori Atufallidgnt wat er proof ness
and scratch resi stance may be used, however, it is

i npossichl .t 0.0 ' fif 4 Cl Y

ol ubitd At REFREHS vy {o Elp AT SR RIS piBichs, or
wat er dispersible polyner particle is prqposed. .
ifidhevenrfage phéhgaigment 5§r%ﬁéﬁé%%¥gl§%ﬁg‘ba?t%%°d in
remains in a formof a particle on the ink record

whieh appohyiney,ist hédpdrito the inkyforamialkingeup insufficient
re-di spersed in water and therefore waterproofness is

Wate Spidd ie@Blan RECLALLN refistaREShRS 1 G¥ed, Howedkéghit is
an organic pignent is coated around the inorganic

i gnen rticle is. pgopased. [ nar j i nt
BaPPronIede abein SubiPRcH atbbub i L0 SorLBTE
material, it is possible to gbtain a colorin ignment .
polyimes. o {lionReaseh AMBALBRL % BoREa WALAT Aspersible
organi c pignment. The conposite pignent color naterial
pblyifempaxrt2€lenishpsopesed pr dhogedennif thactateai tdispersible
applied as disclosed in Patent Literatures 6 and 7.

PO ARRP PE R TNESH a6 ATAASA Bl SMBbaPHEld Gheshd enBYRSord

or i nkj ét 1nks are al so
after printing, the particle may easily be re-dispersed in water
and therefore waterproofness is not sufficient.

Recently, a composite pigment by which an organic
pigment is coated around the inorganic pigment particle is
proposed. If the inofganic pigment particle of around 5nm to
50nm is utilized as a core material, it is possible to obtain a
coloring pigment of less than 100nm even when being coated with -
an organic pigment. The composite pigment color material of
10nm to 20nm has been proposed and practically applied as
disclosed in Patent Literatures 6 and 7. And applying these
composite pigment particles to dyes or inkjet inks are also
proposed as disclosed in Patent Literatures 8 and 9. However,

these inks do not contain resins for fixing and waterproofness and

scratch resistance of ink records are insufficient.
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proposed as disclosed in Patent Literatures 8 and 9.
However, these inks do not contain resins for fixing

wanwewaews pr oof ness and scratch resi stance of Pak/JIP2005/017539

records are insufficient.Exanples of ink composition

contai ning polyners include an ink in which_ pignent

and pdlyaexplemdfsindn campaliisiver sedtaining pplymers include

outlined in Patent Literature 10, an ink in which a

dh §ARMD WhidhSPRIBeat] éh&@i(ﬂ?rméks@hublséoﬂoindispersed in

enul sion / dispersion as outlined in Patent Literature

%%F@P%s%ﬂl?ﬁ?&'%hnﬁa%gnf'ﬂiltgfgﬁlnea\igf]gmspﬁﬁ'1fn' #hich a
F'mformng tenperature as outlined in Patent

Literature 12. To_i.nprove fixi biljty of copposite
Djieghent 1palispererd larwa&%vgsaf‘gb PPkﬁé&ri‘ﬂn ’ém9
Literatures 8, 9, 13, 14, 15, 16, 17 and 18. In sone
dispeeshis asapprlineian Radedodetevatine 13 andpm dnkt using
fixing function by using high-nol ecul ar di spersant,

419\68N 1510 RER AVELg Hp@iti R el Whnafo1dh 5L L8 el e # it Urieghk y
wat er - sol ubl e, sufficient waterproofness cannot be

obt.ai ned t hough .scr sistance may be in
%%W?%&éﬁtabﬁg%ﬁil u]rfﬁ}gbn%?é, an i nk containing

emul sion _resin fqr inproying ter prqof ness of ink, .

r ecor d&0 iminroyenfxing b Aok FomBNdhe MSHER T PRaticles,
proposed in Patent Literature 19. However, because
piosoertsl sieoout Enied is Reteart Hitepatures 8, 9,t1detdmds, 16,
re-di spersed when ink records get wet; therefore

E?%ﬁgg.evmt“m p2dhbkay, odp 5P HEh SR bRE BdnPtENERE a
dispersant a fixing function by using high-molecular dispersant,
however, because high-molecular dispersant is highly
water-soluble, sufficient waterproofness cannot be obtained
although scratch resistance may be in sufficient level.
Furthermore, an ink containing emulsion resin for
improving waterproofness of ink records utilizing these composite
pigment particles is proposed in Patent Literature 19. However,
because this emulsion resin is water dispersible, it becomes
re-dispersed when ink records get wet; therefore cannot prevent
the outflow of color material pigment particles.
Patent Literature 1 Japanese Patent Application
Laid-Open (JP-A) No. 09-263720
Patent Literature 2 JP-A No. 09-263722

Patent Literature 3 JP-A No. 2002-088286

6



Patent Literature 1 Japanese Patent Application

Lai d- Open (JP-A) No. 09-263720 Patent Literature 2
WOR0&/BI76 09- 263722 Patent Literature 3 JP-A N®CT/JP2005/017539

2002-088286Patent Literature 4 JP-A No. 11-166127

Patent Literature 5 JP-A No. 2001-192582 Pat ent

RPatentliterstwe- A No. 2dF2A1Ne230l-p&6d27 Literature 7

JP-A No. 2002-161221 Patent Literature 8 JP-A No.

PROenH1308kaftateeht Lit eg@t-Ww Mo 20D K 1I92582003- 055591
Patent Literature 10 JP-A No. 62-001426 Patent

%g*%‘ﬁ%ﬁgf%’ 5 Patent B RGOS AR E 12
Pat L

fapeat fazed falent LIl endl il R bafs Alihe £00% 171594
Literature 16 JP-A No. 2003-327866 Patent Literature

BRatdivt Aibleratan®l38268278 JPatdeNo. 120@3- 480068 JP- A No.
2_003- 327880 Pat ent Literature 19 JP-A No. 2003-049097
Ph%@h@?ﬂi't@raﬂfuﬂwgent I on JM 2ONE20@3-0FE5PY esent

invention is to provide recording ink which excels in

LWEERRTAEPAARN 1bY W LPIQ RepGBSIRAYIY

Patent Literature 11 JP-A No. 55-157668

Patent Literature 12 JP-A No. 01-217088

Patent Literature 13 JP-A No. 2003-105229
Patent Literature 14 JP-A No. 2003-171594
Patent Literature 15 JP-A No. 2003-192938
Patent Literature 16 JP-A No. 2003-327866
Patent Literature 17 JP-A No. 2003-268278
Patent Literature 18 JP-A No. 2003-327880
Patent Literature 19 JP-A No. 2003-049097

Disclosure of Invention

An object of the present invention is to provide recording
ink which excels in discharge stability with no 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 is able to obtain a high quality image with good

color tone on the regular paper as well as on the exclusive



the tinme of printing resulting in an image production

of good inmage retention capabilities such as
woabwrpeoef ness and |ight stability, etc. and pPeTaARi0e5/017539

to obtain a high quality inage with good col or tone on

the regul ar paper as well as on the exclusiverecording
reapeding e e tinkdgertridg g einktor e arglimgt medhodn ipkg et

recordi ng apparatus and ink record that utilize the

re®6 08 8h &G P pHrdtRsP2aHI Y YecdftB thataridlizg thkretotdimg ink
present invention conprises a color material particle,

a g)%lcyvsrl particle, a water soluble solvent and water,
TWREFSI ©Xe col or materi al particle is an inorganic

pi gnent. particle coajed w th one of. organi c pi gnent
and catberesprding B’éifaﬂfsgl% PECPEBGIVRI TR GETpFises 2
present invention conprises inorganic/organic
5 cvdopasateripl grerticlanc polymer particld,es water solghde
i nk record of excellent col or producing property,

d019Bht Sh®ivkhtoh, WRaFeineshs a6 niate Mal artodenasan
can be provided. The aspects of recording ink of the

B LRI PDas PSS S PACyF o PLAFTEment

ABQ oGPPI ¢l o, 11 on hydr oxi de parti el 6 and tin
oxi de particle; the organic pignent is at |east one
sel ectBdcdnsenthei tdave divhgdinkpbibet preserital moyaiione
pi gnent, qui nacri done pignent,

10 comprises inorganic/organic composite pigment and polymer
particles, the inkjet ink record of excellent color producing
property, light stability, wear resistance and waterproofness can
be provided.

The aspects of recording ink of the present invention,

15 wherein the inorganic pigment particle is at least one selected
from titanium dioxide particle, silica particle, alumina particle,
iron oxide particle, iron hydroxide particle and tin oxide particle;
the organic pigment is at least one selected from aniline black
pigment, phthalocyanine pigment, quinacridone pigment,

20 monoazo yellow pigment, disazo yellow pigment and heterocyclic
yellow pigment; the color material particle is dispersed in water
and the water contains at least one of anionic surfactant and

nonionic surfactant; and the anionic surfactant is one expressed

by the following Formula (1), are preferable.
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nmonoazo yel | ow pi gnent, disazo yellow pignment and
heterocyclic yellow pignment; the color nmateri al

weanteios0gei s di spersed in water and the water eOTAURPINNS017539

at | east one of anionic surfactant and noni onic
surfactant; and the anionic surfactant i s one

expressed by the followng Formula_ (1), are
prb}fler* er R~ (L. O HCH 20H0:M' SBML For mifarmla Y
R: InTheformula (1), Rl represents alkyl group

benzyl group, styryl group, distyryl group. R2
repr esen 0 I
" 2R PALR9EL (?5 R %%%éls?%rtg%ﬁk% %ﬁfg\é{ és%%és)ﬁp

represents an 1 nteger
al kali netal, amonj um phosphoni or al kapol amj ne .
O GOy o AR BFSBBnr Ky OREEEAA Ay drogen
utilizing inorganic pignent, cag_provide

dtoangaibkyl grgapi er stymdsgteupi gifEnrepfesemtd adi mieger of 5
particles with excellent light stability.

#ddpt | ayial depreR¥nih idlkalingh Pad 2R My iBA] phiokghonium or
I nor gani c/ of gani ¢ conposite pignent of excellent |ight

UetantiET nonfoni c surfactant, an ink of excel | ent
RS LS5 B B B
di spersion particles can be atom zed and an i nk of
imvaelamotpigimehty gen gimyi e tiporganie/ qnganidewmposite
Furt hernore, by introducing a hydrophilic group on the
pighas® o s1hB¥l BdinletbParticed WEH skeBllent light stability.
Additionally, by utilizing organic pigment, the inorganic/organic
composite pigment of excellent light stability can be provided.
And by utilizing anionic surfactant or nonionic surfactant, an ink
of excellent discharge stability can be provided. By utilizing
sulfonic acid compound in the Formula (1), the dispersion
particles can be atomized and an ink of excellent discharge
stability can be provide'd. Furthermore, by introducing a
hydrophilic group on the surface of the particles, the dispersion
particles can be atomized and an ink of excellent discharge
stability can be provided.

The aspects of recording ink of the present invention,

wherein one of carboxyl group, carbonyl group, sulfone group and

hydroxyl group is bonded on the surface of the color material

. particles and the color material particles are dispersed in water;
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particles can be atom zed and an ink of excellent
di scharge stability can be provided. The aspects of

woeewrodiarg i nk of the present invention, wherePaTOP®OHH17539

car boxyl group, carbonyl group, sulfone group and
hydroxyl group is bonded on the surface of the col or
tiet eolwne, aparageipegtiold disenetiwof theeralar paterigles
are dispersed in water;the volune average particle

ﬁla;ri@le%rlsosnhb%cm(mmm palymartp£tiicld sobipRikes
| OOnm the polynmer particle conprlses filmformng

T R S TR P

particle is 30 Cor le th I ticl
thanprindmumefifms f%@wéﬁem%@%’% she 2931%91?% pagtishe 1s

the recordi ng nedium the volune average particle
20 WCretrelessf thieep plyimeep grdidlectempsismsed-comshinking
wat er - sol ubl e solvent is at |east one of glycerin,

gicﬁ}é'i%!ye@ﬁegm’ﬁ‘ﬂ'tmé o1 PHE 3Redr@in@Rfedium; the volume
met hyl -1, 3-but anedi oL one of polyol conpound having

%%?ﬁj'fgnesggnp clia Con?fPﬁF%M?%ef%@%mﬁgr{@oﬁ'ﬂ& fé

agent i's conpri sed
t he pH controllln ent is at Iea t one of alcohol
200 nas, the A teraslan blayaplyentds atalfmsii ORe IRfEISELAEY,
phosphoni um hydr oxi des and al kali netal carbonates and
dizehptens glyeol,nbyEbartdnkedisl ahdn3thethib Is8rbatenediol;
tension is 35nMV mor less; and the ink is at |east one

(ELFJ) %‘fﬁﬁﬂz?[ gmgg?g?g%ri;@@eamoh%uw@ﬂ 8V1 Ho@nfnd
glycol ether compound is comprised ; the pH controlling agent is
comprised and the pH controlling agent is at least one of alcohol
amines, alkali metal hydroxides, ammonium hydroxides,
phosphonium hydroxides and alkali metal carbonates and fhe pH
is 7 or more and less than 11; the surface tension is 35mN/m or
less; and the ink is at least one selected from cyan ink, magenta
ink, yellow ink and black ink, are preferable. |

The recording ink of the present invention, by adjusting
the volume average particle diameter of color material particle to
be 5nm to 100nm, can improve color developing ability. And
adjusting the volume average particle diameter of polymer
particles to be 5nm to 200nm will provide an ink of excellent

discharge stability. By having the polymer particle with the

minimum film-forming temperature of 30°C or less, it is possible

10
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The recording ink of the present invention, by
adj usting the volune average particle dianeter of

woabwrodeaseri al particle to be 5nmto | OCOnm caAT/IP2005/017539

i mprove col or developing ability. And adjusting the
vol ume average particle diameter of polyner particles
toopbevilemanordooanevd lof graelleit weamkegstanee andht
di scharge stability. By having the polymer particle
WhatBrp Fsd fileBs MY Fidoih fiemip 8a t1erqer Burtheoinod@, Ct ds
less, it is possibleto provide an ink record of

. 1[. eS| f - &
r?éék’n%"g?%?h%ﬁ%&h%?hﬁ%ﬂ%@%gélgffE?s”?%? ik
ink record of excellent wear resistance and .
VA EFRF P88 DY) he o ang R niaele BRELDE seb crosslinking
sel f-crosslinking property. It is also possible to
prayéxty. adtiiskalso passiblero piecider go istkabf lexcgllipnt
havi ng gl ycerin, diethylene glycol, 1,3-butanediol or

SidBRlaPSl- 4 badri Pty A & 0} nds g Wdeatin s di st Fles) ¥Bydol,

Mor eover, col or devel oping ability can be inproved by

F0bRBpRioC b % g0 S BRAAMIBE hfie Ao FRFue

I“on; ai ni'ng ani oni ¢

noni oni ¢ surfactant decreases .surface tensi.on.and
sohvieates Morepvemyenlopi %Vealwmgya‘éﬁbﬁ’d?%rkﬁ gmproved by
stability, and having pH of 7 or nore and |less than 11
eehesinpags dlye! thoa vibigacarlbos traluind edi 8 perwioos eoglyedlebher.
and di scharge stability. Likew se, adjusting the

Eg e PR J 1 NS PR 119 n B SRIAYCB P oh$88i € 8ArR{ dt@mt decreases
advant ages i n 1 nmproving col or devel oping ability and

gh%fahc%r enssito%brilrlliiti){ﬁproves color developing ability and
discharge stability, and having pH of 7 or more and less than 11
makes possible to obtain a stable dispersion condition and
discharge stability. Likewise, adjusting the surface tension to
be 35mN/m or less can offer advantages in improving color
developing ability and discharge stability.

The inkjet cartridge of the present invention comprises the
recording ink of the present invention in a container.

The inkjet recording apparatus of the present invention
comprises an ink drop discharging unit configured to discharge
the recording ink drops to form an image by stimulating the
recording ink of the present invention.

In the aspect of the inkjet recording apparatus of the

present invention, the stimulation is preferably at least one

11



The inkjet cartridge of the present invention
conprises the recording ink of the present invention
wonow/s@m16ai ner. The inkjet recordi ng appar at uBCofIiP100&017539
present invention conprises an ink drop discharging
unit configured to discharge the recording ink drops
sedettrdnfzemi hegb pyestureydbiragiamandbghding i nk of
the present invention. In the aspect of the inkjet
recor diflig iahper aéesrding heetiiods evin prives airomk tdwp
stimulation is preferably at | east onesel ected from
r , i . . , ..
5T PR Rr ol SRQR B S RRGHIE Tt Bnding ink of
forman i e by stinmulating the recording ink of the
%W%§€ﬁ§e?ﬂsgﬂ?PgﬁﬂLln the aspect of the inkjet
recordi ng nmet hod of the present invention, the
5 stinuila the aspest efartebinkiat recondingemeshed; efithe present
heat, pressure, vibration and light. An ink record of

iexcaltient thelseimiduelapingrabitdlily, at ledt shakieletted from
wear resistance and wat er proof ness can be provi ded by

}ﬁgfii,ih]g{‘%sestulfee%[,%glg,d;g%ﬁlasﬁﬁ%ft the present invention.

nvent i on, g thermal energy to the
ink to stinulate the ink,drop di scharge, .the .recorqi
| nk ofABHE ¥ of fuehticatt AN SLopiy ST 3&%‘?’“
And by conducting an ink drop discharge by applying
dtadribiigty meedcresiet guce mndavatierpraofnads eani e mmoyadefl by
the recording ink of the present invention is
10 1RS$hR{& recording method of the present invention. In the
invention, by applying thermal energy to the ink to stimulate the
ink drop discharge, the recording ink of the present invention can
be stably discharged. And by conducting an ink drop discharge
by applying thermodynamic energy to the ink, a stable discharge
15 of the recording ink of the present invention is possible.
The ink record of the present invention comprises an
image formed on a recording medium using the recording ink of
the present invention. The ink record of the present invention

offers advantages in excellent color developing ability, light

20 stability, wear resistance and waterproofness.

Brief Description of Drawings
FIG. 1 is an outlined front view of an exemplary

serial-type inkjet recording apparatus equipped with the ink
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The ink record of the present invention conprises an
i mge fornmed on a recordi ng nedi um using the recording

wonhoeBod7he present invention. The ink record s€TUP®05/017539

present invention offers advantages in excellent col or
devel oping ability, light stability, wear resistance
cardrigge vph s negganm the resordipgiink of the AHes§atr G
1is an outlined front view of an exenplary
serdriehype i nkjet recordi ng apparatus equi pped with

t he i nkcartridge which contains the recording ink of

the prgpgnb {NYRNY .t‘ér}na’flﬁrsﬁ)eicﬁ\?é‘v%e&f@h exemFlary ink

perspective view of an exXenplary ink cartridge hefore
bei,ng,installeq i.n the inkjet recording appanat us.
aetagt Dedors eibeadatallid te aheor it HERATES:
cartridge of the present invention. FIG 4 is an

FXparatiis.per specti ve view of an exenplary recording
unit unified with a recordi ng head. Best Mde for

Car r yi MDGO3t id hefrbay eselctivn £ IRetow difgn leem phery ink
recording ink of the present invention conprises a

&ﬁlt?id tor 98‘&%%&5&«‘4‘9#%] S an inorganic pigment
particre coatel W one of organic pignent and carbon
\?\L? gl:’]gﬁgp%{ n?l;le }éﬁ@éﬁrt :pl%ée%esraspm(ﬁ:tt%e %%vlilrbcl) a%oé)\;/eel?ltp’lary

recording unit unified with a recording head.

Best Mode for Carrying Out the Invention
(Recording Ink) f
The recording ink of the present invention comprises a
color material particle which is an inorganic pigment particle
coated with one of organic pigment and carbon black, a polymer
particle, a water soluble solvent, water and other elements as
necessary.
- The Color Material Particle which is an Inorganic Pigment
Particle coated with one of Organic Pigment and Carbon Black-
The color material particle which is an iﬁorganic pigment
particle coated with one of organic pigment and carbon black may
be produced by the processes such as deposition of organic

pigment in the presence of inorganic pigment particles,

mechanical mixing, abrasion and cracking of the

13



necessary. - The Color Material Particle which is an
I norgani c Pignment Particle coated with one of Organic
weoeigsmaes7and Car bon Bl ack The col or naterial pacriyeioes/o17539
which is an inorganic pignment particle coated with one
of organic pignment and carbon_ bl ack may be produced by
inpsgpnociesgenic miEmen e puosd thenlike. orjeheamphei in
the presence of inorganic pigment particles,
oTRah i 10Pd p 6 Wep@sitibnazichmigne wreacke mppdied when coating
t hei norgani c/ organi c pignents, and the |ike. For
| | AP ikt i Ot adh 18@in
vgpp [ e%%ﬁ%ﬁ%ﬁiﬁgw t hpgéq?%zﬂrtho??uaik‘)l e or ggﬁﬁ E?)i) g
ignent. Fyrthernore, b | aci ng th rganosi kane
Feanordpae cunpomndli Y Shestey Aty L dXanb Dahyg Sloxane
al kyt si | ane between inorganic pignent particles and .
5  andadkylpilgmenbetween dnpzgenic pégmanispashicdes gnderganic
Exanpl es of inorganic pignment particles include
piighdeh M idl exilh @athé dldhesivbheaspdibotd.e, al unina
particle, iron oxide particle, iron hydroxide

parti {10 .0Xd ri:0.Gl: - 1 fas
e | s S8t (il ib i S plifidll thimcl U i e Fum
S rati.o, and,.nore Fne erably.in a:ég? ri.cal farym

FRaidemartarie: ol Ganb el G aRe AL JF OPePagty
transparent or white when attaching a colored color .
mattaclegliron hydrexideaperticdewtior oxwhe p article, @sidbthe like.
material is attached on the surface, black inorganic

10 'PheMRshir&dT ik@rea®dc pigment particle is preferably small in
aspect ratio and more preferably in a spherical form. The color
of inorganic pigment particle is prefefably transparent or white
when attaching a colored color material on the surface, however,
when black color material is attached on the surface, black

15 inorganic pigment can be used.

The primary volume particle diameter of inorganic
pigment particle, which may be referred to as “primary particle
diameter”, is preferably 100nm or less and more preferably 5nm
to 50nm.

20 Examples of organic pigment include aniline black as a
black pigment, anthraquinone, phthalocyanine blue,
phthalocyanine green, diaso, monoazo, pyranthoron, perylene,

heterocyclic yellow, quinacridone, (thio)indigoid as color

pigments, and the like.

14
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The primary volume particle dianeter of inorganic
pi gnent particle, which nmay be referred to as "primary

weoanteiosdge di ameter”, is preferably | OOnm or | eBeTAPZO5/017539

nore preferably 5nmto 50nm Exanples of organic

pi gnment include aniline black as a bl ack pignent, .

ant hr &fuieses plpthdleicyepane mignh eets, phe A gegapprrigments,
green, diaso, nobnoazo, pyranthoron, perylene,

hedrg oy gbilow phigaenigyidisak deltow(pigmenbsliagal d as
color pignents, and the like. O these, phthal ocyani ne

g%g‘%@% S:licgféﬂgw bgg@%rﬁis%5§geg%2%é9ﬁ@ﬂ{m in terms of

sazo ow pi gnent terocyclic
|l o ignments are especially preferable in terns of
%&%ryﬁ\g@@%ﬁgn@&a}ﬁ}f'i ty. Exanpl es of phthal ocyani ne
pi gnents include copper phthal ocyani ne bl ue and
der i vaExaesplaseofphtpalocynginnplgmentssimg:luds. agpper
al um num pht hal ocyani ne, and the |ike. Exanples of

%hitﬂamdﬂmﬁeobm Bired ideel el ves | tharieo L] op inge ndShlue
. pignent orange 49, C |. pignent red 122, Cl.

05850555 DR 0 gL

P OTEn oL 00, s LOTTL v Ol 8, 208 £ e
pi gment yel low 74, C.1. pignment B/iel | ow 1(1)1?:’re% |122 oL
pranegatd8,eCllowikiBenCorange 49, C.I. pigme ,
pigment red 192, C.I. pigment red 202, C.I. pigment red 206, C.I.
pigment red 207, C.I. pigment red 209, C.I. pigment violet 19, C.I.
pigment violet 42, and the like.

Examples of monoazo yellow pigments include C.I. pigment
yellow 74, C.I. pigment yellow 109, C.I. pigment yellow 128, C.I.
pigment yellow 151, and the like.

Examples of disazo yellow pigments include C.I. pigment
yellow 1'4, C.I. pigment yellow 16, C.I. pigment yellow 17, and the
like.

Examples of heterocyclic yellow pigments include C.I.
pigment yellow 117, C.I. pigment yellow 138, and the like.

Other coloring pigments may be found in the third edition
of “The Colour Index” by The Society of Dyers and Colourists

(1982), and the like.

The mass ratio of the inorganic pigment particle to the

15



pi gment yellow 151, and the |ike. Exanples of disazo
yell ow pignments include CI. pignent yellow 14, CI.
woizgrsmaegel | ow 16, C. 1. pignment yellow 17, and#Crir2005/017539
| i ke. Exanples of heterocyclic yellow pignments include
Cl. pignment yellow 117, C |. pignment yellow 138, and
qrrg@mr:mgmrn%prmr&qmé la¢lysne colay HRteBghd Ror g HBC
third edition of "The Col our | ndex" by The Society of
et snapdrélourdotos i{d883h], mnpréfeeablk $°1Toel 1Pasnd more
ratio of the inorganic pignment particle to theorganic

ﬂ&ﬁ?&ﬁlf% ;‘z‘%bpfz bl P@kh@ﬁésg%%{o PREBEI &lori MAREAHICS

gnent particle : color material, is preferably 3-1

tO 3 ”dﬁg?,@ipﬁifgrg@ﬁ%oﬁ "’s(i?FQFfazl B%YV %Spﬁopl ng

abl lity or tinctorial power may be deteriorated and if

5 deterresatedaand dfthenmass satigaebthalcolon mafieadal increases,
transparency or color tones may be deteriorated.
tPadEplaas nely ¢okolombdmes ahapdrd teterioatddi s an
| norgani c pignent particle coated with organic pignment

car% m?rlggl%f mby({ﬁaiggﬂflsbé iR %}"Hl@hsmbéin-rﬁﬂﬁ'gamc

Kogyo ion such as i'cal carbon bl ack

R tpgrgg;;gg'%q%{tgdﬁwgﬁ%&%éngs:RO P Egs oy, TR

conposite material, silical/quinacridone C. 1. pignent
imedude apppsifiet materialisaby Hgya Korppratm smch as
particle dianmeter

10 silica/carbon black composite material, silica/phthalocyanine C.I.
pigment blue 15:3 composite material, silica/disazo yellow
composite material, silica/quinacridone C.I. pigment red 122
composite material, and the like. The primary particle diameter
of thése examples is small, therefore suitable for use.

15 If an inorganic pigment particle with the primary particle
diameter of 20nm is coated with an equivalent amount of organic
pigment, the primary particle diameter of this pigment become
about 25nm. If this pigment can be dispersed into the primary
particle using an appropriate dispersant, an extremely fine

20 pigment-dispersed ink with a dispersing particle diameter of
25nm can be produced.

In the composite pigment, the organic pigment on the
surface is not the only one contributing to the dispersion, but the

properties of inorganic pigment in the center become also
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of these exanples is small, therefore suitable for
use. If an inorganic pignent particle with the primary

weanteios0ge di amet er of 20nmis coated with an egarypioesv17539

anount of organic pignment, the primary particle

di aneter of this pignment becone about 25nm If this

g gmennt throbghditepbhise dilmod arganieimgnyephmithl fénckness
usi ng an appropriate dispersant, an extrenely fine

o1 gpsat Absper 58d ddlkctindthedispersang thartt¢ah disperse
di aneter of 25nm can be produced. In the conposite

L ?%Hblh&gﬁi ﬁ]bg@itlelngeﬂ gﬁﬁhlgggegﬁsﬂ"'g a?ﬁlétﬂﬁgme%ver,

nity one con persion,

properiies of ni c he .ce beco
S St b DO HRGL AP TSR P 9 e liPvaPganpEmiiig

w th thickness of about 2.5nm and selecting the
miadeer Hapossibde toastadilypbisperaadhet tvotgariderganic
el ements sinultaneously is difficult. However, using

(I(ﬁﬁp@@ﬂ%o DEMHR 85 868 E1b¥e taleeth @ prdm gy ﬁartﬁmﬂ@ dibmeter.
mekes it possible to stably disperse the

i nor gani ¢/ organi ¢ conposite p| gnent to as close as the

| 1
5 Ilﬁ @gﬁdg ?%a(;ﬁ ?t He For-rl;ﬂlj[fa(}(l )(CHFéCHE'@)rqu 2 (1

represents EFkyI group, benzyl group, styryl group or
di styryl group. Exanples of alkyl group include
strai ght theaFoenuda (1) aRdhexp i deptsgaldyyd geonimgbenzpbn

nunber 1 to 12.
group, styryl group or distyryl group. Examples of alkyl group
include straight-chained or branched alkyl group having carbon
number 1 to 12.

R2 represents hydrogen atom, alkyl group, benzyl group or
styryl group. Example of alkyl group include straight-chained
or branched alkyl group having carbon number 1 to 12.

“j” represents an integer of 5 to 20. M! represents
alkali metal, ammonium, phosphonium or alkanolamine.

Examples of anionic surfactant include polyoxyethylene
alkylether acetate, dodecylbenzen sulfonate, sodium laurylate,
polyoxyethylene alkylether sulfonate, oleate, polycarboxylic acid
or polycarboxylate, alkylbenzen sulfonate, maleic dialkylester
sulfonic acid or maleic dialkylester sulfonate, and the like.

Examples of the compound expressed by above Formula (1)

are the following.
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R2 represents hydrogen atom al kyl group, benzyl group
or styryl group. Exanple of al kyl group include

werowiogbme chai ned or branched al kyl group havi RQTORI00HM 7539

nunber 1 to 12. "j" represents an integer of 5 to 20.
ML represents al kali netal, ammoni um phosphoni um or
al kanol am ne. Exanpl es of anionic surfactant include
pol yoxyet hyl ene al kyl et her acet at e, dodecyl benzen

| fgnat e ium | aur pol yoxyet hyl ene
&t@flietlma forthte,( Cgﬁeaﬁﬁz ol ye r@ei{*ﬂ ic acid or
pol ycar box te, al kyl benzen suI fonate, nmaleic

di al kyl ester sulfonic acid or mal eic dialkyl ester
sul f onat e, the |ike. Exanples of the conpound

expressed. ove F ) ed fol | owi ng. C5H1
-é-“’?ze (? g&%@a?g%%%ﬂzéa &M In the
above Formnula, I\/Il represents NHU or Na. A dispersing
el ement may be produced by the process using

at uses such a@g}egeni zer for hi gh speed
S @ nQ; HHESPEr S| ader n ead
mand ball mlI sper si o%%ﬁg:alg s’1 ng s l\ﬁ

force such as roll mll, ultrasonic dlsperser and t he

i ke after a dispersant is dissolved in an aqueous
pei~ym and a col or erial, in which the inorganic

.1£.J) QEECH taDred € H § 6 9gOgani- Sphgiveht ,

| s=a@dded to becone stened sufficiently. However,

bul ky particles are

In the above Formula, M! represents NH4 or Na.

A dispersing element may be produced by the process using
apparatuses such as homogenizer for high-speed stirring,
dispersion kneader using balls such as bead mill and ball mill,
dispersion kneader using shear force such as roll mill, ultrasonic
disperser, and the like after a dispersant is dissolved in an
aqueous medium and a color material, in which the inorganic
pigment particle is contained in the organic pigment, is added to
become moistened sufficiently. However, bulky particles are
often included after these kneading and dispersing processes,
causing clogging of inkjet nozzle or feeding path and it is
essential to remove the particles of 1um or more diameter by
filters or centrifugal machines.

The amount of the dispersant used relative to the amount

of pigment color material is preferably 1% by mass to 100% by
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often included after these kneadi ng and di spersing
processes, causing clogging of inkjet nozzle or

wobeewioagp7path and it is essential to renove thecT/JP2005/017539

particles of | mmor nore dianmeter by filters or
centrifugal machi nes. The anmpbunt of the di spersant

mess aeflaniove prefenablyrd @i bor masmbn 036 or nhaser i &f the

is preferably 1% by nass to 100% bynmass and nore

B abF Mid P8 suyntres s mi 115 0le yi gsat ibndthatcmmaed
of dispersant is small, the pignent is not atom zed

§Hfffi&icé!n%ﬁ$l XPdai?q;Hef I MR R s BE  Sh 3P EE $3Rbshively large,
excessivel’y Targe, t Ae excessi ver el ement not attacﬁed

0 the pignmept effect i roperties |eading t.0 | mpge
%wezpﬁaswre BlarmeRs R aﬂ%@%ﬁ?gr’ﬁ oBIHIECE toRdoGb i
resi stance. The vol une average particle dianeter of
pobpertias deadingaot imhgedilurireng mredetenioratismepér abl.y
5nmto | OCOnm and nore preferably 5nmt o 50nm The

waitkeptodnclisSpaASwWeArpRsisttcd. N The vehnndi dgerdde
interns of the solid content conbining pignent and

i i p 0 y 0 3 .
ERERSIS Mthmd 8,20 LAY B SELVDIPGRIS BARD Bt B o
content .of _the color material parti.cl in_the ink.is
Br%éega&éyy'im Ry Lplnan; 2n g g9eK Brederably Ao to Sonth.
preferably 2% by mass to 15% by mass. In the
i nventThe, cdnters pf dispetdientpaxideled fre thel recanstingi ik, in

pi gnent particle of which the surface is hydrophilized
borrh & &t {1 sWlild c6REORK ¥bnBiRERg FiRenYlad dibpersant, is

sul fone group, hydroxyl

preferably 2% by mass to 20% by mass and more preferably 4% by
mass to 15% by mass. The content of the color material particle
in the ink is preferably 1% by mass to 20% by mass and more
preferably 2% by mass to 15% by mass.

In the invention, it is preferable to use the color material
pigment particle of which the surface is hydrophilized by treating
with carboxyl group, carbonyl group, sulfone group, hydroxyl
group, etc. and dispersed in water. The surface may be treated
by the known processes such as oxidation, azo reaction, plasma
treatment, and the like.

Although the ink record using the recording ink of the
invention contains only about half of the color material such as

organic pigment or carbon black, and the like, it exhibits almost

70% to 90% of tinctorial power compared to the ink containing
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group, etc. and dispersed in water. The surface may be
treated by the known processes such as oxidation, azo

woeamtid@1s pl asma treatnent, and the |ike. AltRougbobre17539

ink record using the recording ink of the invention
contains only about half of the_ color gggerial,such_%?
nlyanrgapignigmest emepvbonblagk. anbhereforeid isjpossible to
exhi bits alnost 70%to 90% of tinctorial power

sorgiar £6 ink #d@ridnéf tonaigei déngiay ylmogherguipatpminto dhat of
carbon bl ack. Therefore it is possible to obtain an

K Rl aohuhRaASRLAX. FlomBhSALtAA SR bIbEL EA

e 1 nk cont y ordani c pignent or carbon

bl ack by increasing,the pignent, densi i,n the.i o
Byeroibhe BERCRITHE trrgHendst PYaHimnIe) fado.
vividness (saturation) of the color can be effecti vel¥
Andr the beti phtnesn flumenasapbendevivigmass @rtugation) of the
invention in color ink records. Specifically it is

oloy & BetdfifectifnelNéngtosse agetsing elel @mpoisite pigment
phot ogr aphi ¢ i mages as a recordi ng nmedi um for inkjet,

(?ﬂgh%; Egv\é!n\ﬂcgl iiHB(g)qof)glh@ P&%Ij&_%pg: gﬁé?if?@é@lyQEq@,tvé

| record using dye ink. r Particle- The

WP Ghie BB IELE WarcP AP EpeReed Ik TPErE PHDREARDE -
emul sion, a resin filmis forned as the_noisture of
mmagessaseaulesiooding apedanss fosinkjed; |and ithet vividnikmage
conmposition into which the polymer particle is added,
Gbfadined 5 hDMERY dyuis\vdpat abi tie iHE record using dye ink.
-Polymer Particle-

The film-forming property of polymer particle means when
a polymer particle is dispersed in water to form an emulsion, a
resin film is formed as the moisture of aqueous emulsion
evaporates. Similarly, in the ink composition into which the
polymer particle is added, a film is formed by evaporating the
volatile element to strongly fixate the color material pigment in
the ink on the recording medium. Therefore it becomes possible
to obtain an image of excellent scratch resistance and
waterproofness.

Since polymer particle forms a film at a room temperature,
it is preferably having the minimum film-forming temperature of

30°C or less and more preferably 10°C or less.

The minimum film-forming temperature stated here is the
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volatile element to strongly fixate the color materi al
pignent in the ink on the recording nedium Therefore

wonols@smTes possible to obtain an i mage of exceCranP1005/017539

scratch resistance and wat er proof ness. Since pol yner
particle forms a filmat a roomtenperature, it is .
miefouabbe orper aiginehat Winiohum s6q yengahitagnspapenkfile is
of 30C or less and nore preferably 10 C or |ess. The
ol i 0L R 1 & h rEhfeop dliyig e i @ al sifowr 6bsdaiet biyed sspexrsing

t hem ni mrum tenperature at which a sequenti al

%{}?ﬁ@%@@%@&i{%b'iﬁ‘ Jvﬁtéﬂri'@eﬁowqﬁﬁsfm oR0h MABEa FBHASH Yuch as

I spersing polyner particle in water, is
fl ow cast ejlﬁn a netal, board. such as, al um num whi |l e

3luppinupy, Fehile temperatare 1ncr average particle

di ameter of the polyner particle is preferably Snmto
200nm'Blnel vednmppapeagplpattiple diamebtamof|the polymer
possible t o use a polynmer particle of single particle

A Fti6l L prEfT aIFNPh B 11 200300 8l K@ X 61 ¢ Preferaiply BOnm to
the emul sion particle induces a contact with residual

with a fusion between emul sions by water
vaporation in the filmform ng process and a sil anol

o osoiltriecROSTPR Far g Ko aRand Haneie bl Puils haktisle
a result of the reaction between silanol group and
s_ljﬁisuiscdiuaé. al Raxxysamylegheuring a Beaxpesity s grewpl ingtheps.
emulsion particle induces a contact with residual water with a
fusion between emulsions by water evaporation in the
film-forming process and a silanol group is formed by hydrolysis.
Furthermore, a firm crosslinked structure by siloxane bonding is
formed as a result of the reaction between silanol group and
residual alkoxysilyl group or between silanol groups. This
property, in which a reaction is performed between reactive
functional groups, which are being coexisted in the polymer
particle, without adding curing agent in the film-forming to form
a network, is called “self-crosslinking property” in the present
invention.

On the other hand, it is also possible to use a polymer
particle having core-shell structurg that is made up with a core

part and surrounding shell part. The “core-shell structure” is

defined as “an aspect in which two or more polymers of different
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property, in which a reaction is perfornmed between
reactive functional groups, which are being coexisted

woOnodeslaogtel yner particle, wthout addi ng curi ngCagemwns/017539

inthe filmformng to forma network, is called

"sel f-crosslinking property” in the present invention,
@mpReitdoheexisaria, ananticlel Yo apskatienpephgsgsreparation”.
pol ymer particle having core-shell structure that is

Ovfeeyhewtly) #n @ehecpantwhnch sher sheldiparisbetdrsppatt of the
The "core-shell structure" is defined as "an aspect in

MieChd %&P%Sﬁ#%%‘%}!cﬁ%r arhqt:hdﬂlié gﬁ%m parPesipRicly

exist In pa a state o ase-separation".

Consequently, an as t in.which the shell .part_cover,
SOt ng 1T 0P DORE Rl | 'QE Bih A500EL A%, WHIRR h ARk Of the
shel |l part conpletely covers the core, is possible. O
sine dspact polymierdl ferprme afdameaislial the gere parfiae issalso
formng a domain in the core particle is al so

POSSible e. FWFHIHNAI®FE, a an TWilay &y etrattwes uf ehoée torr more
nore | ayers containing one or nore |ayers of

or

£ 1 _ h .
MR I RTRRRIA BD SR ARGec i pSia e iides il
y known processes such, .as ol%g?ri zat i gﬂlcat al yst and

bbe&wg%rfs%& paet ang: shallipatitAlSnoossi el sifi er

exi sts of unsaturated vinyl nononer, etc. The content

of t heThelyolymenprirtideican he oktaingidyilkkows processes
preferably 0.5% by mass to 20% by nmass and nore

PhEh A PPbYyh¥rization catalyst and emulsion polymerization in
water Whefe an emulsifier exists of unsaturated vinyl monomer,
ete.

The content of the polymer particle in the recording ink is
preferably 0.5% by mass to 20% by mass and more preferably 1%
by mass to 5% by mass. If the content is less than 0.5% by mass,
scratch resistance and waterproofness may not be satisfactory.
If the content is more than 20% by mass, ink discharge may
become unstable due to increased viscosity by drying or fixation
of polymer element causing clogging of the nozzle.
-Water-Soluble Solvent-

The ink of the present invention uses water as a liquid
medium; however, a water-soluble solvent is used in order to

prevent drying of the ink and to improve dispersion stability, etc.

The water-soluble solvent may be used in combination.
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by mass to 5% by nmass. If the content is |less than

0. 5% by mass, scratch resistance and wat er pr oof ness
woayoeraed7he sati sfactory. |If the content is noPeTUPzNS/017539

20% by mass, ink discharge nay becone unstable due to

i ncreased VISCOSIty by drying or flxatlon of r

el enedixemmespicwegermglable relvent includgpe Yg%fefnﬂ e

Sol vent- The ink of the present invention uses water

#leohollé apb Ly veEldingna l cotod \dicyl @ thatrel podyublentsalacdnil alyl

is used in order to prevent drying of the ink and to

r%v%lgi'?c‘/é) %o‘fﬁ; $hawt Helt¥ro & Qic EB%%&ﬁﬂssglnyHe%
ol vent nmay” be

use in conblnatlon Exanpl es of
mater solg Ie sol vent |nclude ent al co?

SRiG05: SHu eBRbr Tang Pomtpanies Xyhont sRpbaienR .,

alyl ethers, nitrogen- contalnlng het erocyclic
corhyowates ethyildae canbionade, emd thedakeai ni ng conpounds

such as propyl ene carbonate, ethylene carbonate, and

the | iEﬁanigXl EPd £ o Bfv ey vdicehibl alincheds glpcéride
gl ycerin et hyl ene gl ycol, 1, 3-butanediol,

éﬁe'ﬂf‘flézkl]é( 118 %S’CB}”: f‘@@u{%ﬁneﬁﬁb?té"ﬂ@ﬂﬁ}rgllyg%utaq{&ﬁ%ll,ene

yl ehe ¢ ycol trlnet propane,
g EBY PRI EeR o 1§ Y <O iRy lgyc Bty cot
e ooy éLfQS,pS'@éﬁgiene glycol,
1, 2, 6-hexanetriol, 1,2, 4-butanetriol, | ,2,3
BibROPYId 0 glPesdY,iteltrasiltylehe kljel, hexylene glycol,
polyethylene glycol, polypropylene glycol, 1,5-pentanediol,
1,6-hexanediol, glycerol, 1,2,6-hexanetriol, 1,2,4-butanetriol,
1,2,3-butanetriol, petriol, and the like.

Examples of polyvalent alcohol alkyl ethers include
ethylene glycol monoethyl ether, ethylene glycol monobutyl ether,
diethylene glycol monomethyl ether, diethylene glycol monoethyl
ether, diethylene glycol monobutyl ether, tetraethylene glycol
monomethyl ether, propylene glycol monoethyl ether, and the
like.

Examples of polyvalent alcohol aryl ethers include
ethylene glycol monophenyl ether, ethyléne glycol monobenzyl
ether, and the like.

Examples of nitrogen-containing heterocyclic compound

include 2-pyrrolidone, N-methyl-2-pyrrolidone,
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Exanpl es of pol yval ent al cohol al kyl ethers include

et hyl ene gl ycol nonoethyl ether, ethylene glycol
wounwmaeyb et her, diethyl ene glycol nononet hyl Perlirr005/017539

di et hyl ene gl ycol nonoethyl ether, diethylene glyco

nmonobutyl ether, tetraethylene glycol nonopethyl. .

Nrhedrozxyeidylefe pridsdondndel Wymaiiyd imigarqlpdionge

Exanpl es of pol yval ent al cohol aryl ethers include

£tehyrehatahy colbwbneihetyhe cahdrthelikd.ene gl ycol
nonobenzyl ether, and the |ike. Exanples of

nit - | J¥ D8 i dN-
n p;?%’%‘?ﬁ@%&?'ﬂ 061085 50e% b for SATRPASIN - HEA

net hyl. - 2- ral i dogne, N- hydr axyet hy] - 2- rol i done,
Brstamide ol N idlmedutosmanadya g i by
-butyrol actone, and the Iike. Exanples of am des _.
i ncl udéxdmplesi afea mimgstimglude mancathanohagnie.hdiethanol
formam de, and the |ike. Exanples of am nes include

ABAae! haieehadvl emifecihicnod t eyl aminkr iddebhApbhnairige,
nmonoet hyl am ne, diethyl amne, triethyl am ne, and

' -Exa f1:gul fur-contai ni ng conpound
‘uhﬁgﬂb%fégﬂ%lﬁ%fhy R Uk U ol ane. thi odi et hanol |
O_.these organi ¢ sol vents,

gingt Lw&lﬁlglk ﬁc‘bﬁ sulfur-goRtaodng, qompountpgl\{gl%r(iendimethyl
3-nmethyl -1, 3-butanedi ol are especially preferable.
é’lln](sjfsxidml selfotaheythicdiethbneleahdcthe dikks. sol ubility

o Of these organic solvents, glycerin, diethylene glycol,
1,3-butanediol, 3-methyl-1,3-butanediol are especially preferable.
These solvents have favorable effects over solubility and
prevention of injection-quality defects caused by water
evaporation.

Sugars are also preferable. Examples of sugars include
monomeric éugars, two sugars, oligosaccharides (including
trisaccharide and tetrasaccharide) and polysaccharides.

Specific examples include glucose, mannose, fructose, ribose,
xylose, arabinose, 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
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prevention of injection-quality defects caused by
wat er evaporation. Sugars are al so preferable.

waxerspBese of sugars i ncl ude nononeric sugars, PGWD/JIP2005/017539

sugars, oligosaccharides (including trisaccharide and
tetrasacchari de) and pol ysaccharides. Specific
alxovplsag arsciudde agl urzare alpehebsapresird byeGenegade,
xyl ose, arabi nose, gal actose, naltose, cell obiose,

Faginade; IPOUNs€CHOE)ah 08,0 Mhkihdrd Hse repneséiits an
i ke. The polysaccharides stated here are defined as

: ' 0 [ 0 ' ‘er, tg e
BHATR St S B AR A LORIB AR W diiRtacid,
orgycl odextrin, cellul pse, and the lik Der | ives
%Fattﬁ’é‘sg‘ u@arsne %F‘gdgﬁ’r%aﬁk‘f’nﬁngﬁﬁ ﬁgﬂe't h@i%\‘?&e’ sugar
sugars such as sugar al cohol expressed by CGeneral
#woholas piederabltHaEd speeidit wiveameples' thexgafsiamlygdgn
integer of 2 to 5, saccharides such as al donic acid,

WABite1 26bFbitaNdahle&Hd kid&e.am no acid, thio acid, and
the like. O these, sugar alcohol is preferable and

Speci fTﬁFﬁ)%gwl?ﬁ%hte %ﬁg?%h?gﬁ%‘i%iﬁkéﬂé% th W:ﬂetxpg?leuble

and the e rati e color material partic
R RGN FUME R S
quantity of noistening agent is relatively small even
Ifhthgblehdisglduhmidny erft mefispémivenagestliarwpd ativalyrsmall
evaporation near the ink neniscus of the nozzle

SV O8"13fh #RE solid content of pigment is large, water
evaporation near the ink meniscus of the nozzle progresses and
may result in a discharge failure.

Specifically, using glycerin, diethylene glycol,
1,3-butanediol, 3-methyl-1,3-butanediol as water-soluble solvent
will make it possible to produce an ink of excellent preservation
stability and discharge stability.

The blending quantity of water-soluble solvent is
preferably 10% by mass to 50% by mass. The ratio of moistening
agent to the solid content of pigment particle including
dispersant is preferably 0.67 to 12.5 and more preferably 1.0 to
6.0, and most preferably 2.0 to 4.0. The recording ink within
this range provides very favorable results in drying property,

preservation test or reliability test.

Adding a penetrating agent into the ink will decrease the
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may result in a discharge failure. Specifically, using
gl ycerin, diethylene glycol, 1,3-butanediol, 3-nethyl
woO 20@/0Be7anedi ol as wat er-sol ubl e sol vent w | | POBAR200£/017539
possi bl e to produce an ink of excellent preservation
stability and discharge stability. The bl ending )
sprface thp nsfioneard mef@aéew}h@menieﬁm?@rnenm 9 TEGOTEINg
mass to 50% by nmass. The ratio of noistening agent to
hbdianl adtaxoaneiik dfroEi.thrT'ﬁﬂlandéﬂi @ ¢hiensd aodidigg medium
di spersant is preferably 0.67 to 12.5 and nore

#%cq{ ﬁégﬁgér%?%g&%%o%s?hlﬁggﬁﬁgéé tHeCfS 1 g &} EQlot Breed.

ere I'n"this range provi des very
avorabl e .results in.dryin roperty, preservation. .
SeporoRHRTaanes, of b SPfdcRcen SRRGeh B¢ g vaobiAm is
into the ink wll decrease thesurface .tension and |
5 SvwdN/enatrelesshe Penerally, amipnio sarfackrnl Ay namiomis
after an ink droplet is |landed on the recordi ng nedi um

fidiceenbapalse s PPsakebt ytingdageattdied thatdierfavgant that
color bleed. An appropriate range of the surface

&S L3R i?lfte#ﬂﬁei Q}fﬂgﬁ&%@&&&?%@g{& k§§§lec@%ﬁeﬁ§§éd§n

anioni ¢ ‘surfactan nioni ant 1's used as

enetrati agent and the surfactant .that does not .
tha EYper the RolMtsBerisrtR) OF 4bel sepbinalionof dpotiegine
on the type of the color material or the conbination

adembastdewiatgragdublard gasiersodwknbl e or gani ¢ sol vent.
Exanpl es of anionic surfactant include pol yoxyethyl ene

10 Examples of anionic surfactant include polyoxyethylene
alkylether acetate, dodecylbenzen sulfonate, sodium laurylate,
polyoxyethylene alkylether sulfonate, and the like.

Examples of nonionic surfactant include polyol, glycol
ether, polyoxyethylene alkylether, polyoxyethylene alkylester,

15 polyoxyethylene sorbitan fatty ester, polyoxyethylene
alkylphenyl ether, polyoxyethylene alkylamine, polyoxyethylene
alkylamide, acetylene glycol, and the like.

Examples of acetylene glycol surfactants include acetylene
glycols such as 2,4,7,9-tetramethyl-5-dithine-4,7-diol,

20 3,6-dimethyl-4-octine-3,6-diol, 3,5-dimethyl-1-hexane-3-ol, and
the like. Specific examples include Surfynol 104, 82, 465, 485 or
TG by Air Products and Chemicals, Inc. and of these, Surfynol
465, 104 or TG are preferable for exhibiting appropriate printing

quality.
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al kyl et her acetate, dodecyl benzen sul fonate, sodium

| auryl ate, pol yoxyet hyl ene al kyl et her sul fonate, and
woheoslidésgs Exanpl es of nonionic surfactant i ncPQd@P2005/017539

pol yol, glycol ether, polyoxyethylene al kyl et her,

pol yoxyet hyl ene al kyl ester, pol yoxyet hyl ene sorbitan

f atty Ebe eyripotankyeanpeensed|ddpmenehyn eupbination.

pol yoxyet hyl ene al kyl anmi ne, pol yoxyet hyl ene

al ky| &% eleifi ey yh etz goygel commbinds hiaken ghomrtpes

of acetylene glycol surfactants include acetyl ene

BhhSof 800s Hore pnd 11 ar Jossy Zrethal 1 hewpnedich

4-octine-3,6-diql, 3,5-di hyl -1 - hexane-3-o0l , and t

Pl iramaipic! L editanCRT dies WA Gparess3d hidhe

485 or TG by Air Products and Chem cals, Inc. and of

fdlbswinsHdymulagds) todZ) ovili @ravadpepee anrranyiate

exhi biting appropriate printing quality.The surfactant

pEMtREgUpesligyone or in combination. Specifically,

usi ng' pol yol conpounds havi ng carbon nunber of 8 or

nore and 11 or |less, 2-ethyl-I, 3-hexanediol, )

2, 24114 me - - pent di ok, 2 surfactant Formula (2

exp?gzsséjd bg%éh‘%zle@v\n‘“%]ﬁ?éf% M o) o (7) will

provi de nore appropriate printing quality. R2 - 0 -

(CH 2CH O nCH2COOWM Fornmula (2) In the Formula (2),

R2 repheshetEominalh @)ool temviesy ndar dldey lngwoep lerviagl 4

whi ch may be branched "m' represents

carbon number 6 to 14 which may be branched. “m” represents

an integer of 3 to 12. M2 represents alkali metal, quaternary

ammonium, quaternary phosphonium or alkanolamine.

-R2
%HQCOD R .-+ Formula (3)

MBC,SCHCOD-R?

In the Formula (3), R3 represents branched alkyl group
having carbon number 5 to 16. M3 represents alkali metal,
quaternary ammonium, quaternary phosphonium or

alkanolamine.
R 0(CH,CH,0)H +++ Formula (4)

In the Formula (4), R represents a group having carbon
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an integer of 3t o 12. M2 represents alkali netal,
guat ernary ammoni um quaternary phosphoni um or
wabkbwrnatdni ne. CH2COO- RZ Formul a (3) M Q SCHCOBERJIR220051017539
the Forrmula (3), R3 represents branched al kyl group

havi ng carbon nunber 5 to 16. M3 represents al kali w1
memdier §dat b4 hearsingnewrh einchbqias avhaely maydmbrroshed. “k
al kanol am ne. Forrmula (4) In the Fornula (4), R

Teqiie@s ant id igtOsr b&W tig 20ar bonnunber 6 to 14 having
carbon chains which may be branched "k" represents an
integer of 5to 20. R5- (O CH2CH2) ,OH Formula (5) In

the Farrmula (5), E,5 represents a group having carbon
nuanrcy'B (@ ((M‘)[tﬁ\ﬁ{nb C [

on chai ng, wh ﬁh be
branched. "1" represents an infége OBFHBatgﬁgo.
Formula (6) or Fornmula (6') H COCHCH2) m (OCH2CH2 )n-R
In the Formula (6) or (6'), R represents a group
havi ng carbon nunber 6 to 14 havi ng carbon chains.

5 In the Formula (5), R5 represents a group having carbon
number 6 to 14 having carbon chains which may be branched.

“1” represents an integer of 5 to 20.

CHy

- Formula (6)
H- (OCHECHE )m_ ( GCHCHQ ]n"R ’

or

\ Formula (6°)
H_ (DCH CHE ) mw (DCHECHE )n‘R

CH,

In the Formula (6) or (6", R'represents a group having
10 carbon number 6 to 14 having carbon chains.
Each“m”and“n”represents an integer of 0 to 20.

GHs OF GHs OHs
CHiGHCH,C~C=C-CCH,CHCH;

N

?Hz C]Hz «++ Formula (7)
olle

@ /p \Q q

H H

({3 )

In the Formula (7), each “p” and “q” represents an integer
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Each"nfand"n"represents an integer of 0 to 20. CH3 CH3
CH3 CH3 CH3CHCH2C-C C- CCH2CHCH3 O O / CH* / CH2 Formul a
WO Z)oe@BI®»7CH2 ? P\ ? / g HH In the Formul a (7pCTERIMN5/017539
"p" and "q" represents an integerof 0 to 40. The
conposite pignment used in the invention has a strong
afehdertd. t o exhi bit acidic property when being
knead/ di spersed in water with anionic dispersant. The
sur f adth@toidipogiospiginien piugednin phetinvem tndn dias a strong
di spersed in an aqueous nmediumis covered with anionic

t%@nmﬂ elci&h gﬁ%gﬁéﬂ%ﬁ}%gﬁﬁ%ﬂ Yo kGRhd/dispersed

owever, since t Its acidic property,
.the ne

diumitself.ig.positivel har ang. t,he .
lﬁeﬂ&tfe%}é’v‘?ﬁ‘a?ﬁéo%’ﬁ hﬁ’eﬂ:a?ratnrtcl gT‘éﬁrsf‘g acp Hd§ goguposite
neutralized. This condition induces an aggregati on of

5 higspent edrpioleiwhash peshispeysedusi ag agweeehapgdium is
failure. The discharge may be stabilized by adding pH
covlredl Witld addenic ANdp OF €t Yhode furedbkiald negattatelyt o
stabilize dispersion. The pH of the recording ink is

cﬂ;{fxfr%e:cg’qll%g;gg{',a%c%t ﬁge vllﬁéﬁa FRibitd abb@iooﬁhi)ﬁelltjy,

the medium itself is positively charged and the negative charge
on the particle surface tends to get neutralized. This condition

10 induces an aggregation of dispersed particles possibly causing a
discharge failure. The discharge may be stabilized by adding pH
controlling agent and preserving an alkaline state to stabilize
dispersion. The pH of the recording ink is preferably 7 or more
and less than 11. If the pH is 11 or more, large amount of

15 materials of inkjet head or ink feeding unit become melted,
causing problems such as deterioration, leaks or discharge failure,
etc. of the ink.

Adding pH controlling agent when pigments are being

knead/dispersed with a dispersant in water is more preferable

20 than adding it with additives such as moistening agent,
penetrating agent, and the like after knead/dispersing. This is
because some pH controlling agent may destruct dispersion when
added.

Examples of pH controlling agent include alcohol amines,
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materials of inkjet head or ink feeding unit become
nmel t ed, causing problens such as deterioration, |eaks

wonomisetiar ge failure, etc. of the ink. Addi ngPeHJIP2005/017539

control I i ng agent when pignments are being

knead/ di spersed with a dispersant in water is hore
apkalendtiad hndroxide, mumonium hydrexides rhesphenium

noi st eni ng agent, penetrating agent, and the |ike
mid@xideeadkdiispestal rarbohiasei 2 ibchudekeome pH
controll 1 ng agent may destruct dispersion when added.

Exanplges 1B 0FNL6 ALY 1298 A9 Th I WdEt A 81 Almine,
afl% I Ey %1

am nes, a net al droxi de, anmmoni um hydr oxi de,

SAREIL A B0t O a0 0% e SRR, S e e

am ne, triethanol am ne, o o
2- ani Ex2agilhyofl 313pdopaetali by dronile ecludelithiump| es
of alkali netal hydroxide include |ithium hydroxide,

hégﬁidﬂu@y%@mae hyalboixiide hkel AxhdRy dasgi dd)eand ke like.
anpl es of amoni um hydr oxi de i ncl ude amoni um

hydr oxj de t r nj '
pms?ﬁ%ﬁ%‘iﬁé‘ Ao AR P thifad Tah Bl
al kal i, metal carbonate include_Ilithiumcarbonate

h Qe BEHAT S ATH A TURPBRR BRI OZOxMAE AREPTRELY
Acogati on preventing agent may be added to the

plecos o npumnkydsoxabs smadthe like.

Examples of alkali metal carbonate include lithium
carbonate, sodium carbonate, kalium carbonate, and the like.

A cogation preventing agent may be added to the recording
ink as necessary.

The cogation stated here is defined as a phenomenon in
which a recording-liquid element is deteriorated when the
recording liquid is heated and the deteriorated element become
attached to the heater, and it is a failure associated with a
thermal-type head by which an electric current is applied to the
heater to heat up the recording liquid instantaneously and the
recording liquid is discharged using the foaming power of
recording liquid.

When cogation occurs, heating by the heater does not
function properly, and diséharging power may be weakened or the

recording liquid is not discharged at all at worst. For this
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The cogation stated here is defined as a phenonenon in

which a recording-liquid elenent is deteriorated when
woheosrceeosdi ng liquid is heated and t he det eri ecatirmos/017539

el ement becone attached to the heater, and it is a

failure associated with a thermal -type head by whi ch
reAsele gt £PEatAMY Qm@vegtm@agéattmatmg etded todheeat

up the recording liquid instantaneously and the

re0®d th £ did i ifliug aible dinstiai gedn tiim go tphe vieaetne aga tioner

of recording liquid. Wen cogation occurs, heating by

the h%&& fleg f;&s od Bﬁtl%%;e?{etgggﬁ ﬁaﬁcm&&hafg' ng

gomer |qU|d 'S not

i.schar at al.l, at .worst 0 rea a_cogat ion

&ﬂlavimﬁ%igoragmdnaylmmaaaearf’s ﬁ}dﬁal? Piflo
usable in the invention to prevent cogatlon npl es

5 lwdmgmanhomlm/emd,ngommh@mhaﬂ@eﬁéeyp@ndpﬂﬁltut@ereof
aci d, pol yam nocarboxylic acid, aldonic acid,

J e iyean Bdxyd isﬁltahhdringoim@ho pgmqhadmxﬁshaﬁm aalt of
salt thereof, or acidum and/or salt having am no

I T A Gt

Exanpl es .of pol.yphosphoric acids |nclude pyr ophori c
#qHAW- 18 it[hﬂ sphoric acid, hexanetaphosphoric

acid, and the |ike. Exanples of pol yam nocar boxyl i c
aci d iExhogdedi afap by espserik i dsxialdludacp viromlae tigi acid,
acid, succinic acid,

10 toripolyphosphoric acid, hexametaphosphoric acid, and the like.
Examples of polyaminocarboxylic acid include
dicarbonates such as oxalic acid, malonic acid, succinic acid,
glutaric acid, and the like, ethylenediaminetetraacetate,
iminodiacetic acid, nitrilotri acetate, and the like.
15 Examples of aldonic acid include glycolic acid, glyceric
acid, gluconic acid, galactonic acid, glucoheptonate, and the like.
Examples of hydroxycarboxylic acid, also known as
oxycarboxylic acid, include citric acid, malic acid, lactic acid,
glycolic acid, glyceric acid, mandelic acid, tartaric acid, and the
20 like.
Examples of polyolphosphate esters include
a-glycerophosphoric acid, B- glycerophosphoric acid, and the like.
Of these examples, hydroxycarboxylic acids, also known as

oxycarboxylic acids, such as citric acid, gluconic acid (also exist
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glutaric acid, and the |iKke,
et hyl enedi am net etraacetate, im nodiacetic acid,

waibteiBat7si acetate, and the |ike. Exanpl es of pardprng 017539

acid include glycolic acid, glyceric acid, gluconic
acid, galactonic acjd, glucoheptonate,_ and the |ike

i anfoiras offS-gjuconglantearyand weluconplarstonewns £911d),
oxycar boxylic acid, include citric acid, malic acid,
hadid aciéd) thetit weddj glyailic agid ceattaraciadidmandethe like,
acid, tartaric acid, and the |ike. Exanples of

g@ggéﬁ@@&éﬁh&ﬁ%@f@ahﬂCﬂsugg%@eg% R MY 9l @nd the

ycer ophosphoric aci € like. O these

[T A E T RS

acid (also existin a formof d-gluconol actong and g
agiduandoghutaarie agidsare @ppeniliy raeifarablet | Thesed,
glycolic acid, tartaric acid, and the |ike,

éﬁ]ﬁ‘g)ﬁ@ﬁf@hﬁﬁjﬂfb@r {18e &dinda fogmbef ghyaeidphasphdt.i cIn
acid, and the like are preferable for their high

BRLUBAL Yol YE Sihe 8800 A BxAFLE ARMIOkICON RO §

are "especi a fera ese conmpounds nay be used
Ay gB uTbaaln o B BRI AIF SRS At thanalR e
salt, organic am ne salt such as triethanol am ne,
di atihzardbamins, meneeshhaedaminge triisppsepasednntiae, mard
and the |ike. Wen using a salt, conpounds
EwemBEsi al ly available in a
When using a salt, compounds commercially available in a
form of a salt may be used as it is, or an organic acid salt
produced by adding an alkaline chemical may be used.
Examples of alkaline chemicals used for producing an organic
acid salt include lithiuﬁ hydroxide, sodium hydroxide, potassium
hydroxide, ammonium water (ammonium hydroxide), organic
amines such as triethanol amine, diethanol amine, monoethanol
amine, diisopropanol amine, triisopropanol amine,
tetramethylammonium hydroxide, tetraethylammonium
hydroxide, tetra-n-propylammonium hydroxide, and the like. Of
these organic acid salts, ammonium salt is especially preferable.
The cogation preventing agent may be used alone or in

combination of above listed compounds. Total content of the

cogation preventing agent relative to the whole amount of the
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formof a salt may be used as it is, or an organic
acid salt produced by addi ng an al kali ne chem cal may

woeowsga76 Exanpl es of al kal i ne chem cal s used POT/JP2005/017539

produci ng an organic acid salt include lithium

hydr oxi de, sodi um hydroxi de, potassi um hydroxi de,
reeondingiindt & prefaremlyn BPd%ldaasotgdi% knoyess and
such as triethanol am ne, diethanol am ne, nonoet hanol
R8P redbi8PBF 0PAH% baninaes tior 1 2%obyapassl dieeping the

t et ramet hyl ammoni um hydr oxi de, tetraethyl amoni um

ﬁﬁ%fee%ge%ﬁﬂm PaREe %@gﬁ{g%@p& BYELiBXE 468, oM nt B8 ink

€se org C aci amonium salt is

especi al ly_preferable. The cogati on_greventing agent

b1 gutiCAN B A8FTS 35 S AR ALRoR D DI Pogel

conpounds. Total content of the cogation preventing
dgeging aifdthie/eetar ding hhodewhenupeexistims vaiddr acisgimnk

is preferably 0.005% by nmass to 20% by mass and nore

Ph &I aPltyh BvObdahyindFoup WhiehYisndescribeddiatgrt he
content within this range will nake it possible to

o0t Sl 8 SRLATLANRA N HESLSRSARIGRIRED
\IRLBHS] Amnaageh Iogac e dr(a 65 FRED 4 SULTRION ARifbr
salt having am no group include am dosul furic acid
4 alino nketdvem esulfohfaaictd atd whineafilsonkenpwmess! f oni c
acid, taurine (also known as 2-am noet hane sul fonic
2% I no S PRER €161 € acddy Cdd¥bami@dici®, glycine, alanine,
asparagine acid, glutamic acid, phenylalanine, leucine, isoleucine,
threonine, tryptophan, valinemethionine, lysine, and the like.
Of these examples, compounds having sulfone group is preferable,
because of its high water solubility and improving effect on head
operating life. Examples of such compounds include
amidosulfuric acid (also known as sulfamic acid),
aminomethanesulfonic acid, taurine (also known as
92-aminoethanesulfonic acid). Of these, taurine (also known as
2-aminoethanesulfonic acid) is especially preferable because it is
easily obtainable. |

When using acidum and/or salt having amino groups,
compounds commercially available in a form of salt may be used

as it is, or an organic acid salt produced by adding an alkaline

chemical may be used. Examples of alkaline chemicals used for
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aspar agi ne acid, glutam c acid, phenyl al ani ne,
| euci ne, isoleucine, threonine, tryptophan,
woabdiervaemes hi oni ne, |ysine, and the like. O theeeJpP2005/017539
exanpl es, conpounds havi ng sulfone group is
preferabl e, because of its high water solubility and .
progueingprirgenionchd salbjackidadithivan hydrgiide, sodium
such compounds include am dosul furic acid (al so known
wotiflarpetassidim Teyd rexieteh ana swd fibincwace d  (anamoinigm
al so known as 2-am noethane sulfonic acid). O these,

h dﬂﬁr:f,?!)%?@?i&?%%i%%g%@ﬂ et atRsHb @M &Cdbthiahol

speci a ecause it 1s easily obtainable.

When using aci dum and/ or .salt having am.nQ grQ
B HROURHST SRS 1Y S n A SRR AP LA PRy SFEEPoRapel
be used as it is, or an organic acid salt produced by

5  sgultihegteiraxh &bhylsen otvarivga | hydgopd ey dedra rpR@iium
al kal i ne chemi cal s used forproducing an organic acid
Al doxife! ¥eerd nt-propyydnoshtiem Bodiroridydinditde, like. Of

pot assi um hydr oxi de, anmoni um wat er (anmoni um

r oXi . i ' > tr ] . amni .
B AP S AR SRGRE AR B rHEa ARG i
am ne, triisopropanol am ne, tetranethyl amoni um

Wé@(lléfel?rqf@tr? hyl anmoni um hydr oxi de,
tetra-n-propyl anmoni um hydroxi de, and the like, O
t hese Theswoompamds oiapbeongadi aloas dr haveorgbanption.
group is especially preferable. These conpounds may be

10 'PREGoRhPRENPENt Bf GRIRLAR I or salt having amino group
relative to the whole amount of the recording ink is preferably
0.005% by mass to 20% by mass and more preferably 0.056% by
mass to 12% by mass. Keeping the content within this range
will make it possible to obtain an ink which significantly

15 decreases cogation and prevent nozzle clogging of the recording
head when coexisting with polyphosphoric acid,
polyaminocarboxylic acid, aldonic acid, hydroxycarboxylic acid,
polyol phosphate ester, and salt thereof.

The mass ratio of the content of polyphosphoric acid,

20 polyaminocarboxylic acid, aldonic acid, hydroxycarboxylic acid,
polyol phosphate ester, and salt thereof in the ink to the total
content of acidum and/or salt having amino group is preferably

20:1 to 1:20 for the ink of this invention. If the ratio stays

within this range, effect of decreasing cogation to the heater is
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The total content of acidum and/or salt having am no
group relative to the whol e anount of the recording

woOnhoeioso9as ef erably 0. 005% by mass to 20% by nmaeTAPZHO5/017539

nore preferably 0.05% by mass to 12% by mass. Keeping
the content within this range will nake it possible to
atwraed satisfactamycindithei damage of dbereatermesharipce of
and prevent nozzle clogging of the recording head when
thRekesténgs Wftdctpobyppospéntéd. aci d,

pol yam nocar boxyl i c acid, aldonic acid,

hydr o%&%gﬁﬂﬁ]gaﬂcbp acﬂPﬁﬁlohfiQ?ﬁgﬂﬂ@%ﬁyf%&%P’p &nd

salt thereo e nass ratio o content” o

pol yphosphori c aci,d, pol ygm nocar.boxyl. c [ al_doni_c.
Bt B es o e Apg T BrOGR i giresallih the 2efRatine
and salt thereof in the ink to the total content  of

alm dstranetffect oal thégolomteme wd threoimkiaptieatlyy admyother
20-1 to 1 20 for the ink of this invention. If the

wotds, st sy preféhibletflist thogelutidreef aciddecitadf ig not
cogation to the heater isexerted satisfactory and the

dama . t i
cecﬁplﬁf%fi°3£ﬁ1§9§¥2§%ﬁ%§8?- Al PEFLEL HREIESERIT one
met r Jmat hyl d h I [
BOLeeRkenP) RRATASTA ISP IRFABLY JboEAPES Angh TR xyEen
color tone of the ink optically. In other words, it is

pueflesmtiehimame fmleolile iompreferabljumto 6el fExampdes of
colored optically, at |east. The carbon nunber wthin

SiEn Wi 86 §nefudden aldtiera didl, uricehabhyid Oghitarés aicid,

and the oxygen

adipic acid, lactic acid, malic acid, asparagine acid, glutamic acid,
and the like.

Above-mentioned ammonium salt of acidum having methyl
group or mathylene group and carboxyl group may be used alone
or in combination. The total content of at least one compound
selected from ammonium salt of acidum having methyl group or
mathylene group and carboxyl group relative to the whole amount
of the recording ink is preferably 0.005% by mass to 20% by mass
and more preferably 0.05% by mass to 15% by mass in terms of
sufficient decreasing effect of cogation or adequacy for inkjet
printing (such as seldom occurrence of clogging of the inkjet
recording head, and the like).

It is also effective to control phosphorus concentration in

the recording liquid for preventing cogation. By controlling the
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nunber within one nolecule is preferably 3 to 6.
Exanpl es of such aci dumi ncl ude mal onic acid, succinic

weacehw/03gl7at ari ¢ aci d, adipic acid, l|lactic aci dpcmaP1005/017539

acid, asparagine acid, glutamc acid, and the like.
Above-nenti oned ammoni um salt of aci dum havi ng nethyl
mhespharusrebhgenheatgoouy hadAppexyr lgssupogaliopecan be
used al one or in conbination. The total content of at

dfeadtivene paeveaysd erleafed: 4rlomgastanigeofahe iafk and the
aci dum havi ng nmet hyl group or mathyl ene group and

> g ' t he
R LR L S S R SR D S
mass and. nore preferably 0.05% by mass to 15% by mass
high-guadityr 1m@geisei ent decreasing effect of cogation
or_adequacy for inkjet printing (such as sel dom
occur rBine anethahismi ofjactelematingjtbe cagaianmp kbadheater
and the like). It is also effective to control

RNASRIAT 4180 GOREEIY dlcir@Asé Ant dies cheg@edh i@ U twitch if or
preventing cogation. By controlling thephosphorus

é}?@%@{{%@% i};%%cte%tpg’%ig)%o%om% daﬁ?ib? %89%5&@1%&%%0%?%%2.

_ revent even afrter ong storage

R AT ARl B B o
accel erating the cogation on the heater that |eads to
heatqi thsiderdas @oznlaandherade aawom pohed whids ghbgiygn that
concentration is high may be considered as follow.

is eluted from inside the ink or ink wetted materials such as
nozzle, tank; and the like and become attached to the heater.
Because the compound of phosphorus and calcium (calcium
phosphate, hydroxyapatite, and the like) is very hard and
poorly-soluble, there is no possibility of re-dissolution or
separation and once attached to the heater, the burnt deposit that
has been separated or re-dissolved by cavitation tends to attach
on the heater. By this mechanism, accumulation of carbon burnt
deposiﬁt that did not occur when there was no phosphoric burnt
deposit is thought to appear at an accelerating rate and the
foaming is inhibited thereby rapidly decreasing the discharge
amount. The reason for attachment acceleration of carbon burnt
deposit caused by the burnt deposit of small amount of

phosphorus and calcium is unclear; however, it is assumed to be

caused by the minute asperity on the heater produced by the
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The inorgani c phosphoric conpound in the ink is heated
by the heater inside the nozzle and nakes a conpound

wobds/ced7éi umthat is eluted frominside the i RRTAP20051K17539

wetted materials such as nozzle, tank, and the |ike
and .becone attached t o the heater. Because_ the
addepburantodf proashde pesidref phpepharyve And ¢aloes gndoe,
hydr oxyapatite, and the like) is very hard and

WwhitH ¥asbbub €rnt depesiisgod thessighi.| i ty of
re-di ssolution or separation and once attached to the

heat eiod e ERNLARRARL ddiriges shegaeparat od or

re-di ssol ved vitation tends to attach on the

heat er ,. this chani sm. accunul ati gn _of ,carbon ..
aoftrrlﬁtaphl&g%gﬁr%upﬁg HHCP hALEURE ARaR Ty AU HER R ive
phosphoric burnt deposit is thought to appear at an
egrod, enad ithg lilie enapdbe hd diedata hgeilstki @ﬁ%e fayenftorgyher
rapi dly decreasing the di scharge anmount. The reason

hein abosernRiHtieaed Seatéots.of carbon burnt deposit
caused by the burnt deposit of small anount of

ohosp L Ch o ]
Bos a8 ERAUAER R HRH Rl ea LOUENPinclide Sodium
heat er produced hy theattachnent of. burnt deposit of,.
&mcuataaﬁdse Femyaorha e 'iPé’ﬁléh‘F%ftmoiBS]r'ﬁt’“%&8§illlm’
get through. Conventionally known additives such as
sottiiuse ftercdoarie] pemgalchdgeophenbkbbadimy, ayedithe like.
rust-preventive agent, and the |like may be added to
the i nix@igles dMvesldi9Ag0ideit ieluddsydiwent i oned

el enents.

ethylenediamine tetraacetate, sodium nitrilotriacetate, sodium
hydroxyethyl ethylenediaminetriacetate, sodium
diethylenetriaminepentaacetate, sodium uramil diacetate, and
the like.

Exaﬁples of rust-preventive agent include acid sulfite,
sodium thiosulfate, ammonium thiodiglycolate, diisopropyl
ammonium nitrite, pentaerythritol tetranitrate,
dicyclohexylammonium nitrite, and the like.

Other additives such as water-soluble UV ray absorber,
water-soluble infrared ray absorber, and the like can be added as
necessary.

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
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Exanpl es of antiseptic/antifungal agent include sodium
dehydr oacet ate, sodi um sor bat e,

wa-2merosai7aet hi ol -1 - oxi de sodi um sodi um benzoaPeT/JP2005/017539

pent achl or ophenol sodium and the |ike. Exanples of

chel ating agent include sodi um ethyl engdi am ne )

indt selacentaimingolv anmmane eplorscteanéllizedifgmrecording,
hydr oxyet hyl et hyl enedi am netri acetate, sodi um
Muttioyl @ bhaizeri mageht fFaeeical; ew heada nmnkr sef containing the
di acetate, and the |ike. Exanples of rust-preventive

WHETY b ﬁsldggilq?%éjd ?1% feb6rd HOSl Hﬂl;{lﬂ@f YhiRd€s may be

amoni um't gl ycol ate, diisopropyl amonium

#ﬂtri e, pentaerythritol tetranitrate

ar -ohexyl ammoni umnitrite, and the like. Oher
additives such as water-soluble UV ray absorber
(hekeCazttidiged i nfrared ray absorber, and the like can
be added as necessary. The col or of the recording ink

accor diig ihk ddierpdes efitthenievdntion somptrisésthedreznadding
may be sel ected accordingly, and exanpl es incl ude

iAoy £ ARGt I iU oodtdiRb AT a VRER: HERILSH suitably
containing two or nore colors are utilized for
2§00éging, JIticolor imges may be fornmed; when an
§edRcC ageAT SNy the whole color is utilized for

recording, full-color imges nmay be formed. (Ink )
Cart r iBlye)container is no limited and the shape, configuration,

size, material and the like of the container may be selected
accordingly and the suitable examples include containers
comprising ink bag that is formed of plastic container, aluminum
laminated film, resin film, and the like.

(Inkjet Recording Apparatus and Inkjet Recording Method)

The inkjet recording apparatus of the 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 invention comprises at
least an ink drop discharging step and other units such as
stimulation generating unit, controlling unit, and the like as
necessary.

The inkjet recording method of the invention may be

preferably performed by the inkjet recording apparatus of the
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The ink cartridge of the invention conprises the
recording ink of the invention in a container and
wothwrodeeaber s suitably sel ected accordingly. PO®JpP2005/017539
container is no limted and the shape, configuration,
size, material_ and the |like of the container na%hge
inwkatien aact onkidngpy digahargingusteabrea v benpreferiakdy ude
contai ners conprising ink bag that is formed of
pRirfist e dcbytialkn@rop alisohavgingnimat e thémstepsmay be
film and the like. (InkJet Recording Apparatus and

prdfdfl @:Bg?ﬂitxﬁgew\)gggﬁeg RiniltBKle&peefriIg Ng

appara ntion conprises at |east an ink

dro i schargj ng unit, and of he ni ts.such as .
iRl ley negangetnE bSRAd TB8DrOP DIt Sne Rl re
|'i ke as necessary. The inkjet recording nmethod of the .
5 inventlmickrbropsdischangiagtstep dischhngesdihe paeeidige ink
step and other units such as stinulation generating

Bkt im GPihQ thége bddin gahilk ttoefolrink @ vabmagees SBhy .inkhérop
inkj et recording nethod of the invention may be

referab r.f.or . i ki et C [
‘glﬁcf‘ﬁé%}\‘/ R R G S o
preferably perfornmed by ink drop di scharging unit.
stimarlagingd qoa dop grignks bp OBE‘r Y- Ra 8y ot’ﬁé‘? ik dgop
respectively. -lInk drop di schar?i ng step and Ink Drop
dIisshhagin gainitiis not particularly limited and may be selected

10 accordingly and examples may be various nozzles for discharging
ink.

In the invention, at least a part of liquid compartment,
fluid resistance part, diaphragm and nozzle member of the inkjet
head is preferably formed of the materials containing at least

15 silicone or nickel.

The diameter of inkjet nozzle is preferably 30um or less
and more preferably 1pm to 20pm.

The stimulation may be generated through above-hoted
stimulation generating unit, for example. The stimulation is not

20 limited and may be selected accordingly. Examples include heat,
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,
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The ink drop discharging step discharges the recording
ink by stinmulating the recording ink to forman i mge.

woheosioaéo7dr op di scharging unit is configured t®eCcT/JP2005/017539

di scharge the recording ink by stinulating the
recording ink to forman i nage. The ink drop . )
wibsebiomygryexating devoce pulirasapae igenergting dayicenlight,
be sel ected accordi ngly and exanpl es nmay be various

awd zheslike! adid eharpitigulaik pibpothetritvvactuatyr atich as

| east a part of liquid conpartnent, fluid resistance

RSP NS GF el SE b ot o

S contal ni ng at

lLeast sjljcone or nicke|l. The di.aneter  of, i nkj et
5 B betgpendiant BT HELE C%£%6W§JF38|SQHCGI
I mMmmto 20mm The stinulation nay be generated through
sabdv esnive et ng Fesilsaor,orhaenenamany ahioy, a¢ioratorabpsed on
The stimulation is not limted and may be sel ected

P4 8¢ -¢hngl g dE}éy@!ﬂi}@liﬁg omghedehpatratereselockrostatic
vi bration and [ight. These may be enpl oyed al one or in

canbi.nat, o A . uys

TR A S PR ESy DR AR G P RIRLR PR
generating unit include heating device, pressure
@éﬁm@él,fl%‘gezoel ectric elenent,vibration generating

devi ce, ultrasonic generating device, light, and the

| i ke, Bhel dsparardf mdmd,ingiielgbdliedmi@e as medtlomised and
as piezoelectric elenment, thermal actuator based on
Piesfs ABaR8AIAL on the stimulation. If the stimulation is

generated by “heat”, such process is exemplified as thermal
energy éorresponding to the recording signal is applied on the

recording ink in the recording head by using a thermal head, then

‘bubbles are generated in the recording ink through thermal

energy, thereby injecting 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 ink from
the nozzle of the recording head in a form of ink drops.

The ink drops of the recording ink discharged is preferably
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the filmbetween |iquid and vapor using el ectother nal

transducer such as heating resistor, shape nenory
wablbwy3eos uat or based on phase- change dependi ngCoaP100&017539

tenperature, electrostatic actuator based on

el ectrostatic power, and the like are exenplified. The
SpdpectOpl inesdoe ditngniinjediioohsperd iod Foys tprd Qmds adBive

di ffers depending on the stimulation. If the

feédAthed Ik Hz0en ei g e nidyrédration ofc30@dpLess is
exenplified as thermal energy corresponding to the

recor qlnnagd&ftggﬁle g.hgbc?[fﬂlribﬁgngq%laﬁeisr$8ﬁg%%d 5% 1oRg as it

the recordin usin erma t hen

bubbl es are generated.in the.recording jnk throu
cPRerORIT B ATy Rt eI Cg rr et dup ity S heted
fromthe nozzle of the recording head in a formof ink

5  atcopdimglyng Enatheldsutd e ofriestude sequenaen icomputer, and
the stinulation is generated by "pressure", such
tRleoGReS is exenplified as a voltage is applied to a
pi ezoel ectric el ement adhered on so-called pressure

Causi it Bt Pl ARAEFENE dihe BRAEROAAMAYTRRS
o pEG g PR AEE07 G G PRI IATRETREAG doTe g B to
recording head in a formof ink drops. The ink drops
atftathedrdeovihgy howevieschhe fotloveing & onabof 8he examples
40pl in size at an injection speed of 5ms to 20m s,

10 2%({)% \égﬁo@ﬁa%@mﬁx QIndiflde dos s netiapdt ke sebpbi otlefs
invention.

FIG. 1 is an outlined front view of an exemplary
serial-type inkjet recording apparatﬁs equipped with the ink
cartridge which has a recording ink compartment containing the

15 recording ink of the invention.

In the mechanical section of the inkjet recording apparatus,
the main guide rod 3 and the sub-guide rod 4 are bridged laterally
between the side panels 1 and 2 in almost horizontal position and
the carriage unit 5 is supported by the main guide rod 3 and the

20 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 (Bk) ink respectively, is mounted on

the carriage unit 5 with each discharging side [nozzle sidel 6a

facing downward. The four ink cartridges 7y, 7m, 7c and 7k as
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In addition, the controlling unit is not limted as
long as it can control the individual unit efficiently
wanaoermagp7be sel ected accordi ngly. Exanpl es t hereofiP2005/017539
i ncl ude sequencer, conputer, and the I|ike. Fbrein
bel ow, the inkjet recording nethod and i nkj
inkcfaadlerg fospeach golor arhemompded on tb@eﬂﬁ?ﬁraﬁlééoof the
referring to attached draw ngs, however, the follow ng

Head6s thk é&ﬂiagaﬁpﬂﬂ%andeshhuh@eabﬂebe construed as
limting the-scope of this invention. FIG 1 is an

out i gﬁgeg OB oY GNP ?é“tﬁéﬁ’ﬁ’dt%lﬂeﬁefd ﬁhet’dﬂﬁn' KeR 11

recor apparat us equi pped wth the ink cartri

S5 R BREE oh BETS R SABMAL B e

section of the inkjet recording apparatus, the_ nmin
5 QuotktedbbyFlemthaine ssabngugdeofor Mandchs sagedrive pulley
| ateral ly between the side panels 1 and 2 in al nost

(161d poNtéy) POTotdAtraldhch@rioas of 8he maih seaming motor 8
supporte by the main guide rod 3 and the sub guide

[ ' td i I
50 e IR GREERDL PR SR 30 a0yl i e vt
na enta (M |nk cyan (C) ink and black (Bk) ink
Srcé’é’dé'é’tg greet 193 npunted on the carri age unit 5 with

each di schargi ng side [nozzle side] 6a facin
downwdr drt iidren 6oeyr by rde tttng mindgbe sub- flraqnem%&@dz@zl on
asink feeders for each color are nmounted on the upper

10 tHAERr $RRe 12 which hooks up the side plates 1 and 2, the
transport roller 15, by which the paper 16 is transported in the
sub-scanning direction crossing the main scanning direction at a
right angle, is placed rotatable between the sub-frames 13 and 14.
And the sub-scanning motor 17 is placed on the side of the

15 sub-frame 14 and the gear 18 is fixed on the rotation axis of the
sub-scanning motor 17 and the gear19 is fixed onto the axis of the
transport roller 15 in order to transmit the rotation of the
sub-scanning motor 17 to the transport roller 15.

The restorative system for liability 21 of the head 6

20 (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
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head 6, the carriage unit 5 as exchangeable. The

carriage unit 5 is then attached to the timng belt 11
woehwh3ese ext ended between the drive pull ey (dPCYAP2005/017539

timng pulley) 9 rotated by the main scanning notor 8

and the sub-drive pulley (idle pulley) 10 to caontrol.
thhehaldere23fbyt hbe rmowe Bteithim g oM@ ngsGHynimg direction.

carriage 5, that is, four head 6 is noved into the
TRl hotdapHiNgs Uifted tupo follbwiihlgewith ¢hebm ovethéng ofifhe
the sub-frames 13 and 14 on the floor plate 12 which

cgg%%%e“@ﬁﬁ@% ?h‘&eﬂPA ﬂﬁ?@h&r%% 2idd 88 bf PARRAr hehA!d €5

] _ d_e paper 16 | ansported in the
sub-scannj n irecti. I 0SSi the.main_ s nin

cappeck Wdﬁﬁét%eacap gml% |aé%‘f #Egpﬂadf&”éﬁg? 6{%‘?“2% 8 Hoved

bet ween the sub-franmes 13 and 14. And the sub-scanning
foother 1Ato $hel pieding aree. si Bhedioldea 233s tthemelifieddewn
the gear 18 is fixed on the rotation axis of the

with FEAMbPSmEHI06f $He dadridge gatit!5 bnd thedapnuait B is
axis of the transport roller 15 in order to transmtt

voretel Pl fhe' A8t R HA A e Tkfe e Bad 6.

" sub- QYRY 67P) Uit BPASCPRESEh wEkE heEnpTiarep YR via
the sub-franme 12. In the sub-system 21, the hol der 23,
tifel shckieepsubb @6 wirile spmurltaseppsipbedngpiampaicated

di schargi ng side of each head 6, is kept by the |ink
WRHSir 44a385r9¥dWahbe and air open bulb by forming an air
opening. The suction 'pump 27 discharges suctioned waste
solution into the waste solution étorage tank which is not shown
in figures via drain tubes, etc.

The wiper blade 28, as a wiping unit which may be of fabric,
foaming or elastic members such as rubber, and the like with
which the discharging side 6a of the inkjet head 6 is wiped, is
mounted onto the blade arm 29 on the side of the holder 23. The
blade arm 29 is set up as swingable and it is swinged by the
rotation of the cam that is rotated by the drive unit which is not
shown in figures.

The ink cartridge 7 is explained referring to the FIG. 2 and
3. FIG. 2 is an external perspective view of the ink cartridge

before being mounted in the inkjet recording apparatus and FIG.

3 is a frontal sectional view of the ink cartridge.
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and the carriage unit 5 touches the catching part 25
mount ed ont he hol der 23 by the novenent in the main

weceeansrisege di recti on. The holder 23 is |ifted upCT/JP2005/017539

following with the novenent of the carriage unit 5 and
the discharging side 6a of inkjet head 6 is capped .
with tTHee aag cantridge dnas i warin E6-3montzing the bk
further into the printing area. The holder 23 is then

d B ddr®@ rdeninvb twhidle thevienpiiredf ik és adisoirbgd imihe 5
and the cap unit 22 is separated fromthe di scharging

i.de: f i Nk AP i 8%h i med 1 i
FTEid Fodv 1 PG cHFEH ke BOGy 6P 18 Pl b5 bonding
tube 26, whil e sjnmultaneousl in onmuni cat wi th.

o5 Renpaiting Gohobage BALAY 10,00 the1 GPBG* PHAR fheHins of
air opening. The suction punp 27 discharges suctioned
thescase dldiandnmiast betdfemeddirgs,ofan esamnler agdndathke ink
which is not shown in figures via drain tubes, etc.

dbsbrieres 2k ada ddBup asith Nipdird@sUns dy Whichhasaireltbanlfe foam
fabric, foam ng or elastic nenbers such as rubber, and

T 1
i S Hdee IR and it |5 swinged by the rofation

of the camthat is rotated by the drive unit which is

not sHBhwe ink féglippsnimgetd,niy onhich the ink &s éxdliatadde
referring to the FIG 2 and 3. FIG 2 is an external
REHLTASHE WEa d IEWsoforihied iorktlk@ndtitégepart 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 case 43 at times such as being filled,
transported or pressurized with the wide sidewall when being
vacuum-packed.

The air opening 47 as shown in FIG. 2 is sealed by
attaching the seal member 55 in a form of a film with oxygen
transmission rate of 100ml/m2 or more to the bonnet member 44.

The size of the seal member 55 is adjusted so as to cover 48

multiple grooves formed around the air opening 47 as well as air
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bef ore being nounted in the inkjet recordi ng apparatus
and FIG 3 is a frontal sectional view of the ink

woanderodage. The ink cartridge 7 as shown i n Fl GPCB/JIP2005/017539

contains the ink absorber 42 into which the required

ink is absorbed in the cartridge body 41 The

opentinigdd@. bddy sealing par epenByeHbhdTiig bhe degdapemper 55
t he bonnet nenber 44 on the upper w de opening of the

dTas8y apsn FRY sbiowiratelodi Y@Gm1imP crxargriee andhdyt he
i nk absorber 42 is made up with a porous body such as

p%cﬁgp%@glge%ﬂgn@él%fii&é}e7 i 8 y @ﬁﬂl@f)h@kaig‘ix;&;sm.ember

compressed a insefrted Into the cartridge body 41

in eed opening 4 which the ink is fed int
i pEc Hyt o Leimgnared dhlo g entPe o Sia E ek Phire
the case 43 of cartridge body 41 and the sealin an%
esGri s bedugi filled: wath ankron gaispisedtasodyed isf thednk due
ink feed opening 45. The air opening 47 is fornmed on

tohendanreh tbphcdA (Shewadm FEGHB) {60miesl betwebadhe ink
onto the cartridge body 41 in order to block off the

e;rtgsgq(rg)gg'd%? %ﬁﬂie %gﬁﬁﬁg%;g%&%bﬂ nghd bt AW the Rneyent

def ormati_on of the.case 43 gtf?sngoangﬁSIVGb ' .
dischedget aepde BAZHrVaf BABLFP2ER RGP hALG G tridee
si dewal | when bei ng vacuum packed. The air opening 47
lesd s Hdwanidnt e Gackaigingemeatb ¢y vaa tseedi mgmber §8aand
menber 55 in a formof a filmwth oxygen

deaeration of the ink improves.

The recording liquid containing part wherein the recording
liquid is contained and the recording cartridge equipped with a
head by which the ink drops of the recording liquid is discharged
referring to the configuration example shown in FIG. 4.

The recording unit 30 is a serial type, and the main part is
lined up with the inkjet head 6, ink tank 41 in which the
recording liquid fed from the inkjet head 6 is contained, and the
cap mem‘ber by which inside the ink tank 41 is sealed. A lot of
nozzle 32 for discharging recording liquid is formed on the inkjet
head 6. The recording liquid is led from the ink tank 41 to the
common liquid chamber (not shown in figures) via ink feeding
tube (not shown) and discharged from the nozzle 32

corresponding to the electric signals that are entered by the

electrode 81 from the recording apparatus body. This type of
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transm ssion rate of 100m /n2 or nore to the bonnet
menber 44. The size of the seal nenber 55 is adjusted
weaomd3ewecover 48 nultiple grooves forned ar oraw/Jprives/o17s39
air opening 47 as well as airopening 47. By sealing
air opening 47 with the seal nenber 55 of ?xy%gn
recangme singh is gtausturaliv fawwrablades thenaligydable head
packagi ng ink cartridge 7 with a non-porous packagi ng
pRIbesd bycthasmal whietgy waiithalsesfbirt e tetas thederal-type
reduced pre3fure, even when being filled with ink or
| [ ved in the ink due to the air in the
(gggggﬁkgfggandin FIG 3) forned between the ink
absorber 4 nd car.trid body 41,.the air.j,nsi.de the
"k e stadigeatitiy SRR mbrotaing inR AL U ifTebfifon to
the cartridge body 41 and the packagi ng nenber via
5  theathemnbtelsseatd ivcmemas pbmeoprding methathpyebaas hubble
recording liquid containing part wherein the recording
d¥ el¥éfnhd t§pRt ditBeds anthove d, aterdbydirdadisclgeging
equi pped wth a head by which the ink drops of the
[.ecof: [ ] i :
SERRIE P e dehSy SARIRES L BRSSEIRELORELE oty o

I on exanpf e e recordi hg

unit. 3Q.is a serial, type,, and,the nmain part i{s |i.
APaN afdEeD PRACE IHGAEWY Tafe fafs T mAle fuifEble.
recording liquid fed fromthe inkjet head 6 is

cont aiAkdovegid ekhenplys averioalyypmliedia e gerinktypr
tank 41 is sealed. Alot of nozzle 32 for discharging

10 i8§6¢ Q‘!e@grﬂhi’él!ag)ﬂaﬁrd‘t@is”ﬁé’réiﬂlﬂdf@ré,nkh@trebeiidixﬁg lidweid of
recording liquidis led fromthe ink tank 41 to the
the invention is also applicable to the inkjet recording apparatus
equipped with a line type head, wherein the nozzles are aligned
in a volu.ntary order such as zigzag, etc. and the density is
concentrated to the degree as same as or a fraction of the image

15 resolution and aligned more wider than a recording medium.

The recording apparatus stated here may be a multi

functional apparatus with a combination of facsimile, scanner
and telephone as well as output printers for PC or digital camera.
(Ink Record)

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

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

invention.
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conmon |iquid chanber (not shown in figures) via ink
feedi ng tube (not shown) and di scharged fromthe

waaawlaoB2 corresponding to the el ectric si gnaPeTiPzn5/017539
are entered by the electrode 31 fromthe recording
apparatus body. This type ofrecording unit is

st r uctihrarpgording mydivm isinet brmngieshppd mesnbgsdested

by thermal energy which is referred to as thernal -type
acoRdbhi By tyideex dhep lestithieng odilinlcl tigte afe gla r e di glgss
ink of the inventiont o the thermal elenent, in terns

A 0 Cip K h ®) sheet,
R R B R, VO maoREE Bl (PR, =hee

an r en stabi i can, be obtai nhed with ly a
Siditiecilit Thednpiat bSare AlgRe LI tehhihaliod 2, |
sui tabl e. Al though exanples are only a?plied,to t he

5 seri alThypakiragosd mesopyitaplapbertiedsioteyarity suaposes
the recording liquid of the invention is also

APAl mzakk it @n twikidnkjneimageos Hhigh appaliay us dexicpHedt
wth a line type head, wherein the nozzles are aligned

é&%b%li‘églédi‘lﬁf‘% Bl fels SUsh: @Sy 2i 9zag, etc. and the
ensit

ty 1s concentrated to t'e degree as sane as or a
w dor CRERCRUGEYr BN <Fadicd DOITEAdTEtAG BEFEAR us
stated here may be a nulti functional apparatus with_a_ .
icorditnanj emdof reeesdimg énksehicleexgads tn| disrbasggsstability
wel|l as output printers for PC or digital canmera. (Ink

10 Wefl9hd 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 is able to obtain a
high quality image with good color tones on a regular paper as
well as on an exclusive recording paper, ink cartridge using the

15 recdrding ink, inkjet recording apparatus, inkjet recording
method and ink record, can be provided.

The examples of the invention are explained as follow;
however, these are not to be construed as limiting the scope of the
invention. All percentages and parts are by mass unless

20 indicated otherwise.
Example
(Example 1)

<Mill Base Formula>

« silica / disazo yellow composite pigment --+ 16 parts
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woO0d6ha0970k record of the invention.

An ink record recorded by the ink jet recording

apparatus and inkjet recording nethod of the invention
The i nk recoup200$/017539
the i nvention conprises an imge fornmed on a recording
medi um by the recordin%;ink_of t he .i nvention. The,

r ecor Shagingdi/dimass FRtie oF MeOF Samdc g ment @|a§§%°éa to
accordingly and exanpl es thereof include regular

opgaaic deasenpapd the patiredrypppeticlelodt h7nm bmToda Kogyo
over head projection (OHP) sheet, and the |ike. These

'ye used al one or in conbination. The ink record
naé Suitably be used for various purposes as a

material on whigh .an i e jof+ high-gual it .
excel I'eﬁt"?g?’é%‘?ﬁxlﬁn\ﬁ f%‘g%eﬁ]f‘ﬁ? i%}%?lé%sosr%legydfouov“ng
Conventi onal problens can be solved by the present
Strweturah Fogmyulae asral naIPARC WMIEACEHRE s i © BREthar ge
stability with no head clogging at the tinme of

pri nt iMgHA/s0 (G Hg G, @) 4iFage production of good

i mage retention capabilities such as water proof ness

and | i.90feishofid Wdterct . @8 d/sabl e to obtain a high
g

quality 1nmage wth good col or tones on a regul ar paper
<%F Mﬁ$| as.on an exclusive recording paper, ink

s iQﬂfd%ul%Tng the recording ink, inkjet recording
apparatus, inkjet recording nmethod and ink record, can
be proviadede-Phedugedphild dse he i AhPREES ar e
expl ai ned as foll ow, however, these are not to be
const r.uadDasC AT tiona t-he gcppetof the

(an acrylic aqueous emulsion having the minimum
film-forming temperature of 5°C, the volume average particle
diameter of 100nm and solid parts of 50% by mass by Dainippon
Ink And Chemicals, Inc.)

- glycerin -++ 10 parts

+ triethylene glycol «-- 25 parts

- 2,2 4-trimethyl-1,3-pentanediol -+ 4 parts

. surfactant expressed by following Structural
Formula -+ 4 parts

C13H27-0-(CH2CH:0) sCH2COONa

. Proxel LV (antiseptic /antifungal agent) --+ 0.2 parts

- deionized water ::+ 48.8 parts

Next, polyoxyethylene laurylether was dissolved in

deionized water and above pigment was mixed and moistened to a
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invention. Al percentages and parts are by nass

unl ess indicated otherw se. Exanple (Exanple | ) <M1
wa8asw/Bm7oul a> silica / disazo yel | ow conposi t eCpiypIoes017539

16 p_arlts(havi ng 1/1 mass ratio of inorganic pignment

particle to organic pignment. and the primar article
satiSfantmL’vyexb@gt-Ko@;igcc?mip.1)%@15 Wé@%@h&ﬂ é%%‘geter was

| auryl et her expressed by follow ng Structural Fornul a
fibe & 100020 Rine aslinkadp pata fu HaDVYN O RHIb KB LOMIGHNO) A.

43H dei oni zed water 78 parts <Ink Fornmul a>

(ilvoq—eﬂr?fdS%@zgi'lla!n(gaéﬁd_]igjgezi)&”ﬂﬁxé/@\a@%m:knﬁ fo@rad s

an acrylic aqueous €mulsion having the m nimim
e (3 B e BRLLPaPoon i ST EF Pt EBEsS
mass by Dai ni ppon I nk And Chem cals, Inc.) glycerin
ppatidetdisanpigené tgpymiprz:ga‘pgﬂaé pigment was )éOnm. ]'lQhe
2,2,4-trimethyl -1, 3-pentanedi ol 4 parts
average particle diameter was measured by UPA 150 by Microtrac,
Inc.

Next, VONCOAT 4001, glycerin, triethylene glycol,

2.2 4-trimethyl-1,3-pentanediol, surfactant expressed by above
Structural Formula, triethanol amine and Proxel LV were
dissolved in deionized water to produce a vehicle, and the vehicle
was mixed with the mill base and then filtered by Tefron™-made
filter of 1pm average pore diameter to produce a yellow ink for
inkjet recording.

(Example 2)

A yellow ink for inkjet recording was produced similarly to
Example 1 using the same mill base and ink formula as Example
1, except for VONCOAT 4001 was replaced by HYDRAN HW-940.

HYDRAN HW-940 is a polyester urethane aqueous
ionomer having the minimum film-forming temperature of 0°C,
volume average particle diameter of 20nm and solid parts of 50%
by mass by bainippon Ink And Chemicals, Inc.

(Example 3)

A yellow ink for inkjet recording was produced similarly to
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surfactant expressed by followng Structural Formula 4
parts C 3H27- O (CH2CH20O) 3CH2COONa Proxel LV

woanieiosesi ¢ /antifungal agent) 0.2 parts dei oRCTER2005/017539

wat er 48.8 parts Next, polyoxyethylene | auryl ether was

di ssol ved in deionized water and above pignment was
Erkamplant uspngtidredame axidl besacand yndiamulzigs Bxgmple
beads of 0.5mm di aneter was filled into a kneadi ng

BRoatUfor POYPOD AT KDD1AbY s \WephacBadioVERMI321U.
Switzerland, and knead- ni xed at 2, 000rpm for 2 hours

I e R g

parti cl neter o erial pignment was

20nm  The average particle. dj aneter wa sur ed
agpprlgiom ppdhasct patt creRsle g W@R&bﬁﬁg‘gg? piinbhe and
gl ycerin, triethylene glycol,

PeyAnd- t ritnkabyihd pBngermanidinoforming demaper atgprastd§°C,
by above Structural Formula, triethanol am ne and

VOIEL dvbrifeep di6istd 88 midtesd Qi ON0 Rt Wedled fartprafds8t by
a vehicle, and the vehicle was m xed with the mll

base and then filter Te - i ot .
RAES AP 5D b i, Py Tt Ay adend) P hopboica
I nkj et recording. (Exanple 2) Ayellow ink for inkjet
@QGOTPHi-ng was produced simlarly to

(Example 4)
<Mill Base Formula>

. silica / quinacridone C.I. Pigment Red 122 composite
pigment --- 18 parts

(having 1/1 mass ratio of inorganic pigment particle to
organic pigment and the primary particle diameter of 16nm by
Toda Kogyo Corp.)

- anionic surfactant expressed by following Structural

Formula -+ 8 parts
©—CH=CH_©_O—_ (CIIZCH20)17—SO:.;NH4
- deionized water °-- 74 parts

<Ink Formula>
- above-produced mill base -+ 100 parts

- VONCOAT 4001 --- 5 parts

(an acrylic aqueous emulsion having the minimum film-forming
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Exanple 1 using the same ml| base and ink fornmula as
Exanpl e 1, except for VONCOAT4001 was repl aced by
wolYDRABDIANY 940. HYDRAN HW 940 is a pol yester upPerhpwes/ 017539
aqueous iononer having the mininmumfilmform ng
tenperature of 0 C, _volune average partlcle d|a ter
tein oAtz d s3] G dvelime ayesngs PHRrkals GAIALeN gg&ﬁ)(’nm
Ink And Chem cals, Inc. (Exanple 3) AyeIIow i nk for
ahﬂké@lﬁdr@&ﬂfsd(meOWbymeBﬁ Bainippdy IhkBxadpCheimicals,
using the same mll base and ink fornmula as Exanple 1,
I@\E&ept for VONCOAT 4001 was repl aced by WEM 321U.
321U is an acryl uret hane-core shell type aqueous
enuIS|on1and has a &rossllnklng property after
print i ng YA Yr yi i ng Ipta 8s the minimumfilmfornmng
tenperature of 10 C, volune average particle dianeter
5 of | OOniy3 b@ﬂta@ie@aﬁls ‘of 3BPABYS mass and acryl /
urethane ratio of 50/50 by Tai sei. Fi nechem cal Co.
Ltd. ¢Exasanyd-#)3-kxlaindBdse +or mupartsilica /
gui nacr i done C. 1. Pignent Red 122 conposite pignent 18

parts (Qﬁ‘%[fa&qaytlemessé'e?it be feiw%@@%ﬁcmwnt

partlcle or gani primary particle
di arrei er of 16nm by Toda Kogyo Corp.)
Formula --+ 4 parts

C13Ha7-(OCH2CH2) sOH

10 - 2-amino-2-ethyl-1,3 propanediol --- 0.3 parts
. Proxel LV (antiseptic /antifungal agent) --- 0.2 parts
+ deionized water --- 46.5 parts

Next, following the mill base formula, a mill base of the
color material pigment with volume average particle diameter of
15 60nm was produced by the similar method as Example 1.
VONCOAT 4001, glycerin, 1,3-butanediol, 2-ethyl-1,3-hexanediol,
surfactant expressed by following Structural Formula,
2-amino-2-ethyl-1,3 propanediol and Proxel LV were dissolved in
deionized water to produce a vehicle. The vehicle was then
20 mixed with the mill base and filtered with Tefron™-made filter of
lpm average pore diameter to obtain a magenta ink for inkjet
recording.
(Example 5)

A magenta ink for inkjet recording was produced similarly
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ani oni ¢ surfactant expressed by foll ow ng Structural
Formula 8 parts deionized water 74 parts <Ink Fornmul a>

wahas@3mreoduced m Il base 100 parts VONCOAT400RCH/JIpz0t/617539
(an acrylic aqueous emrul sion having the m ni num

filmform ngtenperature of 5C, vol une ayverage particle
tdiBxempleot usbognilsmaasm mplh hase @gﬁ%ﬁ% S@ﬁlﬁﬁgé &y
Dai ni ppon I nk And Chemicals, Inc.) glycerin 10 parts
Ex Smpabanedicept 36r PO NC QAT 01 wdrsheopleadidoby YD RAN
surfactant expressed by follow ng Structural . Formula
oS G 3H27- (OCH2CH2) sOH 2- am no-2-ethyl -1, 3
propanedi ol 0.3 parts Proxel LV (antiseptic

part s RagieaR0Eiodn Sehe nay PEheE aspEp i Hatins,
base of the color material .pigment with volune average
5 ipapmet badingdther munigOm ﬁgm'&mmegctemp?h%t%#wf&r C,
met hod as Exanple 1. VONCOAT4001, glycerin,
vbl3nhe baRedisel partield M sdiexafe2i)pin and solid parts of 50%
by mass by Dainippon Ink And Chemicals, Inc.
(Example 6)
A magenta ink for inkjet recording was produced similarly
10 to Example 4 using the same mill base and ink formula as
Example 4 except for VONCOAT 4001 was replaced by
WEM-321U.
WEM-3821U is an acryl-urethane-core shell type aqueous
emulsion and has a self-crosslinking property after printing and
15 drying. It has the minimum film-forming temperature of 10° C,
volume average particle diameter of 100nm, soli‘d parts of 38% by
mass and acryl / urethane ratio of 50/50 by Taisei Finechemical
Co., Ltd.
(Example 7)
20 <Sulfonation of Composite Pigment Surface>
150 parts of silica / phthalocyanine C.I. Pigment Blue 15:3
composite pigment (with 1/1 mass ratio of inorganic pigment

particle to organic pigment and the primary particle diameter of

16nm by Toda Kogyo Corp.) was well mixed in 400ml of sulfolane.
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surfactant expressed by follow ng Structural Formula,
2-am no-2-ethyl -1,3 propanedi ol and Proxel LV were

wdizesoBegd i n dei oni zed water to produce a vehPCrEaP200fre17539
vethI efvvas then m xed with the mll base and filtered
with TefronM made filter of mm aver age _por,
Thisowesithen dafferentiadky ﬁeattequebwce gaéﬁ%ﬁ ?lﬁﬁ%r’arts
5) A magenta ink for inkjet recording was produced
ofigtnkdesylforixaoil evas udideg ahd stineedriat! 1405 sad GGk C
fornmul a as Exanple 4 except for VONCOAT 4001 was

fB?H'(fiﬁ%ql by HYDRAN HW 940. HYDRAN HW940 is a
pol'yester urethane aqueous i ononer haV| ng the m ni num

filmfarm.n er at ur f 0 C,
par 1 ETeERIPRALE B T8 3o i cahg Sy iy + DEAES dgjonined
mass by Dai ni ppon I nk And Chemicals, Inc. anpl e 6)

5  watmyendaaiwkt tekei ¢fkserfacectranted giica/ ocyanine

simlarly to Exanple 4 using the same nmill base and
.1k Figniah 8 BlueEXBriptend owice pii ghosn f/ENGOAT t A004d harsa
replaced by VWEM 321U. VWEM 321U is an

SR OTSSSF R IOty P 1 e
vgégl(gggdlslgergae in %,8&)81{&1"& fdlaionﬁfz%rdmw% er A rei_tIure of
adjusted with lithium hydroxide, followed by desalination and
10 concentration by ultrafilteration and a carbon black dispersion
liquid having a pigment concentration of 156% was obtained.
This was then filtered by Tefron™-made filter of 1pm average pore
diameter to produce a cyan dispersion liquid in which cyan
particles are dispersed. The volume average particle diameter
15 of cyan particle was 90nm.
<Ink Formula>
- above-produced cyan dispersion liquid --- 100 parts
- VONCOAT 4001 --- 5 parts
(an acrylic aqueous emulsion having the minimum
20 film-forming temperature of 5° C, volume average particle
diameter of 100nm and solid parts of 50% by mass by Dainippon
Ink And Chemicals, Inc.)
- glycerin -+« 10 parts

« 1,3-butanediol --- 30 parts
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vol ume average particle diameter of |OOnm solid parts
of 38% by nmass and acryl / urethane ratio of 50/50 by

woaimaso¥s nechem cal Co., Ltd. (Exanple 7) <SubEoupiooson7539

of Conposite Pignent Surface> 150 parts of silica /
pht hal ocyanine C. 1. Pignent Blue 15 3 conposite

pi gment 2{etild - 1/31 hegaaedael ¢ ‘of 4 RaFbRani ¢ pi gment
particle to organic pignent and the primary particle .
di anmet egugfactamt dyp rkasa dkogfolloovimg Stmuctwerdl ni xed
in 400m of sulfolane.This was then differentially

ed by head m Il and 15 parts of amidosulforic
Fg)%%ﬁ%as ad egaand stirred at 140 Cto 150 C for 10

hours. ai | urr then poured into 1,000mM of
deionﬁ%ggtﬁaggeféﬁﬂﬁgyﬁﬁ?fcake of surface-treated
silica / phthal ocyanine C.I. Pignent Blue 15:3

conposi eamigwedtethad - bis nrepanpdiel cant Pr3 mpdts
machi ne at 12, 000rpm This carbon black wet cake was

re- di sp@resdlilv Za00dptoé /detifanzed agdwt) and P2 pagts
adjusted with lithium hydroxide, followed by

desal i.nategﬁgg% vmrégentra,%g.cglpgytyltrafi Iteration and

a carbon Dl di'spersion liquid having a pignment

Tt onta by O PR AL FeerTes 115 i TR por e

di aneter to produce a cyan dispersion liquid in which
2ythybds; 8ilet esnadinldissyéaclent TxpressethbdyagbeugsStructural
particle dianeter

Formula, 2-amino-2-ethyl-1,3 propanediol and Proxel LV were
dissolved in deionized water to produce a vehicle. It was then
mixed with cyan dispersion liquid and filtered with Tefron™-made
filter of Ipnm average pore diameter to produce a cyan ink for
inkjet recording.

(Example 8)

A cyan ink for inkjet recording was produced similarly to
Example 7 using similar mill base and ink formula as Example 7,
except for VONCOAT 4001 was replaced by HYDRAN HW-940.

HYDRAN HW-940 is a polyester urethane aqueous
ionomer having the minimum film-forming temperature of 0° C,
volume average particle diameter of 20nm and solid parts of 50%
by mass by Dainippon Ink And Chemicals, Inc.

(Example 9)

A cyan ink for inkjet recording was produced similarly to
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of cyan particle was 90nm <Ink Fornul a>

above- produced cyan dispersion liquid 100 parts
WORNG@AIE01 5 parts (an acrylic aqueous emul sPOWJIP2005/017539

having the mnimumfilmform ng tenperature of 5 C

vol ume average particle diameter of |10Onmand sglid
Feamplef7 6§69 pwinkdar pyilbbasepped infkiommuts as Bxpanple 7,

Inc.) glycerin 10 parts 1, 3-butanedi ol 30

RREDE Foe VDN C OATAGUE W £ réphecdd byuWBM 821U .
expressed by following Structural Fornula 4 parts

C13H2 ?ﬁﬁ%g&*gy. - AL N0~ Voo, IRRNSH

0. 3t p% S _roxgl 1%@(%&8 sgg%ﬁ%:ﬁ}g)rﬂoir%usn%alpr agentg)qhgblzls
parts dei oni zed wat . 5. .
egnybupmnand has i aﬁﬁﬁ?wﬁ?&ﬁgﬁﬂfﬁ%éw\eﬁﬁ%rd;g%?tlmg and

surfactant expressed by above Structural Fornul a,

5 dydmigno-I2-kabyhel nd npmopanBbmoforamin e e tar useyr ef 10° C,
di ssol ved in deionized water to produce a vehicle. It
%@?mﬁ@%%e‘fh hdgré(\i'ﬁim&ﬂ@élnﬂitépeffﬂ@mmﬂ,osﬂlﬂd qrctts of 38% by

d:ahg{;; rg Progfronmrmde filter of | nv1§verage pote
mass and acryt/ Wi thah ¥R SK50250 by Taisei Finechemical
Co., Ltd.
(Example 10)
10 <Mill Base Formula>
. silica/carbon black composite pigment -+- 18 parts
(having 1/2 mass ratio of inorganic pigment particle to
carbon black and the primary particle of 18nm by Toda Kogyo
Corp.)
15 - polyoxyethylene laurylether (nonionic surfactant
expressed by following Structural Formula) -+ 8 parts
C12H25-0-(CH2CH20)43H
- deionized water -++ 74 parts
A black ink for inkjet recording was produced similarly to
20 Example 1 using similar ink formula as Example 1.
(Comparative Example 1)
A magenta ink for inkjet recording was produced similarly

to Example 1 using the similar ink formula as Example 1, except

for VONCOAT 4001 was replaced by Pesresin A-520 after making
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i nkj et recording. (Exanple 8) A cyan ink for inkjet
recordi ng was produced simlarly to Exanple 7 using
weizniclae97ei | | base and ink fornul a as Exanpl e PCTERmMePO17539
for VONCOAT4001 was repl aced by HYDRAN HW 940. HYDRAN
HW 940 is a pol yester urethane aqueqQus iqnoner having
at tillvbaserumsing shoe e mall bage farmwacts dixampde jhe
average particle dianmeter of 20nm and solid parts of
50% by oER8 i -BaI0Ni A qrollylels t &rran Gl Efie d &l gye dwe melt resin
(Exanple 9) A cyan ink for inkjet recording was

L B s R G

was .re ced 1U  VEM32dU4s an .. . 4. .
A Bedarantde SRR (0q'y bl oditetnitis diggved in
has a self-crosslinking property after printing and

5. wiagemPedneshaA i) shouwkdmadt berdomsiflaged afpareelymeeny
10 C, volune average particle dianeter of | OOnm solid

At eleObr 38akoARSs and acryl / urethane ratio of
50/ 50 by Taisei Finechemcal Co., Ltd. (Exanple 10)

| | Nl ical carbon bl ack conposite
(g\ggmngﬁggﬁ/egg%@?ﬁeag?ng 1/2 mass ratio of inorganic

i gment particle to
<pl|\/lglll Basg Foxl'mu a>

. phothalocyanine C.I. Pigment Blue 15:3 (ECB-301 by

10 Dainichiseika Color&Chemicals Mfg. Co., Ltd.) --+ 12 parts

. anionic surfactant expressed by following Structural

Formula .-+ 5 parts
@—CH=CH—©—0— (CII,CH,0);7—SO,NH,
« deionized water -+ 83 parts
15 Next, a mill base having volume average particle diameter

of 100nm was produced similarly to Example 1 using above mill
base formula and a cyan ink for inkjet recording was produced by
the ink formula and method similar to Example 1.
(Comparative Example 3)
20 <Ink Formula>
. C.I. acid Red 52 (water-soluble dye) -+- 3 parts
+ glycerin --- 5 parts

+ diethylene glycol -+ 15 parts
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carbon bl ack and the primary particle of 18nm by Toda
Kogyo Corp.) pol yoxyethyl ene | auryl ether (nonionic

weoeundestdant expressed by followi ng Structural Porapioas/o17539

8 parts G 2H25- O (CH2CH20) 43H dei oni zed water 74 parts
Abl ack ink for inkjet recording was produced simlarly
to ExanPtethylotidihezpmedapl i rik TQOPFHE]F% as Exanple 1.

(Conparative Exanple | ) A magenta ink for inkjet
recor di Age ¥le ner Odtfaedant rixparespetcbEfabomeny Jﬁ‘girngﬂa
the simlar ink fornmula as Exanple 1, except for

(W@&Q#é{\ﬁs repl aced by Pesresin A-520 after

ki nga ase using simlar mll base formula as
Exanple 1. Pesresin A-520 is a pol yester-nodified

aquepus t respn its glass transition
tenggi’at 8, Tgéh% QEI% (solid parts of 30% by
GHra et G GFRFaCHEEHCH3t d. ) Because it is dissol ved

in waterp Pesregin A-520 should not be considered as a

pol ymer ticl enmul si on. (Conparat| vegEX I )
<M Il B ?yz or éng phot hal ocyani ne C.I. ﬁ%@ﬁagﬁe
15:3 (E 01 Hpai ni chi sei ka Col or & heni cal s M g.

Co., LtdO é])rt ani oni ¢ surfactant expressed by
fol | owi ngy St ruciyural

In above Formula (7), each “p” and “q” represents an
integer of 10 to 12.

- sodium dehydroacetate -+ 0.2 parts

. deionizéd water --+ 72.8 parts

After composition of above ink formula was stirred and
dissolved, pH was adjusted to be 10 with 10% solution of lithium
hydroxide. This was filtered with Tefron™-made filter of 0.20pm
average pore diameter and a magenta ink for inkjet recording of
different color material without polymer particle was produced.
<Evaluation>

Next, various properties of each obtained recording ink of
Example 1 to 9 and Comparative Example 1 to 3 was evaluated as
following. The results are shown in Table 1.
[1] Surface Tension Measurement

Surface tension of each recording ink of Examples and

Comparative Examples were measured by CBVP-Z type by Kyowa
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Formula 5 parts -O (CI 2CH20 17 - SO3NH4 dei oni zed

water 83 parts Next, a mll base having volume average
woandsiosbege di anet er of | GOnm was produced si n | CTYP2008017539
Exanple 1 using above m |l base fornula and a cyan ink

for inkjet recording was produced by the ink formula
Lafer fastehSdiesngs Car, g«SdExarrpI e 1. (Cgrrpar ative Exanple
3) <Ink Formula> C.I. acid Red 52 (water-sol uble dye)
[8] pa tMegkygefients parts diethyl ene glycol 15
parts2-ethyl -1, 3-hexanedi ol 2 parts acetyl ene

§Uf f a%&g%@}ﬁ{ %éfﬁdi@g {0k '&\/Efagnfﬂr?e@uaﬁd(@bm%)agﬁgse

" above Fornmula (7), each "p"

q" represents an integer t 2. «50di .
Rrnpibacaens snonsuped 9 afl BV )5 s1995¥ esn Plectric
After conposition of above ink fornula was stirred and
5 MassdhebdringiGeas Lddi usted t o be 10 with. 10%
solution of |ithiumhydroxide. This was filtered with
(B¢ DR ha@deStabilety 8fvaludbion

Each recording ink of Examples and Comparative
Examples was fed into the inkjet printer, IPSIO G707 by Ricoh
Company, Ltd. The recoverability when printing was halted
10 without capping or cleaning during operation was investigated
and each reliability, in terms of how long (in seconds) it will take
for injecting direction to be misaligned or for mass of discharging
ink drops to be altered, was evaluated by following standards
<Evaluation Standards>
15 A: 600 seconds or more
B: 60 seconds or mofe and less than 600 seconds
C: less than 60 seconds
[4] Saturation Measurement
Each recording ink of Examples and Comparative
20 Examples was fed into the inkjet printer, IPSIb G707 by Ricoh
Company, Ltd 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

spectroscopic colorimetry densitometer by X-Rite. The ratio of

58



10

15

20

average pore dianeter and a magenta ink for inkjet

recording of different color material w thout polyner
weanteiosdge was produced. <Eval uati on> Next, var POUSP2005/017539

properties of each obtained recording ink of Exanple 1

to 9 and Conparative Exanple 1 to 3 was eval u%t ed faj
ehohl measyredheaturaiion walaesihhieisatragtion valup of Japan
Surface Tensi on Measurenent Surface tension of each

0269 "Vl rdgoh Nk (géllﬁkﬂiﬁﬂ.@ﬁ, andgEntpardt 55e cEanifi282) were
were nmeasured by CBVP-Z type by Kyowal nterface Science

cFFetrbd af &lo il MaaUp S AE N ufi Okt diRalragCOr di ng TNk

npl €S an npar ati ve Exanpl es were neasured by
pH BOY- P2_by Shi n&en en Electric Manufacturing Co.,
<Hapey f9r Brankng eé?%bi lity Eval uation Each recording
i nk of Exanpl es and Conparative Exanples was fed into
the i Regtlaprpaper: MyPBapec7BA by NPsoR1cohfaery ,L'L‘Qd
The recoverability when printing was halted w t hout
cappi ng or cl eani ngXEBRONg40P¢ kst Fagi \Jsr dn Odfidegatpdly
and each reliability, in terns of howlong (in

seconds) it will tagg fgpeirﬂf@a{'ﬂ&l gizection to be
di sc

m sal i gned or for nass o harging i nk drops to be
altered, was eval uated by follow ng standards

JEvaluaiipanStandasd ez >

A: 0.8 or more

B: 0.7 or more and less than 0.8

C: less than 0.7
[5] Scratch Resistance

Each printed part of the image sample produced on the
gloss paper by the method similar to saturation measurement
was rubbed back and forth for 5 times using a 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
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A 600 seconds or nore B- 60 seconds or nore and | ess
than 600 seconds C |less than 60 seconds [ 4]
we@aabwsriatd7on Measur enent Each recordi ng i nk of Bgatrpioes017539
and Conparative Exanples was fed into the inkjet
printer, IPSIO G707 by Ri coh Conpany, Ltd and each
s¢alrce | mage was printed by one pass. Regul ar paper was
used for printing test. After prints were dried, each
val ue Bif iagghd ngssutsarelfew, tad blunacaefbeseiencondnoage
spectroscopic colorinmetry densitoneter by X-Rite. The
@A nigagh neasured saturation value to the
saturatiofn val ue of Japan Color Version 2 (yellow

91. 34, ,magent.a:. 74. 55, cyan. 62, were cal cul ated ..
ande\31 BAFBR YRR SRRt AR IY SRR PufrStndings
Printing Test> Regul ar paper: My Paper SA by NBS Ri coh

5 [6d.WatexrbrofRexs4024 by Fuji Xerox Office Supply PB

Paper by Canon Inc. <Evaluation Standards> A: 0.8 or

more BVafer deopl®tewaie deippddan dach Grihtsd pararotlve
[5] Scratch Resistance Each printed part of the inmage

1?1‘?&&3 %a%ﬁf@ﬁ?gdﬁ%eﬁh@n the regular paper by the method

similar to saturation measurement. Each condition of ink
records was then observed with eyes and evaluated by following
10 standards.
<Evaluation Standards>
A: remain the same
B: mark (water mark) is seen around the printed part
received water droplets
15 C: smear on the surrounding area of the printed part
received water droplets
[7] Light Stability
Each image sample produced by the method similar to
saturation measurement was radiated with 0.35W/m2 (840nm) of
20 xenon irradiance comparable to outdoor sunlight at 70° C,
50%RH and 89° C of black panel temperature for 24 hours using
Atlas Weatherometer Ci35AW. Each reesulted color
deterioration and alteration before and after the irradiation was

evaluated by following standards shown below.
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5

10

gl oss paper by the nethod simlar to saturation
measur enent was rubbed back and forth for 5 tines

wameg3@7ehite cotton cloth with a | oad of 900gCIyP2005/017539

Crock Meter CM 1 by TOYO SEI KI Sei saku-sho, Ltd. Each
sanpl e was then _observed with eyes and eval uated by
by abwa tignsbbaadasds><paper used for Printing Test>
A oss paper: PM Photo Print Paper (gloss) by Seiko
Epson Loshavat ithe frmkessi onal Phot o paper PR-101 by
Canon I nc. <Evaluation Standards> A: inmage dropouts

and b'B‘ffa%rh?%%?iigéfzggﬁ?i&ﬂ%tﬁr&&@t“a%lg i mage

dropouts are t ur can be seén on imge

sur roypdj ngs not abl.e i.nmage .d t d, bl
e Gl P RERS PeEaT S boPRie Tt A ep
were dri pped on each printed part of the inmge sanple

'bablm&e_d on the regul ar paper by the nmethod simlar to
saturation neasurenent. Each condition of ink records

Was tnen ﬁ?g% veg withieygs gnd eval pat ed by folgow ng
standar db-nSEVAT Lagien | BiRde s A fERearrhipg. sanRes| [ e
(mN/m) | Stability s

Example 1 31.7 7.6 B A A A A
Example 2 30.1 7.9 B A A A A
Example 3 30.5 7.2 B A A A A
Example 4 © 309 8.9 A A A A A
Example 5 31.3 9.2 A A A A A
Example 6 31.0 9.0 A A A A A
Example 7 32.3 9.2 A A A A A
Example 8 31.9 9.7 A A A A A
Example 9 315 10.0 A A A A A
Example 10 30.9 8.1 B A A A A
Comparative| 4, ¢ 8.8 B A c B A
Example 1

Comparative '39.0 95 B C A A A
Example 2

Comparative 30.9 8.8 A A A C c
Example 3

From the results shown in Table 1, by using composite
pigment ink containing pplymer particle as shown in Examples 1
to 9, the recording ink and the ink record utilizing the recording
ink, which has light stability comparable to organic pigment ink,
brightness comparable to dye ink and high reliability on

colorfastness resisting wear or water, can be obtained.
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B mark (water mark) is seen around the printed part
recei ved water droplets C snear on the surrounding

wanew/ 006976 he printed part recei ved water dropl @Cs/JIP2ps5/017539

Light Stability Each i nage sanpl e produced by the
method simlar to saturation_neasurenent was radi ated
with 0.35Wn2 (340nm) of GleAdMSBrradi ance conparabl e
to outdoor sunlight at 70 C, 50%H and 89 C of bl ack
panel tenperature for 24 hours using Atlas

Weat heronet er C 35AW Each reesulted col or

det er i40r ati I ' . re and after the

[ rradilaiti%n%gagegllhggg%1$§ owi ng standards shown
bel ow. <Eval uat i on. St and rgs> A al nost the same B-
alter&f ri@arté&?jrﬁ’iﬁ CHirt acceptable C |arge degree
of color deterioration and alteration Table 1 Fromthe
resul taspshiomeripaittadlee 1, by using conposite pignent

i nk containing polyner particle as shown in Exanples 1
to 9, 4 keteewd1dblg soMentdahltle i nk record utilizing
the recording ink, which has |ight stability

conpara, erer,t o0 organic pignment ink, brightness

conparablé’to dye ink and high reliability on
col orfastness resi sting wear, or waﬁen can be . .
obt ai réhetgln color material particle i§ an' 1norganic pigment

particle coated with one of organic pigment and carbon black.

2. The recording ink according to claim 1, wherein the
inorganic pigment particle is one selected from titanium dioxide
particle, silica particle, alumina particle, iron oxide particle, iron

hydroxide particle and tin oxide particle.

3. The recording ink according to one of claims 1 to 2,
wherein the organic pigment comprises one selected from an
aniline black pigment, a phthalocyanine pigment, a quinacridone
pigment, a monoazo yellow pigment, a disazo yellow pigment and

a heterocyclic yellow pigment.

4. The recording ink according to one of claims 1 to 3,
wherein the color material particle is dispersed in water and the

water comprises at least one of anionic surfactant and nonionic

62



1. Arecording ink conprising: a color materi al

particle, a polyner particle, a water sol uble sol vent,
wanwewatws, wherein the color material particl @eCTPENS/017539

i norgani c pignment particle coated with one of organic

pi gmrent and carbon bl ack. 2. The recording ink

sarfacdbng. to claim 1, wherein the inorganic pignent

particle is one selected fromtitanium di oxi de

particle, silica particle, alumna particle, iron

oxi de particle, iron hydroxide particle and tin oxide

particke. o THEFBHY HhR% dBF AEE L0418t 2, WRedin the

clains 1 to 2, m%ereln the organi € pi gnent conprises

one selected froman aniline.black pi nt,; a .

PR COR YRR BS Fh RO RO YR ECAgRE Y Eniollaving

nonoazo yel |l ow pignent, a disazo yell ow pignent and a

EetnﬂdkwéDLc yel | ow pignent. 4. The recording ink

according to one of clainms 1 to 3, wherein the color

material particle is dispersed in water and the water

conpt- ato%eaStHgDHm) ant 8rd gMsur f act ant - and Formula

noniom\mwu actant. 5. The recording ink according to

claim4, rein the anionic surfactant is a conpound

expr eslsr?%hgyF(t)Pnglgl dlgymﬂlgrel:r%ensueln%s(él?kyl group, benzyl
group, styryl group or distyryl group. R2 represents hydrogen
atom, alkyl group, benzyl group or styryl group. “j’represents

an integer of 5 to 20. M! represents alkali metal, ammonium,

phosphonium or alkanolamine.

6. The recording ink according to one of claims 1 to 5,
wherein one of carboxyl group, carbonyl group, sulfone group and
hydroxyl group is bonded on the surface of the color material

particle and the color material particle is dispersed in the water.

7. The recording ink according to one of claims 1 to 6,
wherein the volume average particle diameter of the color

material particle is 5 nm to 100 nm.

8. The recording ink according to one of claims 1 to 7,

wherein the polymer particle comprises film-forming ability after
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weryreyoags oup or di styryl

RI 00 (CH2CH20O J- SG3ML . . . Formula In the
Formula (1), Rl represents al kyl group, benzyl group,
group. R2 represent spaydrmgso 7539
atom al kyl group, benzyl group or styryl group.
"j"represents an integer of 5 to 20. ML represent )
pripding mat al recorddnE e dhHos gachtlenBrnEn AR él]alﬂiﬂ%émmg
6. The recording ink according to one of clains 1 to
tempbesture ofiehef pehmhoexyadicepis 86 Banylesy.oup,

sul fone group and hydroxyl group is bonded on the
surface of the color material particle and the col or
material particle is dispersed in the water. 7. The

recordj ng,j,nk accoy.ding to one,of clains t0. 6,

wher eidé"rt & 5F ORAIRZ @Cﬁgfgf%$i°o‘f%‘?r8%ecllab¥lst}1&° 8,
color material particle is 5 nmt o 100 nm 8. The
wbeoeti hhei pidyaevmdintickeocomprofespalfgrosslmking
wherein the polynmer particle conprises filmformng
pRopéity afteerpfinting®wnhs rezoedithggnediunm and t he
mnimumfilmformng tenperature of the polyner
particle is 30 Cor less. 9. The recording ink
according to one of clains 1 to 8, wherein the polyner

partic c rises self:crosslinking property afte
primiL@o hEes AEGOTARE G0 oA Of BTSNy tO 9

ink according to one of clains 1 to 9, wherein the
whlereen dher ngbuparavetagel parbicde dihmeepof gherpolymer
particle is 5 nmto 200 nm

particle is 5 nm to 200 nm.

11. The recording ink according to one of claims 1 to 10,
wherein the water soluble solvent is at least one selected from
glycerin, diethylene glycol, 1,3-butanediol and

3-methyl-1,3-butanediol.

12. The recording ink according to one of claims 1 to 11,
wherein the recording ink comprises one of polyol compound

having carbon number 8 or more and glycol ether compound.

13. The recording ink according to one of claims 1 to 12,
wherein the recording ink comprises a pH controlling agent and
the pH controlling agent is at least one selected from alcohol

amines, alkali metal hydroxides, ammonium hydroxides,
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11. The recording ink according to one of clains 1 to

10, wherein the water soluble solvent is at |east one
weebwasedsf rom gl ycerin, diethyl ene glycol, PCT/JP2005/017539

1, 3- but anedi ol and 3-nethyl -1, 3-butanediol. 12. The

recording ink according to one of clains 1 to 11,

phesphontwe hxdspdides pad aldigdimelearkanptisyand the pH

compound havi ng carbon nunber 8 or nore and gl yco

B heyr swreoamd.lets.thehe 1necordi ng i nk according to one

of claimse 1t o 12, wherein the recording ink

conprises a pH controlling agent and the pH

controlling agent is at |east one selected from

al coho] , anj,pes, al kal i al hydroxides, a nium

Py ol 40 T ke forifing MohRseORIUTE 0 Shs T ClALE 1 to 13,
carbonates, and the pHis 7 or nore and | ess than 11.
Wwherghe theconrfang tensianciy AbmN{® endeds. claims 1 to

13, wherein the surface tension is 35mMVY mor |ess. 15.

The recording ink according to one of clains 1 to 14,
wherein the recording ink is one selected fromcyan

i nk, "%@.e”‘l%é %co%’(ﬁ'dgg%k %cg!@diﬁ’# ﬁc&koﬁé"&f AfinAN ithm,

cartridge conmprrsing: recor di ng according to on

of clai 1to 17, wherein the recording ink is
PR aTh e TP GPTERRERS OB SolCtofk L0 EEBRATy magenta
apparatus conprising: an ink drop discharging unit

odnf yelloedink atid dlackeink.

16. An ink cartridge comprising:
a recording ink according to one of claims 1 to 15,

wherein the recording ink is contained in a container.

17. An inkjet recording apparatus comprising:
an ink drop discharging unit configured to discharge a
recording ink drops to form an image by stimulating the

recording ink according to one of claims 1 to 15.

18. The inkjet recording apparatus according to claim 17,
wherein the stimulation is at least one selected from heat,

pressure, vibration and light.

19. An inkjet recording method comprising:
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recording ink drops to forman image by stinulating
the recording ink according to one of clains 1 to 15.

wa&006Ma@®76 nkj et recordi ng apparatus accordi ng POTAPE0FV17539

17, wherein the stimulation is at |east one sel ected
fromheat, pressure, vibration and_ light, 19. An .

i nkj et 1tedog AtschatedasdoninmgiHy imaAge bypstimulating the
di scharging to forman i mage by stinulating the
recexdingginklaceoeding rig dme ofielaimel hitosl 4. to 15. 20.

The inkjet recording nethod according t o claim 19,
wherein the stinulation is at | east one selected from
heat, pressure, vibration and light. 21. An ink record

conpri shng i mage forned,.on a recoydin di um wsin
Che’r o2Br Sthe TRkt FEPRHgE B Y Rerfndine 19 aug o,
wherein the stimulation is at least one selected from heat,

pressure, vibration and light.
21. An ink record comprising:

an image formed on a recording medium using the

recording ink according to one of claims 1 to 15.
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