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WD 2006/ 030976 PCT/ JP2005/017i 39 DESCRI PTI ON
RECORDI NG | NK, | NK CARTRI DGE, | NKJET RECORDI NG

WOARIBABIITLS, | NKIET RECORDI NG METHOD AND | NK 5 PREQCIN5/017539

Technical Field The present invention relates to
recording ink which excels in discharge stability
with no head cloggi ngDa&SCRIATI@Nof 10 printing
resulting in an image production of good i nage
retention capabilities such as waterproof ness and
light stability, etc. and is able to obtain a high

81§§¢5§9¥$?ﬁeﬂ$§o%ﬁ§§ ARIHIDEE KT KETORDING
- ceop BATARLI B R Bt W Mg S aymarve

Recently, inkjet printers has been rapidly diffused
for its advantageous prBB&I@®Rd: such as | ow noi se and
| ow running cost 20 and color printers which is
printable on the regul ar paper has been actively put
intothe mar ket . However, satisfying all the

s (equired such as color reproducibility,
Tgﬁ}gﬁ CE ]1d1 ght stability, drying pr operty,
feathering and col or bl eed of inmages, duplege

pri nt ThE, DY seaHaiyee B tigm }:qaltagtesgwdrqqggdppgel >j§ Which

di fficult WO 2006/ 030976 PCr/JP2005/017539 for those
exedjsein disclierge stabilétpmethnks hdud bloggives porthet tme of

each preferred property are being selectively used

pi‘ﬁ&ﬁﬁgdresm%ﬂé”iﬁ d®im ¥ BroRuttio® 8f bBod9Res @b retention
consi mai nl'y~ of

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
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wat er and contain col orant and noi steni ng agent such

W@@&%ﬁ@g in, 5 and the like for anticl oggi ngPdC’l%ﬁOS/OUS”

excel | ent col or-produci ng property an
stability, are used as colorant. However, |ight

tﬁf; gglﬁ)lglgt&)ﬁbkggg yﬂ%ﬁ%ﬂe@%f&re %Es.vﬁiéﬁ‘%oimd to each

s are not satisfactory.
Wat er pr pof ness ma be i nproved sonehow.by, upgradi ng
nnederrad eroperly arad edaﬁggelleé’%bv&jﬂ' E\ o ‘rdnﬁ?(&gbs or ber
| ayer, however, it is unsatisfactory for the regular
paper Threeteks fgr inkpéigpemtanskin gengrad goaspsigmainly of
such as organic pignment, carbon black, and the like

wasdeaf ddort¥es dodordLfluerRlinidispenin € agentsunh as glycerin,
surfactants or dispersants and 15 dispersed in a

medi ym-s S r,.:1.S. bej [ ' r use
AREE SHIJTRE daf b eibd (DYRe METS SRpEHlehll T
di scharge stability in i ch organi c pgignent is
qoé%@é"a%w@mwmparég %Ifmga%ﬁhfaﬁm %’%"s s d‘?%ﬁBi%frant-
usi ng specific dispersant, is disclosed in Patent
Howevetrytizhtilstatdlizy and watérpedafnesakpte. ohthe imagrp
usi ng specific organic pignent and ani onic di spersant

Prod e hPsBrb’s InR8lAY nbt katiifdceody. HAlEeehroufndgs may
any di spersant does not help atomzing snmaller than

rimary particle of ' [ '
L
pi gmrent 50nm or 2 WO 2006/,030976 PCTI JP2005/ Q17539 £
qoadainingank aksprhamipyed JOVeRer & 1§ fpsgtisiactory for
i npossi bl e. When a | ow nol ecul ar di spersant i s used,
3oy aéghlaepapeance and wat er proof ness are | ow, and
when a hi gh-nol ecul ar di spersant is

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
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
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
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used, scratch resistance and wat er proof ness are

insufficient. s Because inkjet recording requires a
wWOo20E13e97di scharge of ink droplets froma m cPCIUBRINS/O17539

nozzl e of the inkjet recording head, ink

solidification caused by drying of orifice of the
lesakythoutedogiadinghealbrshowe dsbelnaesh tdwaosedkeyer When a

when an ink in which an organic pignment is dispersed

loks misRE {19k di'@ﬁei‘@:khﬂis ik e Co1dital, redisfph @ ard no
di scharge of the ink may occur. Especially when

ok i o _ . ) —

wER it SR RN R R RO Bl AE BB YRR ic
in may be deposited ipn the nmai ntenance nechani sm

usd s Gtbehor GRS RES 2 LeIPL 0gfneeR AT SR LS ent.
hi ndering functions of the 15 nmi ntenance nechanism
Fur t H3ecamss inkpat prdarding wespuiresrpetabld dischaegaiefiink
or the nozzle corresponding to the space of printing

dreRE TES Ol MTBERT 0PIV inthz3 0 Fesh dVas kfts PedielinizOhead,
whil e, there have been a | ot of problens such as

. Rring.ing failures (i I tten ' ar Lures)
infl BT ARl b B Ry A RSP Bk Aib
droplets. The_other, di spersion nethod of organi¢ _ .
resiogAanghead shealdhe pyeideds orHpmg vsitg Fehe D jadk 1pk in
whi ch the surface of the pignment particles may be
whiclblan dirgpeisedgmidrtoig disseeseahing used foodtigingjet
wi th carboxyl group, carbonyl group, sulfone group a

/ ; J :
i A i S e e s e

e
SR N RN L I S
cl\:)wgtgri]ggtofdrilggzelre?ae%. 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
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
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



by i ntroduci ng hydrophilic groups on the surface of

w(&zqrogﬁgh?#ms 5 been devel oped. A col or pi gnentpéﬁﬁz&)é/017539

f e pignent particles can be stably disperse
wi t hout di spersant has al so been devel oped. However,

ai:ﬁ ﬁgﬁl}o&g? I(ﬁ}rbnﬁ%g St the Rk E LRI P %ﬁfﬁ? h9fdrbp@sEc property.

cer pi gment 1 nks o fegular paper

Qr exclusive, gl oss paper re,.not, sutficient. . .
The SurE3a B aREsEAL B BIRFEL & etk PASERG ifkIY which
di spersing el ement of mcro-capsul e or enulsion type

thy migohntertpelgsesan par siahilysdinnersed: wathpuh digreysant
is proposed. In this proposal, since the pignment

bRA{ 1 freldefciagch g@pd gHilsokirduy shyn thsi sy rfagiespecestlom nhys
be stable for a long period and the discharge 15

5 b%}e?a?hlal/ﬁ/oé%y. ba LoR fgi%émmﬁ WRYEY $he pigrhsnt

ICcu reduce 't I spersion particle diranet er

to 1Q0um or | ess .even. coati,ng.w th g.pigment pf t
PEHRIY QR f1ec ALY sper So Wit i SR o Se.
ink is proposed in Patent Literatures 4 and 5 20
bwieer demeldwe par Hawevei,asmmwéechofesdstanenemdol or
materials is made into a uniform nanoneter size by

Wt AGoRdnd¥ 6 B fith ddaes usfachaefooin it gpigi eati idek snod the
coating the surface with an ionic group-containing

G el e G L

o RS BETRTRE AL e
therefore not appropriate for actual use. If a
disppesuaneléemendeaf microicapsnde mr emulsior typgnkywhish
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

15 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

20 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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if the surface of the pignent is nmade hydrophilic, a
method in which a polynmer is added to the ink for

wores/g37gp 1 nsufficient waterproofness and setaiypives/n17539

resi stance nmay be used, however, it is inpossible to

obtain sufficient waterproofness with sol uble
utidi A aer dy &€ hoWies elrp bigdit, stabibithoid difersongoadheatge ink

di spersible polymer particle is proposed. However, if
tHdIB UBL HotUhSPPOSHANE f08 R particle remins in a

ormof a p Icle on the ink record after printing,

t he rticle may easily .be re-di spersed i1 water and

tner ot dTsBRERIR G0 nebd oo’ TP TR chboY ReTEmIE or
_a conposite ignent by which an organic. __pignment is .
ifddeet eurfacsuntl theepigroenbias cnpgnendrembilie) @ methed in

proposed. If the inorganic pigment particle of around
wﬁ'ﬂ@h?é’PoWﬁ@rl % dbbdzindtles iakcfyrenmtierg ap, indufficient

possible to obtain a coloring pignent of |ess than

. : h . . te -

R e A i v G
. has bgen proposed a ractically applied. 2
impeEriIada SDPATLAR F I L pALeEPBoaRIP oA Wik S&@BP% ng

these conposite pignment particles to dyes or inkjet
pohkmear e Bdrsthiprepsseda anethed| afseding apaadar dispersible

Literatures 8 and 9. However, these inks do not

p&%@kfba{ﬁiél@sié 9&056%&@9 Mot el of Doé vestemdispersible
scratch resistance of ink records are insufficient. $

6 76.. PC:. T| JR20 7 i

oGRS RRIESFETHTOETION 53, pFEBIRL TR Bfe ik rocors
whi ch pignment_and pol ynmer enul sion are  di spersed in

aligrep T BE: FRAGAR eI CRPLET ?Lﬁeédi%féprasﬁsqem"’?%ter
which a

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 ino'rganic 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.

5
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pi gment is dispersed in water-insol uble polyner

emul sj / 5 dispersion as outlined in Patent
qug{?}é@%e 11 and an ink using an enulsion Ha T/JP600°/017°39

specified filmformng tenperature as outlined in

Pat en?}{_ai } gi@é BTQnizzc?&%los'ﬁ%ﬁ"@oﬁﬂdih’ﬂﬁg%l'y’xﬁ&@ﬁnclude

conmpo i gnent roposal s are“outl 1 ned
i n. Pat ent therature

angink insghic rlﬁﬁé%%ﬂlg anéipapbé@ﬁé %Pisfc?&]af?o ISP\%S%& 1n

di spersant a fixing function by using high-nolecul ar
whi teea s anttlindtbwe \Ba te ifebakera thirg il Gror 8 diplain which a
di spersant is highly water-soluble, sufficient

ISR ROHNGSS: AR tw e 1obi b 1udde pllyhoeigbnselsibah/
resi stance nay be in sufficient Ievel 15 Furt her nore,

ﬁgqé?sﬁpggatﬁ%%&g?e |BAOIL{ £51d ke {TBARYWA0ink using

ess records u |Z|ng ese

conposjte _pi gment par oposed i n Patent
oy sEvdsive haying mbgitiod é@&@gﬁmgs IABEERERTE &5
is water dispersible, it beconmes re-dispersed when
ourtkirreat on d3a tpatt Mtqratime‘ee't%re cannot prevent 20 the
outflow of color material pignent particles. Patent

Li t er gloUfsf ptova FRRREL aBali€tof Aftith h 68itleOpighend-gdeticles,
(JP-A) No. p09 263720 Pat eﬁ? thergture JP- A No.

eradly so P itbad dBRLIE Fig g B D A TG

JP-A No. 11-166127 Patent, Literatu
1509@1!9%582111 TUPENPT P 515 @p@r@agﬁeg NS d?ﬁ‘@zfol%‘é%f

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
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Patent Literature 7 JP-A No. 2002-161221 h Patent
Literature 8 JP A No. 2003 049096 Patent Literature 9
woligoaodere 2003- 055591 Patent Literature 10 JR&/I¥0005/017539
62-001426 Patent Literature 11 JP-A No. 55-157668

Patent Literature 12 JP -A No. 01-217088 10 Patent
Phiteatdiiteeat@rd @ A No.. PPDOSNEOSPPAGGFELEnt Literature
14 JP-A No. 2003-171594 Patent Literature 15 JP-A No.

PA2Q3+t 19438 tuF@bent Litppad e 3603PtgRde2 2003- 327866
Patent Literature 17 JP-A No. 2003-268278 is Patent

PRGBS 005, PP T b2

obJect of the present invention is to OVIde
Pageptdiitgratore dk whi cW s e 20081 k8hafde stability
with no head clogging at the tinme of printing
PagenittLitgratued 8i mage pFRAIN6.02008-@bDA96i nage
retention capabilities such as waterproof ness and

P'at%'ﬁtb Lite?lbhid Yy ©€tC. podyi 'l\?o 2hbest@s9HHei n a high

qgual |ty image wth good color tone on the regqgul ar
wel | on X Si 006/ 030976

Ig%g é%@%ﬁé&%?& recgug ‘(ﬁ&\&l %g Jomgcart ri dge,

i.nkj et recordi ng nmethod, inkj recordi ng appar at us

Patentrldtesadnre tidat ut idPzb m55ela@7@saag i nk

respectively. The recording ink of the present
PateantLiveraoaps i19es a 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
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coI or material particle, a polyner particle, a water

ol ubl e solvent and water, wherein the col or
W%%[’P?/P%Q% is an inorganic pignent particle coaé}lz}d)%da Eb”

one of organic pignent and carbon black. Because the

r?r%gr? ) n Iggga Ict Cgﬁ‘glocgqseqtn]i]@\{%EbP&l %ﬁ@ﬁ%dsﬁkjet

ment an

partlcles the inkje k rec e
mmgppwaﬁesw ungme@ﬁﬁtﬁr% 9,%%% ?ers‘%cg’ﬁg g ink

and wat er proof ness can be provided. The aspects of

réepecidivedy.i nk of the present invention, 15 wherein

the inorganic pignent particle is at |east one

sel ectrgfh rfESHRikigt A1 BN tWeOysiee PRIk VEhBionscdmgarises a
partl cle, alumna particle, iron oxide particle, iron

dr oxi de . and_ tii ti,c
°E| Gl Figfenct CEe’af‘ hdiyde 85 pE5eRA %u eﬁ%ﬁaﬁ“’%‘n‘}’l‘? ne
ac ment, phthal ocyani d
splmhangwamﬁoa@@ryém %ga &g f}&?ﬁg B%%r}le
pi gnent and heterocyclic yeI | ow pi gment the col or

iABigahid phgmamt particti spetedavith eme af orgaichRi grae Rt
contains at | east one of anionic surfactant and

a%@bggbgn%rfc@t ant; and the anionic surfactant is one
expressed by the foI low ng Formula (1), are

r ef er
o el P SR R b,
cgp@mgjse@, mp(&rlgwmglrogganzggorngﬁg%@ en)?/m@a? Y pbo it%{{e%l
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,
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,
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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atom al kyl group or styryl group. "j" represents an
integer of 55 to 20. Mrepresents al kali netal,

woaovasvemsy phosphoni um or  al kanol am ne. The peaRPoliond17539

ink of the present invention, by utilizing inorganic
pi gment, can provide inorganic/organic conposite

pi gne of small dianmeter particles with excell ent

| Rght : hi® -t §C HLoC @ X i;on3IQyM by utifizi pomydaid)
pi gnment;\the i norgani c/organic conposite pignment of
excel l ent Tight -stability can be provided. And by

utiligzi i oni factant. qr_nonjnic

an i e Bp EhBianD) uRE R sSent ot AL B pEb A5

provided. By utilizing _sulfonic_acid conpound jn the
grogtmus B yl) gratie. disdyerkigsaups pRf reeraserhn hydrogen

atom zed and an ink of excellent discharge stability
atwan, békpi @rodpdor Btytylegroup, Uy’ rapresemtsgnainteger of 5

hydrophilic group on the surface of the particles, the

todﬁﬁperﬁltofb&)ﬁi’e%%hitﬁlﬁ%a@?%%l@%‘iﬁi&ﬁﬁxﬁﬁ?p@ﬁ)si Wham or

excel I en I scharge stability can be provided. 20 The

S e(&ts of recording ink of the present invention,
aﬁﬁ&} iZPH5R® of carboxyl group, carbonyl group, sulfone

group and hydroxyl group is bonded on the surface of
t he cBherrenprdinglinkpef tﬁ@u@se% e nidpes hyaréHizing
particles are dispersed in water; 9 WO 2006/ 030976
iRrbalie0pf A é %D 30ant fo wide vk repaariafer geatici @dmposite
di anmeter of the color material particles is 5nmto
o 000 4/ ol MR BE ) £l BLIB ERcolI T fRRE ie

Aglggh%rgéfl}lr,gg}ffta 1z?ggto%ré}%‘%rigtp%%%1g£t,t fe r%91'(%gmsj{{lic/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 provided. 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;

9



5 30C or less; the polyner particle conprises self-

cro sslinking property after printing on the e
WG 206PH9% medi um the vol ume  average particl BCT/IP2005/017539

di aneter of the polynmer particle is 5nmto 200nm the
ter;-saluble solv ] t '

iR TRy baTbislf Ram ] oL PR Y010 ¥ESial
3-nethyl -1, 3-butane diol; 10 one of l yol conpound
prabielgsdar bam fantiinm: dhenpolymay Pﬂ&%}ﬁ;‘& cqIREfses
conpound is conprised ; the pHcontrolling agent_is
fﬂm’pfoiraﬁd1gapdophet5pHft@nprinﬂihggomglemcqlslglalg ey fend
of al cohol amnes, alkali netal hydroxi des, ammobni um

tR¥OReNiAeSN MB1ASRRGRT MBI %itdes cthabledymetepatticle is

carbonates and the pH 15 is 7 or nore and | ess than
'~ the surface tiension is. S » ‘

s pE1gpd] LASPURIRLE Pasbicle Hosb Epes Y orBiglikMine
i nk, yellow ink and black ink, are preferable. The
prr@@@rféy A tERIPTAR NS Ofy @é‘éﬁ?c‘i’ﬁ&é’r& F%ﬁfillw’ aﬁﬁu‘éqqi“ﬁﬁe
the vol une average particle dianmeter of color materi al
Parbigel patticl@@ibe &em ¢ bt ohy meamp angicbe és dalorto
devel oping ability. And adjusting the volunme average

RATE i 8 PR L 801018 VoY Bt i@t lieGls®orie 0P E1HBEYINg
200nmw Il provide an ink of excellent discharge

I
tapility. B ign he Roly al fiele1w & - 1-

G Rl el urenplRnaRl SR Hhiifaiol
possi ble 10 WD 20061030976 PCT/JP2005/017539 to

10 queoof polunl campernd hayvingcarhunmymher § orsngre 2nd
wat er proof ness at a roomtenperature. Furthernore, it
dlgcobeshibledmponndvisdeomprisdd ¢ éber pHoéorlasdlinghagent is
wear resistance and waterproofness by the pol ynmer

Rt RAY e H lcontrBl188E 4P tdis at least one of alcohol
amines, alkali metal hydroxides, ammonium hydroxides,
phosphonium hydroxides and alkali metal carbonates and fhe pH
15 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
20 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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5 property. It is also possible to provide an ink of
excel l ent discharge stability by having glycerin,
wodomtodyl7ene gl ycol, 1, 3-butanediol or PCT/JP2005/017539
3-nmet hyl - 1, 3- but anedi ol as wat er-sol uble solvent.
Mor eover, col or developing ability can be inproved by
tocpndaide ag pdt yekohd\oifrex adtdmt wearbeesistancemmmal or
gl ycol ether. 10 In addition, containing anionic or

wiest PR drneukf AChao Haeepeestusdll f Begthenrsiore, abds
I nproves col or developing ability and discharge

stability. and havi.n H of; 7.Qt . 1
pORRBLe shan e Y SRR Pt T 06 BrelHp EsIPErt FR Tt A b ecAne

and discharge stabiljty. Likew se, adjusti the, .
wedipoeasfreRsiln the RELHBEBRAVLIG have sall erestlinking

advantages in inproving color developing ability and

pthsettyr gd tsisabido pyssible tionkietideaanrindgef exceblent
present invention conprises the recording ink of the

dﬁc%%%gt% éﬂé\b%ﬁtkonyil{hﬁn%ogiﬂmh; dIbehy R eEly@Aor di ng

appar atus of the present” Frivention 20 conpri'ses an

i rop .dischaygi ng unit,confiqur.ed to discha t he
1 starRgir b o dreche ot Bk eggE by B bl

the recording ink of the present jnvention. In the
selypadt d¥lormevenk¢ahor develomysaphiditat gandte imgproved by

present invention, the stimulation is preferably at

cd)ﬁﬁﬁhiﬁgepol&bl%@ﬁ@bﬂﬁﬂ&ﬁ&@ﬁﬂd%@ﬁ%@i@&%glycolether.
sel ected from heat, pressure, vibration and light. The

I%{Hgiccﬁtn L?,ngl?éoﬂ?%rﬂ%t LRGP hBfortt SAFFARt decreases

argi’ng an | mage by stinulating the

regordj ng .ink of ., the present i.nv iON. 4 .1
surtace ter(t:’smn and 1mpro€es tolor d8ve gfu%g 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
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In the aspect of the inkjet recording method of the
resent invention, the stinulation is prefera

bl y at
W0 W4Y3%8He sel ected from heat, pressure, vi brpgtT(%ﬁooa/%B”
light. An ink record of excellent color devel oping

api Lity, light , stability, . . resj st and
saﬁ%c&f»‘gr%m Eate By esauppoViBEa 1gh TR IIRER, i et

recordi ng. met hod of the present invention. .l he

| nventheninppiagsoyRRgE uREFRaN caRpp et ek fESR o
stinmulate the ink drop discharge, the recording ink
doé clidwgzipreese fior mnaanio age dgn stimeuatibigytle seper ink of
And by conducting an ink drop discharge by applying

thbes iAo BR6RIY tO the ink, a stable discharge
I's of the recording ink of the present invention is

Compr P dheznSot agh ThE, s roRoPLRRE Mol IUERF LS procont

the recording ink of the prese invention. The in
insenti®mofthendtippukation Wvlél'fﬁﬁeéﬂmib?ftéreés &%‘nﬁaﬁ&ﬁe‘i from

excel l ent col or developing ability, Iight 20
hetaabiplresyureeaibrsidoatanddightl wat er proof ness.  Bri ef
Description of Drawings FIG 1 is an outlined front

view afy, pRLEERBREA Y exSSllbAt coYde deRklepineabildtydight
apparatus equi pped wwth the ink 12 WO 2006/ 030976

PCI[JP2005/ 017539 cartridge ' ' X
skabdy R CoRis oot Bl R EC RGN AN He"Brovided by
external perspective view of an exenplary ink
tharinkjegceserding sapiod ndtthe paeson ﬁ’é"gm(]joé’t' In the
recordi ng 5 appar at us.
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
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
thel present invention. The ink record of the present invention
offers advantages in excellent color developing ability, light

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

12



FIG 3 is a front sectional view of an exenplary ink
cartridge of the present invention. FIG 4 is an

woesbas0ak perspective view of an exenplary ree@isi08017539
unit unified with a recordi ng head. 10 Best Mdde for
Carrying Qut the Invention (Recording Ink) The

cawroddge nghictk cohtahes phesweprdmegrinkoaf thamiesesnta
color material particle which is an inorganic pignent

imaddiehe 15 coated with one of organic pignment and
carbon bl ack, a polyner particle, a water sol uble

sol v ; ter_a Qt hgr n S

ol ot Fie ST Srmrar et T e 3wt AR dnplaty fnk

Particle coated with one, of .Organjic Pignent .and Car bon
cartgadse Jefoke ILQ}P(grlQﬁﬁttai]f‘?‘%Fnﬁgﬁ irkietyracordingan

i norgani c pignent particle coated with one of organic

5 appgretasand carbon bl ack may be produced by the
processes such as deposition of organic pignent in

the pregences affrone’ GAtien Al gi@ﬁtopéﬁ_té:&irﬁ?lary ink
mechani cal m xi ng, abrasion and cracking of the 13 WO

20%?{%930%7@}1PCT/ JPZ%)OS/ 01 5039 i norgani cl organi c
CHGAERE O UHuPERECTF RBVCPS_vanpl e, a chenical vapor

deposition techni que may be applied when_ coating wth
a t heVhosthaby enoeskaimalopepanrctive Haw: pbaa epgmplary
pl aci ng the organosilane conpound | ayer generated
rédoxiipg ynst uevified withd aé&ytdinghealdet ween i norganic
pi gment particles and organic
10
Best Mode for Carrying Out the Invention
(Recording Ink) ,
The recording ink of the present invention comprises a
color material particle which is an inorganic pigment particle
15 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-
20 The color material particle which is an inorganic 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
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pi gmrent wi Il enhance the adhesi veness of both.

Exanpl es of inorganic pignment particles include o
wQ ?Otﬂg(ﬁ?oﬁm di oxi de particle, silica particle, HHRH3017539
particle, iron oxide particle, iron hydroxide

. particl tin. oxi ticl heql | h

R Jor B GE I D R R R P Mg o R g HPIETE

small in aspect ratio.,a pore preferably. i.n .
chpmicat yamog: fePasidiep teshnyyue may e %Psflaﬂewien coating
particle is preferably transparent or white when )
wathax thegue stabde ed gamiopigateni.al Farthaemnret dyeplacing
however, when bl ack color material is attached on the

t B30 £6 cbBnp SH@hEAAYe rPE ONEFE tediBfrdie pislgdsildkene

primary volume particle dianmeter of inorganic pignment

rticle.; Wi I ed: " L LY .
S e
nore preferably 5nm to 50nm 20 Ex L es of organic
PpEBHt WilHce nhangajhenad eaEYenRS SO0 BOLRK pi grent
ant hr aqui none, phthal ocyani ne bl ue, phthal ocyani ne
gr eenExdimpbes nbrinarganpy pagineartoparielsd emgdude titanium
heterocyclic yellow, quinacridone, (thio)indigoid as

dsQk e 8&&9{&9} §iliéA$ driteclli Keumlich A\Pa 201064 0B 6 FIST/
P2005/ 0 7539 " O thése, phthal ocyani ne pignents,

PARIE O SRR B 58 SR MRN8 e ke
PR IR CEUETRT A T

pi gnents i nclude copper

aspect ratio and more preferably in a spherical form. The color
of inorganic pigment particle is prefer'ably transparent or white
when attaching a colored color material on the surface, however,
when black color material is attached on the surface, black
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.

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



pht hal ocyani ne bl ue and derivatives thereof (C.I.

pi gnent blue 15:3, 15:4), al um num pht hal ocyani ne,
woaneb/istes| | ke. Exanpl es of qui nacri done pi gnept$/5p2005/017539

include C. 1. pignent orange 48, C 1. pignment orange

49, CI. pignment red 122, C. 1. 10 pigment red 192,

C. | . Of greydt, pletch X102y aGihe miggments,r gui0s;idGne. pigments,

pi gnent red 207, C. 1. pignent red 209, C.|. pignent

niﬁr%ef%o oW blgnﬁﬂfﬁerﬂlsﬁbm}f‘élw& piiHehbe arke.
Exanpl es of nobnoazo yell ow pi grrents include C. 1.

B T e LTS R s o

the |ike. Exanples of di sazo yel l ow pi gnents incl ude
cdor. devejeming gkiin 14, C 1. pignent yellow 16, C. 1.
pi gnent yellow 17, and the i ke. Exanpl es of
5 het er Beyod plesyef pbwhpilgepahiné pipnomtE. include eompent
yellow 117, C. 1. pignment yellow 138, and the Iike.

QEI tg?:oﬁpiﬁfﬂen%]@é YRR riRYtive sTHHIR o . beFlQﬁfe‘i‘lt blue

0 e Col our I ndex" by The Soci ety of ers

urlsts 198 nd the |i ss ratio
1375, b8 Pnandumintd Bhbhefiirdrie 151 A8 1B N0
2006/ 030976 PCT/ JP2005/,017539 organi c pi rrent or
car boBxpimplesaef guinperidane pigmentsoindnide Cpl.gpagment
particle : color material, is preferably 3:1 to 1:3
o2aflghoLs Cpl.gfigmbhy o’ia&gtww; Z.1) pigine nvassd 123, C dt
the color material is small, color developing ability

o SfEHIELA . U S0 ot et i 308, 0.1
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.

15 pigment yellow 151, and the like.

Examples of disazo yellow pigments include C.I. pigment
yellow 1I4, C.I. pigment yellow 16, C.I. pigment yellow 17, and the
like.

Examples of heterocyclic yellow pigments include C.I.

20 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
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transparency or color tones may be deteriorated.

Exanpl es of color nmaterial particle which is an o
qugfé%% pi gnent particle coated with orgarcl/IF2005/017539

pi gflr_ent or carbon black include conposite materials
-K r i i 44 ;
0?%3@39%5%%% gP FAFbBh P A EPoldh At MR8 anic
pi gment ue. 15: 3 conpqgsite materi.al i Lical di
st peehebsf colormraeatal dBiniatpbab Rac fbded &t more
pigment red 122 conposite material, and the Iike. The
preferalylypar? iclle2di dfidther mags ratioeofkbenspber mataranl 1s

therefore suitable for use. 15 If an inorganic pignent

sBeA 1l ebBorMibPeldpiny ABHI Yy P! tinekeriadi ot emay KRONmM
IS coated with an equival ent anpbunt of organic

pi.gnent . the priopry. tid. Gl i i ' :
dsg%m:tgeow%ﬁ%e FpRp gt o L SorOnahl bRk,
into the primary particle using an.appropriate
tERBERASAREY CFnCARE HOMaS XA ez‘ge‘iﬁréﬂgfﬁie- i spersed ink
W th a dispersing particle dianeter of 25nm can be .
pr odu@chmpies bé cobomosataripl gramticlet whiok garfix inorganic
pi gment on the surface is not the only one

fi8H én PPhrPiE1é @obled A slebekaRic %Lignidtﬂ: 0Pkcapbohi el of
i norganic pignent in the center becone also 16 WO

.20064 030976 RCT/ JP LOX7 a n t

iBRRAT EORRR 5T gRRLC g Eh doukes ROEYB oL B APnl foch as
2.5nm and selecting the di spersant.tha n.di spetse
sagaliamion bia g A QHHER B ALEHiALt AHEDHDIY HALOC RRIRE C.T.
difficult. However, wusing the conpound expressed by
gigenémt bbwe g :Barampasith) nfateaial silicaddisazoeyedow
stably di sperse the inorganic/organic

composite material, silica/quinacridone C.I. pigment red 122
composite material, and the like. The primary particle diameter
of these examples is small, therefore suitable for use.

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
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

16
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conposite pignent to as close as the primary particle
dianmeter. 12'mQ -0- (CH2CH20O) y-SBML ... Fornul a

wol2bde/030sl N the Fornula (1), Itl represents alpsp2005/017539
group, benzyl group, styryl group or distyryl group.
Exanpl es of al kyl group 10 include straight-chai ned
appabeatchedughkiie ghomw filma\ifhgr eadieopigmenberith thickhess
B2 represents hydrogen atom al kyl group, benzyl group

opaboaw ¥h éﬂé?%éﬂf@é@ﬁﬁ@ 8k &ié?@rsﬁh@uﬂhdtngéii%sperse

trai ght- or branched y group havi ng

oS Satdpelnnnts %51%#95%5 T8 Rifllrull " RowEver,

phosphoni um or al kanol am ne. I es of _anionic
using &bemmpn@nddexamw@bwyh@rfe lamidpigeFremwleet b e,

dodecyl benzen sul fonate, sodium | auryl ate,

R O XY gbbyilﬁﬁotoabt%lyt &iyp exnglef tli@tigor ghnid/erganic
pol ycar boxylic acid 20 or polycarboxyl ate,

| | ei fpni
Rl B g
Exarrpl es of t he corrpound expressed by above Formnul a

PgT/J@S;}Sl?glgld_?m%gfﬂ?} o Sk /0?383(7)? 17 shgpmata (U

CLOH21- 0™OR 2( CH2cH20) 8S03ML 0- CH=CH- 0- 0- ( CH2CH20)
1x-SCBM 0- CHECH (G })-O (CH2CH2O) 3-SCBM  In the

aboverkeheufarmMlar €)1 eSepé sréddhiy alleyl group, benzyl
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.

17
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A. di spersing el enent maybe produced by the process
using 5 appar atuses such as honogeni zer for

WO MU Hed stirring, dispersion kneader usifg BarHES/017539
such as bead m |l and ball mll, dispersion kneader
usi ng shear force such as roll mll, ultrasonic

di sperser, and the |ike after a dispersant is
di ssol ved -~ an aqueous nedium and a color material,

i i ch 'nogan' i O t ife is
cdgﬁ?g hedhebor ggﬁi%zgﬁjé%eq,lﬁ a‘bllgﬂed to becone
noi stened sufficiently. However, bulky particles are
often included after these kneadi ng and di spersing
processes, usi ng cl oggi ng of inkjet nozzle or
f@‘?giﬁ‘&ﬁ@"dd{- (S HgsSHNRtO Bl , S© g Bifove the
particles limor nore dianeter by is filters or
centrifugal machines. The anount of the di spersant
used relative to the anount of pignment color materi al
[ eferably 1% ss to 100%Db 18 WO 20061930976
@PZ@OHFGE?HB@@S Qmd (HHe ﬁéﬁi Mabky I6%6M/

to 50% by mass—If the anount of dispersant is

small, the pignent is not atom zed sufficiently, and
i f e anount of dispersant is excessively large, the

(Co DL BB (SOMLIACNRE B G BE, B Irers ST

deterioration of waterproofness and wear resistance.

The vol une avera particle di anete col

mat er L& tlrﬁla{biomegﬁg}'mtqlrg, Mggﬁprsﬁepﬁs ﬁ#éfoé'?g&'y 5nm

to 100nm and nore preferably 5nmto 50nm The content |
of di gpdisparsipardlecient mashberpushe¢etybyrihe procegs using
terns of the solid content conbining pignent and

A PRI shéh 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

18



preferably 2% by mass to 20% by mass and nore
preferably 4% by nass to 15% by mass. The content of

woldoes/6309@r material particle inthe ink is p@@frg@mgmb”
1% by mass to 20% by mass and nore preferably 2% by

mass to 15% by mass. 15 In the invention, it is
npaef endbi rieop tsfe rabéy ck) % rbymal £ 8b 5Q%gm¢nnapsa.rt I€lthe
of which the surface is hydrophilized by treating

am@n%@bﬁéybr%ﬁyﬁs stiaanogme S AHBnt Y ﬁ&ﬁ‘ﬁt@ﬁﬂ%@d

hyd roxy group, etc. and’ dispersed in water.

na r.eat ed r.ocesses. s as
LT, Sadot UEE ptrenh ot e s eaeP dR ane s SAY et
| i ke. Although the ink record_using the recordln I nk
the qwssnm/@?a memtcent attacked yodiwupigmentoefient ink
color material such as organic pignent or carbon

5 phbpektiearidadiagl iktmaige Ekhirbhpsomlebsiiora®lon @f90% of
tinctorial power conpared to the ink containing 19 WO

car Sg%gﬁ]%;g?her e%qq%léﬁgce Onlph, O gRiinG g{,g{@gé or

ore It I's possi Ie to tain”an
rd of e. densi t | ent to, that
g ticlh e tesn B al Ty SEHey o BRRPCTR R LYo Btiodors
bl ack by increasing the pignment den5| Y in the ink by
pabfanabilgodnm g@%o(mmnandrmomeumfaeab X [5m i@nBenmand
vi vidness (saturation) of the color can be

ef f ecTheetontidity 6A9e6p Hysivsl ;Eﬂrﬁibpe ¢ANas k& eoligEeiik, in
of the invention in color ink records. Specifically it

10 téfm\éeéfythgho?logbgﬁ é)ﬂttcgﬁﬂgiln‘iﬁg ?ﬁ%ntu%ﬁ%gdl%grsant is

printing p rap I mages recor
PEaLr AR % EREST iR Lt otargudy qpore forbly 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.

15 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

20 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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-Pol ymer Particle The filmform ng property of polyner

article neans when a polyner particle is dispersed
W(??POWQ?OQ?“ to forman emulsion, a resin film i%é)ﬁl}?%é’lb”

gs tlhe noi sture of aqueous enul sion 15 evapor ates.
hbmlarly, in [ oKkt 110N i ' 1 ;
ORIy ket 8 L LU RMOIPT, THQOIL SRy 15 Dossible to
evaporating the .volatile glenent .to strongly fixat
Wéléﬁ%ingéle@wél&]p‘in@ﬂ%ﬁtd%qﬁq% A oak R piRlent to that of
recordi ng nmedi uns Therefore it becones possible_ to

thlet &iln cantaimige ohlexrghnéntpigorenthr cagbomahtackhy 20
wat er pr oof ness. Since polyner particle forms a film at

iﬁcwﬁgid%eﬁﬁ@&ﬁtgﬁwnt dieh iy ph e fbk byhabong 108 to 30%.
mnimumtilmformng tenperature of 30C or |ess and

I r ef er,abl : [0l ] j '
ﬁﬁé@/ﬁa@a%@é@ﬁﬁﬁﬁ@t R A R S
5/017539 . m ni pum t enpey at ur.e at, which a. .
codarenn e effentiy Yemmf%ﬁ'%%i gy Y 9P%e %ﬁé??%a%‘te pigment
pol yner enul si on obtai ned by di spersing pol yner
afarié theentiomatercplosiikawcoadsed Specitivad i ibdbavery
such as alum numwhile tenperature is increased. The

1% e METREY1BAE Y £ &r, diseter peinting phb hi
e\gg%ti clee IS p?geferaﬂbﬁ/ 5nmto 208nrrx1la1nglg ﬁorgmap ¥

B neapkeer o s e Rt Sk AfiiRE"anR, fat IR fage
et heRcis piEEs cAUaBAIERY to,thR TRk TRENd HRBE Bt ABK-
-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

20



fusion between emnul sions by water evaporation in the
filmformng process and a silanol group is fornmed by
wohyelabysi s. Furthernore, a firmcrossli nkedP@trmigfo%pb”
by siloxane bonding is forned as a result of the
reacti on between silanol group and is residual
mahkoomi fethpgratyreont kehivten sidaemtiadrieapspabeint film is
property, in which a reaction is perfornmed between
fo&%?&& 'vVEenfﬂHéCbbBﬂﬁler garraumoxﬁfebeglﬁé@ bRell g &8 bSt ed
in e po ynmer partl cl e, out addi ng curing agent
il m.farm nd
POISaRFE aeile i W LB oife oy cRAvE ot aughel BogFll such as
invention. On the other hand, it is also possible to
alygainupohide tegzperaturents/ ingragsas.shel | struct ure
that is nmade up with a core part and surroundi ng
5 shel IThartolubhe aveohge shettlicks digineter ofsthelgblyedras
"an aspect in which two or nore polynmers of different
| %(b(aﬁl‘l]%
pﬁtlggpgér)?’ ?e |;i9a§éfma€(g of ﬁ:\%%&g‘é‘ﬁg??}%ﬁm £Ob3 to
Cﬁgsequently, an aspect in V\/m ch the shell part covers
1 MB-of the core, as well as an aspect in which the
shell part conpletely covers the core, is_possible.
O anltasppoessibie whiese a paltmer nandickehef Bimgle particle
polymer is formng a domain in the core particle is

stuT@urBOSSIéY exafipleN MWy a bk oy dilly Byesuptinieher e of
three or nore |ayers containing one or nore | ayers of

' |
o T TS AT le e

processes 1o such yOeri zation
sPos et sxapanapipd o tHe

film-forming process and a silanol group is formed by hydrolysis.

obta| ed by knowr
fusipg %YWSﬁBe‘éﬁfH

Furthermore, a firm crosslinked structure by siloxane bonding is
formed as a result of the reaction between silanol group and
15 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
20 invention.
On the other hand, it is also possible to use a polymer
particle having core-shell structure 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

21



water where an emulsifier exists of unsaturated vinyl
mononer, etc. The content of the polyner particle in

WQ HWSIHOH ding ink is preferably 0.5% by massPGHIERH8017539
by mass and nore preferably 1% 15 by mass to 5% by

Lt the.c nt t th %
e Rl T
t |
(f\g@égqgéngfy{@@asgtecﬁa;%u% | S@nge[lﬁgtagg &gégfgkﬁyart of the

i ncreased viscosity by drying or fixation of polyne
celrerast wedlisk ngn alspggt g whitheheozizéld. p G completely
-Wat er - sol ubl e Sol vent The ink of the present

co@\é?gtﬁ@ugfgsg‘gﬁ)@ém?é ady g fspeBdinfyhithvaveirt af the

wat er vent 1s used in order to prevent

s ol o bl s PO iSe A MO EHE R REe24A0 AR 1 also
conbi nat| on. 22 WD 2006/ 030976 PCT/JP2005/017539
moasibles Funhesmoye, somulddiazpes sirnatyge goiBALe epmore
al cohol s, polyval ent al cohol alkyl ethers, polyvalent
lakeeb Qioxﬂiayhmgtdiﬁr or mloid dgpors oﬁthfﬁuregthmmp ositebnc
conpounds, am des, am nes, sulfur-containing

et @éﬁ'@%ré?&&r@ﬁn&rﬁiﬁﬂ Pt &%W?&@mb%hyl ene

car onate Exanpl es of pol yvaI ent

al coh I ude | et coI
T 3 bokBramiamers ki Panbiebais ﬁt?y* TRARoEREeS
egcoI propyl ene gl ycol |propylene
10 sudhmashyobimprizadien catnbesthgng el@tﬁlﬁ%@ P@E}ﬁme&ﬁéatmn 1n
- glycol, 1o tripropylene glycol, tetraethylene glycol,
waxyt WEeﬂé weoemulsifier exists of unsaturated vinyl monomer,

etc.
The content of the polymer particle in the recording ink is
preferably 0.5% by mass to 20% by mass and more preferably 1%
15 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.
20 -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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pol yet hyl ene gl ycol, polypropyl ene glycol,

1, 5-pentanediol, 1, 6-hexanediol, glycerol,
woLkods/odmxanetriol, 1,2, 4-butanetriol, PCT/JP2005/017539

1,2,3-butanetriol, petriol, and the |ike. Exanples of

polyvalent al cohol al kyl ethers include 15 et hyl ene

gl ycoExammpkshyf watteer solabily sedeeght iosludepsdpyalent

ether, diethylene glycol nononethyl ether, diethylene

aH‘Jo}lﬁﬂb ponpehivAt abidiyl, aldkiydtdbHane }gﬂyeaueﬂpa@&s&m alyl

ether, tetraethyl ene glycol rronorrethy et her

B S05EEP PO S OBt

et.hyl ene gl ycol npnophenyl eth et hyl ene gl ycoI
ApREe 34 g Ui CORE AT CORP QYK S E p@rogylene
ni trogen-contai ni ng heterocyclic conmpound include
cZelpymatd,i eidnel e nd- cxthona i, pud dhiedbike, 23 WO
2006/ 030976 PT/JP2005/ 017539

N-hy dE@x %e df)lé’é oi’iplél'yﬁé’lérﬂ;oﬁﬁaolﬂolg 1§llcl‘ﬁll@)@lycerm

i m dazol edi one, ~s- capro actam y-butyrol actone and

g prtehf el Bt dﬁsﬁfei””"' RS TRt B il

like. s Exanpl es of am nes Iude nonoet hanol am ne,
tripshylowne glaﬁpheprqnylemmco niHRropwese: sy codni ne,

di ethyl amne, triethyl amne, and the Iike. Exanples
t1iim stth ¥ lod -pmxpﬁmé,nt’nimeiﬂmyﬂoh edhamel, wdbyde netglykol,

sul f oxi de, sul fol ane, thiodiethanol, and the |ike. 10

;%g?l@ngrga@&bl: fArHEPhFled YEREST), héllﬁ%ll)é' &lifeol,
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, ethylene glycol monobenzyl
ether, and the like.

Examples of nitrogen-containing heterocyclic compound

include 2-pyrrolidone, N-methyl-2-pyrrolidone,
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1, 3-but anedi ol , 3-nethyl -1, 3-but anedi ol are especially
W(gr eferable. These sol vents have favorable effects

PLFOYBIbi ity and prevention of injection-fualFPey/017539

d;sf ects caused by water evaporation. 15 Sugars are
,s0; pref et abl.e. S S ' ric
@&gﬁr@,x§%§?u%g@%2ﬂ°&§gS%E’h%%ﬁ%ﬁ%&??%?ﬁﬁaf%@&g T,
trisaccharide and tetrasaccharjde) .and
Ep@ﬂly%(&ééh%\m,o\é'&“tygﬁi‘é?qqn@’é%&#nﬁﬁ@shﬂﬁcl ude gl ucose,
mannose, fructose, ribose, xylose, arabinose,

gal aclbsempies bésenides iobiwbe formemste, Nuaesbsl 20
trehal ose, malt triose, and the like. The

f@?ﬁﬂé&ﬁf&&aﬁ,ﬁeajﬁ%&hw foert i de 0ghHNAR Bkesugars in a
road sense, which contain matters that broadly exi st

in thﬁ real m of. nat . mni - Xt L .

cel : ud , pi‘r’ﬁ‘j Otfr?emf#ég.lg r |e\6/‘§%(?£\1/(gés/ﬁo théeéléﬂgﬂgé?ghand
i ncl ude reduci ng sugar of th 24 WO 2006/,030976
mwmem@wé@m%ﬁ@%gﬂé aJpERe; gl% rA1EBhol
expressed by General Fornula: HOCH2 (CHOW nCH2CH

teiertey ]l avhinepaeskohe lake. i nteger of 2 to 5,
sacchari des such as aldonic acid, uronic acid, and

the | igkey mpTh 8 raGiGuridintadainl cotthdied!inktudSdimethyl
t hese, sugar 5 alcohol is preferable and specific

TR, ¢ I e OB AP o B HERRE Pt o 1 e
ROt oe) B 7 S5 ol
quantity of noistening agent is relatively small to
I\i,gteg?.tiIQGI@fblt 132 nsetliyd - t ghbenanefliph gremspesialdy gereferable.
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 sugarsin a
broad sense, which contain matters that broadly exist in the

realm of nature such as o-cyclodextrin, cellulose, and the like.

Derivatives of these sugars include reducing sugar of the
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evaporation near the ink neniscus of the nozzle
progresses and may result in a discharge failure.

woSeepishesal |y, using glycerin, diethylene glyeehiroosot7s3e

1, 3- but anedi ol , 3-nethyl -1, 3-but anedi ol as
wat er - sol ubl e solvent 15 will make it possible to
apoodungz s sukhafs sugakl=drebhpl espreatedrby Steatrnalt y
and di scharge stability. The bl ending quantity of

F\&%ﬁiras At e ,ﬁ@H@'H) O HROH SrRELY “A0%:RY¥e B@ﬁ’és tan.

50% by mass. The ratio of noistening agent tot

i ST, BhaPPI B L RAIELLAR i aci

preferably 1.0 to 6.0, and nost preferably 2.
andotherbidke, cmiap meifnkhie ewid, and the i ppé\hb@es@ sugar

very favorable results in drying property,

apeadsdrisaproferaddé aard seleicafit ldxamptsd thédedvhindaude
penetrat| ng agent into the ink will decrease the 25

%1% Q@Q&Z,‘r{: REH 8029954 017539 surface tension and
acc

el'erates the penetratlon into a recording medium

after,_an et is landed.on the,r din

such TRegaklo Otdhe bolod mRfeTil Rt FIL 6] ShP R iR ol ble

col or bl eed ropriate range of the surface
sobffsntoﬁlgﬁlfxdwﬁlﬁ\@& ¢tnthe disgbargenséabildsy from head.

General ly, anionic surfactant or nonionic surfactant

If $hyIdndSng PeABtitst bNen Gigeshing dddie Burdlatiwely &hatll
does not interfere wth di sper5| ng stability is

e@ﬁéﬁcﬁ,ﬂ@?g?x %on&g? ('Ir(rJoillecs n| ng{g%%;iﬁqgl g%a:“gét%]ol SLI e
eVﬁgSglagmB)gLégg;pg{%ngr{gngllggug ]:)f %weoﬂé)gzlséuf);gglt'e%%tes 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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Ial kyl Iet her acetate, dodecyl benzen sul fonate, sodi um
auryl ate, pol yoxyethylene al kyl ether sulfo <
WQ?’P@‘VK?OQ@. Exanpl es of noni oni ¢ surfact ant ing‘I}{t}'Zngg‘dg%17339
pol yol , glhylcol et her, pol yoxyet hyl ene al kyl et her,
ok yox e S i
sﬁsﬁ%ﬁ é%ﬁfféoa JEERER FTRECs the AR UAMIGh IR A ypcordine
et her, pol yoxyet ene,  al kyl am ne, pgl yoxyet hyl ene ..
me P ter %épy éﬁ@@tﬁdan@%@ ophhd irﬁéﬁ’r%?aé’rr&ee%l“m
of acetyl ene glycol surfactants include acetyl ene

sglchcos papeah aasl podsihly reduesmthyifessheningon cpippibleed.
20 3, 6-di net hyl - 4-octi ne- 3, 6-di ol ,

A BpPrepirivie kahexasrtBe @urfass tehbton iofeheSpenddtion is
exanpl eS include Surfynol 104, 82, 465, 485 or TG by

I I Frodu an 1 Gal S ( i
A hER e BT st PRk Sopinis
appropriate printin ity. 26
SRERGPEOR BEPUGS HINeNE At b e Hag oS A AR bt
in conbination. Specifically, using polyol conpounds

doewi mot ¢atdxferaumitér disp&angnsiradiling is1sddected based on
2-et hyl - 1, 3- hexanedi ol , )

tﬁezi;)é;é bIRhiYeolbrInaeatalest ehe @mbitidtdehadk moistening
expressed by the following Fornmulas (2) to (7) wll

fRasciB) " nEes CEB Bk RarE s8R T Re For il a (2).

T4 vhiioremRyos THIBeRHED R AFLA B BECHI PO 2 s Hodgae
of 3 to 12. M represents alkali nmetal, quaternary
alkylether acetate, dodecylbenzen sulfonate, sodium laurylate,
polyoxyethylene alkylether sulfonate, and the like.

Examples of nonionic surfactant include polyol, glycol
ether, polyoxyethylene alkylether, polyoxyethylene alkylester,
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,
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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amoni um quat ernary phosphoni um or al kanol am ne.
CH2COO-R2 Formula (3) MOBSCHCOO-R2 In the Fornul a

wo(28)6/030%36 1 epr esent s branched al kyl group i5 bavip®oso17539
carbon nunber 5 to 16. M3 represents al kali netal,
quat er nary ammoni um quaternary phosphoni um or
al karfBhanurdactant Gap®e upkd aloneFor nul @pbjnationt he
Forrmula (4), R represents a group having carbon 27 WO

2006/ 9308 ¢ G/ d&i&@%@%&ﬁ@&mm Havifgldadivd ng

carbon chai ns which may be branched. "k" represents

an+d nteger of 5 to. 2 S- R I 5
nfff K B o moyd ritd 1 B 16 PRV L IR R g ot
carbon nunmher 6 to 14 havj ng carbon chains which m
2%4btrraﬁ{q{é’d’.1'1;3IPePéE}F1§§é9itvs°raﬁuF dgat expregsgdipy the
CH Formula (6) H (OCH2CH2) m (OCHCH2)n-R or

5  folllvORHETR) 1m DTEHEEH2 p (7R 'wHb omolvad € Gnpre Ghl prapihse

Formula (6) or (6'), R represents a group having io

pFR{tRAB Qwaliey. 6 to 14 having carbon chains.
Each" m'and”"n"represents an integer of 0 to 20.

R?—0— (CH,CH,0) ,,CH,COOM? «++ Formula (2)

In the Formula (2), R2 represents alkyl group having
carbon number 6 to 14 which may be branched. “m” represents
10 an integer of 3 to 12. M2 represents alkali metal, quaternary

ammonium, quaternary phosphonium or alkanolamine.

-z
[T\HQCOU R +«+ Formula (3)

M80; SCHCOO-R2

In the Formula (3), R3 represents branched alkyl group
15 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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CH3 GH3 $H3 CH3 CHCHGHG C C-CCH, CHCCH $ 9 f Ha 'CH2
Formula (7) CH2j jCH2 + ~I (0 '"p 6 HHIN

WO 7) , each. "p" and "qg" represents an |({ﬁg§%0|°/017°39
28 WO 2006/ 030976 PCT/JP2005/017539 of O to 40. The

cSQRRER K B 1 TR SShoigh LREHALYARhOR A1 o shi . K

I'c propert bei ng
knead/ di spersed in ter th ani oni ¢ di spersant. The
r@HF?%tsoﬁntﬁtte&Gﬁp‘b@gt Q % pignent particle which is
di spersed in an aqueous rredl umis covered with
ani oni c di spersant therefore being negatively

charged. h§ Grsiincehe whol e ink exhibits acidic
proggrty, }&Eiéfnela]’f Umiitsel f is. PBdirh vt 5Ehar ged and

t he negative charge on the particle surface tends to
get neutralized. This condition 10 induces an
aggregation of dispersed particles possibly causing a

di scharge failure e di scharge be stabili. zed

S addi ninitre Borprla (M RbERP TGN BAHIA A {AE carbon
al kaline state to stabilize dispersion. The pH of_ the
ﬂmbedlmgolm}masnpgedaarbmi g¢hains wich ma b Esaﬁﬁhﬁd-
11. If the pHis 11 or nore, |arge anmount of

“1” represents an integer of 5 to 20.

CHs :
. Formula (6)
H- (UCHQCH 2 jm— ( OCHCH2 )n“R ’

or

Formula (6”)
H-(OCHCH2 )y~ (OCHzCHz )2~ R

ChH,

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.

(EHa (_I‘:Ha (I;Hg C|3H3
CHaCHCHz(l; -C EC—(I:CHchCHa

0 9
CHy CHy +++  Formula (7)
Q@ @ /q
H H
In the Formula (7), each “p” and “q” represents an integer
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15 materials of inkjet head or ink feeding unit becone
nmelted, causing problens such as deterioration, |eaks
woQuosthzerpar ge failure, etc. of the ink. Addi pgrabhoosn17539

control Il i ng agent when pignments are being

knead/ di spersed with a dispersant in water is nore
ofpd ¢ébet@bl e 20 than adding it with additives such as

noi st eni ng agent, penetrating agent, and the like

af t erpkdeaed i P8 pikge nt st d o theCaetiéNthdila strong
control I i ng agent may destruct dispersion when added.

Ex lLes of .pH.,conty.allin e I.n ls
oy o Jeuh SoReiG st R heb Bel s} Sipnpyeed
. metal hydroxide, anponi um hydroxi de, phos ni um A
inyatexiveh apkemic dr#'déﬁrs@&lf%on'ghé,s"h“rfgc? th thg gomposite

Exanpl es of al cohol am nes include di ethanol am ne,

5 pigmehbautidei whicRiandispe2setd iyl Anla@peapameddbhm wnd
the like. 5 Exanples of alkali netal hydroxide
dvaGbddith GO NdE i sient $RALUIBAYEERYE dRgaladd]
¢ hygrog\l%ée, ar%d theqllﬁﬁe%Exarrpl es of gi%onfggm "

hydr oxide include a ni_u hydy oxiyde,.. g n
AR WGP EXTIRE® RACEPRiG Pk S ehAehE S BFdae ot

and the like. J-0 Exanples of alkali netal carbonate
thenoediaunithelfris pesiovelechasapdardibsraesativg charge

carbonate, and the like. A cogation preventing agent
onthebgapddhd shefddetendertdi got nendtrakizedcesEhiy coiitiétion
cogation stated here is defined as a phenonenon in

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. Ifthe 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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Is which a recording liquid element is deteriorated
recording liquid is heated and the

when t he
WQIHOEII8/%t ed el ement become attached to t he He4ap0s/017539

and it is a failure associated with a thermal-type

agd b hch -e| e ' : [ S: [ -
aﬂﬁgﬁerehﬁyett%‘f R 8 b i e Al adcBRP R phoite
and the 20 recording liquid is disgharged using the
hydaaxige pallerlignetabearbpRate aHiddﬁl"?/\m%e'cogat igon
occurs, heating by the heater does not function,
pr opeElxpmphes df adtehgi amipeseincingebdiatdanslcmanet he
recording liquid is not discharged at all at worst.

tFRt ol 38iM0 2098/183096 T 3092 HibB%and edrolike.

a cogationlpreventing agent may be added to the
recordin b qui le j.nqt | ysant § t
cogat fm%ng%%g?@iﬁ%ﬁ Bl YL OR pRIAHS BENAR

i ncl ude pol yphosphoric acid, polyam nagarboxylc,.
hysiroxide dspdtumchydrexie ﬁégbé‘élil qxdﬁﬁc ia‘di‘,dy H&B? Jie-
phosphate ester, and salt thereof, or acidum and/or

sal t I mglesriofiamymmrpumanpdiexndsainclyide amrgomum
havi ng nethyl group or nethyl ene group and cal boxyl

B dhokiday et rhih k6 -a ERASPhAs B dPOkHHY) appdirinargci ds

e pyrophoric acid, to toripolyphosphoric acid,

exanet aphosphori c ;aci_d A i ke. Exanples of
Pg’cﬂsy"ﬁﬂl HiTHOtR df&&?‘?’f@ea&d&i ?ﬁgl% g' di carbonat es such as
oxalic acid, malonic_acid, .succinic acid, .utaric
aci d, Exrmphes (ofiedkadt matale hetheorn didstlfhfim
i mnodi acetic acid, nitrilotri acetate, and the |ike.
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 disc.harging power may be weakened or the

recording liquid is not discharged at all at worst. For this
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15 Exanpl es of aldonic acid include glycolic acid,
gl yceric acid, gluconic acid, galactonic acid,

wogbsgshept onate, and the Iike. Exanples of  pcr/sp2005/017539
hydr oxycar boxylic acid, also known as oxycarboxylic
acid, include citric acid, malic acid, lactic acid,
regispenld cogatibn ghryecentimgaigd ntnmangebe ade dl tottdret ari ¢
acid, and the 20 like. Exanples of pol yol phosphate

r i S 10L& s able Ay e QRVEARTY it6 ﬁ@&%ﬂtho gation.

gl ycer ophosphoric acid, and the |iKke. hese

exa es dr carboxylic aci.ds, also.kn as
oy L EREAIE SRy GR g Seetlin a BaBPaNeR RO
acid (also exist 31 W 20061030976 PCT/JP20051017539
polyphasphatit asidi pednardaosasbarilic ytid sHeloade avadas
solid), mlic acid, lactic acid, glycolic acid,
5 hyédrédydoraniylic arid | pelstdlkehosph gy estophasadharli ahexedt,
and B- gl ycerophosphoric acid, and the |I|ike are

ome{@ﬁﬁghgg{/gf g% g]av@hgma@hygﬂgd A WBLShm 8RR of

citric ucohni c aci especial ly
ref erabl e. These ., conpounds be used in f of,m of
adjqusm e vime mahy] §FoUR L ReihylonerER R o gharyl,
a formof alkali netal salt, ammoniumsalt, organic

srimeandl thelidte.as tri et hanol ami ne, di et hanol ani ne,
nonoet hanol am ne, triisopropanol am ne, and io0 the

l'i ke. EMAS{p 1esi @E?alﬁﬂidspl@@fmmfd% podtiiecp 9t dyhoric acid,
available in a formof a salt may be used as it is,

o iRl PEORE Tk AR BRI A0UL0S, B4 o ke
: chem ﬁ:%!elilpulsé%doft Shﬁ{ﬁgﬁgég& c%?yﬁcr: ga%:qidcinclude
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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15 acid salt include lithium hydroxide, sodium
hydr oxi de, potassi um hydroxi de, ammoni um wat er o
WQ HRHBHIUmM hydr oxi de), organic amines such astCT/IP2005/017539

triethanol am ne, diethanol am ne, nopnoethanol ani ne,
.dii sopro ol,amn riisopyo ol ' .
ik TRt R PaRHOMRA S APe L e atooatiindFone as solid)

hydr oxi de, tetra-_ n-propyl ammoni um hydr oxj de, t
thakis. acid, lagbiceasidy asﬁY@o}é&i @@alt@?a%?ﬁ‘ﬂrﬁ%‘i{]ﬁgei ]Z‘Ee’
especially preferable. The cogation preventing agent
avaly deropdaspiarie awidi and @niglyatirophobphboiccaridtaad the
compounds. Total content of the cogation preventing

| 12%%%‘%83‘8%%%%%‘% Fof Qﬁe‘f@?ﬂighadﬂlwbtili%_ﬂrhﬁr_at%% ¥R citric

JP2005/ 017539 recording ink is
rref erabl.y 0.005% by mass tg % h an e
s g dHcaPgs A ARCORY 1 50% By FHEPIe koehhAEE ¢ he

content within this range wll pmake it possihle to
comeppungds may bamtesil #n gnfaueafi 2y arddr ehdctaltogds on
and prevent nozzle 5 clogging of the recordi ng head
phaiceRaxithleyngay be wed diima fowthoof abkalihmeital sahi,no
group which is described |ater. Exanples of acidum

%g%&%f@'oé%ﬁa\bir%n@mal%ﬁ QuPt s0ehuse tAEtdaNIh i@,

nbwn~as sul fam c acid),
m nonet hanesul foni c_acid, tauripe.(also 1
BeLRARGL A nes dn poRP EESRPlyh PG, B 0 5 400 RRe, And
al ani ne, asparagine acid, glutamc acid,
10 theehikeal ani ne, |eucine, isoleucine, threonine,
trypt ophan, valinenethionine, lysine, and the like. O
t hese Whampuestng cosphtyndsn pewhdg cuhtmoneigtiyupvadable in a
preferable, because of its high water solubility and

oI Q¥ NGa B hE6 pRWEERYs 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

15 acid salt include lithiurﬁ 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

20 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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Is operating life. Exanples of such conmpounds include
am dosul furic acid (al so known as sul fam c acid),
woarshéiesseishanesul foni ¢ acid, taurine (al so knowgra®2005/017539
2-am noet hanesul fonic acid). O these, taurine (also
known as 2-am noet hanesul fonic acid) is especially
rg¢@fdngbirk bepauferdlilyi 8.0 @ dagithgsobpl0%bbe. mubsand
usi ng aci dum and/ or salt having am no groups,

ugggﬁggéc]@%aﬁwcswbwm@s@i 1ahbe; by mdY. M Reepdhl HHRY

as 1t is, of an organic acid salt produced by

addi ng _an, al kaline_chem,cal may. b . es_of
ey mat ki RS FangEe M oRabs Ui Sttt oo BERI ntuie
PCT/ JP2005/ 017539 produci ng an organi c aci d sa
wihichuwignifichinghi Hperesser cogathomanBre%enk nozzle
pot assi um hydr oxi de, anmoni um wat er (anmoni um
5 clygdiay ¢fedhe eegardin g iieads wheah casxigtinghaitd aaidwm,
di et hanol am ne, nonoet hanol am ne, diisopropano

af VL salf hia%ﬁ’ﬂg%qﬁﬂg{)a o%:ﬁ Bfhichels aEBSAeAnmidum

ydroxi de, tetraet um hydroxi de,
tetra:n-pr I nj um hydroxi d and the like, O
{ hescEXaRHOLRE A SRty AhA/ S 5afk bAXERH S PRGERHR IO
~group is especially preferable. These conpounds, may
i ngEdnuld@ﬁellerlbrﬁ@dnﬁlﬁatkan 2% sméamie Aicidbnt ent
of acidum and/or salt having amno group relative to

abdigoshetlen Re®ITondé alche, teaeirh (glsonknosvwraaf er abl y
0. 005% by mass to 20% by mass and nore preferably

0 / . b . [ t
10 20a o8 Rine FRAB I aih, Wotlimic BRER, Bl (fe, SRLARE,
i nk whi ch si&;nificantlg. . . . .
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
15 operating life. Examples of such compounds include
amidosulfuric acid (also known as sulfamic acid),
aminomethanesulfonic acid, taurine (also known as
2-aminoethanesulfonic acid). Of these, taurine (also known as
2-aminoethanesulfonic acid) is especially preferable because it is
20 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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15 decreases rogation and prevent nozzle clogging of
the recording head when coexisting with

WOMOYBHEhori ¢ acid, pol yam nocar boxyl .ic adi@f/IP2005/017539

al doni ¢ aci d, hydroxycarboxylic acid, polyol

oPRRRRIRE St SheinisPBEiE Bkl LIGRAR! 1R YEmBFAr0R14E, Sdium

oric ac
pal yam nocar boxyl i cid, ,aldonic acid .
hydupside.appEacH HE iad&,OXlﬂsi 96‘?%&&5%’”%%%‘?}“%%1 m

salt thereof in the ink to the total content of
hadirduidendgamaldmmees sgcamadrigthanalsapiaee dipfianol
20:1 to 1:20 for the ink of this invention. If the

afBle0 RbAYS thWhbliatn il sdiiaogeop hbbaimirie,dadisgmiopgnol
rogation to the heater is 34 WO 2006/ 030976

PCT/ JP2Q05/ 017539 d i skact
B AR B S m B ATV SE ooty o ragn
prevent ed. Ammoni I't of .aci havi
B ena o nes e O S FL P 1P
the one having 5 alnost no effect on the color tone |

tRésé ,harﬂmlondnm cali yf amnooghric aotd havingi am3pef Sk &s
that the solution of acidumitself is not colored

e%%éﬁ?&%rﬁéréwt- The carbon nunmber within one

e of the acidumis preferably 10 or |less and

the o en nunber it hi I j Y3
to 6. Tty EERgRndy Sk pRcFedh EHp by f Rp B FEARIY:
succinic acid, glutaric aci ic.acid, .lactic

The dotakrortent of agidiamagn %é‘ggtl, B&i"a{lgrﬁ%ﬂaeifﬁ"@and

the |ike. Above-nentioned amoni um salt of acidum
rbbyiive tethylwholoamaorniaf Hhleerscapdong iaddit arpésaably

group may be used al one
0.005% by mass to 20% by mass and more preferably 0.05% by
mass to 12% by mass. Keeping the content within this range
will make it possible to obtain an ink which significantly
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,
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

920:1 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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15 or in conbination. The total content of at |east

one conpound sel ected from anmoni um salt of aci dum
wohsosi3go7get hyl group or mathyl ene group and eeirRexi6so17539

group relative to the whol e anount of the recording

ink is preferably 0.005% by mass to 20% by mass and
exmrte dps efiefadioryOa 08 %hleyd arssgd of 1hth dytemsost suréaee of

of 20 sufficient decreasing effect of cogation or

t1RdRauey iEUfrbodilEly pPevBhtE@. (such as sel dom
occurrence of clogding of the inkjet recording head,

and the like). lt ,isc.also effective t rol
phospfﬂ%gn&ﬁfpcéﬁyr gf iE’IS}I(i)‘lurJ}[1 L?TY nige%ggggrggrlo?l uft for
preventing cogation. By controlling the 35 WD .
mapbslere e wCandl cadurlgraep ipmygiasrbly the one having
concentration to be 500ppm or |ess, cogation can be
5  alehbecnioveffecproayehé edl@v éonafdfetheaihkngptitallyge Iof other
ink and the resulting stable discharge of the ink

wﬁ%{%% Lead o ret APle Y OPh 8 1t BRIGSAud TH&IF is not

ani smof accelerating the cogation on the heater
hat .| eads .0 a, rapi d degrease, in di sgharge, anount
cqlignd FcpHS a2 BBAEendrin FEROPE TEBP Slay KRR oHe
consi dered as follow. The inorgani c_phosphoric
medepolmafithet deidum issprafarablpyl @ pe lepeand thasoxpgen
the nozzle and nakes a conmpound with calciumthat to

nim e tinaghin wnd psdldeuld és ipdeforabhik 3viet 6ed Eraerplaksof
such as nozzle, tank, and the |Iike and becone

10 s%%%gagﬂﬁqn!l qn&:i\?d@%&&ﬁfni&%ﬁ‘&?%ﬁ:cﬁﬂ& QRIPopntk Lfic acid,

orus "and cal crum (cal cium phosphat'e,
a e F%%glgﬁélsﬁ:)g: a? drltggfigl %\.&k’i @;%13\[/;% ip?(;a%(?id?ngqutamic acid,
re-di ssol ution or
and the like.
Above-mentioned ammonium salt of acidum having methyl

group or mathylene group and carboxyl group may be used alone
15 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
20 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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éS sepgrati on and once attached to the heater, the
urnt deposit that has been separated or redj Lved __
WOt i on tends to attach on the heater%@&??\h@lb”

m_sghanlsm accunul ati on of carbon burnt deposit that

[ ot _occur when I [
pﬁeggt&:m;gccg%%ati%fggp%?;ﬁogﬁpgﬁ%éﬁ%‘é{sé%g??ﬁ% see e

and t he oam ng i s inhibited thereby rapidl
o Hhoet bERlyrpTe Hem b b ENARGALICR RIS SHREAFE Q4G Lk and the

attachnment accel eration of carbon burnt deposit
resubéd ghytdlile dischnrgeposilie dhkswilllleadoimetalle

phosph;r us and calciumis unclear; however, it is

1 Lt acbg@used by the mnute asperity on the
hﬁ%?‘%? Sgg/déﬁeg by the 36 WD 20( 16/ 039974
5/ 017539 att ac -Of '

ghosp_ e ; S (o rﬁaqcn?%%tﬁ%gc cgtr)%%ﬁi%gﬁ?%tme Hegter

eposit get through. Conventignally known addi{ives
tbatHeads tmei xapd; éf’%ﬁ%%gls%éﬁg? 20T Rt i'hg®Bgent ,

rust-preventive 5 agent, and the |ike may be added to
phephdews coheentnationds loghemay bancesideradms dodaw.

el ements. Exanpl es of antiseptic/antifungal agent

%'}i{#?ﬁ;&ﬁ _ go_s?ﬁw_% Q8RR AiRd inogt diihEdkhad £ted by the

net -oxi de sodium sodi um benzoat e,

et achlonenenol At R0 o bidiSind O BRI AEnPEhat

tetraacetate, sodiumnitril IQ:ZJmI ag ta :nedl 3|m m

10 imyadmbsgeirnm i8sHA éhédmgﬂﬂ)hé%l i%{e&%{ Qéa'i%dﬁﬂﬁr?ﬁu‘:h as
di et hyl enetri am nepent aacetate, sodi um uram |
rbatel eaak, andl thbdikekend 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

15 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
deposi.t that did not occur when there was no phosphoric burnt
deposit is thought to appear at an accelerating rate and the

20 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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15 Exanpl es of rust-preventive agent include acid
sulfite, sodiumthiosulfate, amoni um

wobbdcadvgycol ate, diisopropyl ammoni um nitri per/p2005/017539
pentaerythritol tetranitrate, dicyclohexylanmoni um
nitrite, and the like. Qther additives such as

atbachmesot obbeitt dapoatisof phosphorwatand sellebim into
infrared ray absorber, and the |i ke can be added as

whECL$82bYn HJhent AeYosH gebanrde@idi ng ink according to
the present invention is not limted and may be

sel egt ed acgor di;ngl and | es incl ude cyan,
mgorton v SRfv R RHP Bcrd TR Shechass o
2006/ 030976 PCT/ JP2005/ 017539 . ink set contai ni ng .two
ankispptic/antduncaleagent.i chelating aganidithpt PReY ¢S or
i mges may be fornmed; when an ink set containing the
5  agéwt,eadltbe likeunialyi Bechddwd tethedindgof thelinyeindgion other
I mges may be fornmed. s (Ink Cartridge) The ink

tﬁﬁﬁta'ﬂo%enfgnﬂigﬁehnyﬁ%éﬁ%.cO'Tpri ses the recording
I'n

of the I nvention in a contai ner and ot her nenbers

sui t ahl el ected, accqrdi ngly. The container:is
i i ?@ag eg %ﬂB’&&P%é?!ﬁ‘H%bﬁ’rna%ﬁr‘ﬁﬁ?en gngfgde Sodium
material and the |ike of the container may be sel ecfed
dekydroicaflafeasadinm sorbate.c2 @vanginethipdiligxide sodium,
containers conprising ink bag that is fornmed of
sdiaghi e ICABH R, IRy n t s H16k ophenbamodatiad dndrbher Bdien
film and the like. (Inkjet Recording Apparatus and

10 I nkj eExBﬁ:&?lre i@ﬁc%iz@ﬁ@g agent include sodium

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

15 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,

20 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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15 The inkjet recordi ng apparatus of the invention

conprises at least an ink drop discharging unit and _
WREHESWAT ts such as  stinmulation generating uffiyJP2005/017539

controlling unit, and the |like as necessary. The

i]iégkéieect cc{r?faqﬁlg}ﬁggcﬁtgqgﬁocﬁ écnSr% %‘i’%n%fi@fkg(&)f@r k&€ dihg,

east an schar gl ng step and ot her units

such as stinulatio nerating, unit, .cpntrolling. .

il oo R ABES TRBYRE InRmeds Yo b LR e cruidipip g he
nmet hod of the invention may be referably perforned
whiyo lieheo liomkijset til imesk 661 ge appdima, u‘gllb-fcolqieimgge@gn ay be
20061030976 PCT/ 1P2005/ 017539 invention and ink drop
fehseldar ging step may be preferably performed by ink
drop discharging unit. O her steps may be preferably

5 (ﬁ%i@%ﬁngx) other units respectively. -Ink drop

ging step and Ink Drop Discharging Unit s The
es the recordin

ink drop discharging step dischar i nk.
by st /TR B o B BB CHe G ENLIOB QOGRRTIST iy Eocatbing
ink drop discharging unit is configured to discharge
ihkeof th®ridivegtiokihya cenitaimert amg otgteer svonbieng suikably
forman image. The ink drop discharging unit is not

sB¥¢ tdeQuh 8fdddinigtit ed and may be sel ected 10
accordi ngly and exanpl es nay be various nozzles for

di schahrgi i nk. [ - ' .
1 qui Q180 bt 1 op Bt B AR RO naFR " bo fiRRlr tn,
and nozzl e menber. of the_inkjet head is pref eiéelct;cIe)(/1

10 sigenmpteriahangpihs lbie of She50RtgRar Payshe se

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)

15 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

20 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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15 silicone or nickel. The dianmeter of inkjet nozzle

is preferably 30limor less and nore preferably 11im
wol200s23w77 The stinul ati on may be generated tBe@ouB05/017539

above-noted stinulation generating unit, for exanple.

The stimulation is not 20 Iimted and maybe sel ect ed
in¥e@®iskh R J inExhray dssihtgiaer bbap mpy despreferably

vibration and light. These may be enpl oyed al one or

pér&*of&b'ébii patil g{legr Qchﬁ?%?m%rgﬁ’tt. angtRELSEHP E nBAS be

suitabl e. IfTcally, exanples of the stinulation
neratin nit inclu heating device ressure
pigdorably BRatommetry 895%&8?&‘3,3%%5@’9\%%}‘%%6/ 030976 PC
/ JP2005/ 017539 vi bration (gener ating_devi ce,. .
—lnkr dsopidisgbacging stepan&dnk Dypp, Disghpngiag Padt —
and in particular, piezoelectric actuator such as
pi ezopheehki drog) diddtarding swdp désaledgesbdsedeonrding ink
phase- change o the filmbetween |iquid and vapor
| : t r ) eattpg ink d
b, ST A RE R A RN Lol Wal'igdd® THE ink drop
.phase- change. dependi.ng on the.t er agure, S
dischargiag Huid ISa%%ésgreaﬁegl%ﬁlr%g&cf%gf*s??@%mkby
and the like are exenplified. The aspect of recording
stimulditsng dhgeréd condang ink tedoaml antimaigef er sSle pakddrep
on the stinulation. If the stimulation is generated
diR¥hah8dh g uSMCR RHOPATEidBlagkeTPiite A mbmdebeeselected
energy corresponding to the recording signal is
appl,i. t r.dj ' ' I, Clg
A GREGIREE R G RS, bR o b n b PR R B R B

. the recording ink through thernal
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
silicone or nickel.

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

The stimulation may be generated through above-ﬁoted
stimulation generating unit, for example. The stimulation is not
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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15 energy, thereby injecting the recording ink from
nozzle of the recording head in a formof |nk

t he
WQPYHE38% ng to the bubble pressure. AlternathGéfRyo03(047539

the stinmulation is generated by "pressure", such

ocess s _exenpl i ki as ' j .
<SP RS0EP e PEEIRL B PPN ARORh SRS RO, s
roomin.the 0.ink f|] owi ng passage, af the recordin
amab b dilie; Agd b DAsHEAEr o RIS 100 F BRIEACHIGHRE Such ds
defl ected, thereby reducing the volune of the
pie esalercéricostgmant, g ool rayptuador desedi on nhwsg-ebange of
the nozzle of the recording head in a formof ink

tH6APEm ﬂ_&‘%wiaé‘ﬁ 164 @B a@ld Hi'gof e@oh gicNgctdthedintghtn pesiucer

Is preferably 40 WO 2006/ 030976 PC 1/JP2005/ 017539

3pk t0,40pk _in si.z t [ nj ' '
syfah?g%z ;m"cesg R T R N R e
0 pi. In addition, the controlling ynif i ot
phafierehange| dppeRLIRE Sn She dGREP BYALHE: [l aF AaRaF uni
efficiently and may be selected accordingly. Exanples
dcheneof baseldude eeqtersteatic powsat emd tinel Likharei ke.
Herein bel ow, the inkjet recording nethod and inkj et

erx%?géﬁi’f{g;i_appar atus of the invention are expl ai ned
efrring to attached draw ngs, however, the

foll owi,ng i s aope.of the.e I L S

const m}b%aﬁgeFPﬁtﬁeﬁar&h%égg%pgﬁsgﬁ %Ir%?gl S F%gn ?%trﬁl 2fid
FIG 1 is an outlined front vjiew o exenplary .
diéfeargl deporadingjosy the adimulgtidbar Lﬁ E@e é&hﬁ%‘&@%ﬂ th
the ink cartridge which has a recording ink
simatedeny “heatd] such giweess is exemplified as thermal

energy corresponding 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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1.5 recording ink of the invention. In the nmechani cal
section of the inkjet recording apparatus, the main
woguistsoa7ed 3 and the sub-guide rod 4 are bri dgedgr2005/017539
| aterally between the side panels 1 and 2 in al nost

hori zontal position and the carriage unit 5 is
3pd uppddpbdnteize et amiimjgotide speed ofrnimy$éo A0S, duivite
rod 4 in the main scanning direction as slidable. Each
fr%gﬁ'éne} dfEx Head: o g ddised1antaes ofedd@dpi.Y) ink,
genta (M ink, cyan (O ink and black (Bk) ink

cochin it opm ORI U8 BB BEFLEE oSt B
LT i i d
ISR IML ST e TR AR I RN R

each col or are nounted on the upper side of the head
aceoriheslgar rEage piist t e mes fenehadgesey wen cihre compiber and

unit 5 is then attached to the timng belt 11 which
thleS iFégended between the drive pulley (drive timng

pullTey) 5 9 rotated by the main scanning notor 8 and

t he b-driy ul l.ey.(ikdl e pull 0 r t he

ar valeretonb i Y hiTe6 rRBvERRE Med AU e

5, that is, four head 6 is npved into the main,
resoading@ndiansduisonf theinyentier ansyexetaingd rpforging to

sub-frames 13 and 14 on 10 the floor plate 12 which
athaeksduprdwen gs,0Roeaters thedodldvindés otreanf phetexamples

roller 15, by which the paper 16 is transported in the

a%f BRSEARMA SO bY! diEd Rl dcégslfﬂnrﬂgiﬂ €h 8RB pRCANTh Y
irection at a right angle, 1s placed rotatable
. between the sub-franmes 13 and 14. And the

I0Y§HbEBnni ng motor 17 is placed on the side of the

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
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
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 side] 6a

facing downward. The four ink cartridges 7y, 7Tm, 7c and 7k as
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15 sub-frame 14 and the gear 18 is fixed on the

otation axis of the sub-scanning notor 17 SO
‘%%OQP/P@S‘?% fixed onto the axis of the transpgl{l?r/‘]tygﬁq%’rlh”
15 in order to transmt the rotation of the

11§Hl}' 38@ Digpg e%thoﬁo]fjo tnE hE@@%@PEEe MY p&F side ofhBe

ora I vé system 21 of the head 6 20

er referred is placed
Sé ep,lgeﬁ@rg}ao%e uﬁ’rl%t a§ % framsplz In the
sub-system 21, the hol der 23, Whl ch_keeps the fo
cap ulthescariage walpbrig then ditteshe ditadhestigping %é’clEIJrl
head 6, is kept by the |link nmenber 24 as sw ngabl e

WIS H e LB dEQ® edRide b thoudties phHegaldriivediming @6lley)
mounted on 42 WD 2006/ 030976 PCP/ JP2005/017539 the

h I t

QSR STl B0, YL R e
e noyenent of t

(llecmatigrng o Peisonsref thhdFerthe fLn bifpaingptor 8

the cap unit 22 and the carriage unit 5 is noved

afnd thercairmiage Be thwaitnisi, fguarkead his mu ek intp thetmain
lifted down wth the novenent of the carriage unit 5

seRdntife &dBctidin. 22 is separated fromthe discharging
side 6a of the inkjet head 6. The cap unit 22 is

Conne%‘tél%wrﬁ{b}e P YELLR % AL Lubl fanh e l%uﬁh'doi‘ll on

tubﬁ taneou bei ng comuni cated io
air via_air _ap e an air. .op bulb b
theripag pdateil2 Wé’dégrnhﬁo gh&tsilgﬁ @Lﬂ‘ﬁ Zg ard 2, the
di scharges sucti oned waste soI ution into the waste

tsahupbot relleralf, burkhih ¢hei paper 1éhiswbrangpautgds s the
via drain tubes, etc. The w per blade 28, as a w ping

s'ﬁﬂ-%c%fﬁh?'ﬂg Qﬁi‘e@ﬁoﬁf c*@d¥ihg 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
sub-frame 14 and the gear 18 is fixed on the rotation axis of the
sub-scanning motor 17 and the gearl9 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
(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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is foamng or elastic nmenbers such as rubber, and the
like with which the discharging side 6a of the inkjet
woleeghs30o76S W ped, is nounted onto the bl ade ac#IBR08017539
the side of the holder 23. The blade arm29 is set up
as swingable and it is swinged by the rotation of the
thealvldwd 28shy ahat @dvibyn ¢tk idrihee maint senoing dineetiop
shown in figures. The ink cartridge 7 is explai ned

THETH10LPRS 95 1R & ¢ rf}&ll;e&ﬁingSWﬁ@heZni&reaﬂeﬁxtoefrﬂlai

perspective view of the ink cartridge before being

mounted i.n the jnkjet r rdi ng. :
cafgiags atitah sk PheiptGRERI L YRR BT 1 hER T 6 38

WO 2006/ 030976 PCTI 31P2005/ 017539 _The ink cartrid a 7
cagp eshowitbi thecap3uebndiand the ¢aXr1aBEowBEr 548 mAvE

which the required ink is absorbed in the cartridge
fulk@B¥r4hto e paidtinggerdzndyThe heldar BBdshhheimhidted down

or depositing the bonnet nenber 44 on the upper w de

i -.h i . .
BOERFaRS 5P IS ARaSRE T8 s R chgrar i
por ous

body suych.as . uret.hane foam d the.i '
suBHBedaR e L s Reodsaoart PhesrEitt skl 61 ne
cartri dge body 41. The ink feed opening 45, by which .
the iTheicar sait Bois h@nn@@t&demtgi the BugHion buanp 27 via
formed on the bottom part of the case 43 of ~cartridge

tRodvcibfdbt 6 se@ile ndrd ulig nd® vsly Ssimge coinmh ani ¢rete d
i nner peripheral side of the ink feed opening 45. The

ol FESD i, e TR 8, SPep Dyttt e
opening. The suction 'pump 27 discharges suctioned waste
solution into the waste solution storage 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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15 in order to block off the ink feed opening 45

ing filled and to prevent |eakage o [Nk .
W(gg{?g{ggwg@ the conpressive deformation of theg%{é‘g)g()d 2)17339
at times such as being filled, transported or

pr essqfﬂezg,g%gaﬁ%&ggﬁeew £e s fbaayeh Frded cBRitAths the ink

vacuum pa alr opening 47 as shown in FIG

i s, seal ed attachi ng the seal nmenper ,55:1.n form
afpoRbRF 147 dr b TR e e Raiins S SRS APEOTTod 6B e
or nmore to the bonnet nmenber 44. The size of the seal
caettidigesbody 4l udthedcadgradge datvdd sformedikr gondmg
grooves formed around the air opening 47 as well as

o2l de iV 2 886/ KSR 6 n¥hbeP2D0 2 WIS D paapetideppbhing of
By sealing air opening 47 with the seal nenber 55 of

tRBYEHL h[’;aﬁg] Iglg:y?l?? %ggﬁc}ﬂivh_ngg%g Pk r@%{ﬁﬁp@r e ARD9hRYink

paﬁbaglng I'n a non-porous packagi ng

r uch as,alum num | am nated fil et c. _under
Peauben 4 Loands P Bith AMGFOBE DAt FRPR AL e fpam
gas is dissolved in the ink due to the air in the
asphthe Anls toabhsonbed @fsyr ibissompressad and ingerted into
absorber 42 and cartridge body 41, the air inside the

theked Bridis ©vAywad. i nto the hi gh-vacuum space between
the cartridge body 41 and the packagi ng nenber via

seal n . rati . Lk oI o
Tho. radhy gk JeeROtpRulras: dy Whith LIRS B RS the
recordin ljqui.d _is cantained and the recprdin

reapra iR degdl Pppedotiner oo HeaROLP T H Pﬁéﬁ?ﬁ%sar%%&f
of the recording liquid is discharged referring to
calrericed bgdyad 1 emdkrhesealsrowingrdé-issnapped 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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is The recording unit 30 is a serial type, and the
main part is lined up with the inkjet head 6, ink

wo AMfos8dzel N Which the recording liquid fed frm%.%}ﬁ)sm”s”

inkjet head 6 is contained, and the cap nenber
which inside the ink tank 41 is sealed. A lot of

opREl £ 432 By sbAthgrairng ordieg diingith ghiedsdad fnemmker 55
on the inkjet 20 head 6. The recording liquid is |ed

o{ %%fééﬁ%rhﬁ%rﬁ%@lfoﬂ]ra;tg dt€00 Nt bl LhgHer

owmn in figures) via ink feeding tube (not
shown) and, di scharged fragmthe nozzle 32 .
DRORABLHH MK ARG 4P ToTAEt A BOB AP LS Bpskagipe mem et
by the electrode 31 fromthe recording apparatus

sthchiyas Thiminype lamisgted Bbos/et80arslarCr drcod Hressuze,
recording unit is structurally favorable for the

el FHER eihgatillqaDwEt A nlky ot ey h deswslgydwii eheiiak due
referred to as thermal -type or bubble-type. The

: bl | . i . tison:
S48 WP VA BaPl f Aend o118 1 opla A el PUER 0 ink
t hod such as bubble . or therpml type, .et IS, .
A S eas IR AR EIdse BPUEHhDohNG At agieife etk is
frequency stability can be obtained with only a small
dsdtiariged arid the itaghi-ghtyusnkspagadétovesnridreeeyriridge
suitable. Although exanples are only applied to the

b&&§ Al abPehd padiiidifly fRGODET Rda el Aldiiber 55 and
her ei nbefore, the recording liquid of the invention

s alsq a ] e to . t i.nkj et recordi ng appar at us
d%ﬁ%’%%ga %Pjglﬁggg:kl né&tpyljégeﬁéad, wherein the nozzl es
are aligned in a_voluptary order such _as zigzag, etc,.
and tRbegasordingdigurtepmiainig s varh hsniadhatecrding
as or a fraction of the inage
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 member 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 31 from the recording apparatus body. This type of
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15 resolution and aligned nore wi der than a recording

medi um  The recordi ng apparatus stated here may be a
VOR3Pt i onal apparatus with a combi nati ont Qf/F2005/017539

facsimle, scanner and tel ephone as well as output

rinters for.P r digial
Prert B pat L5 BheMH RSP RTEDR, foh B EEPAERLERAA0
and i nkjet recording nethod of the invention,s the
Do tiedlcbY s hanRRaEY Basth e O B St g AL tpe
i nvention conprises an imge forned on a recording
oddibimebyypbe recording ink of the invention. 46 WO
2006/ 030976 PCP/ JP2005/ 017539 The recording nediumis

not | ipgd %tﬁﬁp% BRY1iRe oTeIRCeth el diloolf\thanthvention to
exanpl es thereot include regular paper, gloss paper,

s BRI BERR gL e e LGP Boohpat oy S Fle

conbi nation. The ink record suj tab be . used for
ovaiieyyaap iy pesete. J@slrapﬁaveﬁrg%emﬁbmpgdh%h%egof

hi gh-quality and excellent stability with no blur is
st &b il the chn Coracpud non atabilotyt ern wanbiteiged weithhonlhe
present invention, and recording ink which excels in

sgﬁéﬁhﬁ;l@&iéh%ﬁa it s HigHtdnfeoahi@ad cltesaidly euithabde.
I ne O

of printing resulting in an inage production of
vt er prgpneds SShmteg i Ropabl BBy feE toPhe serial fype
o i i S et TS B S T HRER o
recordi ng paper, ink cartridge using 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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15 recording ink, inkjet recordi ng apparatus, inkjet
recording nethod and ink record, can be provided. The

woexedshes of the invention are expl ai ned as f @ldrPibo0s/017539
however, these are not to be construed as limting the

scope of the invention. All percentages and parts are
by neEke urlcesdir®d nm ediwat Bdnot Hemited andxemplbe selected
(Exanple i) <M || Base Formula> silica / disazo yellow

EQYWASLLE A DERAples fife R ihclhdeWe RDR&T $§Q8¥,6glos_s
PCT/ JPZ2005/ 017539 ~ (having 1/1 mass ratio I norgani c

o BRPEhe N3 b, b 9L S gPRPFERI S cPLO BN et

l auryl et her_expressed by follown 5 Structural
apdrtha bikes Thegmmny &aes{}ﬁeé@tlame gr lnscoaalgi%atwn
Cl2H25- 0- (CH2CH2O) 43H deioni zed water 78 parts
<l nk Fbenukare catdoweryp sadtwkely belwsdihfer varid@9 pamases
10 VONCQOAT 4001 . 8 parts (an acrylic aqueous

a§@ﬁdt¥é‘h£ﬁ8h%him A DaYB of b ghf@ﬁmlmg 4 SARSI R

C, the volune average partl C di aneter of 100nm
0
aﬁdgstol i d ﬁ)art 5‘%{ lggécg}/dg&ss by Dai ni ppon Ink And

Conventional problems can be solved by the present
invention, and 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 tones on a regular paper as
well as on an exclusive recording paper, ink cartridge using the
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
indicated otherwise.

Example
(Example 1)
<Mill Base Formula>

. silica / disazo yellow composite pigment -++ 16 parts
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15 glycerin 10 parts triethylene glycol
art

25
2,4-trinmethyl -1, 3-pent anedi ol 4 <0q s

w@ﬁ@ﬁ@%‘?iﬁt expressed by fol |l owing Structural P@%mﬁ?%”’”

4 parts 20 C13H27-0- (CH2CH20O) 3CH2COONa Proxel LV

(anti e 130t fs09aki REERhbrgant §ipa¥ent particle to

dei on?@%&li%tle? . 48.18 part srﬁggt , ﬁpgfﬁ;oxy%t hyl ene

| auryl ether s _dissolved in dei.oni Na}
OTBRYLE Bilﬁﬁ’e%v%a&ﬁg S RiRRd T RAC S F 171 Yp W Koevo

2006/ 030976 PCT/ JP2005/ 017539 satisfactory extent.
Coirpcbr ni a beads of 0.5nm dianeter was filled into a

kneadi ng apparatus, DYNO-MII KDL A by W A Bachofen

of Swkt gely ek thynenkaadtyile keer atoxpree6edrby dollpwing
hours to obtain a mll base. The neasured vol une

5 S%i‘ﬁ@?lg?afsm?%ﬁﬁ £33 AORIGAICEubRECtERLOr - TBE §id s
pi gnment was nm ﬁ'he average particle dianmeter was
measured_by UPA.15 M crotrac, |Inc. Next, VONCOAT
4001, @P&@é?&h,&]&?ag@@ gl ycol,
2,2,4-trinmethyl -1, 3-pentanedi ol , surfactant expressed
by abovdeiamizsd: wetter al * Fofénpagtstri et hanol am ne and

Proxel LV were dissolved in deionized water to produce

<dAnkeMogheuland the vehicle was nmixed with the mll
base and then filtered by Tefronfl mmade filter of

| P M avE§398-PR Full AERIPbAise POdY00 Fantal | ow ink for
j et recording.
10 - VONCOAT 4001 --- 8 parts
(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.)
15 - glycerin --- 10 parts
- triethylene glycol «:- 25 parts
- 2,2,4-trimethyl-1,3-pentanediol -+ 4 parts
. surfactant expressed by following Structural
Formula :-+ 4 parts
20 C13H27-0-(CH2CH20) 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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15 (Exanple 2) A yellow ink for inkjet recordi ng was

produced simlarly to Exanple 1 using the sane m ||
wobassmsewrd | nk fornmul a as Exanple 1, except feerNpNeS¥Fs30

4001 was replaced by HYDRAN HW940. HYDRAN HW 940 is

a pol yester urethane aqueous 20 iononer having the
sabtisfaotory ielkitehor niZigedmripeb ea ds @fod. 5a0n dvangter was

average particle dianmeter of 20nm and solid parts of

ﬁﬁ&&/oln*ea a["k&ﬁaabﬁn@%ﬁb&?&fhé R YO - S IMICBILSA U@V, A.

le 3) Ayellowink for inkjet recording was

Ba%%% HESH ST odamfl et g AR5 ﬂ?gé)r%’eoﬁ%f%a%e

and |nk formul a as. Exanple 1, exce r VONCOAT 4001

hongs tepbhaty ab?“‘]/tb/ﬂsQlUTIWEm%@ﬁ‘U' pi vghume average
acryl -urethane -core shell type agqueous emnulsion and

paraicla dieltheter of $hlei clongmprtepelt yigaheat was 20myg. arlthe
s drying. It has the mninmumfilmform ng tenperature

av%frfil g i"tqt: 1§ﬁ%rt@9%v£§"ﬁﬁé§é@ré’d %?EUFA 50 PMHAcrotrac,

art s 38% b mass and acryl / urethane ratio
Inof 50/ 50 by Tal sei F| nechem cal Co., Ltd. (Exanple 4)
£0 <M || Base Fornula> . si I i ca / qui nacri done C. 1.
Pignment Red 122 conposite . 18 parts
( hav Ngxu,/YQMS@A’StNﬂ bf glmrgan ﬂ:élqctbg'r}@ma gaeelcl e

to organic pignent and the primary particle dianeter
2 2f4-161wiel¥yl-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 Dainippon Ink And Chemicals, Inc.

(Example 3)

A yellow ink for inkjet recording was produced similarly to
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15 Toda Kogyo Corp.) anionic surfactant expressed by

foll owing Structural For mul a . 8 parts
wQ 68 P

) Xx7- SCBNH4  dei oni zed wat er 74 papﬁémg%mb”
<Ink Formula> . above-produced mll| base ... 100 parts

T 00
PCT‘“/COQJ onzg/siaﬁgk&rﬁ"ﬂtﬁe%l?%a%%%%*%%%%ﬁ%%%&%“ ple
1pmeppefoaismé%@em%#éﬁaﬁiﬁ%bsm?ﬁ&& oy
mass by Dai ni ppon Ink And Chemicals, Inc

10 paWEM- SZlU-inJaarmaijétureth}(nq;gmg shelf type aqueous
2- et hyl -1, 3- hexanedi ol 4 parts surfactant

a Yo d ©lal SVFEAG oSk Tiuhddi hfter primgangsand
§ %&c}ea 80H to 2- am r%gbrzolgﬂmﬂ% e';p S

dﬁ&?ﬁgp Eﬁg} %l&gﬁ{)s%rlh%mdf Yeh ¥l AIH Lo é‘%\’xg{grof 10°C,

46.5 parts Next, foll vvln the m basef
veliuncaveragomrtioly GARALEF 5L 0;51 ROUE PREVOPE $8% by

average particle dianmeter of 15 60nm vvas pr oduced by
rhA6s sind h&tyhétdmdhameEx&ﬁIpld 40/500hgFBaispaFinechemical
glycerin, 1,3-butanediol, 2-ethyl- 1, 3-hexanedi ol,
Co., Ltd.
(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—© —0— (CII,CH,0),;,—SO3NH,

. 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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surfactant expressed by follow ng Structural Formula,
2-am no-2-ethyl -1, 3 propanedi ol and Proxel LV were
wodbessnbhosged in deionized water to produce a vebirGb®0s/017539
The vehicle was then 20 m xed with the m Il base and
filtered with Tefron'"-nmade filter of 1gm average
tepperatuzeatfes° €p vobtiaicnasemage particle dimmenks of 100nm
recordi ng. (Exanple 5) A magenta ink for inkjet
2 SOnAl A0 s BOBEHLLth BlTby B hinigloVPrR0REH0BEIFicals,
PCT/ JP2005/ 017539 to Exanple 4 using the same ml|
I base and ink fornula as Exanple 4 except for VONCOAT
18001 was repl aced by HYDRAN HW 940. HYDRAN HW 940 is
a pol yester _urethane aqueous 5 iononmer having the
mi ni nugdaerans or ni Ag RatHser ature of 0 C,  vol ume
average particle dianeter of 20nm and solid parts of
5 50% - by, 3rbsgame dial ni ppB0 pakt#nd Chemnical s, Inc.
(Exanmpl e 6) A magenta ink for inkjet recording was
pr oducggeeﬂ%%ig-lﬁégg&(%iglaanp{ ﬁaﬂ'lté‘s' ng the sane

mll ba Ink formula as Exanple 4 except for

VONCOAT 400 s repl ac by M 3210 M 321U is an
acr yI'-EPEE ﬁ\é\&%%? e adpytf%]\é\’%%gﬁu\é\g%%i'on and
has a self erosslinking property after printing and

Forandtyirwg. 4 paités the nmininumfilmformng tenperature
of 10 C, volume average particle dianeter of 100nm

sol i &,REL, S(PCEBAYERY OH

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
lnm 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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mass and acryl / urethane ratio of 50/50 by Tai sei

w(gqﬂ%@??%cal Co., Ltd. (Exanple 7) 20 <Sul fOII},alI/jPQB]OSR)fI7S39

Pi gment Surface> 150 parts of silica
pht hal ocyanine C. 1. Pignent Blue 15:3 conposite

tog'g%”éﬁng&ﬂév& hgi&é#}%&%%mreaﬁiﬂ Bhsk YU DAL FORIOREN b

e€'to org gnent and the primary particle

d
di anef er, of 6pm Cor p. '
Eraapbnt orceth 1o SN GOATGHYHicR b8 sbplRte 4y HTDHAN
PCT/ JP2005/ 017539 This was then differentially
HWa94@red by a bead nill and 15 parts of
am dosul foric acid was added and stirred at 140 C to

150 CHYDRAN HWFr$40 @btaipotyl sieur nye thesne agmeposr ed
into 1,000nm of deionized s water and a wet cake of

5 ic%#{%%%?@%@%gggf%hhﬁﬁdm@i‘hﬂaf&ﬁﬁ{& B@rélp%ﬂaguﬁ’bm C,

e pignent was obt ai ned by

centrifugal machine at. 12, 000r Thi s rho I 0
Vb mE. T AR AU LIAIBACT T 05 OGO A B “RaT bR G Of 50%
wat er and pH was adjusted with |ithium hydroxide,
b ainlamsely Byathipalomnnkohnddhemicaheektd-ati on by
ultrafilteration and a carbon bl ack dispersion liquid

(Rayniglagpi gnent concentration of 15% was obtai ned.
This was then filtered by Tefron' x-nmade filter of 11im

aver age._po dj r: b ) h3ReESIfMilarl
i qui & mikg e IR g PEPEYFRLT, ppRbafeeg aimilarly

Lo rQhume qverage pantlcle dianper, 191 0hickRRL Wsc! ©

Example 4 except for VONCOAT 4001 was replaced by
WEM-321U.
WEM-321U 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, solid 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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above- produced cyan dispersion liquid . . 100 parts
VONCOAT 4001 5 parts (an acrylic aqueous emnul sion
woravd/03gotshe m ni num 20 fil mform ng tenperat wca/Jet005017539
C, volune average particle dianmeter of 100nm and
solid parts of 50% by mass by Dai ni ppon _1nk An
Tltkewasatlsen [diffeyegitialdyissattered byaz ad11,nsl}oailgn]e’énparts
. . 30 parts 53 WD 2006/ 030976 PCT/ 3P2005/ 017539
of2a gl B¥kulfordc hexdneds eldded Anphstisredrdtatd@nt C to 1560° C
expressed by following Structural Fornula 4 parts

£l fd—%rod QCH2CH2) 80H 5 2-amino-2-ethyl-1,3
pr opanedrl ol 0.3 parts Proxel 1V (antiseptic

 anti f ungal nt . .2 parts . .deioni ..
16, 5 QhrEmad SFitlastan P L i FO6CHI S &ionized
1, 3-butanediol, 2-ethyl-1, 3-hexanediol, surfactant

5 waker assbd wyt aakecobsnufaca-sreatiasd polipal/mphthalocyanine
2-am no-2-ethyl -1, 3 propanedi ol and Proxel [V were

cm.ssz%qmsﬁtimlféeugm zoth pesiee pizmentuces abtahmed by ht
was then mxed with cyan dispersion |liquid and

oL, AT 1 a0t G
whec-dieevaes! th calDeE b hrledvhprad water aid FH was
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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Exanpl e ; using simlar mll base and ink fornula as
, except for VONCOAT 4001 was replal;‘ce[? SR
W‘Eﬁ%&%ﬂgm 940. HYDRAN HW940 is a pol yester ure ‘ﬁg%)é/o”ﬁg

aqueous 20 iononmer having the mininmumfilmformng

t enper af. %g pfl Q0L Cxan¥@{d1ime . avar@pasparticl e di ameter
of 20nm an so ‘id parts of 50% by nass by Dai ni ppon

I nk And [ nc.

R e A e Bt

2006/ 030976 PCT/ 3P2005/ 017539 Exanpl e 7 using SI m | ar
Formulpase a3 formul a as Exanple 7, except for

VONCOAT 4001 was replaced by VWEM 321U. WEM 321U is an

acryl @yslEL P40SHeCEISREM t ype aqueous enul sion and

has a self-crosslinking property after printing and 5

dryi ng. 2JathE§ 2-Benyl-1, Wo&idr{&h@lm ng ¢.8nperad ure of

10 C, volume average particle dianeter of 104nm solid

gg/r t53 rﬁ"é‘?%@* ‘ﬂ%gﬁg X tX%%ﬂgé{{ggEﬁ?Ex;al '(92(1’60'311'%

10 <M || Base Formnmul a> SI I i ca/ carbon bl ack conposite
pi gnentdeiphigadtwat¢havi ng6PPFSs rati o of inorganic
pi gnent particle to carbon black and the primary

par t i Nlegt oV ABQONT 2004, KdgyerirCol,3-hutsnediol,

pol yoxyet hyl ene | auryl et her (nonionic surfactant
2§Mﬁsf%dh%¥cafn%|418w D Alct et Wi refQE A PhboveSSPALdttiral
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 1pm 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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C12H25- O (CH2CH20) 43H dei oni zed water ... 74 parts A
bl ack ink for inkjet recording was produced simlarly
wot0o6/@&Q9xanpl e 1 using simlar ink formula aschyemmssirsso
1. (Conparative Exanple i) A magenta ink for inkjet
recording was produced simlarly to Exanple 1 using
Ex At ient haingrknfidamhill dsadexandl imK foexedptas Example 7,
VONCOAT 4001 was replaced by Pesresin A-520 after

oo %N\@cﬂ&@@i@@wgs 7162005 OLESB2 FUM |

e using simlar m base formul a as Exarrple 1.

Pesr st e d

resi W??fj é‘FF ge‘%%r atur gt%}ﬁe Hﬁluteous

55C. (solid part S of 30% Takanat su Q| &Fat Co
ethudsiorBenadubesia spif- gr@%mﬁwg PIopeghy @fteppsinting and

A-520 shoul d not be considered as a polynmer particle

5 dgf |ISﬂ BBs thEonyiaviaduvefifwatmhaify teadpeiaBaseof 10° C,
or mul a phot hal ocyanine C. I. Pignment Blue 15:3

@%e%%e%&% b8 ORI sk 100D Oh &CNEaWi 43} St 6F 38% by

parts anionic surfactant expressed by

GO/ SEaaSine F8FONPE a0/ A B TaRs LR fpdfitan

Next, a mll base haV| ng vol une average particle
Cdl,ahbder of 100nm was produced simlarly to Exanple 1
usi ng above m ||

(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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base fornmula and a cyan ink for inkjet recording was

W%@%ﬁggﬁby the ink forrmula and nethod sim EQ:T/}P%O:/017339

(Conparative Exanple 3) 20 <Ink
acid Red 52 (water-sol uble dye) 3 parts

S i LR T i

2-ethyl -1, 3- hexanedi ol . .. arts :
surfa F%Fﬁm@xé @@éﬁ %VOF%?‘FZ%%% 5 gi%%nﬁ%léh%?%s mel%resnl
parts CH3 CH3 CH3 CH3 CH3CHCH2C. C=C-
ahdCis glazs. transibiom temppratureq T @ggt(% (gogd gaﬁgt&l@f
g HHIn above Fornula (7), each "p" and "q"
3099 hgSTAkE nédtsu @hb&ﬂawCoLOLtd )12Beca@<$|ewm is dissolved in
dehydroacetate .. 0.2 parts dei oni zed water . 72.8
5 V‘Paacretr,s Pesresin A-520 should not be considered as a polymer
particle or emulsion.
(Comparative Example 2)
<Mill Base Formula>
. 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—S0O;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 +++ b5 parts

+ diethylene glycol --+ 15 parts

56



After conposition of above ink formula was stirred and

10 dissolved, pl-1 was adjusted to be 10 with 10%
woxobaa3owne of |ithium hydroxide. This was fil tpereedsiirs3e

Tefron ffi-made filter of 0.20pm average pore

di ameter and a magenta ink for inkjet recording of

di f f er @netlyl-dr3 hexamegliohi t houd p@attyner particle was

produced. <Evaluation> 15 Next, various properties of

each .oficatyrtd saefabtaati dxpefssedxbypiotlowing Foamaula
Conparative Exanple 1 to 3 was eval uated as

o/ ow ng...The results are shown in Table 1. (1]
(7gurfa\(lzﬁeg%§ﬁ%—i on. Measurenent Surface tension of each
recordi ng i nk of Exanples and 20 Conparative Exanpl es

we me red Z type by Kyowa 57 WO
20@%‘/‘303%3;6 PC&H?P 5/017539 Interface Science Co.,
CHe@HORC $H G §8-8EHs pH of each recording ink of

Exanpl eg) and Cgnparative Exanples were neasured by pH
BOY- P2 Shi ng?p en Electric s Manufactyri nqblCo 7
Ltd. [ sc Stability Eval uati on’ EA8RTY of i ng
i nk of | &tnpl eé§rrjd Conparative Exanples was fed into
the inkjet/pri\@tey, 1PSIO G707 by Ricoh Conpany, Ltd.
The recgyerabi lj tyqvvhen printing was halted i o wthout
cappi ng or cleaning during operation was investigated
and each reliability, in terms of how long (in
secordashbbve i étmidkd7) f eachrjpdcanddqfi reptdsemtscame
m sal i gned or for mass of discharging
integer of 10 to 12.
- sodium dehydroacetate <-+ 0.2 parts
- deionized 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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ink drops to be altered, was evaluated by foll ow ng

N E . . _
WQST%@%/Q%?%S <Eval uati on Standards> i5 A: 600 Slftcl‘?ﬂqusfb%sm
C

60 seconds or nmore and | ess than 600 seconds
| ess than 60 seconds [41 Saturation Measurenent

I a@g@&@iﬂr&g ¢pk ©ofd.Exanpl es and Conparative 20
anples was fed into the inkjet printer, |IPSIO G707

i coh  Conpany, Ltd and each solid i nage was
[@/Pﬁt _@@e%?“’bt eﬁfiss. Regul ar paper was used for
printin est. ter _prints e dried, h_val f
br i ghpHest oneh TAGHIBE K ot ForBBLP S @b b Arifive
spectroscopic colorinetry densitoneter by X-Rite._ The

Exatmhples vV e200fred3hp 161 F80/G P20bs/ Dhnsdengendhlectric
nmeasured saturation value to the saturation val ue of

5 Mgﬂa@a%@gg? Mersied 2 (yellow 91.34, magenta: 74.55,

cyan: were cal cul ated and eval uated by

.oW ng standards. <P . Printi T
BB R SRR R o o™
y FUj1I Xe Ofi S
CanonTash reaading {1t o BFRm §§uapfg€.5y(€f?1§%é‘§%1¥rg‘?%b)1/o

B: 0.7 or nore and less than 0.8 C less than 0.7 [51
ESedmipths Resé Sedriego 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 mo1;e 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
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Each printed part of the inage sanple produced on the

gl oss paper by the nethod simlar to saturation
womasoeteent 15 was rubbed back and forth for gE1ipaRS/017539

using a white cotton cloth wth a | oad of 900g by

Crock Meter CM1 by TOYO SEI KI = Sei saku-sho, Ltd. Each
eaxdnpleasase d kahuohbion vdlug th thpesabtintationayabieaf dpran

foll owi ng standards. <Paper used for Printing Test> 20

CEASVe s 2 GMIRNW! 01534 Nin Rapeya: (T 665 )cyayn 'S82 182) were
Epson Corporation Professional Photo paper PR-101 by

cajﬁﬁ?%ﬁéd]gnd é@(ﬂﬁ'\‘?etd Bguf;%gﬂﬂvgﬁ{ r%gaﬁglgil@%ge dr opout s

ur on rnmage surr I ngs 2006/ 030976
PCT/ 3P20Q5/017539  scarce B: image dropouts are few,
<Bapepifor Ruintpagskeston i mage surroundings C notabl e
i mage dropouts and blur on image surroundings 5 0[1:6]
5 Wat erBe golnepapvat My FapteSA ber NBH Biseh ©n..chtdh.
printed part of the inage sanple produced on the

regul ar paper by tReRehad24shyilaji XersRiOffaéd Supply
measurenent. Each condition of 1nk records was then

opserved v 1 evespHB.lpGbfallov s, 10|
<Evaluation Standards>
A: 0.8 or more
10 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
15 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>
20 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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10

15

20

B: mark (water mark) is seen around the printed part

Wdﬁ)%(?/'oif gewater droplets 15 C: smear on the s
fe)ﬁhe printed part received water drop ets %7339

L| ght Stability Each inmage sanple produced by the
sBRthwd simlar to saturation neasurenent was radiated
wth 0.35WM (340nm of 20 xenon irradi ance

conp o] h
of "D Refab® pRIEs ANk PTbugpi il Can HEERL AR e
Weat heronet er C 35AW Each reesulted col or

syarenndingson and alteration before and after the

irradi ati on was eval uated by foll ow ng standards

shown el ahabl6 G vz @ (epo3a9e Zen Pbig PO IB REE7TSBOroundings
<Eval uation Standards> A: al nbst the sanme B:

[g.] Wé@éllpq.@ofﬁeg@cogm zed but acceptable C large
degree of color deterioration and alteration 5 Table

(21 pTH i Fontens kpks datfbg J%“L%Lh;bgﬁiﬁe.d-r BSk O the

oA S A IR B o5 G001 hE SeBulaR DABRT B Bio i
7.2 BAAAA
similar to saturation measurement. Each condition of ink
records was then observed with eyes and evaluated by following
standards.
<Evaluation Standards>

A: remain the same

B: mark (water mark) is seen around the printed part
received water droplets

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 (340nm) of
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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10

Exan‘ple430989AAAAA Exanple 5 31.3 9.2 A AA
A A 666 . --- ~. Example 6 31.0 9.0 A

WORORG/PRON6 Exarrpl e 732.3 92 A AAAA Exanpl| RC18IP20B/017539

9.7 AAAAA Exanple 9 31.5 10.0 A A A A AW Exanple

0 30.9.8.1L, BAAAA Conparative 31..G68.8 BACBA
<ﬁ1é(@§}1§il%#ﬁaﬂl§@ir\9@>32095 BCAAA Exam.le 2

Conparative 30.9 8.8 AAAC Ex "Rgle 3 ----- From
t he résalmesshdwnsamerabl e 1, by using conposite

pi gnment i nk containing polynmer particle as shown in
ExanpBealferdtfo? istitR o626 8i\et hoke lehe ink record
utilizing the recording to ink, which has |ight

E? ?S'h{? O TRAERL A R PSR bl Yration

col orfastness resisti ng vvear or water,
Tébl%ulned 61 CLAIMS 1. A recording ink conprising;

can be

*

color ma'errai particle, polyner particle, C3 water
sofubTesgkygNL] and | g [6] .
. Ny (4 [5] Scratch [7] Light
Tension | [2] pH | Ejecting Saturation| Resistance Waterproofnes Stability
(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 ©30.9 8.9 A A A A A
Example 5 313 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 31.5 10.0 A A A A A
Example 10 30.9 8.1 B A A A A
Comparative| g, ¢ 8.8 B A o B A

|_Example 1

Comparative| g, , 9.5 B c A A A
BExample 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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wat er, wherein the color material particle is an

i norgani c pignent particle coated with one of organic
pi gnmen:t. and carbon bl ack, and wherein the vol une
average particle dianeter of the polymer particle is
5nm 200 nm 2. The recording ink according to claim1,
wherein We inorganic pigmeaMsparticle is one sel ected
fromtitaniumdioxide particle, silica particle,
particle, iron oxide cart cle, iron; hydroxide
particle and tin oxide particle. 3. The recording ink

laccqufggofglﬁ?elgﬁ Cb@bPBsind0 2, wherein the
or gani ¢ pi gnen conprlses one” sel ected from an

a afblbnendt acks pigmentc1&a p_h hal ocyani ne pignent, a
qui nacri done pignment, a non.oazo yellow pa dl.sazo

ay@&iym@plgypmicl@Jgnent and a heterocyclic yellow
pignment. 4. The recording ink according to one of

aclated dolwoBs saheset N ke color material particle is
di spersed in water and the recording ink further
wxioapy i ses an | east one of anionic surfactant. and
nonionic 6 surfactant, 5, The recording ink according
wherelmi thel, covher enant ¢ hea 1 apaoni clsut § act ahtotrgamic pigment
conpound expressed by the followng Formula (1). 1 -
particIB-CQ&}ﬁm}WIDh-onéx@mﬂoﬁ@amy¢aping$a and carbon black, and
wherein the volume average particle diameter of the polymer

particle is 5nm to 200 nm.

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 moncazo 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
recording ink further comprises at least one of anionic surfactant

and nonionic
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;i the Formula (1), Rl represents al kyl group, benzy
group, styryl group or distyry . group R2 represents
hydrogen atom al kyi group, 'oenryl group or styryl
group. iei v' is a subscript of the ethylene oxide
unit in Fornmula and represents an integer of 5 to 20.
surfactamtepresents al kali netal, ammoni um phosphoni um or
a.l kanol am ne. Y The recording 1Y _k according to one
Cr:( claimse 1 to 5, wherein one of carboxyl group,
car bonyl group, sulfone group and hydroxyl group IS

5 bondgd. %éé‘&i%fﬂ?r@ 1de ?f@iﬁ’& fmat ey i al 410%% %%aa?e

the color material particle dlspersed I'nt

anionid: suprieaé@é:r‘% dJ_sn Icncg(m g&r?crldl rig% e(g@ek?ﬁg{ c] a# nf]h%m_ncj

eln a voluan average par
color material particle 5 nmto 100 cm 8. The
Formul%eL%%ding ink according to one of clains _ to 7,
mherein the polynmer particle conprises filmformng
lity after 63 printing on a recording nmedi um and

m@mmﬂmﬁgmhg—(ﬁ)egm’rperature of. the p rmkula

ner_particle is _,v or less, 9. The recording I
accoréing to one of claims a to 8, Wwherein the p
Rynmer particle conprises self-cros :i nki g property

In tied Evgerng,lla : dﬁll R q'e'p' r'els ings al%fflergr%ﬁlpr)t Ibrégl z:yl—
recording C

group, styryl group or distyryl group. R? represents hydrogen atom,

alkyl group, benzyl group or styryl group. "j" is a subscript of

the ethylene oxide unit in Formula (1) and 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 a 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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10. The recording ink according to one of claim 1 to
9, wherein the water soluble solvent is at |east one
selected. from glycerin, diethylene glycol, 1,
3-butanedi ol and 3--nmethyl- 1, 3-butaneociol. 11. The
recording ink according to one of clainms 1 to 10,
printirnwherreian tde rceicay didt umkarconprd seishionen of i Inoi frodming
compound havi ng carbon nunber 8 or nore and gl yco
temperd@iflel COMOUNKL] kdbr Thediecer dingdok @accasgi ng to one
of claims | to 11, wherein the recording n; ink
conprises a p Hcontrolling agent and the pH
controlling agent at |east one selected from al coho
am nes, t.al, hydro ni y dr oxi-des
% 64 p osp onaélCllrl rox%lcdesrxdalnogsaﬁﬂw %Wam?g( % s
carbonates, and the pH i.: and | ess than
whereir £18 O et degich i IR g f 5 e D 1 ¢ o
12, wherein a surface tension of the recording ink is
proper35m NG e on 4heTHe GEEhird Mfd ikt accor ding to
one clains 1 to 13, wherein the recording ink is one
selected fromcyan ink, magenta ink, yellow ink and
black ink, i.5. An ink cartridge conprising; a
contai ner; and, a recording ink according to one of
clains | to 14 wherein the recording ink is contained
in the container. 16. An inkj t recording apparatus
conprising an ink drop discharging unit: configured

1¢o di c}]lrr?gcofrgi NG AWK GIPRS, thd afm @, {f@ae by o,
stinu atl ng t

wherein the water soluble solvent is at least one selected from
glycerin, diethylene glycol, 1,3-butanediol and

3-methyl-1, 3-butanediol.

11. The recording ink according to one of claims 1 to 10,
wherein the recording ink comprises one of polyol compound

having carbon number 8 or more and glycol ether compound.

12. The recording ink according to one of claims 1 to 11,
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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recording ink according to one of clains 1 to 14, Q

The ink jet recording apparatus according to claim 16,

wherein t:.he stinulation is at |east one sel ected

fromheat, pressure, vibration and |ight. 18. An

i nkj et recording nmethod conprising: 65 ink drop
phosphgisghdrgimgxitdes dand \41lloyl stietd Atdangooryated [ iarah the pH

imge -n.6. recording ink according one of clains 1
is 7 ot andde dH THwss itHdrr 1ell, recording nme ;od according to

claim..U wherein the LnmuiaLion is at lea t. one

sel ected fromheat, pressure, vibration and. light..

20. An ink record conprising: an image Forned on a

19 ecopyli Orz%%l@ ;ﬁtlg%l%égb%%u{ge% ding ipk according |,

no one

wherein a surface tension of the recording ink is 35mN/m or less.

14. The recording ink according to one of claims 1 to 13,
wherein the recording ink is one selected from cyan ink, magenta

ink, yellow ink and black ink.

15. An ink cartridge comprising:
a container; and
a recording ink according to one of claims 1 to 14 wherein

the recording ink is contained in the container.

l6. 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 14.

17. The inkjet recording apparatus according to claim 16,
wherein the stimulation is at least one selected from heat,

pressure, vibration and light.

18. An inkjet recording method comprising:
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ink drop discharging to form an image by stimulating the

recording ink according to one of claims 1 to 14.

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

pressure, vibration and light.

20. An ink record comprising:

an image formed on a recording medium using the

recording ink according to one of claims 1 to 14.
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