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WO 2007/ 072951 PCT/ JP2006/ 325667 DESCRI PTI ON Pl GVENT

DI SPERSI ON, RECORDI NG I NK, | NK CARTRI DGE, | NK-JET

RECORDI NG METHOD AND | NK- JET RECORDI NG APPARATUS 5
WOPRYIA?BAl Field The present invention rel at ePCTIP2006/325667

pi gment di spersions that exhibit super.ior

pi gnent - di sper si on st a3pgidyIPPIeyN. | ong-term
storage, recording inks suited to ink-jet recording,

BIGVERTy oSt RSIO Bimo b BRI AR B o,

Recent | nk- j et i nters have becone w dely used. by
TR LS RO DNG MRTHODARD N KoLom e GG RDING

cost; and also 15. color printers printable on

regul ar paper have beeARPBARATY$uUt into the market.
However, it is very difficult for ink-jet printers to
satisfy all of common properties such as col or
reproduci bility, endurance, |ightfastness,

,li(ﬂrgiqﬁédg[j..ng property, non-feathering or non-bleeding
8 ‘3u’b| e-face printing 20 and .di scharge
stability, .thus inks are sel ecti vel y enpl oyed

consi dd¥d Rgesembinyantorelatesté grigmepedispersions that
applications. The inks for ink-jet printers are ’

etchiibitabhpe bhaepi om ot dispnsi6AN@RIbIEY @haBE Johigkferm -
- dyes or pignments and hunectants such as glycerin to

SRS EHEL xS A Rin TR0 LB L HENAUE, dnd also ink -
cart;idgeé, ink-jet rec:m:ding methods and ihk-jet rec;ording
z.tp.paratuées. | | |
'Baékground Art
Re_t_:ently, ink-jet printers h'aiv!e b‘e_(lion;e widely used by
virtue of lowér noi‘s_"e and re'l'ati.vely less runﬁing cost; g_xlld also .
color printerg;p‘ri'r_lt‘.able '(;n rgé‘ular Ap;';qi'e-r have been actively put
into the ms-irket. However, it is very.'d'iffi'c‘ult f-'or-.ink-jet ’ |
: p;intérs to s'at_isfy ‘all of co_m:n';on properﬁes é’ﬁch as color‘_
'reprodt;cibility, etidurahce, lightfastﬁess, image-drying property,
non-feat’hefing or non-bleeding of images, double-face printing
and discharge stability, thus inks are selectively employed
considering important properties for respective applications.
The inks for ink-jet printers are typically based on water
and contain colorants like dyes or pigments and humectants

such as glycerin to prevent clogging. The colorants are usually
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WD 2007/ 072951 PCT/ JP2006/ 325667 dyes in view of |

superior-col or-produci ng property and stability.

wo Hveyesy | ghtfast ness and water resistance p(f;T,mmsﬁm
formed frominks containing dyes are relatively

| nferior ecifically t he wat er resistance_of
dyieggay V#%Wuﬂg SHPETIRL 6?{91’01%1??@59}% propspby and skhability.
it may be sonewhat inproved on.dedicated ink-jet
Hewerdir ntighifast hass ngdaw dtel-missetdnog off dyeaged formed
order to solve these problens, recently, alternative

ff@ﬁxoixﬂkﬁ%h%%mg’@ﬁ%e@ré RuBSlivady Q8 foFiothi Mpecifically,
pignents, in place of the dyes such as organic

BrPaleS sRateshiCRL Pudte id Ao ?bﬁ K B %?zﬁ“séﬂa

such as wat.er. Patent Literatures and. 2 f or
5 p@pmpwéthapg@ Hsm & brotpmegrh m'npmwmgde?e&qctmated

stability by way of mcronizing organic pignments into
inkpptt fedor ddhgned per dfavin@nanami- ebsonbimg lageri fic
di spersants. Patent Literature 3 is: di ‘'scl oses an

i nk-j ¢h dHerls RE1ve TRESH B oHIEEM)) fbd@rﬂﬂ?nhlﬁél‘hzﬂﬁve '
ani oni c di spersant.. However, it is |npOSS|b e to,

B SERE TR GBS LR ot ALARE RHbBSHEREREE! 1o

|s verty difficult to reduce _the particle size of 20 _

rdagamfdhe dwent sucht @s vggamiePigaxenty anducathen MMask

color tone. Furthernore, in cases where pignent

10 adbsqnéenmitmdofvithmmfantximwbardi\spieghﬁntaramc‘bdﬂ)spgmhd'
: there exists a problem: that dispersion stability of

lﬁttgriﬁé‘&f'a sfchNA€ W #fer P DABPLE IRtEratuk! ¥ 484 2, for
coagul ate with aqueous sol vents .ini nks I'n cases .2
example, disclose methods for improving ejectmi:' stability by
'W‘ay of miefonizing organic pigments:inte' ar"}.)article diameter of -
50nm or less using specific 'dispersan’ts'. Patent Literat‘;ure 3
15.- discloses an 1__{11{ jet ink usmg a speczflc orgamc pigment and an
anionic dls;persant | l
However it. is 1mpos31b1e to. mlcromze orgamc pigments "
into below their prlmary s1zes regardless of any dlspersants
Furthermore, it is very difficult to reduce the particle size of
20 organic pigments into 50 nm or less without degrading color
tone. Furthermore, in cases where pigment dispersants of
lower-molecular weights are employed, there exists a problem

that dispersion stability of pigments is inferior, pigments are

likely to coagulate with aqueous solvents in inks; in cases
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WD 2007/ 072951 PCT/ JP2006/ 325667 where pi gment
di spersants of | ower-nol ecular weights are enployed,

t he disrer3|blllty is likely to be poor due to higher
WOIM8%%F1 es of pignent dispersions. There exi BET/APHIBO/ER5667
problem that printed matters fromthese inks are

whetd pighfutt BopSHIA S0P 16RekShdIECu B IwHERES are .

resi stance. Since ink-jet recording requires-stable

R o HbIRLT i IRBT Rolh ioby"BRE 8 Rlenon

&a far fr%m solidifj cation-due t?l drying at. orifices
VEHoexties fk Higmont dieparsioddds. Thereavast ilepe parblem
10 di spersed organic pignents are utilized for ink-jet
that@pdntgd miadverefrom thhess inkssimbihsaffieifent ﬂn'emmtch
may be degraded wunder |ong-term storage in

: r@@iét'a@iéleaﬁndtxbkﬁef hesi@stldd.ng coagul ation of -
pi gnents nay ead to. clogglng of eJectlon nozzl es of

I nk-j reco heads._or _non,_ ej g i nks
EopectoipFs K rAER find P AR e, SFAB R A RaRAeY of ik
Ion? afrlod nozzle clogging iis. likely to occur, and .
dreglets tramey minat nge@;m k-jpt peeording baadseit is
devi ces such as nazzle caps or suction tubes, whi ch :
neeessbty thiatddrd ngktlhefdmﬁ&immlommnbﬁndﬁe &o drying at
“devices. Furthernore, when printing is tenporarily

oﬂﬁ@@@@%h@rlﬂg e%b%fwﬁgﬁﬂaﬁoed ﬁ%as%sseﬁfetree?fusogf

due to bl anks o a single in pri

of t en _occur obl.e
ASFHETH Sreppif Bifmeia @Fﬁl{ﬁ%dd@c#aﬁgfrgwﬁﬁ&g’
due to distorted-injection direction of ink droplets.
haw gvear, tdisperatm ﬁﬂ:agehéy A mmeu§s anamlgeduegraded
pi gnents, 3
under long term storage in part1cu1ar thus the resultmg

eoagulatlen of plgments may lead to_cloggmg of e]ectmn.no'zzlels
of ink-jet recording"heads ‘or'noix-ejecti'oe of inks. Espec1a11y
when the pr1nt1ﬁ:g; is suspended for a long period, nozzle
cloggmg 1s 11_ke1y to occur, and the thlcke_ned mkslmay deposit

- withiﬁ maintenance. deviees euch as"._n‘ezzle ceps'.or" sucti’en tu’bes,
‘whicﬁ plossibly hindering tile function of mainteea-nce deei(':e_s.
Furthermore, when printing is temporarily suspended or
nozzles are stopped for a short period due to blanks or a singie
blank in printing documents, there often occur problems such as
printing failures or intermittent discharge-failures due to
distorted-injection direction of ink droplets.

As for the other dispersing methods of organic pigments,

3




.10

15

20

WO 2007/ 072951 PCT/ JP2006/ 325667 so-called
surface-nodi fied recording inks are proposed in which

WO Riogorpss are stably dispersed, with no di spepepi#200d2325667
way of nodifying the pi gmant particle surface into

hydr gphi I [ c vv| th I box ou car bonyl gro
 solgallhd mindidieg %@Qﬁi}nél%%l ameTonesed ja which

bl ack recordlng i nks, for .exanple, so-called
s gnianis avelistabdy aﬁsbens@da%thmdibpensmﬂ,ebﬁdeicrf
whi ch carbon bl acks are stably dispersed, with no

Wb &I agNthe pRymtt-phrifels QAUTHRE iR OPdYdp KiloE QLS -

on t he carbon surface. In addition, .-as for inks of

<BPenF SR Sdoaeri’%nﬁ@v%f&p%dsﬁ%%‘:gﬁf’“? by gifsy? edoun,

pi nents are st abl persedq.w t.h_no dispers :
gherlikenedts §9¥¥1A SEOr AERE iaks JPH@F’#%?RQT9=
typically lack scratch resistance on regular paper or
sdech led esifhoe smpdpfied carkbn dinekerhayedreemterveloped in
resistance. 15. In'order solve the problens described '

vﬂbﬂ:‘lﬁcai‘ﬁ‘@ﬁ%l'a%kspziﬁ’gﬁﬁﬂl)ﬂﬂléﬂgrééﬂ with waﬁaﬁumnt
m crocapsul es or enul sion- where pigment particles

o Bastar S Eodhe A n Al liR ATE LB e YaiPopStifhce.

solidly by the resjin, dlsper3|on may be stable for a.
Ipoaa@dﬁepno@szfpraww ok coler migmentshisacglled b .
i mproved; however, it is expensive and dlfflcult to
soxkece hnod1fapdrcmlon pgntexts hdivenbeen dévdlop2d0immwdiich
| ess even pignents with a priqmary particle dianeter

tREANEBILE phPRNohes @ reithadlyVd ispelrBBd W n o éi@ﬁrsant4

Literatureés4 and 5 describe-a proposal in which a
However, these surface modlfled recordmg inks typ1ca11y lack

scratch resmtance on regular paper or dedicated gloss paper,
and represent poor water -ré'si'sfancé.‘ » |
| In ordfr-sc;lvé thg "_:probllems déscxl'ibed above, .t.helre is
p_roposed. a-n ink-iet ink containing micfo_éapsulesl'or emulsion
© where pigment particles-a.re_' coate'd.-w-ith a re:z-s_.in..' In accordance
: 'With'.. sﬁch a proposal, sinc;a the pigment particle.s are coated
solidly by the resin, dispersion may be étable for a long period
and the ejection stability may be improved; however, it is
expensive and difficult to make the dispersion paliticle diameter
into 150nm or less even pigments with a primary_ particle
diameter 50nm to 100nm are coated with the resin.

Patent Literatures 4 and 5 describe a proposal in which a
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WO 2007/ 072951 PCT/ JP2006/ 325667 col orant may be

provided with' a nanoneter-particle dianeter and a

uniformparticle size distribution by way of
WOREHHSRSIng a dye onto the surface of netal @®CTARPL006/325667

andt then coating it with an organic Icon‘pound havi ng
I
SRS BHR AR 65 RO e BodPlofé ghorer

posal.,. water i stancg be i nproved coppared. to
$nﬁsa atmrfs)%mn@aaveie smé}ém%ﬁtgwf%mg fidgnpsiting a

be inferior' to the inks utilizing dyes, thus the
dee wintionthe sksface of mpptabpxide amalk thantewd tingeit, witlo an
As, such, in cases where dlspersants are utilized for

csédhﬁﬁfé'tﬁfﬂ?ﬁtainﬁ% PhAFRAE gHéh Jz%ﬁd%% I-é&é‘lt%ﬂg

hydrophilic, a resin nay be added to inks 1n or

o AT e S| P i

npossi bl e to obtain suffl CI ent wat.er 15: resistance
e8P TRRasal s Y ATrovsiABLS BAY beiimpreredepmpared to
reason, methods using water-dispersible resins are .
iprk}qoui;iidzmgwdwe\sehovtdrmemyahghtfmmgntemds tethd inferior
insufficient since the printed resin. particles on

=% S (iﬁ!is”ﬁh‘l{%.ﬁg”&ye €aphh¥ tWeSPEERRin Nk aLET

agai n. 20 Recentl y, corrp03|te plgnents-are proposed in
gpich an . ?r ani_c msnt is coated over i.norganic ° :

d’rperr?tprﬁg i gfélé: “irnorgani ¢ pignent particles-
of about 5 to 50 nmrare utilized as a core material,
it isbosych, doiensan mhere dinprsantspareaiilised fogs
tthan 100nm even when being coated with an 5 .
dlspersmg pigments or pigment surfaces are treated to be

.hydroph1l1c, a resin may be added to inks in order to
’cdmplemen't the lack of water resis‘tahce an&'vscratch res._istancé;
however, it is typically impo'ssib.le to ‘obt.ain éufficiént_ water
resistance Wl;__ezn water*éoiuble. polyi,nér-s‘are 'util.izgd. _ For this
reason, n:_nefhods using water-dispe.rsiblé resins are proposed;

- however, the water resisi;gnée' is still .i.nsuf_fic::i_et;t since the |

- ‘print‘ed.resin. particles on recorded matters may '_easily diép’grse
into water égain.

Recently, composite pigments are proposed.in which an
organic pigment 1s coated over inorganic pigment particles.
When inorganic pigment particles of about 5 to 50 nm are
utilized as a core material, it is possible to obtain a colorant

pigment of less than 100nm even when being coated with an
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WD 2007/ 072951 PCT/ JP2006/ 325667 organi c pi gnent (see
Patent Literatures 6 and 7). Conpl ex- pi gnent

wo Sfih@i@ef s of 10 to 20 nmare commercially ayei/ipabés2s667
al ready. Application of these conposite pignent

particles to E?ints or ink;%g? i nks are .also proposed
- oxgagiis qigzeent (see Patemt Li ngee$ gnghd.9. However,
t hese conposite pigment particles also suffer from
Qe pilex ariigan e at Tpdosawis of ldbtd 20y nih apardomm arciabider
| ong-term storage and insufficient water resistance
A1 TRL R d 51 S UpNScLfioR! bNEREsERLLEH SsithSrRREne
containing no fixing resin. . .10 I1nk conpositions
containing resjns are also propased, for exampl n
BTSRRI Op st TP 22get 5o, PETRRAd A flsciBsed
resin dispersed in water as disclosed in Patent : -

. ipj Patentlatamtures 8 and St aHeiwryver.pikpaeneomipdsateed
in polyper enul sion dispersion of a wat.er- insoluble
pigaientapatiideosddoisuffed fpémlthe linferiarudigpblsicmd an
i nk using an enul siron having a specific- filmform ng

sgggli’l?ff‘t_iﬂr][?%?ﬁcq'ﬁf h9sd icﬂigfﬂe?fﬂ s%lztr?%ﬁta'ﬂtﬁiﬂgufﬂéfént

I'on,, there exi st many proposals w respect to
addi tion of pol ynmer dispersants in opder fo,i ove
TR ETEESISERRPE AR SERREE R LS AN G P TEAIG] O LSS
disclosed in Patent 20 Literatures 9, 13, 14, 15, 16,
berausg efhdontaining heséxmppgestrs, pol yner di spersants
are expected to enhance the fixing ability. However,

t hese [adl yo@p odi Sp@IsSEt th iny pgCrdinssalfd alsd pedposed, for
i.nsufficient water resistance.due to their water

Apld, 4X iB¥CPontAHGl & figHeAL Ghd a%attepqﬁswsiﬂcﬁg _
resin dispersed in water as disc_:'losed in Patent Li_térature 10;
an ink confaining a pigment dis.persje'd in polymer emulsion
dispersion of a water-insoluble resin as aisclo_éed in Patent
Li'terature 11, aﬁé an ir;-k.: using an ér‘nullsion_havin_gla s‘pecific
film-form'in‘lg te{:nperat;ure as di'sclo<se‘(.i i'ﬁ:Pé;tent Literature 12. i

In addition, there -e?{iét man.y ‘p.roposais with respect to

: ‘addifio;l of pblyme‘r disperéants in order to impr})ve- fixing =
ability of the complex pigment particles as disclosed in Patent
Literatures 9, 13, 14, 15, 16, 17, 18 and 19. In these proposals,
polymer dispersants are expected to enhance the fixing ability.
However, these polymer dispersants typically suffer from

insufficient water resistance due to their water solubility even

though the scratch resistance may be sufficiently improved.
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WD 2007/ 072951 PCT/ JP2006/ 325667 Accordi ngly,’' such
materials are demanded currently as a pignment
di spersion that can exhibit superior

WO 300323961 di spersion stability under | ong-ter RCTHIB0AG75667
a recording ink, containing- the pignment dispersion,
that c 3 n LLoL: ai.ecl. ashabilit

i thoct e RERG b RHREROE AR 3R BRptang gl ireptly as a

about uperior inmage durabjlity such as water .. .
migment disparaton PaKt £a% AKBIDIL HIRC oA BIEIWPRE dispersion
hi gh-.qual ity images -with superior color tone on not :
séabylity dinde e dongoterdn sgopager amacording imbguteutaining.
paper, and that is. suited to ink-jet recording,- and
th@ phemealtal®perefdWot et @an AspfdiedtN Gpbeiord BRection
i nk-jet recording at hones and offices, aqueous inks

Ly Di_cal Ui Liyz : - er ,and

- sRBBikiHp ERnohe heabi ki & BrHfAge. ShAE 1Ag abous
wetti.ng: agents aiﬁ_contéﬁl} perneability into '
supeIiel A asn durabibity gush asapates resiHansphansnal |
additives. The ink-jet recording of .aqueous'inks is
lightfastypssathyt cabnr profidechightqoalityfin age sourhus
inks into recording nedia, therefore, dedicated _
superi6t coBGOtshabh PR e iBut
pr@’ci?\fi o poncihn et °a%1§§?g§§ﬁ}ﬁ¥€%‘?‘§?ﬁ‘gg-gg?’}‘?f@“t

f Loring co ents, on. r.surface. a
P8 e igh e PR AR R SRR P Bk fsfiing: ana
ngve er, ,the dedicated ink-jet recording paper is

the| zf ated teshmolegias since its production process

i'nvol ves nultiple coating processes after paper meking

and i ds fdreinks fop thieeinlegat aecpadiig iat hemwss ahd offices,
recycle ability 7 B S o ' .
aqueous inks are typically utilized that are based on water and . .

f:Ontain cqlorants, humectants snch a:s glycei‘in-, Wetting,agianté
to control pgr‘lmeability into recording pe;p_er;' surfactants and
other optional a‘cldifives;
Th_e -ink-j.et re'cdrding of-aqueous mks is fixed typically

- throuéh permeation. of th.e.at.lueous ini:s into‘r_ec.ording m'edia,
'theré.fo;'e, dedicatéd ink-jet recording paper has 'been developed
that is prov‘ided with enhanced absorbability, fixing ability for
coloring components on paper surface, and protection ability for
the coloring components. However, the dedicated ink-jet
recording paper is relatively expensive since its p.roduction
process involves multiple coating processes after paper making

and is inferior to the regular paper in terms of recycle ability

7




WO 2007/ 072951 PCT/ JP2006/ 325667 because of N

contai ni ng many processing chem cals; as such,

wo S§/bigkent imege quality on regular paper i SpE@fiaiffbasest
currently. The regul ar paper represents inferior
i nk-absorbabiljty -and | ess assjstance jn_ink
bssptsenineent zigpg AR PAegeesing chgmicaks. agisuch, .
recordi ng paper, therefore, there exist such problens
sufficéent dnagonuadiny an ma@darqsapéj isdnsiredesiratntly.
featheri.ng, (2) occurrence of bleeding, (3).
reducTHH‘rQ%uP@f‘%‘a@ér AdPrd RS inTerHr ikR! Msorbability.

g

devel opi n roperty, (5) reduction of water

tanc I edu t|o reS|st
Al BRistaghe TLUTE RitePman b o BHARDES fetitated
fixing property, (9) show through of ink, and the -
5 . inkkjet necordingmapent thereforoothare @xisbsnehsproplomgin
" to carry. out the-ink-jet recording on the regul ar
rpepeding on iafgmmephpyeaarss(l)obgmmﬁmd’eaué foatine nifige (2)

used for, ink-jet inks, through i mprovenent of ,
o@bﬁ{fﬁfﬁcéjg?ﬂﬂbéﬂﬁ’hé (3) rd@uchios! BF denshop e8! Wufion of
particle |amster he’ pi gment - dlsperS| b|||ty has been .-

rvedthrou el f.-dis ion stability,
opl® AEREIaRinR BRoRPER (D cradaonsf Fntel hepiitanee (o)
nodi fication such as oxidatjon, sul fonatl on, - or graft -
rpdngtinn ofdight sasistgmee:. (Surpdaetion ad@as sesistance, (8)
conventi.onal 20 pignment dispersion using surfactants ‘
10 raddceionef €ixisy phbpertgsigisshdwetderquighheftinkyeand the
: inmprove the above-described (5), " (6) and (7); the

1aQcent 'iéﬁhagﬂ{ ?Hltcﬂi 951v HéQ@forBﬁlé’ﬁastf}? g@g'otfo' Efrry -

plgrrentsa erlor tot ose

ectio b|||t erm reservablllt and
Pjé CH é’l r|e|cp§ rgt{le re ular pape y

" In recent years, pigments have been -often used for.
ink-jet inks through improvémeﬁt of pig;nentjc-lispersibility
15, aﬁdlor microniz.at-io.ﬁ of pﬂarticle dia’nieter The .
plgment dlsper51b111ty has been meroved through improving
: self‘d1sper31on stab111ty il.e. 1mpart1ng hydrophlhmty by way of -
‘surface modification such as oxidation, sulf_onatlon, or graft
polymer’izafion on pigment surface in acidition of conventional
20 pigment dispersion using surfactants and/or water-soluble
resins. These pigments may improve the above-described (5),
(6) and (7); the concentration and coloring property of the
modified pigments are inferior to those of dyes, and also the

ejection stability, long-term preservability and re-dispersibility

8
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WD 2007/ 072951 PCT/ JP2006/ 325667 of the pigment inks

are-inferior to those of dye inks. Thus, in cases

where' pi gnents are used as colorants, it is inportant
worew7/03miyance i nk density, col or devel opnent *, PERIP2006/325667

rellablllty In" order to-address these problens for

ecord
& %‘E%é’égﬂﬁ%%t‘ TRBh e s r L 30 RRLAE e, 1125 2 Py, i
partl ci ar emul si on of ester or vinyl based
ergrpignests aze Pé?érﬁs colanagttg, dt 46, important to
non Patent Literature 1). These proposal s enconpass
émkancernnk dengity, ailbordetelopolenit: n@ndemlmabﬂlty In"—
di spersion, .in which the colorant is io included in a

ol td aa@r@els%e%wﬁwﬁleqﬁp%ﬁ le?k'a@n%l-’es' 2 noli®Rr of

col or, organl C pignents are used as the colorant, the

1 the colo oduci |I|t und
i P e e, Pk 1%, oo s d BR3P uiALain deldPed oLy mer
superlbr to those_of pigpent . inks mnth mater sol ubl e
raefielessinspartigul ppcanBlgoa of pelyesters or yinyl based
pernmeability into the paper has. been investigated-in .
polyeet partitles (SeatPatémyg Literdivaed20g nom Patenance
printing:density and col or devel opnent and to suppress

Eﬂ%@‘f’afﬂf@llgh ’fhéé’??glog%rs?‘?@@n%mﬁﬁab@m %chlf‘tam;tnﬁ a

commercially avai whi ch e sur ace tensi o

el FEMShEy AP 5 eath 3B TN WIS, colorantine

the bleeding-and are-easjly dried on regular paper, _
insindpdiia areaterinselublch anneenedispersibleaasiog i nfhen

lower print density and lower print quality. On the
wilbenrgamde pignsénte peegsdd as tHk cbﬁoﬂxﬂg the rmage

~commercially available of which 9 "
density and the color reproduc1b111ty under conventlonal ink
fbrmulatlens on regular paper are5superi_br te those of pigment
inks with water-soluble dispereents. .
Heretg_f'ere, eontroi of.irlk perﬁle’ability into the paper has.
been invest:i_gated in order to reduce feztttlering arrd bleeding, te
- enhance printing densit;t anti'color &evelopnctént and to suppress
'show' through. A'super-permeable ink-jet ink 1s commercfally
available of which the surface tension is adjusted to below 35
mN/m to enhance permeability into paper. Such.inks
effectively reduce the bleeding and are easily dried on regular
paper, meanwhile there exist such deficiencies as feathering,

lower print density and lower print quality. On the other hand,

a slow-permeation ink is also commereially'available of which

9
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WO 2007/ 072951 PCT/ JP2006/ 325667 the surface tension' &

is adjusted to above 35 nNmthereby to slow

wo BRF/§®aki on into paper and to hold the ink onpshEpREE325667
area of the paper, which may effectively | ower
feathering, increase print density and _color

. theveunfacentension toadpasiad sa@bore BEomgdW m Hheredy, to
the | ower perneability degrades remarkably the.drying

sdbwl b éymakitesn Anitotp Ayge0anidhto bedd! e pakesn sultfisce area
resulting in deterioration of fixing ability and/or

lgeding ..b ' , o] e
of ¢hebApero SHRHnEey YifootiveRpfiw ol EubhbPIfy Tlddease
h .d I d tili di whi :
DB AeRSIER AR, oM s I Shmatttc A 6 xe duite, shap,

conbi ned to suppress the bleeding between colors

. thmenghy to assure immge quality. :However; incases of
doubl e-sided. printing using slow perneation inks, a
peri oMowewer, tR8Uokad borm@abilitk-dlsyiddedibaiarkably
printing, which deteriorate productivity of -the

- S PLITR LD IOt g = I i1 .8l so -

tHS L AREIiRr TP Frinfidt o 1008008 F e
device tp heat paper before. and.after t inting in
rgpHengyin Bﬁﬁaﬁ astmnd%fyflﬁgn%mlﬁ&ty ?gg@n@éﬁ ing
‘Literature 21). 20 However, -such appar atuses -suffer:
bletgreean talayedimpd ses efphiud bipdd - eploremeindnd lmaviewvuwf
heati ng energy due to additional heating devices,

thieke p1divTe i $ M adv@pleag esktded has bimdeseldpd dlam et
recordi ng. Beside these proposals; ink-jet inks have

R8A%ed i} which a slow-permeation ink and'a superﬁ-permeable_

ink are combined to suppress tile bleeding between colors
thereby to assure image quality. :H(;wéve-r;ﬂin.cases of
double-sided. printing using slo“‘r.'pe_rm'es.ltion' Z;ll-lks, a period is
re'quired to W‘_‘flit. iﬁk-dryii‘ig after ptiﬁt-iqg, Wﬁich c.leferi.orat-e
productivify of tﬁe double-sided priﬁt;.ilr-g_;‘ A printing

- apparatus is also commell'cia.ll-y avﬁil’aﬁle whiqh is equipped with
a devlictla to heat paper b'ef(;re and after the printﬁng- in orde’xj to
enhance ink-drying ability (see Patent Literature 21).
However, such apparatuses suffer from enlarged and
complicated systems and wasteful heating energy due to
additional heating devices, which diminish advantages the
advantages of ink-jet recording.

Beside these proposals, ink-jet inks have been '
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i nvestigated.variously with respect to reliability as

well as image quality. Prevention of ink-viscosity
WORes8 st i s denmanded to suppress cl oggi ng oPCEAPAINE325667

heads. For exan‘pl e, Patent. Literature 22 di scl oses

event e of
YV PR SHEREER 18 sl B wetbing
di-anet er-change into belowthree tines conparing after
1Pbag%él“t#]étléon?é'#§’eﬁ§1‘é’énﬁe‘rﬂk "XAFeRPISY INEERSasAISt i nes
t hereby ' maki ng pigments suppress the |Ink- spreading..
danohnidedio smpuress, cloggihy o ndegk: hegdsquafor yxample,
i mages on regul ar paper. 10 Patent Literature 23

Ph 6 105 8Be Bt ureka d rultefetcréesr f?ﬁé@"z'ﬁk vé‘fds%aﬁ"t?@%@@lrleﬂ%d

volatlle contents in th eln Is aliqurd

Si of, _the residual bel o
B RS pEpoBiesbiifpt “ﬁS%’\Fr R inee BERR Rsthenian
df\dethus alsollkeli/ prowde poor 1 mage- guallty
egaetﬂreebaaeemrgt%be t&’d‘ielel tlynea_sopmemng_a @ratar e
24 discloses an ink in which the viscosity- increase

hefobelcow did{binignesn caimaitiog of irtks twobtiimee thereby
" wat er-evaporation at 60C. However, the ink' is also

lﬂaemgqﬁtg%ght@s %sgmh% ttﬂtﬁhggﬁf qﬂn%;' Ssaeﬁelﬂlés

still |nsuf|C|en spite asvvéll

as d rab are d to,20 iLncrease b on.
K b ha t‘ftbwéot}mﬁﬂtg% ARty Fages etlely%l ar paper.
di scl gses that an ink wwth a viscosity of 5 to 15

nPa- s Hateagphtipriaiuse; 38 digeloses am dnkein yhyindr residual

quality. This literature disclose that a certain
atfmr)@uaqbdi‘aynbg vfoauﬁflabiqnt%dfteciﬂ 0haCiJnl!Sis a l1qu1d and the

~initial-vaporization

v1s0031ty of the resudual is below 10 tlmes of the 1,n1t1a1 v1sc031ty.

However the ink is one containing a dye thtxs also 11kely to |

prov1de poor 1mage quallty regardless of hlgher rehab1hty

Patent\therature 24 d1sclose_s an ink in whtch‘the
viscosity'.in—c'rease 18 below- 600 times 'co'l-n.pa:_rin'g after to before.

. w_aterl-evaporation at 60°C | 'However, the mkls also one -.

: 'contéﬁnlng a dye thus the water resistanee 18 still -insufficiertt_ in
spite that reliability as well as durability are intended to
increase by addition of water-soluble polymer.

Patent Literature 25 discloses that an ink with a
viscosity of 5 to 15 mPa-s is appropriate in order to assure

higher quality. This literature disclose that a certain

compound may be favorably added to adjust initial-vaporization

11




11 WD 2007/ 072951 PCT/ JP2006/ 325667 velocity and.to
arrange viscosity for reliability; which my. suggest
wo 00584245 on to solve itenms (3) and (4) in tergsy 2006/325667
those containing pignents.: However, this litera
|ncludes no description in terms of particl e- S|ze
. veleityi agddio arymge yiseositysfor yaliabHatynwhiah magk
reliability under |ong-term preservation depending on

s@jg@elst an sbhetion endbbve twmke(3)i zed (a) tikotgtins toMEBose
be reliable after preservation for 24 hours. As

cﬂﬁ%&iﬁﬂf%})ggﬁlve%t sl HY S ¥ lifetiiturd ﬂfblﬁ'd%goﬁ&t y

nks r to assure |g -qual I y. prlntlng un
her, .10 velocitie a i.le it [ icult-to
AasErrripR W te e S hp ol Nire st rﬂgsplgliﬁf’gﬁﬁ' that
theratures 10 and 11 di sclose addition of .
5 . isvatlee inkswiayplack eelimdilityoupidgmdong- tmsnfmeamm&twng
imge quality. Patent Literature 26 discloses:-that

depeseld n@hok @Jbttilonl he adaPeh d A n BezldBIAe A tho uith 30 may
ink inwhich.the ratio of pignments to resin ‘emulsions :

blSy ol btk 40806V VoV ELA8E g oLe di ameter of

oring. |ngre SIS m Such inks
conta|n| re sl pns may su ess feathering
throu&% Eﬁﬁgaegu eb}febwﬁgesr%&é&eruseaﬁé ﬁmcysw
“lack 20 rellab|I|ty as ink-jet.inks due to . ° - i
inksunf ordento |amgu'edhr5htqualAty pfrontmg)mmxharehtghmr ‘ &
reliability, Patent Literature 27 discloses an ink in

10 vehodibies, wakamnwhiel iblsediffiaddad Aosihe rellamaNdyt e
: | onest terrperaturetoformfllrrsls 40C or nore,

h?gﬁe‘pitscoki {@%gre 28 discloses an ink in which the
par rane : ,

cle
Patent Literatures 10 and 11 disélose addition of

water-insoluble resins into pigment inks for improving image
quality.. Patent Literature 26 discloses that images onregular
15. paper can be improved usiing an ink in-fvyhic]; the ratio of

pigments to resin emulsions is 1 : 0.1 to 1.1 and the average .

partir%le diameter of c0101"ing_ ingredi‘e‘nts is 03 to 1.2 pm. Such
'inks’lcontaining resin emuisions may suppress féathering '
through’ Ioﬁering the bleeding, howeverl, are likely to lack

20 reliability as ink-jet inks due to insufficient image density. As
for improvement in reliability, Patent Literature 27 discloses
an ink in which a water-insoluble is added to the ink and the
lowest temperature to form films is 40°C or more; Patent

Literature 28 discloses an ink in which the particle diameter of

12
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12 WO 2007/ 072951 PCT/ JP2006/ 325667 addi ti onal
emul sions is no nole than 50 nm However, the
reliability of'these inks is likely to be still

wOgMsar9stiactory and the inmage quality is ins®RCTiIIR2R6625667

still. Patent Literature 29. discloses inprovenment in

h L nonuni.f ormt f i=nKS_s ccopt ai ni ng
AR SRR Ko Bl Fiin o0 ek, PO TESrEorEe
cqoptaj ning five or _nore hydroxyl groups and a resin
raiailihy Of herei S 1% eﬁa @(L'iﬁtﬁttﬂ]l wneatisfactory and
perneability into regular paper and are problematic
tihe image gfialidyt iveinswffacidhdrstblleedPagent fliitengture 29 -
ability and drying period. Patent Lliterature 30
dii”séfdé&seﬁnin%alenié‘ﬂft ?ﬂfiﬁ*ifﬁﬁtliﬂ‘g ﬁn@nm&ﬁﬁmﬁcﬂ%{sﬁﬂe& Poks

resin and a self- dispérsible pignent in

- TRie e gt e pdfie o afEVa RS IR3Eg atyote

li
may l.ead to higher water resjstance conpared to'those
coateanrg §1vs o3, mesachedroxykhgeounpgand iange prvparelsion.
may be 15. insufficient. wth respect to marker. pens
Si¢leinksi fembdofeorhibiedovar penmeabilityhertooregulmnyaper
i nvestigations have been made.  regarding to viscosity o
dif 588Ser B 18Ma ict th %Qfm%-spfém?fgg. §adf%or ggge ing,

pi gment” di spersions and resin enul si.ons are

0. inks.,.Eor exanpl.e, Patent Ljteratuyres 29 and 31, . x
fhfind §BaliER i d PRI E P SHOY o BAERRL iEErarusF oo tiaeleses
is. not so significant in spite_of solid-content
aménkppnsigting offa wadienydispegsible apain endof f or ni ng
mi cel | e aggregates. - However, these. proposals suffer
skl b i s peesiblegoignyent iihywhich tthe S6MHAf éoxi it is 1.0 to 16%
perneability onto ' Co : J

| by mass and image quality is i_fnptoved on regulariﬁaper. This.

proposal may lead to higher water resistance compared to those

containing dyes; however, imtage supporting property may be
insufficient with respéc‘t'—_jto marker'_p.ens often utilized for

regular paper.

Furthermore, many investigations have been made

regarding to viscosity ihcrease along with solid-content increase

when pi’gmént dispersions and resin emulsions are added to
inks. For example, Patent Literatures 29 and 31 disclose ink

formulations in which viscosity-increase is not so significant in

spite of solid-content increase by way of adding a resin capable
of forming micelle aggregates. However, these proposals suffer

from lower image quality due to insufficient permeability onto

13




13 WD 2007/ 072951 PCT/ JP2006/ 325667 regul ar paper .
The perneability onto paper can be expl ained through

WO 5@9/04,j9§4y absorption represented by Lucas- V\als@ﬁwﬁ%ma“?
formula; and the higher is the viscosity, kthe [ ower

surface tension and/or the |ess contact angle between
rpgpdar panes.nkThiespermeghillisy entamprpevea e explained
perneability. Patent Literatures 32 and 33 propose
thddughotapill@ey Wbdoepticl cepobsen kyd diyhngas- Waslilnksn
of higher -solid-contents in order to inprove

f?r‘?ﬁz’lﬂﬁb' aldd ¥herl91‘3,ﬁ¥efrr1s EH@%%sEBQH?S@'h% RHEE £ ulrERER

due to i nsuffi.cient

er neabi | ase ere th Vi SCOSI | ncr.ea
gﬂ?}‘b“ﬂ%’éi@%l‘ih& %c?agi%i’etmeq%lﬂ ri TRy 1bke is
known that silicone surfact ants and
5 refuerédéocurhigive sl sQireﬁé?cPW§abdhlﬁYenrﬁﬁt@1t theratures
pernmeabjlity even in a mnute anmount and their-

mhdmriirotp@%eb@@mtmﬁv@powﬁdntnaldmexoaralky&ethers
exanple,’ Patent Literatures 34 15 and 35 propose

: ] [ I ants;
i ThES 4Rt Bolig o %E%@QS%?%%%%E%%?% -

pi t. di spersi-ons d fl uori nescont [

o n e Hss BOBavER: ChPPe aroR08als SHELHH H%ﬁo@&eﬁamage
i nk, W|thaV|sc:03|ty of no- less than 5 nPa-s, _
quaditytidng to inaufﬁlmntopeammaﬂ:glgmrmcaaﬁs wheradhe

pol ymer erulsion fornmed from pol yner fine particles

10 vam)sxwtmbre%@é wohHeWhd8olildycootadt énedydsng
materials. However,. these proposals suffer from hue

Ph.angf¥ Eé g:'l&tl%bhgh;b%&%ﬁ%t%ho‘yn%'@%f&&% i aﬁﬁue at

i nks ficult to attarn favora

fP her gltigmant_ conte , %nd al so,the wat er. t ance
uo 1ne ontaining sur actan

in a minute amount and their e;npldymeqt has-bee_n
investigated in the art. For ex:—ll,mp‘le‘, 'P-a_ten't Literatures 34
15, an-d.35 propose i'nk'jet' in];s wi-th ﬂuofine-containing |
surfactants, Patent Literatures 36 and 37 prOpose ‘inks Wlth
E plgment dispersions and ﬂuorme coutammg.surfactants
- Patent L1terature 38 also proposes an ink, with a viscosity of no
less than 5 ﬁPa-s, including a ﬂuorine-éontaining surfactant
20 and a polymer emulsion formed from polymer fine particles and
water-insoluble or hardly soluble coloring materials. However,
these proposals suffer from hue change along with increase of
pigment content in inks, thus it is difficult to attain favorable

hue at higher pigment contents, and also the water resistance

14
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14 VO 2007/ 072951 PCT/ JP2006/ 325667 and fi xi ng e

ability are likely to' be insufficient in cases of
sel f- dispersion pignments. Patent Literature 1:
WOReATSE Patent Application Laid-Open (JP- APCInIP2006/325667

09-263720 5 Patent Literature 2: JP-A No. 09-263722
Pat Lit ure JR- 200283828 Pat ent

eRH ik BT SrQ iy Yl Be O UTHART imy RSRLPE s
JP A No. 2001-192582 Patent Literature 6: JP-A No-
selfrlispersion pigmenis.Literature 7: JP-A No.
2002- 161221 Patent -Literature 8: JP-A No. 2003-49096.
Pat entPatdet &fiteeatdire] P- Aajane0Patbh® 1A pplieation
Literature 10: Japanese Patent Application

Eapdi HP(A R 2@ W6 15. Patent Literature
11: J Aﬁo 2 é?él\d%S @tent Literature 12: JP-A No.

P g e 5 0

Literature 15: JP A No. 2003-171594 20 Pat ent '

Li ter Hakentibitegpmtaned: dd0d Nop ZR02BR2B6 Literature
17: JP-A No. 2003-327866 Patent Literature 18: JP-A
No.. 2(R8teifiBRiterdtairend : JiPt-ar Noirkl AB6 IP7 A No.

2003- 327880 - Patent . Liter ature-20: JP-A No.
2000- 91947 Literature 5: JP-A No. 2001-192582
Patent Literature 6: JP-A No. 2002146231
 Patent Literature 7: JP°A No. 2002161221
 Patent Literature 8: JP-A No. 2003-49096
~ Patent Literzature'Bi JP-A No..2003-5'5591 =
' Patent Literature 10: Japanese Patent Appllcatlon
Publlcatlon (JP- B) No 62-1426
Patent therature 11: JP-A No. 55-157668
| Patent L‘l.terature 12: JP-A No.-0-1;217088 ’
| Patent Literature l13=.JP'-A ﬁo..‘2003_-4»9096
Patent Literature 1.41 J-P-A No. 200311_05229
Patent Literature 15: JP-A No. 2003-171594
Patent Literature 16: JP-A No. 2003-192938
Patent Literature 17: JP-A No. 2003-327866
Patent Literature 18: JP-A No. 2003'268278

Patent Literature 19: JP-A No. 2003-327880

Patent Literature 20: JP-A No. 2000-191972

15




15 WD 2007/ 072951 PCT/ JP2006/ 325667 Patent Literature
21: JP-A No. 55-69464 Patent' Literature 22: JP-A No.
s /449 Patent Literature 23: JP-A No.
WO%%%@%%SQSB Patent Literature 24: JP-A No. %%T/{Pfﬁﬁésés“‘l
5 Patent Literature 25: JP-A No. 2001-262025 Patent
Li t er DateatIorterRtardl® 1 0P 38 N3G 5Bab8464Li t er at ure
27= Japanese Patent (JP-B). No. 28' 67491 Patent

Li t er Paltea tAited RtArdR2:QIP 18443, 2002P8Bgagi terature
29: JP-B No. 3088588 Patent Literature 30: JP-A No.

pat enf iths R FRbabt SLAPIE N7 aplolged DT 0000
[ tor Rafeotdaiterpradia siihoto. B ATL1ER orature 35

JP-B No. 2667401 Patent Literature 36: JP-A No. -
' 04- 21P4z8ntHattematuire &GtdPeA 3Vo. 2B0A-R6202603- 277658
Patent Literature 38: JP-A No. 2003-226827 20 -.

Non- PplagBhtdLiterature 26: FPOAING. Bepsngi7ea of
Functional Pi gnent -Technoel ogy, by CMC Co., Ltd.

bi scl ga%ﬁt%t'emggégﬁ:IgfpggsgsﬁaééthOJﬁ% K4

primarity to provi
2867491 '

Patent Literature 281‘ JP-A No; 04-18462
Patent Literature 29: JP-B No. 3088588
~ Patent Li_teratufe 3.62 JP"_AANO. 2604'35718
 Patent Literature 31: JP-A No. 2004-99500
"Patent Li'tefature 32: JP-A No. 2004-155867.
Patent Literature 332'JP'A ﬁo: 26d4-203903
Patent“Li.ter:‘a'turg 341 JPB No. 2675001
| _Patern_t Lit(-aratu'.re- 35: JP-B No. '2667401
Patent Literature 36: JP-A No..04-211’4l78.
| Il’atent Literature 3;73 JP-A No. 2003-,2.776'_5&
Patent Literature 38: JP-A No. 2003-226827
Non-Patent Literature 1: Applied Expansion of

Functional Pigment Technology, by CMC Co., Ltd.

Disclosure of Invention

The present invention aims primarily to provide a
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pi gment di spersion that exhibits superior dispersion

stability wunder |ong-term storage; a recording ink,
using the pignent dispersion and suited to ink-jet .
recording, that exhibits excellent ejection stability
wi t hout head cl ogging, provides 5 inmages with superior
durabilié such as water_resistance and

PLgmeds sigptlral fRDEYS-siReTIoy disRgasion tvhability

proper color tone on not only dedicated recording
a\p&rr long-sbsm storagpil arecpagiug iak, ivdingathe ipdgeent
using the recording ink, an ink-jet recording nethod

dnsh ésibBkah@tsuRedr quewe%yaméotﬂﬁe X g
invention ainms secondarily to provid recor Ing ink

RERIRR PR SR RN Ry ekt Etoneo Pites

col or saturation, durability such as vvat er resistance
HAQ 8epi Whth samerder damahiliveswek Asexederaesigiymey and
property and is beadi ng on gl oss paper, superior
Hightfigs et sx;i dyd dfodndd blighpgealitprimapeg withdproper color
appropriate ejection stability fromnozzles; and also

f6nd B 8L ] &egﬁd P@ccﬁqﬁ (‘gd?g?ei'%t QTS(% Y i'e,eéular

recordi ng net od Jet appara

These. ob e attal db resent |nvent|on
BABAEL A Hok CASFDINE q_nsans% Pleorfin PRE Bredipet

i nvention prOV|des ment di spersion, including a

maepnsting nlqctﬂlgadennddaspeﬂsmt recer gioly app adiagper si on
stabilizer and water, wherein the polyner dispersion

st abi | Therpi&seit iﬁvemoapa?ﬁmg@&ﬂnfﬁw RE0PPSPRROG 7
recording ink that affords superior image quality on regular
paper with no inkless void and with higher image density, color
saturation, durability such as water resistance and
lightfastness, and represents excellent drying property and
beading on gloss paper, superior drying velocity and high-speed
printing, and appropriate ejection stability from nozzles; and
also an ink cartridge using the recording- ink, an ink-jet
recording method and ink-jet recording apparatus.

These objects can be attained by the present invention
described below.

In a first aspect, the present invention provides a
pigment dispersion, including a pigment, a pigment dispersant
a polymer dispersion stabilizer and water,

wherein the polymer dispersion stabilizer is an

17
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al pha-ol efin/ mal ei ¢ anhydri de' copol ynmer expressed by

the formula (1) below= R Formula (1) O OOn inthe

forr}ula (1), Rrepresents an alkyl group and n_is
WO 2Eer of 30 to 100. Preferably, the acﬂ’cFWzﬁ‘l?mS“"
of the al pha-ol efin/mal eic "anhydride copol yner is 100

. hipHaoledicihale i £hbydbide cobelyinpiroeop Bddst/drblyetlce

anhydri de copolyner. is used as a solution in an
ﬂk‘ﬂluigqlgq; N or in an al kaline 10 aqueous’
tron e al kali ampunt in the.al kaline

solutlon or |n t he al kal i ne aqueous solution is no

| es§ than that correspond ng to thé acid value of the-

na- ol ef i n/ mal ei copol yner. Preferably;

ignment, or a 15 conpl ex

ment coalfegriphjl @) organic

t ofgani c pignent' 1 s one

sel ect ocyanine pignments, qui nacr.i done

pi gRent s, and Gronoaz yel LLow, pi gnents. 20 Preferably,

the inorganic pignent particles are at Least 18 one

sel ected fromtitanium dioxide particles, silica

particles, alunina particles, iron oxide particles,

iron hydroxide particles - and tin oxide particles. .
in the formula (1), R represents an alkyl group and n is

rent of fan |
pi gment . ef erall vy,

an integer of 30 to 100.
Preferably, the a‘cid value of the alpha'olefinlmaleic
anhydnde copolymer s 100 to 400 mgKOng

Preferably, the alpha olefm/malem anhydnde copolymer

is used as a solution in an alkahn_e solution or in an alkaline

aqueous solution, and the alkali amo’u‘nil; in the alkaline solution
or in the alk_a}liﬁé aquemis solution is no less than t-]:l_at
correspo_n(iing to‘ the acid value of. fhé alll‘pli.a-oléfi‘nlmaleic’
anhydride copolymer.

-Preferably,' the pigﬁent 18 an organic pigment, or a’
complex pi'gment of an inorganic pigment.coated with an organic
pigment.

Preferably, the organic pigment is one selected from
phthalocyanine pigments, quinacridone pigments and monoazo
yellow pigments.

Preferably, the inorganic pigment particles are at least

18
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Preferably, the pignent dispersant is one of anionic 5

surfactants and noni onic surfactants having an HLB

value of 10 to 20. Preferably, the average particle

di anmeter D5a of the pignment dispersion is no |arger
than 150 nm |In another aspect, the present invention
rovides, a,10 recordi.ng ipnk, .including a pjgnment
EP&&%FW?{'@% tYednge fHoxide nanticlesnsiliga particles,
wat er - di spersi bl e resin, a hunmectant and water.
plefmdmabp artiches sinomaokede piastorlespfiren |hiydwroxide particles
surfactants and fluorine-containing surfactants.

Bindl enbkyde paty@esr - dispersible resin exhibits a 15
filmformng ability after printing on a recording

medi a, m ni oum fi bmform t enperat ur e .of

no b oREPTendfy, 368 P Far ity Shla s SRR Hranioni?

| east one selected from glycerin, diethylene I?I ycol ,

PR W%@@dwaormpﬁw&ﬁaﬁeawhawwa HLB value of 10
3-net hyl -1, 3-but anedi ol . Preferably, the recording ink

fan2ther includes a pH adjuster of at |east one
sel ected from al cohol ami nes, alkali netal

hydr oxpggger ATHD Qh%nﬁbﬁgég% ip%"r‘t%cl%hgf‘aojﬂ%@iey rDﬁ—(I %1; t]t"xﬁe

hydr oxi des and~al kal i onates, and p
recordi,n iLl.l anot her aspect,

.19 ipk i.s 7 to 11. In's
PRESP Bin amsign dB ot JRserEbaa 1POCRRH ng | Nk
including a water- dispersible colorant, a
wat er - b seatdias] aspest, theaprasent anveattonatrevides a

recording ink, including a pigment dispersion described above, a
surfactant, a water-dispersible resin, a humectant and water.

Preferably, the surfactant is one of silicone surfactants
and fluorine-containing surfactants.

Preferably, the water-dispersible resin exhibits a
film-forming ability after printing on a recording media, and
has a minimum film-forming temperature of no higher than
30°C.

Preferably, the humectant is at least one selected from
glycerin, diethylene glycol, triethylene glycol, 1,3-butanediol
and 3-methyl-1,3-butanediol.

Preferably, the recording ink further includes a pH
adjuster of at least one selected from alcohol amines, alkali
metal hydroxides, ammonium hydroxides, phosphonium

hydroxides and alkali metal carbonates, and pH of the recording

19
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5 wherein the water- dispersible colorant is a pignment

di spersion that includes a pignment, a pignent

di spersant and a polyner dispersion stabilizer, the
pol ymer di spersion stabilizer is an

al pha-ol efin/ mal ei ¢ anhydri de copol yner expressed by

t . f la (1) below, or a m xture of the
hﬁ’hgﬁﬁ%gltgﬁﬁnal ei ¢ anhydri de copol ynmer and at | east
one of _styrene/acrylic copolyners, water-soluble

pol yur b it ametler aspechatlee pysisebitepentdgneprovides a
resins, the content of the hunmectant is 20 to 35% by

ressrdimg hek, ibchabioghngatai-dispersiiledcslorkamnt aof
the water-dispersible resinin the ink (A) and the

tie?-&fé%‘eg'éﬁbfg ré%‘x?l,gér A ate.cmnﬁ. d YL &y di spersible

colorant (B) satis tion w respect to their
ratio (A/B) .of .2 to 8, FEormul 1) .00 0.n 20 in the

f or mul ‘%b(ef))e}nﬁhee&fae@éﬁ@gspeﬁ%@bﬁw%qw i 3 B1gIM NS0
integer of 30 to 100. In still another aspect, the
fispersionribert inelytes adeigment caopmegnicrispiemrshndiangd a
a water- dispersible colorant, a water- dispersible

pebymeralivpreicntstandlivaker, 5 wherein the water-
di spersible colorant is a pignment dispersion that

| el udgg, 3 g1l TR ek AoROh TR A RERE! O
alpha-olefin/maleic anhydride copolymer expreSsed by the
formula (1) below, or a mixture of the alpha-olefin/maleic
anhydride copolymer and at least one of styrene/acrylic
copolymers, water-soluble polyurethane resins and
water-soluble polyester resins,

~the content of the humectant is 20 to 35% by mass in the
recording ink, the solid content of the water-dispersible resin in
the ink (A) and the solid content of the pigment in the
water-dispersible colorant (B) satisfy a relation with respect to

their ratio (A/B) of 2 to 8,

s AN
/4 /\\ | ——
O O

in the formula (1), R represents an alkyl group, n is an
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the pignment bears at | east a hydrophilic group on the

surface and behaves as a sel f- dispersible pignment of

10 water-dispersibility or water-solubility in the
absence of dispersant, the polyner dispersion
stabilizer is an al pha-olefin/mleic anhydride

copol ynmer _expressed by the fornmula (1) below, or a
%HQ%%?boégoﬂﬁblgppha-olefin/naleic 15 anhydri de

copol ymer and at | east one of styrene/acrylic

copol yhemss$illvenerthesohspket pthy preskatanvesitisnpxbvides a
wat er - sol ubl e pol yester resins, the content of the

ParmR@iant idls ARlu@ias% RyatesdikPetbidle’ @ABFFhIal NK,

the solid content of the water-dispersible resinin

2 hey. nk and .the solid content,of the pignent in
W%égﬁaqlgppréﬁilﬁe’lr%ﬁlﬁ’ea 3’6‘?’8?5% n% BPL XAy 4 relation
wth respect to their ratio (A/B) of 2 to 8 21 WO
2007/ ooz e1ptheIwades; drpeapibla goleramt) is @ pignenty |
ninthe formula (1), R represents an al kyl group, n
d ssparsionttdgar irndl udR st @ pligen e Rt efred abpylyhbe ERpeir8ion
content of the water- dispersible 5 colorant and the
yahgniispersible resin is 12 to 40% by mass based on
the entife recording ink.

the pigment bears at least a hydrophilic group on the
surface and behaves as a self-dispersible pigment of
water-dispersibility or water-solubility in the absence of
dispersant,

the polymer dispersion stabilizer is an
alpha-olefin/maleic anhydride copolymer expressed by the
formula (1) below, or a mixture of the alpha-olefin/maleic
anhydride copolymer and at least one of styrene/acrylic
copolymers, water-soluble polyurethane resins and
Water-soluble polyester resins,

the content of the humectant is 20 to 35% by mass in the
recording ink, the solid content of the water-dispersible resin in
the ink (A) and the solid content of the pigment in the
water-dispersible colorant (B) satisfy a relation with respect to

their ratio (A/B) of 2 to 8,
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Preferably, the mass average nol ecul ar wei ght of the
al pha-ol efi n/ mal ei ¢ anhydri de copol ynmer is no hi gher
t han 20000. 10 Preferably, the al pha-ol efin/maleic
WOAR(HE?de copol ymer has an acid val ue of 100"‘%‘“’39@"325“7
ngKOH g, and is used as a solution in an al kaline
sol ytion or an al kaline agyeous sol ution contai ning
an @l kali amount of no | esg than that correspondi ng:
to §ts acid .valu ly, the pignent
drsj 1T /is oRe of an|onic surfactants ane noni oni c
sur [ B val ue of ringitag(1)
Pr ef i oni c syrfactant ‘having an HLB
val 8] ¢f pol yoxyet hyl ene .
bet & napht hyl et her, 20 pol%oRyet hyl ene | auryl ether and
pol yoxyet hyl ene 22 styrenephenyl ether. Preferably,
. the water- dispersible resin is one of polyester
resins, polyurethane resins, acrylic resins and

acryli ] : { NH, t 'i f o}

2 rver i Sh' 65 811 0R » AT I [l o T

hi gher t Preferably, the hunmectant is at ,I east
%@SB Egﬁ\ gI ycerin, diethylene glycol,

trlethylene glycol 1, 3- but anedi ol and

3-'met hPre ferahdyt a;hedentuemcaimm:bbf;/the heatecdidpegsibik

further includes a 10 surfactant, and the surfactant

5 bolorddesand dh%a&tat@@edﬁgie%ssm rbERMS 11 £0A0% by mass
surfiactants and fl uorine ~-containing surfactants. '

based on the entire recordmg ink.

Preferably, the masé ave;a;ge molleculér weight of the
alphé-olefinlinaleic anhydride (.:'opoly-mer is no Ligher than
20000. |
10 Preferably, the alpha-olefinlmalei(; anhydride copolymer
| has an acid v__a_i.lue-of 100 f:o 400 mgKOH{g, and is used as a
solution in an a_lkaliné solution or ‘an al-k.‘aline aqueous solution
containing an alkali amount' of no les;s than Lhaﬁcorresponding;
to its a;:id value. o
15 P'reférably, the pigment dispersaﬁt is one of anionic

surfactants and nonionic surfactants having ah HLB value of 10
to 20.
' Preferably, the nonionic surfactant having an HLB value

of 10 to 20 is one of polyoxyethylene beta-naphthylether,

20 polyoxyethylene laurylether and polyoxyethylene
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Preferably, the recording ink has a viscosity of 5 to

20 nPa-s at 25C and a surface tension of no higher

than 35 MY m at 25C. 15 In still another aspect, the
present invention provides an ink cartridge,

including a container to house a recording ink

descri bed above. In still another aspect, the present
$?KR9%QR§?%NBW#&65 an ink-jet recording nethod

including ejecting a recording ink 20 descri bed above

so as Poefawdrlyg, dhei wager-digpeppiblientesinsis oneust pblyester
the recording ink. Preferably, the stinmulus is at

&AM, YR yReLERARE FdARs, BRAVIIPFESTY £ndVALALL Q71iRBHe
light. 23" In still another aSpect, the present

I nv.entiaon ovides an jink-jLet recqrding appara
R TS ety HiEm RE e edthE B dle o
recording ink described above so as to record an
Vg, dispeapiithei repsia 58 neuhighenthra 8886rding ink. 5
Preferably, the stinulus is at |east one selected from

heat, Prefuldy, thleratintsctand id ghtleabt oslel sélertodNBom
aspect, the present invention provides an ink

PR gTe o tent B, TR0 R LT 0 Pl e dio!
*ROCAIPBHAT Fdh BSREAD SR ilent . & pi grent i sper sant. a
pol ymer dispersion stabilizer and water, in which the
pol ymePrefegpdrdyi dhe waabidingemk fuather includes a

al pha-ol efi n/ mal ei ¢ anhydri de copol yner

surfactant, and the surfactant includes at least one selected
from silicone surfactants and fluorine-containing surfactants.

Preferably, the recording ink has a viscosity of 5 to 20
mPa-s at 25°C and a surface tension of no higher than 35 mN/m
at 25°C.

In still another aspect, the present invention provides an
ink cartridge, including a container to house a recording ink
described above.

In still another aspect, the present invention provides an
ink-jet recording method, including ejecting a recording ink
described above so as to record an image, by applying a stimulus
to the recording ink.

Preferably, the stimulus is at least one selected from

heat, pressure, vibration and light.
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expressed by the formula (1) described above. The

conbi nation 15 of these ingredients nmay inprove

di spersion stability of the pignment under |ong-term
storage, thus the pignent dispersion nmay be utilized

as a colorant for ink-jet recording inks in

particul ar, _The recording ink according to the present

i nventibtill angthamaspeeitthapsapaphtilviendieR gy ovides an
pi gnment di spersant according to the present

1mrgat irener@irsg afppatratis, ancivad srg dinspes sjduting egiib, a
humect ant and water. The recording 1ink according to

é&@ﬁgh@é&% %j!@\éeratfa%rmwgki&{wae@@ﬁ%d MWové s¥idd 8 reford
t he pignment dispersion according to the present

i hventi o excel lent ej.ection, stability.w thout head

o dGu et b SOy R Oyt P pest At 4R ¢
superior water resistance and |lightfastness, and high
qual i tDrefeagddywithe stavorla és edlleast anmeelarted frommy
dedi cated recordi ng paper but also regular paper. The

hekt Carésdgs vidaartdongaiid liglet.present invention
i ncludes a container to house the inventive recording

ink ofgt Ig%le]]lgd[a%é%%?lggbgﬁnfhe hesk ik iﬁ@eﬁftﬁ%ﬁ%fﬁflgg an

appropri at ed’for printers etc.

recordin rocesses. The. recor.din us f the ink
W?k t%&“%"%%&%ﬁgf?’ag’é“ilﬁg%gi% Y %%gw@a ? a
ejection stability w thout head cIoggL:g at _printing,
e gphidinguindb Ide screlyed abiove enperecoringmedsimt ance
and lightfastness, and high quality inmges with
favor abhe gR¥AEnt AIRpeesivh PRcoedlNg d0dilt@bedsent

recordi ng paper but also regul ar paper.
invention includes a pigment, a pigment dispersant, a polymer
dispersion stabilizer and water, in which the polymer dispersion
stabilizer is an alpha-olefin/maleic anhydride copolymer
expressed by the formula (1) described above. The combination
of these ingredients may improve dispersion stability of the
pigment under long-term storage, thus the pigment dispersion
may be utilized as a colorant for ink-jet recording inks in
particular.

The recording ink according to the present invention, in
the first embodiment, includes the pigment dispersant
according to the present invention, a surfactant, a

water-dispersible resin, a humectant and water. The recording

ink according to the present invention may bring about, by
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The inventive ink-jet recording apparatus includes an

ink electing unit that applies energy to the inventive
recording ink of the first enbodinment to record
i mages through ejecting the recording ink. In the

i nk-jet recording apparatus, energy is 20 applied to
the inventive recording ink, and the inventive
vadareddhghenkignent eispdréioomacoardiesg toHdecpyesent
recordi ng i mages. Consequently, printing nmay be
nev e Edng uixadlldntesfitientstadjiticyi witlsdwbhealdycWddiagt at
head cl oggi ng, imges may be fornmed wth high
gﬁxﬂhmg hi g3l§ T @Pa VR B alpRS Wi BN GRG0t Mehid@pé SiR%ance

5 and high quality images 25 with favorable col or

. . t i . i

RAOCLERY RO B P RIBE BRIy BALREL UL ERPRAIER color

ecordi ng, net;hod kncl.udes an j.nk el ecti tep t hat
T o BTy et st dih i efpBEmlalad Rekyfhr
the first enbodinment to record inmages through ejecting
PABCFecording ink. In the ink-jet recording method,
energy is _applied to the inpventive recording ink, and
t he i nVBstink carteidias ageerding tejthet predeminimveRtion
thereby recordi ng i mages. Consequently, printing may
becludesi dontaingrtto brosk|thet inhGrdi ee reoordirgbink tof the
wi t hout head cl ogging, inmages nmay be formed w th high
fiusbhibddirauah aThwigk dasridganeeanrse bipgirobasi felss,
and high quality inmages wth favorable color tone may

fgilized TBH AAnBets @Bt Y ofl ek CRiterk dRANG! pibdARRE. DUPhe
al so regular paper. 15 The i nk recorded matter
ﬁ&&ﬁrﬂin%gb&ougéqgf REESEY in the ink cartridge may bring about
excellent ejection stability without head clogging at printing,
highly durable images with superior water resistance and
lightfastness, and high quality images with favorable color tone
on not only dedicated recording paper but also regular paper.
The inventive ink-jet recording apparatus includes an
ink electing unit that applies energy to the inventive recording
ink of the first embodiment to record images through ejecting
the recording ink. In the ink-jet recording apparatus, energy is
applied to the inventive recording ink, and the inventive
recording ink is ejected from nozzles, thereby recording images.
Consequently, printing may be carried out with excellent
ejection stability without head clogging, images may be formed

with high durability such as water resistance and lightfastness,

and high quality images
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invention includes an image formed fromthe inventive
recording ink of the first enbodi nent on a recording
medi um The inmage nay be formed on the ink recorded
matter with excellent ejection stability w thout head
clogging at printing, 20 highly durable with superior
wat er resistance and |ightfastness, and of high

wubth ifayonabhe talmr abhe malyobe tfonmeshonotobwimly dedicated
dedi cated recordi ng paper but also regul ar paper. The

révadingep apepdiinglidkepathrigeser.n the second
enbodi nent, a water- dispersible colorant, a water-

di Sper?h@'ﬁlv&&iﬁrﬁsﬂﬂk-ﬂ'ét bEEBEd BT nddthRiREIudds Wh £k
the 26 water-dispersible colorant is a pignent

SR SR I BRI B Pe] (PTG n2e BT Shrording tnk
| c_ di - bi | i | s

8P N T5rh SR B LR A <0RE LBaBPybirongh sicatingthe

R B AR5 B2

one_of styrene/acrylic copolyners, water-soluble
ppPligdeth the ingsngiye rerpring ido| amd dhponyestiye
resins, the content of the hunectant is 20 to 35% by
mesedingtimdk iseejectdeddronk notziates dhiegebyrecontemg iofages.
the water- dispersible resin in the ink (A and the

Cohisd gttty pointihg: /iyt carriedeo b weithdesgsienbl e
colorant (B) satisfy arelation with respect to their

ERdt ot M&biﬁhrrév{tgli@dt kB di a\b@gti'?g,e gﬁﬁﬁg&sdh{wy bekformed

i'ncludes, int enbodi nent ,

R NS Pty AL Bt g Bnens
gl\llalheﬁfgqil %}%earlﬁ}pliglages with favorable color tone may be
formed on not only dedicated recording paper but also regular
paper.

The ink recorded matter according to the present
invention includes an image formed from the inventive
recording ink of the first embodiment on a recording medium.
The image may be formed on the ink recorded matter with
excellent ejection stability without head clogging at printing,
highly durable with superior water resistance and lightfastness,
and of high quality with favorable color tone on not only
dedicated recording paper but also regular paper.

The inventive recording ink includes, in the second

embodiment, a water-dispersible colorant, a water-dispersible

resin, a humectant and water, in which the
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colorant is a pignment dispersion that includes a

pi gnent and a polyner dispersion stabilizer, the

pi gnent bears at |east a hydrophilic group on the
surface and behaves as a self- dispersible pignment of
wat er-di spersibility or 20 water- solubility in the
absence of djspersant, the pqlyner dispersio ]
waher1dispered g olopARt dfct MEmA Y élwppdﬁlat includes
copol ymer expressed by the fornmula (1) described
@lpigeewt, @ pigdnt digfetdmnahpibaagallyiménmispersion
anhydri de copolyner and at | east one of

st ERra¢hy! H61yaRRP | MEBESsi R EEAbIRLEPLS &Y

pol yur et hane resi ns and wat er - sol ubl e pol yester

' .n ; the h i.s 20 35% b
N e e R
wat er - ?i spersipble resinin the ink (A) and the solid
fosmuala (b} deperilieghahovien orre mixarre af $bersibl e 5

colorant (B) satisfy a relation with respect to their
Z13th 2 ol éf iy nflei? amhRdrifleecoelymdengndlatofealsicone of
second or third enbodi mrent may afford superior inmage

: " i 4 . .
Sty TR BRRS, 2L 38610 it} o hplegt
to.durabili uch.as water .resistance, and

ang 7 pEeT 90UbIe Py CRieTo BRI Se e FORLOR 9f he
property and beadi ng on gl oss paper, superior drying ‘
enpitantarsd26itgh3 e bst mraisst imghearetordppecpdi, athe solid
ejection stability fromnozzles. The inventive ink

St tdge thBGh HESS disperéivleeredia 1iPYEe ind (Aheind the
i nventive recording ink of the second or third

sﬁc[]???ézoe gro%- F]?er:] i e?g&%{lé Eh%ee Wteqed?s%r%’%ieaﬁzgié/rant
(B) satisfy a relation with respect to their ratio (A/B) of 2 i;o 8.
The inventive recording ink includes, in the third
embodiment, a water-dispersible colorant, a water-dispersible
resin, a humectant and water, in which the water-dispersible
colorant is a pigment dispersion that includes a pigment and a
polymer dispersion stabilizer, the pigment bears at least a
hydrophilic group on the surface and behaves as a
self-dispersible pigment of water-dispersibility or
water-solubility in the absence of dispersant, the polymer
dispersion stabilizer is an alpha-olefin/maleic anhydride
copolymer expressed by the formula (1) described above, or a

mixture of the alpha-olefin/maleic anhydride copolymer and at

least one of styrene/acrylic copolymers, water-soluble
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of ink-jet recording processes. The recordi ng by use

of the ink in the ink cartridge may bring about

superior inmage quality on regular paper particularly
with no inkless void and with higher 20 i nmage density,
coI or saturation, durability such as water resistance

t fast ness ent excel | ent . dr
gﬂé’fet%g‘%f‘dr%]&bﬁ ﬁ@réoﬁ’@%s%o &rpo &&é?}' d’lesdi‘?’l ?/1]@
veIOC|ty and hi gh-speed printing, and appropriate
egetanonf theabinhidgtaitom R0zzl 86% blyumassageshermedoeding
recorded with high 28 clearness like printed natters.

e, tmf lid 8ohPni %tf 1R O HH9d ARPATSIDUS rb Bl ¥HOh Ak
i nk’ el ecting unit that applies energy to the |nvent|ve

h d hi rd
(L3P P saltd Rpalght Steii pikg e ip SRS RTE dfieBerpible
the | nk t recarding paratus, energy is applied to
edBeX gatisd & dﬁl@gpﬁkWI‘a]ﬁdeﬁﬁ@CF rgwetihmwatw (A/B) of

recordlng ink is ejected fromnozzles, thereby
2apo8di ng i mages. Consequently, the recording may
bri ng about superior inmage quality on regul ar paper

parti C'gh%r]!'élco\@dtlﬁ Nt %%ltﬁssg%@%%ﬂﬁidtv%ﬂg)u%Mt may

i mage density, or saturation

resi stance and | htfastnes and nma |
affofl &rperianama g anafty Ghdesuiar JRRaT BrsEwiashy with
superior drying velocity and high-speed printing, and

appmdgesatwoidj mediwith dtighelriimyage slanrity| eslon haturation,
i mges may be recorded with high 15 clearness |ike

Qurabedtyahicd 65 Whger RS tatRel AKd) HEht fefd s’ and
met hod includes an ink electing step that applies

f&%@é’er{t% éggellgﬁﬁrgfﬁ%gr ﬁf(?ﬁgi'ﬂg a'nr&(beadlng on gloss paper,

superior drying velocity and high-speed printing, and
appropriate ejection stability from nozzles.

The inventive ink cartridge includes a container to house
the inventive recording ink of the second or third embodiment.
The ink cartridge may be appropriately utilized for printers etc.
of ink-jet recording processes. The recording by use of the ink
in the ink cartridge may bring about superior image quality on
regular paper particularly with no inkless void and with higher
image density, color saturation, durability such as water
resistance and lightfastness, and may represent excellent
drying property and beading on gloss paper, superior drying
velocity and high-speed printing, and appropriate ejection

stability from nozzles, thus images may be recorded with high
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of the second or third enbodi nent to record i nmges

through ejecting the recording ink. In the ink-jet

recordi ng method, 20 energy is applied to the

inventive recording ink, and the inventive recording

ink is ejected fromnozzles, thereby recording inages.
nsequent.ly, the recordi ng may bring about superior

g S&&;‘:b‘ﬁt@rweﬂeﬁ’lﬂt&lﬂ%aper particularly with no

i nkl ess void and w th higher inage density, color

sat ur atheninvhntivel inlks j et rhcond ik appaaa tugsistlades an

and | ightfastness, and may represent excellent drying

HRRABEYI N dnke 3WaMth PPl I8k ASPe 1PAP €6 theUREFd 9Fivel Ydditding
vel ocity and hi gh-speed printing, and appropriate

PRSI cFOARAL4F PP ELTEELSE s S0P PSSR IBY B

The inventive ink recorded matter _includes gon a

pIechiRE fdenEenandiag Miage lnot e ankylatreeqardane 9pparatus,
recording ink of the second or third enbodi nent. The
enérgednagediediibtidie ior argiwoe aecoapirg imly, hadvilichitmentive
i nkl ess void and with 10 hi gher inmage density, color

Pl BhigOihk HHERRIEd Y oRt! ﬁBz%?eéﬁ%%&eb?%%c%&ﬁ?ﬁg igrfﬁjges.

i ghtfaStness, and may represent excelfent dryrn

ropert d adi n n gl oss paper, .superior .dryin
CorBeap g PR Hlding Ra% RO apouR Huptrigrymage
ejection stability fromnozzles, thus inages may be
qauadityeen gre sar 1Bap ex pradit igpleady withi nle hikjless void and
clearness |like printed matters. Brief Description of

Wi thi Highdrl Imagel deBsitghesbds catueaPliod,ydurawilety anch as
ink cartridge according to the present invention.

water resistance and lightfastness, and may represent excellent
drying property and beading on gloss paper, superior drying
velocity and high-speed printing, and appropriate ejection
stability from nozzles, thus images may be recorded with high
clearness like printed matters.

The inventive ink-jet recording method includes an ink
electing step that applies energy to the inventive recording ink
of the second or third embodiment to record images through
ejecting the recording ink. In the ink-jet recording method,
energy is applied to the inventive recording ink, and the inventive
recording ink is ejected from nozzles, thereby recording images.
Consequently, the recording may bring about superior image

quality on regular paper particularly with no inkless void and

with higher image density, color saturation, durability such as
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20 FIG 2 is a schematic view of the ink cartridge of
FIG 1 and its case. FIG 3 is a schematic

perspective view of an ink cartridge-nounting portion

of an ink-jet recording apparatus wth its cover

bei ng opened. 30 FIG 4 is a schematic view that shows
an entire configuration of an ink-jet recordi n%

WRLAF desistaneg and, klg&tgeﬁwﬁaca%ﬁpaage@meéﬁq hexcellent
exenplarily shows an ink-jet head according to the

presenpropeety iaond beadesig ddbdgobsp (e, s umedor dhydng
I nvention Pignment Dispersion The pignment dispersion

PERREEY B d RifhSs e &F %ﬁ-tintiﬁ%’ eﬁ%ﬁg{)‘ﬁ)f)f@ﬂ)ﬂ%%g &ection

pi gnenit, a pi gnent di Spersant, ymer 1

di rsipn stabiliizer, and water, a al so_oqt her. .
SRRTI B gtk toyd PmAes anadihe JelPrApd ki bieb
Stabilizer The polymer dispersion stabilizer may be
clegrnessdika/meinded mai§ersde copol yners expressed by -
the 15 structural formula (1) shown bel ow. Formula

(1) OReQuvedtivthalstedstdedimborerimclues 6h a
represents an al kyl group of which the carbon-atom

P i nleS¥ B 68 M Y € £6PmeMh§ the inventive recording

ink of the second or third embodiment. The ink recorded
matf,err on re-gular paper may be with no inkless void and with
higher image density, color saturation, durability such as water
resistance and lightfastness, and may represent excellent
drying property and beading on gloss paper, superior drying
velocity and high-speed printing, and appropriate ejection
stability from nozzles, thus images may be recorded on the

recording medium with high clearness like printed matters.

Brief Description of Drawings

FIG. 1 is a schematic exemplary view of an ink cartridge
according to the present invention.

FIG. 2 is a schematic view of the ink cartridge of FIG. 1
and its case.

FIG. 3 is a schematic perspective view of an ink
cartridge-mounting portion of an ink-jet recording apparatus

with its cover being opened.
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preferably 6 to 22, and the al kyl group may be of
i near chain, 20 branched chain or cyclic; nis an
integer of 30 to 100. 31 WD 2007/072951
PCT/ JP2006/ 325667 The al pha-ol efin/ mal ei ¢’ anhydri de
copol ynmers expressed by the structural formula (1) are
typica , at roomtenperature, a solid and can
har dl yi‘“ms‘gp%éi ﬁ?h%%lerwsw that shoawvs an entire
al pha-ol efin/ mal ei ¢ anhydri de copol yners are effective
tonfigatraltion o b gmknjetdrsperdingnapparabiissh pi gnment s
are uniformy finely dispersed into water. The effect
for stah@.igifG 50850 ¥rIa@Bedi it Phiakti AL pIhely
t he al pha-ol efin/mal eic anhydride copol yners are
i ssol ved in. al kal i ne,.or al kaline aqueous. ..

ShPRE ¥R it BeAd Rroiraite B iR PR S RV ERtion, o
the 1o al kaline or al kaline aqueous solution is no

3 less than the alkaline quantity corresponding to the
acid value of the alpha-olefin/mleic anhydride
Bepo/Mode. fokh€ azk phag @ et ithlenbh eé stiamhydr i de
-copol yners can be easily dissolved into al kaline or
Pl k@l dieTREHEPL R SOl Uti ons 15, under heating and
strrring. I'n sone cases where the olefin chain of the
copolymers is relatively.long, it.my be difficult to
di S0l 18e METREHS| $isReation Aeording douthe Preseats my
remain in the solutions; in such cases, the
bopon jiear tnelmddsea migeent el pigmehi zdidpensanghamerkiger
renmovi ng the insoluble 20 matters using a filter etc.

10 Exgiptsaenadtabitizeds emd wwd e, alk@lalee dthed! d@tionadl

aqueous solutions include al kaline netal hydroxides

%&ﬁ%nﬁzgdﬁé‘%quired.

Polymer Dispersion Stabilizer
The polymer dispersion stabilizer may be
alpha-olefin/maleic anhydride copolymers expressed by the

15 structural formula (1) shown below.

¢ N

x ,L Formula (1)
O

In the structural formula (1), R represents an alkyl group

of which the carbon-atom number is preferably 6 to 25, more
preferably 6 to 22, and the alkyl group may be of linear chain,

20 branched chain or cyclic; n is an integer of 30 to 100.
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hydr.oxi de, 'pbt aséi 'um hydr OX|deand .I i-t hi urh hydr oxi‘ de

basi ¢ substances such as ammonia, triethylam ne and

nmor phol i ne; 32 WD 2007/ 072951 PCT/ JP2006/ 325667
WOEgidI51anm nes such as triet hanol ani ne, PCT/JP2006/325667

di et hanol am ne, N-nethyl diethanol am ne,

2-am - - E i Ql chohi né. The acid

val ueng?gt gyalalr)%%fgpg#l%i?gge%ﬁﬁ%&@rqgﬁh?o&qlgén%rs. expressed
copolynmers is preferably 100 to 400 ngKOH g, nore

by ggér%fmvtufeg fopmng @K@f—? dyrigalys it B0 temperasure,
bel ow 100 ngKOH g, the solubility may be insufficient

4 golideanidkean feardly dissvdse iakd wheer ttealci dThel ue is .
above 400, ngKOH g, ink-ejection may be di sturbed due

419 H -80efi nyinsdest bindSy Bfidé ol GRSt L BEe YLFEERE &I ON
stability may be degraded. he " mass average nol ecul ar

' . -nha- ol ef i n/ mal ei,c _anhydri de o
> abiflzedidmng HiBRALEHla B FPREH SRR Ere mifppmdy
fave a%grml ecul ar vvei%}t is less than 5000, the
g spersadpnte Waler. pi Therrffact fer stahilipine Khels
| onered, and when the nmass average nol ecul ar weight.is
drspersidmemi® 809N ficimet swhemithiet xlplay-dlefinswaldiei ent
in al kaline solutions or the viscosity may be

dsqlg%{l}fﬂ t&p 8lym B g G%: dﬁ%l@@h»ﬁﬁiﬁﬁndﬂgﬁgﬁﬁb Qﬁ. alkaline

lizer may be properly synthesize :
SRS oo R s LS SIS B AT B R ehe -
10 qclji{a)lri'ne;r 2?‘ g}r}r{oali?lt]e ogdég]oeuspglo lrlrﬁrondiss?l%rlseis%nthsgg kz'cihlei “ers
alkaline quantity corr;:-Spolnding'_ t.O the ;1cid value of the
alpha-olefin/maleic anhyﬂride gopolymef.
' Th(—j,; alpha-olefin/maleic anhydride copolymers can be
easily dissolved into alkaline or alk.ali'né._aqtieous solutions
15.. under heating and stirr_ilig. In somé cases where the éiefin
chain.qf j:h;a copolymefs is relatively 105,«;, it may 'lbe difficult to
dj.-ss.ollve the copolymers z‘md thus inso-luble ﬂ.lat‘i';ers may remain
in the éolutions; 1n such céses, the copolymers may be
effectively utilized through merely reméving the insoluble
20 matters using a filter etc. |
Examples of the bases in the alkaline or alkaline aqueous
solutions include alkaline metal hydroxides such'as sodium

hydroxide, potassium hydroxide and lithium hydroxide; basic

substances such as ammonia, triethylamine and morpholine;
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wo bre7REeferably 5 to 50 33 WD 2007/ 072951

preferably 1 to 100 parts by mass based on 100 parts

by mass of pignents on the basis of solid content,
PCT/JP2006/32566
BCT/ JP2006/ 325667 parts by mass. Wen the anounc | e 200!
| ess than 1 part by nass the effect of. dispersion
adeclol amimesnswely mtmghﬂ@%amlmdhe\nhendhmmmmnt
is more than 100 parts-, by. mass, ink-ejection may

Noen bt logk d ik thien dla i géeR - aininos? {dt(h';r,l- D3-phepaasdiohynd

be 5 higher. Pigment The pigment is preferably a
chgiRleex pignment which is forned of organic or
[ norganl c pignent particles coated. with an organic.

Do Mhsohelby Ao s TR aC RIS lmBl %ﬁe% bRAIE bon

bl ack on inorganic pignent particles,

- copelyamethami e feyabi kil t@r@‘hmaﬂﬂﬂlanmmergmﬁegably

pi gment .and an. i norgani ¢ pignent or. a carbon bl ack.

100et2850smPK 04l /e e n'W hen ah@aacid Paldiglic Feldw 10D

i norgani c pignent nmay be enhanced by di sposing a | ayer

%Koﬁlgepfﬂé/ Sbl ABAY o %%q{eg?ﬂgﬁfﬁ&%%tcﬁﬂg%@%{l?ﬁﬁd |

om al Si l'anes’ tween as requ

Qr gani c nt-_i ncl nil.ine bla
ﬁ’i 5, a Fﬁwth&n@m K ‘a? ae o dh0iae 0%& .
phthalocyanlne green, diazo- nonoazo yeIIow
1pk tpre ationdimsay (bezdlgtemb@\d éngnﬁmh;gbyr anstrsitigs of
peryl ene, heterocyclic yellow, quinacridone,

d{dpe@ibAdi B0 d8sp Si0h FaPTRItySmaBNBeld@zidded. Anpng
these, phthal ocyani ne pignments, quinacridone p| ghent s,

The mass average molecul_ar Welght of the
alphzi-olefin/maleic anhydride qépolyl;nners is'prt-afe'ra_bly 5000 t6 .
20000. When the mass average molecular weight is less than
5000, the dispersion stability of pigmeﬁt. ;1ispe_r.sions may be |
lov;rered and when the méss airerag'e in-olecular weight 1s more
than 20000 the solub111ty may be 1nsuff1c1ent in alkalme
solutlons or the viscosity may be 1nappropr1ately higher.

The polymer dispersion stab1hzer may be prOperly
synthesi'zed' or commercially availaf)le; éxamples of those
include T-YP110, T-YP111, T-YP112 and T-YP113 (by Seico
PMC Co.).

The amount of the polymer dispersion stab.ilizers 18

preferably 1 to 100 parts by mass based on 100 parts by mass of

pigments on the basis of solid content, more preferably 5 to 50
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nonoazo yel | ow pi gnents, d| sazo yeI I ow p| grrents and
heterocyclic yellow pignents are especially preferable
in terns 34 WD 2007/072951 PCT/ JP2006/ 325667 of col or
WOaM7arMsing ability. Exanpl es of phthal ocyani RET/IP2006/325667
pignents i ncl ude copper phthal ocyani ne bl ue and

'ﬂ{ﬁﬁ?t heyaeh §Ke 'amQHﬂ%‘gt el uﬁx%x}ElEﬁar}%érS igss,

um phthal ocyani ne the anpl

U|n d nents i C. 1 i,gment nge 48,
tde) ¢ ﬁ%ﬁb&iﬁsﬁﬁiﬁw 35ubfipaBgT piad WhBogbigibie, and
pi gnent red 192, C. |. pignent red 202, C. I. pignent
whenXde: agount g gnene than 109, p&rts\bm wass;, inddefgion
C.l. pignent violet 19, C. I. pignment-violet 42, and
mhhe Bd blockod Beeb asigle rpieasetise] beWHY 88BNkSay be
include C. 1. pignment yellow 74, C. 1. pignment yeIYo
5 h}g erC |- pirgment yellow 128, C.I. pigment yell ow
and the like. Exanples of disazo yellow pignents
I* ncl ud ‘C.I. pigment vyellow 14, C . pigment yellow
rem pi gnent.yellow 17, and 15 the like. Exanples
of het erocyclic yellow pignments include C. 1. pignment
yel.l oWliel pigment ju greferakdyl mwomﬁle:apdign:temﬂ wlech is
O her col.oring pignents nmay be found in "The Color

foraed of birgaAne6liok! Hbrgidhisqsip®h¥nOfp AMeERs206hted with an |
Colorists (1982)". = 20 Exanples of the i nor gani.c :

FE R, B o ST Bl B o

se tiie used. al one or in conbi natl on.
10 pro uced by epositing an orgamc pigment or carbon black on

inorganic pigment partlcles, or bylmechanochem1cally mixing
and ebrading an inerganic pign'a‘ent e#d an i'nor-ganii,c pigmegt .or_ )
a carbon black. The adhesion between the organic pigment an.d-
the inorganic pigment may be enhanced -bly disposing a layer of
15. poiysiloxa.nesmor organosiiane eom-poﬁnde formed from
alkylsilanes therebetWeen as required. |
Examples of organ.lc plgment mclude amhne black as a
black pigment; anthraquinone, phthalocyanine blue |
phthalocyamne green, diazo- or monoazo yellow pigment, disazo
20 yellow pigment, pyranthoron, perylene, heterocyclic yellow,
quinacridone, (thio)indigo as color pigments, and the like.
Among these, phthalocyanine pigments, quinacridone pigments,
monoazo yellow pigments, disazo yellow pigments and

heterocyclic yellow pigments are especially preferable in terms
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It is preferred that the organic pignment particl es

have a particle shape of |ower aspect ratios, nost

wo Bioglo®ioabl y are 35 WO 2007/ 072951 PCT/ JP2006/ Bep§hrhos325667

spherical. The col or of the ‘inorganic pignent
particles is _preferably transparent or white in cases
ofi¢eler deyelopimgabilityt o be col ored, and bl ack

i norganic pignents are allowable in cases where a

bl ack Exzimpdes oif phthdecsaminetpdmdéhes pachedy copper
particle size of the inorganic pignment particles is

pglgﬁga?n&@%ﬁiﬂ@ b1UR' £u ki By ¥39i vUB tARESo( Gflmgxﬂeét Hue

e mass ratio of _the inorganic pig

185 ol S1h R il PR B RRTNG, Shr P ke cros = °

color material, is preferably 3:1 to 10 1:3 and nore
pr ef eEasimple of quinacrydencirigments inclwleC.dhpigment
color material is small, color devel oping ability or

oeahgei 48, Cobvweigmenther adatedioor@ilepigaishtvied 122, C.1.
anount of the color material excessively higher,

p%an‘p f@&‘cl3923fC.CIQL@%ﬁgﬁg?’e'&aﬂoﬁe.C.ﬁ?ﬁ:ﬁ%in%rxﬁtFéjd A C‘.I... )

es of cdlor in whic rganic

Lgnment j C bei n oat.e i an.organi c. i
oR et ref 27 O uigomont 130 20d) ConBidedat Sicder
such_as silicalcarbon bl ack conposite materials,
G pigmgmthelodey 49, rend thePBkes: 3 conposite materi al ,
silical/disazo yell ow conposite material and 20
si | i cExahpbes oflaRenbako yllew pormesnts dnabhdei@II. ( by

Toda Kogyo Co.). The primary particle diameters of
plij%lgx.%%t@éﬁﬁ.hﬁ'?i, @ne p§§Hé]ﬂ ?Qiﬂ&ﬁr 51'6@, lcfio rpitg@ﬁ(@ﬁ@?'e?low
128, C.I. pigment yellow 151, and the like. |

' 'Exalmples of disazo yellow pigments include C.I. pigmenf |
yellow 14, C.I. pigment yellow 16, C.I. piément,yellow 17, gnd
the Like. ' |

Exaxﬁples of hei:erocyclic yel.low pién:ients ipclude C.I1.
pigment yellow 117, C.I. -pigl.nent yellc:)w 138,:-an.d the like.

6ther colzoring pigments may be found in “_‘T.he Color
Index, third edition, by Society of Dyers and Colorists (1982)”.

Examples of the inorganic particles include those of
titanium dioxide, silica, alumina, iron oxide, iron hydroxide, tin
oxide etc. - These may be used alone or in combination.

It is preferred that the organic pigment particles have a

particle shape of lower aspect ratios, most preferably are
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When inorganic pignment particles with a primary

particle dianeter of 20 nmare coated with an

equi val ent 36 WD 2007/ 072951 PCT/ JP2006/ 325667
WOAHRTRISAf or gani ¢ pignent, the primary parti ®GCI/IP2006/325667

di aneter of this pignent should beconme about 25 nm

{ hese mpj ' e. di rsed into thei .
PREtTo2 TR RITOL o F OB aARE i e i Raielen ie o
ex-tﬁ?en%l fine pignent-dispersed 5 ink can be produced
Bre¢iyra é%cstﬁélnﬁpﬁ@'eﬁ&r% Whatgiigeases gthore thempigment is
t hese conpl ex pignents, not only the organic pignent
tnbehwloved psamdabladt snohgadics pégmentsbate allbowtbde in
properties of the central inorgani'c pi gnent appear

ddyerugthdrieea Hlakkl @18k aht s bk &Kositba. Sef‘ﬁétﬂﬁﬂhﬁ'y

t he pignment di spersant should be 10 based on bot'h the

i C d -ienergani ¢ pi.gment.s. _The c¢olorant pi gnent
- BAERPLS B o R P TR ! e R p Pe fTabLy mo
surface-treated with carboxyl, carbonyl, -sul fonic,
mpge Haan JOpm omaneeprefedabdy taiita:4Gaanhy dr ophi | i c,
then aqueous dispersion thereof may be utilized. The
pr ocesBhefm#Ss ratié af ¢ e badnEpmicnpighe ntopaericianed the
ones such:as oxidization treatnment, azo reaction and

AIRHTR PIRAL AR Yr ¢ DHHE M a PSP LSadNor 1AG RN e

dispersants for dispersing the. organic pignments or :
PR T EPEEAT e LA e ATRROLE 13 e 7Y 1o
IFZ,% @Eﬁ?@lg?fﬁ%ﬁg{)f; q.3%231;['.{)'( ;.?20.t a%ﬁeilr_]t%eu%ass ratio of the
color material is small; coléar de\?eioping‘ ability or cdloring
powér may be deterioratéd, anc}-when. the amount of the colqu
;n'aterial gxcessiveiy higher, tra_nspéx:'ency of color tones may b.e
deteriorated. | .l

Examp}es of color i:)artiéles, ini which inorganic pigment
particles béing coated with an organic p-ignient or carbon black,
include composite materia}s ‘such as silicalca-'rbo.n black
'compbsite materials, silicé/ﬁhthalocyahine ,C.I.P‘B. 15:3
composite ﬁaterial, silica/disazo yellow-composite material and
silica/quinacridone C.I. PR122 composite material (by Toda
Kogyo Co.). The primary particle diameters of these materials
are sufficiently small for favorable use.

When inorganic pigment particles with a primary

particle diameter of 20 nm are coated with an equivalent
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al kyl et her acetates, al kyl benzene sul fonates (e.qg.
NH4, Na, Ca), al kyldi phenyl ether disul fonates (e.g.
WOW/()"&% Ca), 37 WD 2007/072951 PCT/ JP2006/ 3¢5 %ph006/325667
di al kyl succi nate sodi um sul fori at es,
napht hal enesul fonic acid formalin condensat e sodi um
agxust of eirganjictpigreent pthe @rimary pashidletdiameter of
sul fonate salts (e.g.NH4, Na), lauric acid salts,

thid pigmetrityteeel dbleybaidabositl 28nahe sWHen ghdsel eat e
salts. 5 Anong these, dioctylsulfosuccinate Na salt

R YR ¢ %heﬂ sed! yﬁ@m@fmgkﬁhggg rggtflet@st sﬁh!tg an

are pre era e In particul of t

nonlonjc s rfactants Wi n H alue of 10 .to
APREPAELAYS egﬂﬁ&w&lﬁeﬁ{new%ﬁy |%?PSH%9‘1
10 alk Iether polyoxyethylene pol ycycl i c phenyl et her,
5 imlrcainx he pradycetwith acligpryeity parésiderdiamaténof 25
ester, pol yoxyethyl ene al kyl phenyl et her,

ngol YQﬁytﬂid%}é eom plekYpiphefts, ﬁbtyﬁﬂyﬁﬁwbe 8nic pigment
al kyl am de, and acetyl ene ¢l ycol Anong - ese,

o@"éﬁ’e"éﬁ?ﬁﬁé AffeC ét@%"l%-' ﬁi%?érm g y&?f%%@%!b%nﬁr&?ertiés of

et a- nap yI ene sorbit

nool e , and ., oxyeth | ene st en . '
]goéeﬁ‘rté? tagregap é ?éPeaTrFil%ﬁ“&r}bEg d1¥3§ f%‘f%‘n 2.5
in the present |nvent|on may be produced by the
npr dbeck.ethe siehectappaofathe gagment disperswombgbniuddrixe
for high-speed stirring, ball-dispersion kneaders

10 based b bathewtb mghnw@mﬁiﬁof@éhm pi@Aentdl spersion

kneaders such as a roll mll, and an ul trasonic
di Spe’i‘ﬁgrcolgfrziﬁrt [ﬁgment partlcles in the present invention,

may be surface-treated with carboxyl, carbonyl, sulfonic,
hydroxyl group, or the like to turn into hydrophilic, then
aqueous dispersion thereof may be utilized. " The process of

15.- surface treatment may be conventional ones such as oxidization °

treatment, razo reaction and plasmé tfeéfmi_ant.
P_igmént Dispersant

'i‘he pigment diépérsants for dispersing tﬁe.organic '
pigments or complex pigments are preferably anionic

20 surfactants or nonionic surfactants with an HL.B value of 10 to

20.

Examples of anionic surfactants include pquoxyethylene
alkylether acetates, alkylbenzene sulfonates (e.g. NHy, Na, Ca),

-alkyldiphenylether disulfonates (e.g. NH4, Na, Ca),
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di spersant is dissolved in an aqueous nmediumto

prepare a solution to which the organic or conpl ex

(fi ﬁrrent is then added 38 and noi stened sufficientl
WGy

%% by adding the pol ymer di spersant. A%qTé-PZE‘%@zSW

m xing and di spersing processes, there often exist
§RAKkSAs RBéid HeLSodTuibheulfosiateb Do aP R IeheRulfdnie atid
is typically required to renove the coarse particles

f e j . [ fJ i
Rraf7R¥ronCh3als 1R WALEY Sl dle B Kolychife
I | nes he a nt of the disp ant_i.s .preferably to
nbenpslﬁ&ser BY sl @ngig\f)ﬁﬁaiﬂ@: 69%%@%'5 sales.
pignment, nore preferably 10 to 50 parts by nass. Wen
polky cxymihiy lefet bk ylethesserfemate salts anidi cleaie, salte.

pi gnent may not be sufficiently mcronized, and when

. Abford@uRkel FiBXEAEH] P uddifaty A¢aSIAIE anld %RﬂE%ﬁs}bthylene
n -

non- adsorbed onto pignments tends to affect i

HrRRRER R B o h Bk IFEG QBRI Brlentlein 1o

The pi gnment di spersions.-according to the present .
PaYAERIBR nay exhi bit . superior pignent- dispersion
stability’ under |ong-termstorage, and thus may be . g
f avor abkgmyldsi aRdhamonmimcantrfaetants withr anudLB value
applications, in particular colorants of ink-jet '

S£50" DO iiﬂaﬁd%x@g;dasétwl@% aa@%,ﬁseaéﬂi ﬁgljd'ibraldijlene

Recordi ng I nk of rst "Enbodi ment e recording ink'in
TR T S ST
fatty ester, polyoxyeth'ylen.e sorl?it.:an fai‘.ty ester, '
polydxyethylene alkylphényl et'her, p.olyoxyéth).r}.en_e, alkylarpiﬁe, _
pblyokyethylene.aIkylamide, and a‘c'e*:aylene glycol. Among |
these, polyoxyethylene laurylether, .p'oly;).xyethy,lene ,
beta-naphthy}ether, polyc“;xyethylene-sorlbitan monooleéte, and
polyoxyethﬂene styrenephenylether aré i)ri_eferable in
partiéular. ‘ | | |

'i‘he pigment dispersion in the present im’_fention may be
produced bjr the processes using apparafuses such as
homogenizers for high-speed stirring, ball-dispersion kneaders
such as a bead mill and ball mill, shear-dispersion kneaders
such as a roll mill, and an ultrasonic disperser, after a
dispersant is dissolved in an aqueous medium to prepare a

solution to which the organic or complex pigment is then added
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to the present invention, a surfactant, a 39

wat er - di spersi ble resin, a hunectant, and water, and
al so other optional ingredients such as a wetting
agent, a pHadjuster and the like as required. The
average particle dianmeter D50 of the inventive 5

T i bR PR RO F AR A R PhEbtamms no

nore than 100 nm _ Wien the average particle dianeter
bsparsazpov Afiny the mixingpaod dinpensanel procassyshehere
degraded remarkably, resulting possibly in nozzle
efitepoéxigtatod - pheticles idepiare onltivbedisgtasi®n, thus it is
average particle diameter D50 is no nore than 100 nm

@}ﬁcaﬂ g{e]&ﬁ{‘recti @QiﬂérﬁXVggtéeb‘?%%%%%?i%Pg tq?eac’go&g I10{.1n:1

ur at’i may be 1 npro i gfren

i spersion.is preferably 2 t. 15% by mass .in the
FBFteh ShiRE DRltRe BalrRtifugsl PaDESALER IR OFdoTER o
preferably 3 to 10% by mass. Wien the anmount is bel ow

peswnirhieckio@soef geodugpientlimesl i mage density of the
ink may be significantly | owered, and when the anount

i s aboPRe aba¥%ult GREEe di@?eirﬁﬁn‘tii_%cﬂ%fbl‘aw T+6900 parts
excessively to deteriorate the ejection condition,

t ' Gost ri se. Recording
i 858 il B PG P 208 bnr iR oo B P R ks
in the fecond or third_enbodi nent_ according to the
predesably ik he ihraxts hyema st e W hies ddvespmeunt of the
colorant, a water- dispersible resin, a
dispersant is insufficient, the pigment may not be sufficiently

micronized, and when the amount is excessive, the excessive
dispersant non-adsorbed onto pigments tends to affect ink
properties, resulting in image bleeding or deterioration of water
and/or scratch resistance.

The pigment dispersions éccording to the present
invention may exhibit superior pigment-dispersion stability
under long-term storage, and thus may be favorably utilized as
colorants etec. in various applications, in particular colorants of
ink-jet recording inks explained below.

Recording Ink
Recording Ink of First Embodiment

The recording ink in the first embodiment according to

the present invention includes the pigment dispersion according

to the present invention, a surfactant, a
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40 WO 2007/ 072951 PCT/ JP2006/ 325667 hunectant, and

wat er, and al so ot her optional ingredients such as a
surfactant, a wetting agent and the like as required.

In the second enbodi ment of the recording ink, the

wat er - di spersi ble colorant is a pignent dispersion

that contain 5 a pignent, a pignment dispersagﬁ, and
WALSF Y HEP edP S S UM ¢ Ainestant, andnwatpry gnd also other
enbodi nent of the recording ink, the water-

ofp tiperadi Inlgrecobntasuichs aa piwgdng gt seet,sa g tadjtuster and
contains a self- dispersible pignent and a pol yner

the NS a@nr&d@ireld. zer . In the recording ink according
to the present invention, 10 the ratio of AABin a

range 2 8 Lhgrease the £4xin abi lity.and

| or ovEReiis? Sl Bhn i ibipb ey, T ARendipvehtift'y
content of the water-dispersible resin in the
papseatfispersion ofpalerantdpiprefsnabhy ng more phanehd0
in the water- dispersible colorant in the recording
nnkinTike fécordingbinksymane phefarelbdy 16 . mdeyahap@0ol nm.
may be inproved along with raising the solid content

WhdRBle 2 6lbSP8E liiaglt?cﬂee&ime er DY is g%% PS%EHHE the

times of the solid content of,pignents, and t

effect t hance i density tends .t.o saturate at
Sestitn rorBRR ev gh Geeraded {omaitS, nesrifing of
A/Bin the range of 2 to 8 is preferable in 20 vi ew of
peodibdyiznnessle elaggingroe indtajectapnainvigitiome When the
wat er - di spersible colorant and the water- dispersible

destdigé parpidbedabhytd? Dy AOHoY o¥BSth DD am ! tiee
entire weight of the recording ink, nore preferably

EEL T SRR IR
may be improved.

The amount of the pigment dispersion is preferably 2 to
15% by mass in the recording ink on the basis of solid content,
more preferably 3 to 10% by mass. When the amount is below
2% by mass, color development and image density of the ink
may be significantly lowered, and when the amount is above
15% by mass, the ink viscosity may rise excessively to
deteriorate the ejection condition, and also the production cost
may rise.
Recording Ink of Second and Third Embodiments

The recording inks in the second or third embodiment

according to the present invention include a water-dispersible

colorant, a water-dispersible resin, a

40



41 WO 2007/ 072951 PCT/ JP2006/ 325667 paper surface,
possibly resulting in degradation of l|etter-inage
qual ity on regul ar paper, and when the content is
WOBeNAT2250% by nmass, the ink may easily dry atrOTaPzi0s/325667
face,.possibly resulting in inferior ejection. 5 The
id.contents of the col ora and t he . .

BEpieeRe, BN srarareant Al5S RueREniignal ingighionts such
separ at | n% exclusively the colgrant_or the water-
2§ gpeveiastante g wetting ageat amg theliligsas reiqariged.
pi gments-are enployed as the colorant, the ratio of
t he cdmthatseiconidhemisd dim eint péridicokecdaking tek, bke 10
det ermi ned t hrough ‘nmeasuring wei ght | oss by
Whe PL B EORIE| Co18PERY b phBufARCRi PRl 1A bShtains
structure of the colorant 1S definite,” the solrd
content of the colqrant can.be determ ned by NWVR, -

s £ PIbRERG 7 DiEmrb Al ratt, M d g Pplterstbnprsion
Di spersi-bl e Col orant The water- dispersible col orant
stabahzezein thethird aahodiment gifgherecordimssink, that
contains a pignment, a pignent dispersant and a
watendisple sgiblsicolosinbiikiaz pigmbia dMdpsrsidhsleiisi®heains
colorant in the third enbodinent 20 is a pignent :

SRRSO, BB NP3 RSB i
R BT TR RN TS SR N
10 the ratio of A/B in & range of 5 to B may inerease the fixing
.ai)ility and imp'lfove thé col‘or deve'lopmént, in which' Ais a solid
content of the .wate'r-dispersiblg' _resiﬁ i1‘13 the -reAcc-)r_d_.i_hg ink and o
B is a solid con-t;ent of the pigmlent-i'n: the -Wdter'di‘speréi_ble
colorant in t;]ie récording ink. * The .fi'xin.‘é ,ab‘i_l-i_ty and_tﬁe (;olor
15, de'velopmént__l‘nay:b.e' inipifoved along- 'wit‘h raising thelsgl)llid
cpnteﬁt of ﬁ_atet-&ispérsible resins to e.-'g_‘-. three or four times of

the solid content of pigments, and the effect 'to enhance image .

'dens"ity- tends to saturate at around ﬁoré than eig_ht times;
therefore the ratio of A/B in the range of 2 to 8 is preferablé in
20 view of production cost still. The total content of the
v&ater-dispersible colorant and the water-dispersible resin is
preferably 12 to 40% by mass based on the entire weight of the
recording ink, more preferably 15 to 356% by mass. When the

content is below 12% by mass, the drying ability may be poor on
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i ncludi&eTs

42 WD 2007/ 072951 PCT/ JP2006/ 325667 The pol yner'

di spersion stabilizer nay be one of

wo foPgoed ef i n/ mal ei ¢ anhydride copol ymers exppessSfodhsssr

the fornula (1) below or a mxture of at |east one o
the al pha-ol efin/mal eic_anhydride copol ynmers and at
plapgstswriacef possiblyresultasgin degopdhyinn of letter-image
wat er- sol ubl e pol yuret hane resins and water-sol ubl e
quallisbarrdg@sliaispafer mhd when €he dontbhttiReaboveuions by
(1), Rrepresents a:n alkyl group of which the
, . i , ) .
ET ORI AT G S BT Ale 1B, Fhsa i rogyffing
. The aLpha-pIgfin/naleic anhydri de copol yners expressed
ipgnferior $ieGEWR-1) nay be properly synt hesized or
commerci al | avai | abl e; exanpl es, thereof o
odédlcz),nteﬁwmﬂuhem ant anghtha- YP116 (by.
Seico PMC Co.). 15 The water-sol ubl e pol yuret hane
wateh dispry shgle . 8OSITE btd R Uey miviad vl eh@@@g\}; tefig
t hereof i nclude Takel ac "W5025, Takel ac- W 6010,
. 6 p [ i.eal : .
Rl RPLY B CploRhtt, Gotp Y Bl r- Al BUERANIC HELER 108 Fho
. avai | abl e qnes;- exanpl es thereof include N chigo -
l_égi yigt ersas %BW@%&E‘WW Qéég’mcogr%ntz

the r_at!io of th;a colorant to the'w‘aterfdiSpe;sible resin can be _
determined throﬁgh méalsuring weigh‘t'- loss by
thermogravimet;ic ana.lysi.s.. In c.ases where molecular ~
structure of the colorant is defih_ite,'t'he solid cc-)r-lteir_it of the
colorant can be-cietermined by NMR, fluorescent X-ray -analysis' .
or the like. . | | |
Wéter-msper_g_,ibh{ Color_ailt

The water-dispersible colorant in the second embodiment

. 1s a pigment dispersion that contains a pigmé-nt, a pigment

. dispérsant and a polymer dispersion stabilizer. :

The \‘water-dispersible colorant in the third embodiment
is a pigment dispersion that contains a pigmept and a polymer
dispersion stabilizer, in which the pigment has at least a
hydrophilic group on the surface and is a self-dispersible
pigment that is water-dispersiblé and/or water-soluble in the

absence of dispersant.
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W 0030, Nichigo Polyester WO0005S30WD, Ni chigo

Pol yester WR-961 (by N ppon Synthetic Chem cal

I ndustries, Co.), Pesresin A-210, Pesresin A-520 (by
WORBKATISEu Yusi Co.), etc. In cases where at [PETSP26B25667

of al pha-ol efin/maleic 5 anhydri de copol yners (A) and
at le ) -acr Vil 16 1: I rs
- wat er filzltcl) S&qg%eo’f%éréﬁsléﬁé %‘!edstmlszcé%ﬁ%%f’ eorqesc?lfubl e
olyester resins (B e mxed,, the mxing ratiio (A =
a@?hyas'OL%éPémaBPsﬂ E@@g’frtléegmmym%ewmsec%h.VeHee of

the. polymer dispersion stabilizers is 10 preferably
formmlaoblpbelow or asmsxtasedfat lGGtpane ofhemass of
the,. pignents, nore preferably 5 to 50 parts by nmss.

Apda-bhefinmalalgi CanhSdrile Y dAymleRPRhdOYt 188SE ohBeof
effect to stabilize dispersion my be negligible, and

: S . ink- n . May:
> PN BopBRRREL e R nle Mol B h e FRgins

cost may be higher. Pignment The pignent- may be
ad*‘gé‘fﬁtc?réﬁok“tll}leg%ﬂycﬁswﬁé'%lﬁﬁent. may contain a dye
in order to arrange the color tone as long as the |
durabi l ity being maintaingd. 20 Exanpl es of the
I nqrgani c: pignments includg titanium oxide, iron
oxilde, cal ci um carbonafe, |pbari um sul fate, al um num

hydr oxi de,/ bar A\um yel | lvv, cadm um rgd, chy opis m -
yelil ow%gl{ cafbon bl &ck;| anong thﬁggm%m bl ack

etq. | ~ef er - The _garbon bl ack .may be those
pradu@ed by “phe pub®icly Bnovvn 44 WD 2007/ 072951
PCT/ JP2006/ 325667 - n | '

II-I the formula (1), R repfesenf_s an alkyi gréup of v‘lrhicl-x =
the ca'rbon.-'-atom-number is pré-f'era-b'isr 6 to 2-'5,. more prefe'r.ably‘ﬁ'
| 10 to 22; n is an'integer of 30.to 100. L -
| - Thé al‘l‘)‘ha-_(l)l‘efinl_rﬁfaleic‘ anhyd'rid‘e copolymers 'eJél'Jressed

by thé formgla (15 may be prop‘erl'y. s;'rnt-h:esized‘or'.commercially‘
 available; examples thereof include T-YP112, T-YP114, T-YP115
and T-YP116 (by Seico PMC Co).

15 The Water-so_luble polyurethane resins may be
commercially available ones; examplés thereof include Takelac
W-5025, Takelac W-6010, Takelac W-5661, ete. (by Mitsui
Takeda Chemical Co.).

The water-soluble polyester resins may be commercially

20 available ones; examples thereof include Nichigo Polyester
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nmet hods such as a contact nethod; furnace method and
thermal nethod. The organic pignents include azo

wo Riogg®B9ss, polycyclic pigments, dye chel at eSPCﬂ.‘ﬂ‘les/szsﬁm
pi gnents, nitroso pignments, and 5 aniline black

th d t d I I t
R B TSy 7 0 B W Bl o

| akes, insoluble azo pignments, condensed azo pignents,
Wﬁd%di{éiyamp@m Bivathetic Cﬁmnmmyhydhstmpsgﬂmi S
i ncl ude . pht hal ocyani ne pi gments, perylene pignents,

RSN A -0 ) PEBRsin APS80ABY TARRR L PEE Vigsi Co ), etc.

qU|nacr|done pi gnents, di oxadi ne pignments, indigo

0 TRk A0 RLATEDL 3.0t iPh A GBI B

chel ates include basi¢c dye..chelates and acidic d
dyide coppl W%ZAgrart# atHeash| wrant §tm§mﬁ@cry ic
properly selected depending on the purpose; for
copahphers, witer-solublenpylyhere thaheorasins andchr omati c.
The col orant may .be used al one or in conbination of

ﬁmrogommg Wﬁé@?@b?&g@ﬁné‘(ﬁ)o&@é infi @@, AN i xi AE Ao -

carbon bl a pi gment . bl ack 7) such as

i RTa pﬂei%aabk@l 80720007 Ys "Copper ol de,

iron oxide (C 1. pignent_ black 11) and titani um oxi de;

or gant éeps@hdm@twﬁmﬁ&hamqhymeb|daéne{@0m stnhjhears is

bl ack 1). Exanples of chromatic colorants include C.I.
pRefmilily 15oVWDEGAMC 2P MaPSHadedDoa/ BR6gakts by mass-of

the pigments, more préferébly 5'1:6 50 p.a'rts by mass. When the
solid content is below 1 part by"mass‘, the efféct to ‘s.tabilizel
dispe‘r‘sion_. may l;e negligible, égd when moré than 100 parts b& '
mass, ink-ejection may be blocked due ’tcli-high(;_r_ visco_sitie;é
an-.d)or th'é- co_sf. may be l}i.:gher.' | |

: P_igme:nt _ | |

| The pigment may i)e 6rganic o'r.-inorga:nicj The pigment .

‘may'éoﬁtain a dye in order to arra}ng\e' the color tone as long as
the durability being maintained.

Examples of the inorganic pigments inqlude titanium
okide, iron oxide, caleium carbonate, barium sulfa;:e, aluminum
hydroxide, barium yellow, cadmium red, chromium yellow, and
carbon black; among these, carbon black etc. is preferable. The

carbon black may be those produced by the publicly known
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yellow 1, 3, 12, 13, 14, 17, 24, 34, 35, 37, 42
(yellow iron oxide), 53, 55, 74, 81; 83, 95, 97, 98§;
100, 101, 104, 408, 109, 110, 117, 120, 128, 138,
WORew/ 07251, 153, 183; C. |. pignment orange 5, 1®CTUR2006/325667
17, 36, 43, 51; C.|. pignent.red 1, 2, 3, 5, 17, 22,

E ’ﬁét’égaiﬁ%h 19 oyl APESIEBEILa L ERAER shermar

g% 60:1, 63:1,. 63:2, 64:1, 81, 83, 88, 101.

@8t har), 104, 105, 106, 108 (cadmi um red), 112,
114, 122 - (quinacridone nagenta), 123, 146, 149, 166,
168, 1IMte organit pigmdnss 111(719;dd&&p ﬂmneﬁﬁg pﬁDﬁcycllc
219; C. 1. pignent violet to (rhodam ne Iake) 3, 5:1,

- md®ts, 2dye 3helbtds, RiGeeHighbAes lnity
' pgight halsogts%enl ng Iuse 15: 1, g15 ,SlgISOSph haﬁllg(?;gnﬁr?g

fithle plagd> mdo %ﬁﬁ%s%z@ewmﬁg?ﬁ prevetic -

pi gments, utilized for the recordin ink of the third
RIBRRR bR ATe REfeEablacc ExmapIos of dhesasamismants tnetude
at |east a hydrophilic group bonds. directly or

. atzior kalggs, amstolabletacoi pigmens) cohldensedf aze pignidets, and
pi gments.. The, surface- treatnent may be carried out

B 18BY a%h ﬁ@ﬂbﬁ%l y Tl?&%l?gyé‘lleeﬂ gag@ni Rakl o8

group such as sul fonic. group and oxy group to
rface of wet - oxi di zi.ng 20 ments
oty B EnS P BRUTRE. crevERe BlrReRtBapribipl) y
preferabl e are wat er -.di spersi bl e pignments to which
- PigpreRis, anthragwaone pisme ondpiimasghdone pigments,
surface-treatnent. with carboxyl group may inprove
diospdise grigsiabid,iindigprpigmenibs gbhipialdigy pipmhehisg
and 'i ncrease water resistance of. recorded matters -
igdin@loHRoMP AL RYL A EQIﬁAB%QQ%ﬁ@%@%ems.
Examples of the dye chelates i.ncluld‘e= basic dye, chelates_and
acidic dye chélates-.-
The color of the éoidraﬂts ma'y' be properly selected
depending on the purpose; for example,-.t_he'- color may be .
- achromatic or chromatic. The colorant may':.be used alone or in
'comb‘ination of two or more.
E‘Xarﬁples of achromatic colorants include carbon black
(C.1. pigment black 7) such as furnace black, lamp, black,
acetylene black and channel black; metal oxides such as copper
oxide, iron oxide (C.I. pigment black 11) and titanium oxide;

organic pigments such as aniline black (C.I. pigment black 1).

Examples of chromatic colorants include C.I. pigment
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printing. In .addi tion, such i hks' may elxh.i bi t' su.per.i orw S

re-dispersibility even once dried, therefore there

WO SRSHi®s1 substantially no clogging of nozzl esp@Msons/325667
after a long-termrest 5 and thus noisture of the ink

. around ink-jet head nozzles has evaporated, and then
ypllosed, ghi h2i A3, Ady Ybgdherdi 85af3er 42dyeplaw dreammige),
Preferably, the self- dispersible pignents have a
580I547E7 4,281 8Ge 953r97,cH8, dOAELEY, 1040408, tIDF). 160pA1 7,
in inks.. 10 Preferably, the self- dispersible carbon

1%&01“28 ekl by, @i 1 3 0p8BE B3, pﬁfgﬁféﬁfsfﬂe@'w 13, 16,

ave an ‘anionic’or dationic charg ""Exanpl s df the

T3 $halel pife H%“Pea% %@M 33,3138, 482,

V\,hl ch Mrepresents on o)g drogen. atom _al kal i ne-
4862 dpermanan ved 2B WdCYatBisa i 4Rsl, RiZphedert’s 1
one of alkyl groups having a carbon-atom nunber of 1

(brilliantphanying@BRB0MHi631 1168 Be LS8, BRBHyiel
substituent,.and napht hyl groups which may be

(il E]héiéb‘ efb@yléssli@%t {3 Ead TR rIe'EBSEl 1220114

pre erable ar’e col or "pirgnents to |ch Surface -

Crintibhe Grssioh. 1o 46, OB 8E 7, 2. 177,

sodi um and pot assi um Exanpl-es of the organi.c’
o2l

1Z8ud A% rk85.nt90dd 9%01209,02 197 C.hephgmentnmilaty 47 WO
2007/ 072951 PCT/ JP2006/ 325667
(rhodamine lake), 3, 5:1, 16, 19, 23, 38; C.I. pigment blue 1, 2;

15 (phthalocyanine blli'e) 1511, 15_2I2, 151.3' (phthalocyanine blue),:.
16, 1'721,- 56, 60, 63; C.I. j)igmel_ﬁ? greén 1, 4, 7 8,-10, 17, 18,' 3.6._ .
‘The 'self-dlispersible pigl;nents, utilized for the rec_o_riding‘
ink of the third e.m-bodiment,' are surfacé:p;odif_i_ed ones such
thémf at least a h'ytélr.'oph.ili'_i: groixp b0'_1'1'd.s- (liirectly 61‘ thz"o_.u‘gh
another atomic group to the 'su'rfac.e of the pigments. The. '

: sqrface:treatment may bé ca.rried oui?‘by Wag;.of chemically
bondiné a certain function'al group 51‘1.ch as sulfoh-ic_group and
carboxyl grbup to the surface of pigments or wet-oxidizing
pigments with hypohalous acids or their salts.. Particularly
pfeferable are water-dispersible pigments to which surface the
carboxyl group bonds. Such surface-treatment with carboxyl
group may improve dispersion stability, provide high-quality

printing and increase water resistance of recorded matters after
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nmono- or tri-ethyl anmmoni um -nono or tri-mnethanol
ammonium and the like. As for the nethods for
producing .the anionically charged color pignents',
WO-2000M205hmy beci ntroduced on the surface of @EGTOP2006/325667
pi gnents by way of, for exanple, 5 : '
) Iﬁlxmqi ?ti on-treating color pignments using sodium
“nypochforite, sulfonating, or reacting with a
di azonium salt. The catjonic hydrophilic groups are
pr ef edabgditiog, Auahaaks dRAYre ThikjtcupeerIREr
pref erabl'y the quaternary ammoni um groups shown
tectlinper@Gibility kivackence alnibilcthetreford ehete @reuds
these groups attaches, are preferable.colorant in

| std"tfbta&rtfé%ﬁ_}éno %‘éﬁgéi@%o(f él_%zg\%ﬂ@s Wﬁ?&%@erd\%&st
5 ebes pelffet of el E arora B B8k it Rt d T des duas

hydrophlllc groups b ond, may be properly produced
eyararaited. agd t h@nammp@aprrmtmg;mwgmoerate after
N-et hyl pyri dyl group shown below can be attached to

. siargienclelamikgt hrough treating with 3-anino- :
N-et hyl pyri di ni um broni de.

Preferably, the self- d1sper51b1e pigments have a volume

L

average particle diameter of Q.Ol to 0.16 pm in znks.

10 | Preferably, the-éeif'dispersible carbon blacks exhibit
io.nic properties,‘ more oreforably,_have an anionic or cationic
charge. o

Exampleslof the anionic hydmphlhc groups 1nc1ude
—COOM SOsM POsHM "PO3sMz, SOZNHz, and SOzNHCOR

15 . in which M represents one of hydrogen atom, alkahne metals

ammomum" and organic ammonmms R represent's one of alkyI ‘

groups havmg a carbon- atom number of 1 to 12 phenyl groups .

which may be substituted by a substltuent and naphthyl groups
which may be substituted by a substltuent. Among these,
20 preferable are color pigments to which surfaco —-COOM or
-SOsM bonds.
M of alkaline metals in the hydrophilic group includes,
for example, lithium, sodium and potassium. Examples of the

organic ammoniums include mono- or tri-methyl ammonium,
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5 2H5 The hydrophilic groups may be, attached to the

surface of carbon bl ack through another.atom c group.
wo 200096t her. atomic group nmay be al kyl grougsSy§id¥bedses7

a carbon-atom nunber io of 1 to 12, phenyl groups

whi ch may_be_substituted by a substjituent, and .

opeRet Y (triedtyd ammoniyy mene s tri meldhanolpammonium,

substituent. Specific exanples of the hydrophilic

agidotipe lilbel - Awfdethatmethods dopspwidwcimggdthe anionically

t he' surface of carbon black are -C2H4000M (M one of

' t.Al ; r ' 5 M
c(ﬁgﬁgbg@%{? %%%@%,%@NQ ﬁﬂ%%é[i‘ﬁ%b&ﬁ%éd mf’?ﬁ@e ,

M one of alKaline netals.an

uat er nary,anmmoni uns),, and - NH3+.. nvent i ona
SHFEASH B GPURERIEAR Y F JEAT Ol GhEATBRITI ol o5 may be
coated with organic_pignments or carbon blacks to -
5 . optdizatiordrghtinpicglen Pismantsnuging sgdpnophiyposhjorite,
utilized 20 in the present invention. The methods for
spifuiating, oitesectinp!weitpaodenionimy . f or exanpl e,
deposition of organic pignents on inorganic pignent
parti SaOf; hﬁnﬂ&ﬂﬂﬁm GESS -
msc'ha%‘!h? Tﬂ}_oﬁgi g a mﬁ?FF%gbgr gan gegér%bd}g WO
2007/ 072951 PCT/.JP2006/ 325667 i nor gani.c pi,gnents. A.
ARRFEFRAFY FBIRAT B R CDomATe Pretirahly Yitidpasarnary
pol ysi | oxanes and al kyl silanes, may be disposed, .
apEnASdHM I8 oungashewanbelowr gdharben diasks, to which at
strengt hen the adhesion therebetween as required. 5
10 ldxatphesvfothayeygRoappigptedhesalredereferhbbe col@ekniasn
bl ack pi gment; anthraqui none, phthal ocyani ne bl ue,

the present invention.

+ +
—NHa\ _NR3 -

Or-os e
, S

- _@_*N(CHa)a : :
: @'cﬁz vty

-

—@-cocnz—*N(CH3>3
| —@—cocx—rz —*N@

The cationic self-dispersible carbon blacks, to which
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pht hal ocyani ne green, diaso, nobnoazo, pyranthoron,
peryl ene, heterocyclic yellow, quinacridone,
(thio)indigo as color pignent. Anong these, carbon
WORBEK2Y51pht hal ocyani ne pi gnents, 10 qui nacri deOTeIP2006/325667
pi gnents, nonoazo yeI | ow pi g'rrent s, disazo yellow

' het e. cI| ment s, ar )
%mﬁﬂl?@aﬁ chie i 155 EUoBERRR Ao dpprpdine
ab| ity. anpl es of phth -ocyani_ne bl ue include
rAPBHCRSIGEy fani AEap gﬁioefd?éf lpyzidybgroner ghewn
I . prgnment blue. 15: 15:3, 15:4), al um num

lpeﬂtorvalcamyho iatéaahddt tue chrken lﬂm,ﬂrptleno wih (irieadin g doitdh

pi gments include C .I. pignent orange. 48, CI.
P LHERS - Nféﬂlﬁﬂp§91d81|ummlgiﬁ’iﬁered 122, C.1: pignent
red 192, C I. pignent red 202, GI. pi gment red
206,..C.|. pignment red , -C . pignment red 209,
C. pi gnment violet ; pi gment violet 20 42,
and the-like. Exanple n o yel | ow pi gnents
include C.I. pignent ye W 742te. | . pigment yel | ow
109, C. 1. pignment yell ow 128, C. I - pignent yel | ow

151, and the l'ike. Exanpl es of disazo yellow pi gmsntAs :
include CI. pignment yellow 14, C. 1. pignent yellow

.%807/C (5!‘7}595 / lJongi)?‘\hilz’éﬁné‘%s}d'%lxrb:“tlf'gésgféptﬂpsurface of
i .
IR Pick %@‘sug  BRGRRSY atogti 1850 et  The Aakder

O her col or| ng pignents may be found in "The Col or
atedeic TonP dnagdbe iadkyligronns Bevingya sarbporatemdnumber |
Col orists (1982)". 5 The inorganic_ pignents nmay be
ofxerpl12; phlehyltgmwmhidhopma@ebesédﬂaﬁtueéwrﬁyna,
iron oxide, iron hydroxide, -and tin _ .
substituent, and naphthyl groups which may be substituted by a
substituent. Specific examples of the hy-dro'philic groups and‘
another atomlc groups attached to the’ surface of carbon black
are CzH4COOM (M one of alkaline metals and quaternary
ammomums), 'PhSOsM (Ph: phenyl group, M: one of alkaline
metals. and quaternary amn:roniums), and 'C;H10NH3+.
Conventional organic pigments or in‘orgaaic pigment
particles nray be coated with organic pigments or carbon blacks
to prepare complex pigments, and may be appropriately utilized
in the present invention. The methods for producing these
compiex pigments may be, for example, deposition of organic

pigments on inorganic pigment particles or mechanochemical

processes by mechanically mixing and milling organic and
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oxi de; the particl é' e'h”epe 'S pref'erebl y of N 'ov\'m
aspect ratios, nost preferably spherical. The color

wo Sfo7os] norganic pigments is preferably traﬁé-p,gisﬁ@gmsﬁm

or white in cases where chromatic 10 col.orants are
‘be adsorbed, and may be bl ack in cases where black
inorganht pigments. beAdayerbridorgmeopilamer gompounds . - -
di aneter of the organic pi.gnent particles is

spehes il d/ FremNpoby silfreandd G minalkpl silanekenedy \beb t O
50 nm The mass ratio of the inorganic jigneht

db%&i&‘h HetW é‘%he]&gam@@ﬁ‘&'&o@g@ﬁ%@ gﬁﬁ%‘é efif¥ 8"

S as a c mat-er I al .e. Jinor pI gnent
article rants, rably 3=1 to-1:3 and
él Qﬁgs?‘l 6ETQQEE$WQEHS%§ rRASIEe e mess

ratlo of coI orants is relatively |ow color
devel Bpiampaes oftorgamicipigment dnclnde taméyneé)lpeb ras
and in cases where the mass ratio of 20.colorants is

blatRtgigehynty ﬂﬁthi‘i? thehienphithaleey Dhidobetemy be
det eri or at ed. Exarrp es of colorant particl es | n which

'hrli’l qegggmeéggs @%&b%‘f&n@?i@gpg?%@ﬂo t%g?ﬁ!ll&

or ¢ acks i'nclude

Toda Ko Cor por.ati o 7/- Q72951

hpémezéee%ghesmuéeeﬁrﬁ%o Vl? ﬁedasr% %t geler pigment.
conposite material' silical/phthalocyanine C.1. - -

ARBmﬁgStlwﬂmazanb@mhleckal phtbalewnﬂmpmgmnt@w
conposite material,. silical/quinacridone C.1. PR122

q‘iﬁﬂﬁ@?id@%‘i?fﬂtﬁits ,aignbAgol yK@ow! PRz ilen¥s/ )ﬁ1@§f(§ F'@llR)w
5 diraneters of these products are suffici entl y sma
ptlé’mkla“lntseglllioygaarocychc- yellow pigments are espec1ally
preferable in terms of color deve10ping ability.

Examples of phthalocyanine blue 1nclude copper .
phthalocyanme blue and derivatives thereof (C 1. p1gment blue

15 3, 15:4), alummum phthalocyanme ‘and the like. Examples '

of qu1nacr1done plgments include C I p1gment orange 48, C I

- pigment orange 49, C.I. p1gment red 122 C. I ‘pigment red 192,

C.I. pigment red 202, C.1. p1gment red 206, C.I1. p1gment 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.1I.
pigment yellow 128, C.I. pigment yellow 151, and the like.
Examples of disazo yellow pigments include C.I. pigment yellow

14, C.I. pigment yellow 16, C.I. pigment yellow 17, and the like.
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VWhen i norgani ¢ pi gment parti cles with a pri' mary
particle dianeter of 20 nmare coated with an
equi val ent amount of organic pignment, the primary

wWOpaena7e9se¢ di aneter of 10 this pignent shoul d PETOIPR006/325667

about 25 nm _ When these pignents can be-

i spersed.ipto thei k. priymary _particles usi -
B ARGIRRCL B Peistiei Vo I PR Gt e fiidE L pigment
pi.gment - di spersed ink can be produced with a
stﬁlgwruﬁg ohy Pigpend; ¥aldeowr 138, and fhe like; hQther
conpl ex pignments, not only the organic pignment is. on
dolerimy hagmedtsenizy bbefodirsp énsiTine idloxl kodébethird
properties of the central inorgantc pignent appear
dd1ERHI Y "B é W drib ey OF ﬁﬁgrs ¥id @dgbriétge(f.‘ﬁéf)@t. lon of

t he pignent di spersant shoul ased on both the

R BT A berER  FF A

i gent -di spersant. The pignment dispersant is
*’Sp&@?amlycam@lumnan iivow oxddes drenhydzoxides indhitin
surfactants having an HLB value of- 10 to 20. Specific
oxideplthe wirtibk shapei & prefaabintef lowetdspe?t Mios,
2007/ 072951 PCT/ JP2006/ 325667 -

| . ud et horr _ , _ . . !
B B P o TRE Fot o e LG il pigments.
.disulfonate,.(e.g. NH4, Na, . dial kylsuccipate . .
18 HATRFRAIY Shandaareab enbaribini Ao WaaRE CREYALS
condensate sodi um salts, polyoxyethyl ene polycyclic s
coherpmis Ree toub¢ adaorbed, tand angy aHblack)in tases where

acid salts, polyoxyethylene al kyl ether sul fonate
KHatkseddodankealre ttabkSsadsorbed. The primary particle

diameter of the organic pigmenﬁ particles is preferably no more |

than 100 ﬁ.in, more preferably 5 to 50 nm.-

The mass-ratio of the inorganic pigment particles to the

organic pigments or carbon blacks as a-color material, i.e.

© inorganic pigment particles : cdlorahts, 1s preferably 3:1 to-1:3
. and more préferably 3:2 to 1:2. In cases where the mass ratio -

. of colorants is relatively low, color developing aBility or tinting

strength méy be poor, and in cases where the mass ratio of
colorants is relatively high, transparency or color.tones may be
deteriorated.

Examples of colorant particles in which inorganic
pigment particles being coated with organic pigments or carbon

blacks include composite materials by Toda Kogyo Corporation
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Armng these, di octyl'sul fosucci nate Na salt and |
pol yoxyet hyl ene styrenephenyl et hei sul fonate NH4

wo Shh$e3y € preferable in particular. to ExanptEspfabe/s2see
the nonionic surfactants w th an HLB val ue nigdf ipoﬁté
20_include pol yoxyet hyl ene al kyl et her, pol yoxyal kyl ene

© . sukckyaeshbeal/qotbax pladly (comp poitycpalteriglhenyl et her,

10

15..

20

sorbitan fatty ester, polyoxyethyl ene sorbitan fatty

séitafpht pdloyeuyihbyC NP Bl kS phenybsitth@aterial,
pol yoxyet hyl ene al kyl am ne, 15; pol yoxyet hyl ene

s?ﬂi{éyiﬂ%gﬁwafﬂ&wa&?ﬁaé:ogpﬁeerﬂla/tfe‘iii%%ﬁ‘g%yfﬂgﬁgﬁﬁridone Ccl .

pol yoxye ene | aur ., pol '

i~ napht hyl et her, | yoxyet hyl.ene . . . L
P36t £ Camnosie Baceriangnd Thai GRS she primary particle
styrenephenyl ether are preferable in particular. 20
. diamedevaraf tdfesenprodupby saatanfficipnslesaball to be 100
parts by mass based on 100 parts by nmass of the.
egigltgieids, nore preferably 10 to 50 parts by nass.
When the anount of ‘the dispersant is insufficient,

the pixg t: - .Gl ndcr.ony - and
whon' TEEE iptREaREE glEuitht bR BMIK wilEREEHG Ry
2007/ 072951 PCT/ ,JP2006/ 325667 @ excessi ve di sper sant
PAshicly .as'é‘ateroﬂ%] &Oonghage coadrdswibh a3 gguivatgnt
‘properties, resulting in imge. bleeding or ~* =~
ateownt of aivigamiofpigwaeet, tingl préreghpaesicde ahaametheof
- pignent dispersion may be produced by the process s
thid PogmeRar shoaRb bedsthaabbatoBsHmer SWHn BheBespeed .

stirring, ball-dispersion kneaders such as a bead
pf@inlen%gdéanflble.méﬂersed.into t:heir primary particiés using an.
appfopriate dispersant, an extrémely. fine pigmentfdispersed |
ink can be prod-u-ced with a dispersing particle diameter of 25 ‘
nm. In thesé coﬁplex pigments, not 'o‘niSr the qrganic. pi’gment
011"the- suffacg a.f'f;c-té _thgt‘dispérsion but‘ also the propei‘tieé of
the ce.ntral-inorganic pigment appéar th;r'ou'gh the thin layer 2.5
- nm thick, the selection of the -pigment‘; dispeljsant should 'be.
: ‘baseti oﬁ both the organic .and' inorga‘nic pig_men{;s._

Pigment Diépersant

The colorants in the second embodiment contain a
pigment dispersant. The pigment dispersant is preferably one
of anionic surfactants and nonionic surfactants having an HL.B

value of 10 to 20.

Specific examples of the anionic surfactants include
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shear - di spersi on kneaders such as a roll mll, and

ultrasonic dispersers, after the organic di spersant

is dissolved in an aqueous nmediumto prepare a
WO2M7029%h to. which the pignment is .10 then asdFdrzo06/325667

noi stened sufficiently foll owed by adding the polyner

- di Af ter. X d, di I

ERNPEY PRI B 68 E R cR Ly v s BLRRAE o-e.
di.spersion, thus_ it is typically required to renove

NHe. Nav 6a)palkyldmhenyletbsvedisulfonatededss. NdingNa, Ca),

filter or-centrifugal separator in 15:. order to _
diabBvelstudeinake rgaliam pudfhicites) dapkshaldwesvidongeacid
particle dianmeter D5o~of pignment dispersions is

f@fﬁﬁ?iﬁ@bﬁd&éﬁ%@%&&@h]s':&ltg,?ﬁb!i‘%%fﬁ mm%i ?glemﬁic

e
nore . preferably no nore th nm

ver arti,cle dianpter - i s abpve 150 ri. the
P B APERBE o ape naTEa, bt Sor By, Nt iRty Acilhedlting
possi bly in nozzle clogging or ink-ejection e
pedyoxy ¢ Ghylepealknle thear sigdopate salés gindoleatosalis
no-nore than 100. nm the ejection stability may be
Amongt tlte s dd wet 9isulfas iicdin ate NayshdR afdr pyBoxydthylene
amount of. the pignment dispersions is preferably 2 to

044 03 s Rnb7a ‘ard P’ b
Pt phO M s W e UM PRAR ard ot fBRRiA"

cont erit . hore preferably 3.to 12% by mass. Wen the:
PREEERIAT; s el ow 2% by mass, col or devel opnent and

i mage_density may be significantly |owered, and when

t he alaamples afdbe nopivyicswaasctante with winsHsBtyalue

may rise excessively to deteriorate the ejection
of Adtd 20ninEldieapsby dbife thiyldunet Allty leeherPylybgfalkylene .
alkylether, polyoxyéthylén_e ponrcyclic phenylethe;"_, sorbitan -
fatty ester, polyoxyethylene sorbitan fatty ester,
polyoxyethyléne- alkylphenyl ether, polyoxyethylene alkyilamine,
poiyoxyethyle_zne alkylami?de, and acetylene glycol. Amjong
these, polyoxyethylene laurylether, poly.'o;xy"ethylene. .
beta-naphthylether, polyoxyéthy]ene sorbitah.monooleate, and .
polyoxyethylene styrenephenylether are pfeferai)le in
particular. '

The amount of the dispersants is preferably 1 to 100

parts by mass based on 100 parts by mass of the pigments, more
preferably 10 to 50 parts by mass. When the amount of the

dispersant is insufficient, the pigment may not be sufficiently

micronized, and when the amount is excessively high, the
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Conm)n Ingredl ents of Recordl ng Inks of F| rst to Th| rd
Enbodi nents . Surfactant 10 It is preferred that the
wo SiehpReiant is one of silicone surfactants agerypao0e/325667
uori ne-contai ning surfactants, provided that the
surfactant preferably | eads to Iovver surface tension
expessiyiegAypdnsaatt ngnadd$e1he d-aRdodvasnapts dpndsi khaffect

di.spersion stability in conbination wth other
iehk|propdrdies, FesEltingtis; image. leedipgrét detefioration of
fI uor| ne- cont ai ni ng surfactants are preferable. It is

eziﬁﬂ%ér'&%lit t MPéd ne-contai njng surfactants

conta|n2to on atons, to V\,hlchfluorlne atorrs‘

bei ng,bonded, pe nDIecuIe

o bol i Bement A ishesson &b a¥ s pRaGH by e Brocess
whi ch fluorine atons being 20 bonded is | ess than 2,

5  ushegsffraratfsed suchms hoomsanigees feahigh speedasidrring,
cases where nore than 16, the ink-storage stability

bl dispérien. khsaderesueh hbea blead it aod bahi ndll,
surfactants include perfluoroal kyl sulfonic acid

E%qﬁggggf g@gg{#ﬁ car%%ggﬁl c ac&ggéﬁo%gﬁi ultrasonic

er f| uor oal _k hate St er npo
AR TSET R0 AN tBEIR oSt Rt ved in an
"pol yoxyal kyl'ene et her polyner conpounds having'a .
agaeplug iy dohprenaxup solutien toswhach Hhienplgmemigis
these, 5 the pol yoxyal kyl ene et her- pofymer conpounds'
10 thediddded aﬁﬂlfdwmt@@le@/é@fﬂﬂ@ren@wlimld%vémeb;r adiddag the -
chains are particularly.

polymer dispersant. After the mlxmg and d1spers1ng processes,

there often exist coarse partlcles in the resultmg-_d;_spersmg, |
thus it is fypicaily required to rgmové the coarse parti(;'les of
above 1 pm diaméter using a filter or'c'en;:rifugal sepa.ra.tor in
15.. or;ler to ].;):revgnt. b-_lock,in‘gé of ﬁroduc.:.t'ion‘ lines. |
-'The éveraée particle diamet-er D5'o ;of_pigx'nent dispersions
- is preferably no more thaln 150 nm iq ithe rec“ording inks,‘morev .
prefei’aiyly ‘no more than 160 nm. W\lien the average particle
diameter Dsg is above 150 nm, the ejection stability may worsen
20 remarkably, resulting possibly in nozzle clogging or ink-ejection'
deviation. When the average particle diameter Dso is no more
than 100 nm, the ejection stability may be promoted and color
saturation may be improved.

The amount of the pigment dispersions is preferably 2 to
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Exanpl es of the perfluoroal kyl sulfonic acid conpounds
i ncl ude perfluoroal kyl sul fonic acid and

wopesd7zamoal kyl sul fonate io0 salts; exanpl es pefr/irB®s/325667.
per fl uoroal kyl carboxylic conpounds i nclude

fJ uoroal kyl . carboxylic acid and, perfl uoroal kyl .

ﬁi‘%ﬁ&ﬁ&ﬁ% iB,PhE entpte SEFPTURBARKS O behazie o pelid
conpounds include, for exanple perfluoroal kyl
gsgepiatmeore prede nmbilyp 8r td d8Podiykassls. Wikers that amount
ester salts. ' Exanples of the pol yoxyal kyl ene et her

80b oloRe 2%@3{)% ¢l de ve lo@mhé HOHGA] kifla gt HehsPiPWPay |
|1 de

in their s chai ns include pol yoxyal kyl ene et her

fe: j f rQal ther aroup_i.n.
 RPSREOBSARyoPRL, Y OB InE SRt ia bl e by
et her pol.ynger . havi,ng a perfluoroal kyl este group in
S . AgSsthe Kikyincosity mpbarise LAV desediaratte the
pol ymer . havi ng- a perfl uoroal kyl ether group in the -
ejedtioohedmditiGoyumret ailsmdhef prédustbnscost megseise.
fluorine-containing surfactants include Li, Na, K

Obkhmon feeitls HF Recordimre Inks\WE RO &Y 895%¢
Do bifHeiiels l Repording Inks ¥ RbA Ry Tk

ﬂ'ﬁ%ofdiﬁi)g'{%e-contai ning surfactants nay be -
appropriately synthesized or conmercially avail able.
%at:rpl es of the comercially avail able ones include 5
AckAnE 111, .5-112, 5-113, 5-121, 5-131, 5-132,
5-141, S-145 - .
10 It is preferred that the surfactant is one of silicone

surfactants and.ﬂuorir;e-céntain'_izllg sur.facta.nts, pro'videdAthat -
the surfactant ﬁreferabl& leads: to iov;rer'surfacé tension and
higher lev_e'ling ébiliﬁy, and doés_ not }limiﬁis']i dispersion -
stability in gdmbination with oti;er 'co‘lbr.a.lnts' p.-r.hume'ctént.s; 'in
15 .. péiticular, ﬂgorlix-?e'co_nta{:ining. surfaétapts are preferable.
Tt is'pref_er.red that the ﬂuoxlin‘ta-c.o‘nthining‘l surfactants
. contain 2 to 16 carbon atﬁms;; to Whicil ﬂuqri.lp-e'atoms beiné
bond‘éd,' iJer molecule, mor;a' preferablf 4 to 16 ce;_rbon atoms.
In céses’wh'ere the carbon atoms to which fluorine atoms being
20 bonded is less than 2, the effect of fluorine atom may be
négligible, and in cases where more than 16, the ink-storage
stability may be lower.
Examples of the fluorine-containing surfactants inciude

perfluoroalkyl sulfoniec acid compounds, perfluoroalkyl

25



" (by Asahi Qass Co., Ltd.), Fullard FC-93, FC 95,
FC. 98, FC-129, FC 135, FC 170C, FC 430, FC 431 (by

S 3M Ltd.), Megafac F-470, F1405, F-
WO Da:%h)?ppon Ink And Chemicals, Inc.), Zonyl Tgéﬁr%%éms“']

FSA, FSN- 100, FSN, FSO 100, 'FSO, lo FS-300, UR (by
c@nb’ony)l,c mma@mpepm p@ﬂﬂﬁﬁtoaHﬁfyMﬁhﬁsphﬁte]&I,er _
FT-400SW (by Neos Co.) and PF-151N (by Omova Inc.).

ﬁ&@s erﬁh’ol'hﬁlkfir 22hPleddoxide altdud@9Santdr- 150,
FT 4OOSW( y Neos Co and” PF- 151N (by O nnova Inc.)

P PR o ROt DM BRCESE crere
nif oloring property o aper. Specific

Péi lié’!? gfin ﬁgh%gl’gék h%fgﬁ’rﬁ{]‘%ﬁﬁﬁﬁWacfg‘ﬁf’?g these

those represented by the followi ng formulas. (1)

5 thaeiprliyoxfFalkylewe eChetrpolymeSeoimptants Rivinga A In
the above fornula, Rf represents a m xture of

pttﬂ%reamgammdy S0l dPOHOY 6id¥ EHRng AReesERtied1 Y]y
he | om ng fornulas; ‘A represents -803X,” - COOX or

ggﬁééi%iléaf#?xi‘eélopﬂfy‘%?%%%?*gﬁﬁ om Li o Na, K

NH4, _NH3CH2CH2 - or NH(CHZ2CH2 3
CF3 @x@mg];eq;p?_lhe_perﬂuoroaﬂ_;)rl sulfomc(amd con?pl)ou)nds

include perfluoroalkyl squooic acid and petﬂuoroalkjlrl sulfonate | .
10 salts; examples of the'perﬂuoroalkyl .c'atboxylic compounds |
ihclude perfluoroalkyl oarbloxylic _ecid and perfluoroalkyl
.carboxylate salts. |
The. 'perflhoroalkyl phosphate' ester- Acompounds include |
for example perﬂuoroalkyl phosphate: ester and perfluoroalkyl
15 . phosphate ester salts
Examples of the polyo'xyalkylene-.e.-ther polymer
- compounds havmg a perﬂuoroalkyl ether group in their side
chains 1nclude polyoxyalkylene ether polymer havmg a
perfluoroalkyl ether group in the side chains, sulfate ester salts
20 of polyoxyalkylene ether polymer having a petﬂuoroalkyl ester
gi‘oup in the side chains and salts of polyoxyalkylene ether
polymer having a perfluoroalkyl ether group in the side chains.

Counter ions of the salts in these fluorine-containing

surfactants include Li, Na, K, NH4, NH3sCH:CH-0H,
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3 CFCFCF 3 23C~ CF and CRt-('\ 3 CF3

(Rf'-O-n s In the above fornula, Rf is a

fluorine-containing group represented by the
woRel7r0eWsShg fornula; X is substantially the saow/Rs006/325667

above, n represents an integer of 1 or 2, and in

- F , 10 In the above
I‘?ﬁ%@?ﬁz@ﬁ ?’éﬁ’rze%ﬁf@%gﬁ‘?hﬁﬁéﬁ% #-3 to 10. :
Rf' -S-CH2CH2- COO X I n the above. fornul a, Rf and X are
subst dhe dlugringscontammiag gurfantenisonay ke aprropriagely
In the above formula, Rf and X are substantially the

syartheaszealtbirnasmabenrs al 5o av@iR{KIe/ 072951 :
PCT/ JP2006/ 325667 . (2) Noni oni ¢ Fluorine-Contai ni ng

 Surl maing s QIAREE R oLl I AYRE, ALl
s SRS s 11298 1 P8, 8-1912%-15, 15884t 50145

(by Asahi Glass Co., Ltd.), Fullard FC-93, FC.'-95, FC'.9l8, FC-129,
FC-135, FC-170C, FC-430, FC-431 (by Sumitomo 3M Ltd),
Megafac F- 470 F1405 F- 474 (by Dauuppon Ink And Chemlcals
Inc.), Zonyl TBS, FSP, FSA, FSN-100, FSN FSO- 100 FSO

10 FS-300, UR (by D_uPont), FT-110, FT-250, FT-251, FT-4008,
FT'lSO FT'4OOSW (‘by. Nec;s Co. ) :;lnd PF'151N (by Omnova Inc.).
Among these, FT 110, FT-250, FT 251 FT- 4OOS FT 150,
FT 4OOSW {(by Neos Co.) and PF 151N (by Omnova Inc.) are
partlcularly preferable in view of proper prmtlng quallty, in

15.. partlcular color developm_ent and uniform-coloring property on

paper.

Specific examples of the ﬂuo_rine-eonté-ining surfactants .

are those represented by the following form_ulas.'

(1) Anionic Fluorine-Containing Surfactant

e
A

' In the above formula, Rf represents a mixture of

20

fluorine-containing hydrophobic groups represented by the

following formulas; A represents -S03X, -COOX or -P0O:X (X is a
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In the above fornmula, Rf is the .sane as defined -
above, and n represents, an integer of.1 to 40.

hol ytic Fl uorine -Containing Surfact RE -
wo@%’/ ﬁ %Wzﬁgﬁfs%ﬁm

000 CH3 . 10 In the above fornula
substantially the sanme as defined above. (4)
carngenamidypspecficably hgdrogen atpBuliiadNank, N4,
X035 1 -CH2-1-0H2--~-0 -303"X n In the above forrrula
mﬁscfmm@lﬂsmﬂ(:tﬂzmmﬁ)@oatwmnmgc%@ms)
repr esent ed by the following fornmula, in which 1
represents an integer of 0 to 10 and Xis |
subst a? gally the same as defined above. 59 WO
2007/ 072951 PCT/ JP2006/ 325667 F+CFZC.2-)CHZ In.the

abbgs—fdr nul &6;Ch; i s an bpt eger qu C]: to 4. 0-gf"

ng" HCF2 -(Ct }& HZ-{-c Kz OH 4
él":} In t he abﬁde formil a, Rf' is substantially
th ‘sa CF, . . .

(R?—0g—po—{o0ix ), -
.5 In the above forinﬁla, Rf' 1s a fluorine-containing group
represented by the following formula; X is substantially the
same as above, n represents an -i_nte'ger of lor 2, and m

‘repres'ents 2-n.
F+CF;CF2—)T1—‘CH20H;:".“.
10 .In the abo‘lre foi'muila, n repr.e's.eni':s" an -i.nteger of 3 to v10._'
Rf’—é'—cwcw—ooo-x |

In the above formula, Rf' and X are substantially the
same as defined above.
Rf'—s0,X

15 In the above formula, Rf and X are substantially the

same as defined above.
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15

5 defined above; 1, m and n represent each an integer

of O to 10. The silicone surfactants may be
appropriately selected depending on the purpose,.

wopoevieesbl y are those far from degradati on atechipb®és2sss7

pH;, exanpl es thereof'include polydinethylsiloxanes

: Q%J)trﬁ modi f i side | aitns, .10 4 olﬁéiji met hyl si | oxanes
P EHORDYTEG EQUBhTR -AIIBE ARKEA AN | oxane wit h

nodi fi ed one end, and. polydi nethyl sil oxane with
nodi fi ed side. chains and both ends. The nodifying
gr ouRfrs @H;ﬂ;ﬂi xyet hyl ene groups,

pol yoxyet hyl ene- pzlyoxypropyl ene grqups or the like in '

vi ew of 15 appropriate properties as aqueous

surfaqtaphs. abUWfoﬁM5ﬁécmsssﬁngt%?ti%@§§ PRE Bl EeYas

syntheS|zed or commercla aval

are.those avail abl fro BYK n e
ﬂ‘?% ahpws, we@a&gee&es&v sa CF gt W?ﬁ}bCo
Ltd, or -the like. 20 The poI yet her-rmdl fied silicone
surfactgnts y be 60 2007/ 072951
PCT/ JRf00®E) Chk@parthy sel ect ed depending on the
application, for exanple, nay be the conpounds -
expr essed, by the formula bel ow.in which

b Y Bl Lt SR 1 RBOCLRR AT el o 3%0".93
a)CEILA—ISSI-OSI-OSI-OSI-C C H'3 CH3, m X nCH3 :
14 B RSRIRBeR S RBoREer of. 1 to 40.

(3) Ampholytic 'Fluorin.'e"Contammg Surfactant.
: i

In the above formula, Rf is substantially the same as

s

defined above.

at N

(4) Oligomer-Type Fhiorine'Cohtaiﬁing-.Sjur.factant .
S O —RE?
: CHZ
X0 s{—o —CH;- OH%—Q —50,"X
cH,

In the above formula, Rf” represents a
ﬂuorihe-containing group represented by the following formula,
in which 1 represents an integer of 0 to 10 and X is

substantially the same as defined above.
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51n the forrrula above m n, a and b represent each
an integer; R and R represent each an al kyl group or
wo 3h7Rkde¥] ene.  group. The pol yet her-nodified ﬁb’l‘/’.ﬂgﬁﬂﬁszsﬁm

urfact ants may be io commercially avail able;

exanpl es thereof include KF-618, KF-642 and KF-643
- (by Shln Etsu Chemical. Co.). In addition to the

fl uorFI ‘éﬁ(]: surfactants and silicone

sur f act ants scr d above, anionic surfactants,

noni oni ¢ surfactants, and anphol ytic surfactants are
15 e ionic
surfg]glfl%fghlsﬁgﬁuf %%Iefsso?(%t y|1§§%8éf toli}Iele 49
acetate salts, dodecyl benzene sulfonate sal ts

succi nate ester sul fonate salts, lauryl acid. sal ts,
and salts of po@yo et hyl ene al kyI et her sul f e ko

. Exanpl es of the niopi c surfactants in Iudecq_getyle
61 WO 2 07/ 0729 12PCT JP20p6/ 325667 gl ycol
sur f ald ; +CHZ—O%>H
‘pol yoxy thylene kyI heny ethers pol yoxyet pyl ene
al kyl esters oI yoxyet hyl ene sorbitan fatty acid
esters. SpeC| f| c exanpl es of acetylene glycol _ -
surfa ts descri beﬂ%ﬁ ve incl udes
2.4 7 ARA¥EHErMEY ely supsgpptially the same as

3, 6- dlnethyl-4 octine' 3, 6-diol and
5 dﬁﬁheﬂ anbotvel llnh,eandena'-eqirese"ﬁlmaaadetayi mtlﬁe@ryob[) to 10.
surfactants may be commercially available, for

(exarrp‘lr@,e SUi o s ukbdet Hets iy %Saﬁpr@ﬂﬁa];@lﬁ%ﬁﬂ’éét%‘a
by A

dependxng on the purpose preferably are those far from -

degradation at higher pH, exan:_tples thereof 1nclude_

polydi'methylsilo-xanes with motl_ified side chdins,

| 10 polydimethylsiloxanes with modified botit ends',__

| po‘iyldimetltyle_iloxeoe Wlth modified" one Iend,. and .
polydi.meth-ylsiiozttane with modifietl s'ide t:heins'an.d both ends. N
The modifying group is pt'eferably _p,ol-yo-xyetl;ylene groups, |
polyot{y-ethylene polyoxypropyiene gro-ups' or the like in view of - i

15 appropriate properties as agueous surfa‘ctants.

These surfactants may be appropriately synthesized or
commercially available; examples thereof are those available
from BYK Chemie GmbH, Shin-Etsu Silicones Co. Ltd., Dow
Corning Tray Co. Ltd, or the like,

20 The polyether-modified silicone surfactants may be
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20

Product s Co. | USA) . . 10 SpeC| f| c exan‘pl es of the o

anphol ytic surfactants described, above include
| auryl am nopropionate salts, | auryl di met hyl bet ai ne,
woz0warysidi met hyl bet ai ne, | auryl PCT/IP2006/325667
di hydr oxyet hyl bet ai ne, lauryl dinethyl am ne oxi de,
ristyl dinethyl am oxi.d st earyl .dinmethyl am n
ReRsEY pelechad Hedspding ?%fﬁbﬁ aRpLasipRe oY example,
pol yoxyet hyl ene palmoil -alk di met hyl am ne: oxi de,
mpyLe fhedoagpepads bspaewca?{w thie formulaabelaw in which
bet ai ne: These surfactants may be commercially -

pmlyalhjﬁle‘hedmdduﬁhiitsbdre fmltr@olaa@ﬂ antbi Skaiddeliadak of -
Co. Ltd., N'ppon 20 Emulsion Co. Ltd., N ppon '

ﬁ%q Toho Chem cal Industry Co. Ltd.,
Kao E‘ora 1|118£r§ nxaeka Co. Ltd., Lion Corporation,

Aoki Ol Industrial Co. Ltd., and Sanyo-Cheni cal

I ndustries Ltd. The surfactants descri bed above nmy be
used al-one of Hin [62CWs2407/©1o51] BEr1P2006/ 325667
conbi nati on. |Therd eki st. done| i nst dncles where a -
sur f act &ht ;% rdOy—dBésoD $ it g S ink (bHt; di ssol ves
-easily with gnothgr |irnk gn the rdsulting solution
Is. stable Wdhatl meg |-T51e o g ent oﬁch|e3 surfactants N
i.s preferably 0701 to 3°0% s by mass, nore preferabiy .
.0.5to 2.0%by mass. Wen the content i's | ess than
0.01% by massX =t-R{@f Hea® )8 0C gditl, ONeR'sur f act ant s may
"be -negl igible, and when.the content is nore than 3.0%-
by mass, inmage density may be | ower and/or show

In the formula above, m, n, a and b represent each an

.integer; R and R’ reprssent each an alk“yl group or an alkylene .
' group. | |
. The' polyether-modified silicoae surfat:tants may .be
commerc1a11y avallable, examples thereof mclude KF- 618
KF-642 and KF 643 (by Sh1n Etsu Chem1cal Co.). .
In atidltlon to the ﬂuorme contammg surfactants and
si_.lico_ne surfactants descttbed above, amor_us'su_rfactants,
- 'nonianic surfactants, and ampholytic surfactant's are
em;tloyable' as required. |
Examples of the anionic surfactants include
polyoxyethylene alkylether acetate salts, dodecylbenzene
sulfonate salts, succinate ester sulfonate salts, lauryl acid salts,

and salts of polyoxyethylene alkylether sulfate.

Examples of the nonionic surfactants include acetylene

61




through' rrayrépp'ear dué t-d“éXICAéésirveI y hi gh -
pernmeability into 10 recording nmedia. \Water-

wo 1osH8usi bl € Resin The water- dispersible resjhrBYoP8ses7
approprlately sel ect ed depending on the purpose:

from for exanple, condenséd synthetic resins,
gw@blt$wrfaci;anth,épobromhiwlealﬁdalkuhﬁthlerpoI ymer 15...
conmpounds. . Exanples of .the condensed synthetic

pb?ﬁéiﬁeﬂh}qbﬂﬁeﬁkﬂﬂbﬁﬁtl@thé%l Bsly poy ¥t Heh@N8lkylesters

resins, ,pol yepoxy resins, polyamde resins, polyether

BB B SRR e % B¢ ‘%%eé!"ﬁsadd'“.”--

pol ys yrene resins ponV|ny hoI resj .
pot yvPR§Fitiesmampleg af 2088y yeolf surfactants
unsat urated carboxylic acid reS| ns. Exanpl es of the
5 . dpatzibald pbbyesnctodps hds? ntétmanethyld-deeine Mo%idiol,
and natural rubbers. The water- dispersible resin my

3t dngstiyl- 2 Jedimr o, 6- @?Dl%ao@y Qid®hyl-1 hexme 3 ol.
PCT/JPZO 6/ 325667 - honopol ymers or copolyymers be

from.si e |
THE A Rleg DR RERS s RRE ?%fé%%lé%%%%ﬂ’ﬁble’
resins may' bethose where the reS|n|ts%ef i.a S
for axaprle, SwHomelaiti 825460, Hapand; Blesypplivd g dir
"where the resin itself has.no dispersibility.whereas 3
Pt-bdudtsmh)‘sllbsm)ty is |nparted by a surfactant or a °
~resin with a hydragphilic group. Among these, iononers

.10 g:rut glsoggifg?%‘rkggzllpléssb!‘ tﬁ@%ﬁfﬂﬂﬂ&%i@@ﬁ%t‘é&%ﬂbs déskribed -
particles .
_above include lauryl amlnopropmnate salts 'lauryl :
‘dlmethylbetame stearyl dlmethylbetame lauryl
‘dlhydroxyethylbetame lauryl d1methy1am1ne oxide, mynstyl
d1methy1am1ne ox1de stearyl dlmethylaﬁlne ox1de,
15... d1hydroxyethyllaurylamme ox1de polyoxyethylene palm oil
alkyl d1methylam1ne ox1de d1methy1alky1(palm)betame and
: d1methy11aury1 betaine. ‘
| These surfactants may be commercially a.vailaible
products by, for example, Nikko Chemicals Co. Ltd., Nippon
20 Emulsion Co. Ltd., Nippon Shokubai Co. Ltd., Toho Chemical
Industry Co. Ltd., Kao Corporation, Adeka Co. Ltd., Lion
Corporation, Aoki Oil Industrial Co. Ltd., and Sa'nyo Chemical
Industries Ltd.

The surfactants described above may be used alone or in
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of 10 unsaturated nononers are preferable. In cases of
enul sification polynerization of unsaturated nononers,
wothes/o7eester - di spersible resin can be easily olrcaimesds/szsss7
because the resin emulsion. is obtained by reacting in
t he wat er intq. which.the unsatuyrated nononer, a
- ORURINILL: | GhhPRP @XiP Soni 3R50a608E sRars anputtpctant
chajn transfer agent, a,chelator. and a pH adjuster
ybhdiasodveedntarmn onkdeut vasselviesceasily with lapothes
because - the resin constitution is easily changed.
ibkaandeth®ret HRingnseltutih dd svabdeewsth Remede ..
unsat urated carboxylic acids, (meth)acrylate ester
MONOMefyp, coﬁ@eﬁ%tf%%ﬁkﬂ&ﬁmsdﬁ dﬂP@ﬁﬂ%ﬁﬂg G n’g(? '3°0%
vi nyl ‘nmohoners, vinyl cyan conpound nononers, Vihyl
nononers, allyl . coppound no rs, olefin nongr s,
5 . Y B AORre feRRP U0 (o Lon o B A aFer atL BB kons.
These may be used alone or ji-n conbinati-on of two or
comtent dsnligisa dthiaom 000 1% byemeus sywohzoeffeo 2054dd the
PCT/ JP2006/ 325667 "nmononers may make possible to
shir€xttlytBiy bevabpHgabld #RdTWwhes th@codtane!i8 more
pol ymeri zation reaction or graft reaction usi.ng an
Li I At QnainLL y _
BB, BY RS, BB abln bty BAMEF artipr show
nsat yrat ed carboxylic acids i.nclude .acrylic_ acjd,.
thephs PaX aRPedr Fﬁcﬁé’n%c%‘cﬁlaﬁilf j’dﬁh Befmeq iy into
mal ei ¢ aci d. Exanpl es of the nonofunctional ' '
.10 reperding myédiae esters o

‘Water-Dispersible Resin .

The water-disperéible re,_é_in‘ may be épp@p_r'iately
selected depending on the purpose: fr;;)m, for"'éx.ample, condeﬁséd._
synthetic rqé‘ins, addition -s'yntliétic ‘r'e'si;l,s. an,gi'.nature_ll poljmer

15. coﬁpounds. - | |
Exa;xxplgs of the condensed ;syx.ltﬁe:tié resin‘g; include - |
: pplye;ster resins, I‘)olyurelt}_laﬁe resin% p'oly_e;:qu resins,
: 'pbly'ém.ide resins,'polye’thc::r résins and silicone i'esi-ns. |
Ex#mplé-s of the addition synthetic resins include polyolefin
20 resins, polystyrene resins, polyvinyl alecohol resins, polyvinyl
ester resins, polyacrylic resins and unsaturated carboxylic acid
resins. Examples of the natural polymer compoqnds include

celluloses, rosins and natural rubbers.

The water-dispersible resin may be used in a form of
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'i 4nc| ude net hyl met hacryl ate,- é't‘hlyrl nmet hacryl ate,-
i sopropyl 10 nethacryl ate, n-butyl nethacryl ate,

wo hsiolawdoy]{ methacrylate, n-anyl methacrylate, PéfWAISZSM’I
met hacryl at e, - n- hexyl nethacryl ate, 2-ethyl hexy

met hacryl ate, octyl nethacryl ate, decyl nethacrylate,
higdenply mersan gdpolymersadndybe sededtest fremesingle-phase
cycl ohexyl nethacrylate', phenyl. nethacrylate, 15:

thpez Corsaiied ypal &@r gower deke ditypenyhidéions.
2- hydroxyet hyl nethacryl ate, 2-hydroxypropyl

met ha -4li i 81N '
ot hacr ] ke | R atb R rReRle a Mo Bibde Where the
3- met,’ hacr.yl oxypr |, trinmethoxysil ane,; t hyl -
rearpitrall e Ruargphilic Bai o Shselt disnetwibla or
20 acrylate, isobutyl acrylate, n-anyl acrylate, -

5 thosarwhezerthearesin itsiedk hlasanp\dispersibiditiyywihetgas the
acrylate, octyl acrylate, decyl acrylate, dodecyl

daspyteibilitgCiscidepktod by ateurfayehaborvh reaehWidlea
phenyl acryl ate, benzyl acrylate, glycidyl acrylate,

: acr - +Rabyd L.ARY, | ate.+.85

IO R S A KR RS0 O bl Bt
acryl ate and acryloxyethyltrinmethyl - a niumsalts. R
'fﬁih‘xﬁ”éipé‘iy‘t‘ﬁ%t 't"irieﬁh’gt P&ﬁa?m("ﬁéﬂ%‘% ﬂ%ﬁtlg_lé%’E*éers -

i ncl ude ethyl ene glycol dinethacryl'ate, diethylene :
oftatned Dy ediwksifizatidmisaspeniseéohyp diyan gt izadion of

di met hacryl ate, polyethylene glycol dinethacrylate,
10 uvhskthhrba@naoaloyests dragiideribdd e, Inlsdsduiby! ene

gl ycol dinethacrylate, .1, 6-hexanedi ol .

: e%%%?%?%%@%éﬂtp%lyﬁ?&qgﬁkwn %k%?ééﬂiﬂﬁkﬁa&r&ﬂo%grs, the

watéi-disbersible resin éan be __éasily obtained beCauée the r_eéin )

'e'muls;ion is obtained by reacting in the water into which the

uﬁs.atura-l.tec‘l?]nonomer, a pdl’ymé_.l'izatién' i_nitiai:or, énc_l a,
15.. su'rfactanlt, q__chéinfr‘anéi‘er agent, 'a:chglatqr. and a.p_H... adjuster

have bgen :':ldde‘.d, and o-bjectivé nafu;;es"a;ré eas'iiyl’ made becﬁusé

the resin constitution is leaslily chang;ad.

Examples of the 'unéatufated monomers ii;ciude

unsaturated carboxylic acids, (meth)acrylate ester monomers,
20 (meth)a.crylate amide monomers, aromatic vinyl monomers,

vinyl eyan compound rﬁonomers, vinyl monomers, aliyl

compound monomers, clefin monomers, diene monomers,

oligomers having unsaturated carbons. These may be used

alone or in combination of two or more. Combination of these
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al ycol di met hacr'yl ate',mnellypropyl.ene gl ycol'

di net hacryl ate, .10 pol ybutyl ene gl ycol
di met hacryl at e,

WOZ097/07395d ( 4- met hacr yl oxydi et hoxyphenyl ) pr opan@CT/JP2006/325667

trimethylol propane trinmethacryl ate, trimet hyl ol

Iy M»col .
- oRBHeH ofEy 1 e%éﬁ%sﬁ%bé 3801%8 Gty Various
1, 3-butyl epe. glycal | ate,. 1, 4-butyl ene gl ycol
Ib'iod’cerffll §.clor gXample, Wéﬁ léﬁt’cﬂ%é'P?FHtOél oR&FiFdht y|
gl ycol dt acryl ate, 1,9-nonanediol di acryl at e, .
mcymmpgﬂlangeaglqlcg)bmﬂramemBuzatmn 12i:ttatm@:4may lead to
acryl oxyp. ropyl oxyphenyl )p rop ane;

- méd#ficht R oGl @ pidipirbeg/phenyl ) propane. tri met hyl ol

propane triacrylate, trinethylol ethane tri'acryl ate,

et 1 2 Rltes St 05 TR BRRE R Allad el Pl

pen aerythrito etraacryl ate and di entaerythrltol
YAUCAGI G met Eﬂ&ﬁﬁh@sawf,tlﬁec?m ﬁ}:e@ famariefead and

m)norrers i nclude - acryl am de, nethacrylam de, N, N-.

~ mabetchgénkryl ani de, 66 WO 2007/ 072951

PCT/ JP2006/ 325667 et hyl enebi.sacryl ani de and - o
2- acr i 2amfled: dlBEHB’h%ﬂ@ﬂiﬁctlﬁﬂlaﬁqmﬁl)a@i'gfrﬂ@és%:s

the aromatic vi nyI nononers i nclude styren

iBebuts e E ety wla' & sbRut Sethaetyigheisastiony
di vi nyl benzene | es of the vi n%/bl' cyan rmnomers

mn&ha%vlaéér W bmtyl nle laafénﬂettﬁamh% L methacrylate,

n-amyl methacrylate 1soamyl methacrylate n- hexyl

| methacrylate 2-ethy1hexy1 methacrylate octyl m‘ethacrylate,

decyl methacrylate dodecyl methacrylate octadecyl
methacrylate cyclohexyl methacrylate phenyl methacrylate,

benzyl methacrylate glycldyl methacrylate 2- hydroxyethyl

' n;lethacrylate, 2-hydroxypropyl methacrylat_e, - . -
- dimethylaminoethyl methacrylate, n:.L_ethacry'l-oxjethyltrimethyl-

- ‘'ammonium salts, 3-methacryloxypropyl trimethexysilane,

methyl acrjrlate, ethyl acrylate, isopropyl acrylate, n-butyl
acrylate, isobutyl acrylate, n-amyl acrylate, isoamyl acrylate,
n-hexyl acrylate, 2-ethylhexyl acrylate, octyl acrylate, decyl
acrylate, dodecyl acrylate, octadecyl acrylate, cychlohexyl
acrylate, phenyl acrylate, benzyl acrylate, glycidyl acrylate,

2-hydroxyethyl acrylate, 2-hydroxypropyl acrylate,
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lo acid and salts thereof, allylamne, allyl chloride,

wo 8d03lhwsam ne  and di al |yl di met hyl amoni um Ssp¢t5p2006/325667

exanpl es of the olefin nononmers include ethylene and

propyl ene; exanpl es of the i ene_nononers include
 dymmet rEg

ydaminnetdiyla eyl ape dnd aepytexyithylsrimayhyl
nononers include.vinyl acetate, 15. vinylidene
aohimyriiden sdloy] chloride, vinyl ether, vinyl ketone,
vinyl pyrrolidone, vinyl sulfonic acid and salts
ther egipami U RIS 308 aR Ith A H)Yerylate esters -
triiet xo&y??#ér?g.trﬂg;g{npl & r‘I il)sery ah Wing al

es of the'.oli gomers. having. an

Ty T

havi ng nmet hacryl oyl group, nethyl nethacrylate .
damejbacrylate, trjebhylens glyeol dibeshacaylatenynoyeshulene
ol i goners havi.ng net hacryl oyl group and. pol yester

ghveslodbnethavt fbates ry, Boyht gleais glysolf dimb bRavey kite,
di spersi bl e resins; nolecular chains are 67 WO

| 1%%%@%%%@1%%@%9@%&&%@?% g[@%&&&&%ﬁédi srupt ed

ersio estructron”or rolysis nder -

Str ly. . a] kal i ne oy .acjidi ondjtions. Thus pH :
AT ity te e apambyl flxarL SHEbaa 6 Nate, fipRohylene
and more preferably-.7 to.9, particularly in view of
ghyedd dimethagrylnteh@olysropyleneigdpeok dime thacoyiake,
agent. The average particle dianmeter D5o of the water-

Pdﬂﬁbﬁgﬁldﬂd%glﬁ@dl%imbﬁhﬁ&ﬁﬂ%itated with the viscosity
of .+ dispersion liquids; that is, when conpositions.
2?§"db§é{|4"Hlethacryloxydiethoxy‘phenyl)propane, trimethylol
profréne tl"imethacrylate., trime_i:hylol ethane trime'thacrylat_e,
polyethylene glycol diacrylate, triethylene g'iycol diacrylate,
1,3".bu1:y1eng.‘-glycol"diacryla'te, 1”,'4'bu1'.jrlexl1e gljcol diaprjrlate,
l,é'hexanediol diaci‘ylatéf, neo-‘pen-tyl‘glgcol diacrylatq, )

1,9-nonanediol diacrylate, poly.propylenej glycol diacrylate,-

s 2?2'-bis(4-acrylo:‘:yp.ropyloxyphenyl)propane,---

: '2,2"'bis(4'acryloxydieth‘oxyphenyl)propane_triméthylol propane

triacrylate, trimethylol ethane triacrylate, tetramethylol
methane triacrylate, ditrimethylol tetraacrylate, tetramethylol
methane tetraacrylate, pentaerythritol tetraacrylate and
dipentaerythritol hexaacrylate.

Examples of the (meth)acrylate amide monomers include

acrylamide, methacrylamide, N,N-dimethylacrylamide,
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contents are the sanme, the smaller is the particle

di aneter, the 10 larger is the viscosity. As such, in

order to prevent ink viscosity to beconme excessively
Worogiee9sit he average particle dianmeter D50 OfPCT/IP2006/325667

wat er - di spersi ble resins is ‘preferabl y-50 nmor nore.

O .t he ot er 1 cas arti
- geihlertbacy Rmigs S80I ERuA: EpthyTpeopane
partlcle size larger than 15, nozzle oriflces of the
opateheads. hiders the usage, or large particles
even with a dianmeter smaller than nozzle orifices tend .
to i mikansglestoDthetarbinatie. vidpdombtimghyrs tihelader age .|
particle d| amater D50 is preferably no |arger than-
N5
RS LR AL P L AT RB I BECA0 iy ls e
ter erS|bI col or.ants_ept o paper, surface,. and
5 %b‘i‘{j“ . BTk 8Risalf) winy ! mastithaleneand didngd
as to enhance the fixing property of the col orants.
n&.re minimum filmformng tenperature (MFT) of
the water- di spersible resins 68 WO 2007/ 072951

PCT/ J IR 13565 thé via§leyin hebavm ey fndlafeer abl y
200C or below In addition, in . cases where the glass

, a{g@@g%g rild %% afﬁ]gflOMﬁl ter- dispersible resins

1s”-4 resin films tend to be sticky

b0 TR SR AR SRR Al

transfer tenperature .of -30C or above. The content of
10 add and aalis sperepb) allydasmiae, mlinkchleudedidiglivlamine
preferably 4 to 30% by mass. in terns of solid

-and diallyldimethyl ammonium salts; examples of the olefin

| monomers include 'ethyle'ne anc_.ll propyl_ehe; é.xa-mpl'_e_s; of the _
'diene'mmzn.bmers include butadiene and 'c'hlo'r'bprene.
E:‘{am;’)les of the vinyl mb.ll.:mn_xe'r"s iﬁcl_xic_lé vinyl _acéi_;a_te, '
18, vihy!iden.e cllloﬁde; vin‘y.l‘. chlo-ride,'v‘in'y,l ether, Viny.l_ké.tone,
vinyl -pyrr(;lidone' viﬂyl sulfonic ac.:idl aﬁd. salts th‘greof, vin&l
: trlmethoxysﬂane and v11;y1 trleth(;xysﬂane |
Examples of the ol1gomers having an unsaturated carbon
inciude 'styrene oligomers having methacryloyl group,

20 styrene-acrylonitrile oligomers having methacryloyl group,
methyl methacrylate oligomers having methacryloyl group,
dimethylsiloxane oligomers having methacryloyl group and
polyester oligomers having acryloyl group.

As for the water-dispersible resins, molecular chains are
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content, nore preferably 6 to 24% by mass. 10
Humect ant The recording i nk according to the present
wobdt)’f/ﬁ%bfm i nvol ves water as a |iquid nmediun @Q?PZ&&V@S(SM
I'so a hunectant in order to prevent drying o
|nk and to inprove: di spersion stability. The
. litkedpcitoahe disyuptedihfe dispersivnedestrudttionoor bydirofy sise
solubility and to prevent inferior injection due to

utalle@! str® V?Q?rsﬂlldaﬂﬂne Tieabidiedoandi tigys be Tﬂiw?rﬂ thereof
sel ect ed depending on the application; exanple

4 PRl o ﬁ%lgﬁ%&@“g#zgﬁfapﬂi&%fﬁgfsw
R SRR, DS AR a0

carbonate, ethylene carbonate and the | i ke. These may
: W@ﬁems@ﬁp@lrelhleocolmmgmgnmhtl on. Exarrpl es of the
pol yval ent al cohols include glycerin, 69 W .

2007/ 9heO% e Fidé B&Q%@@ﬁﬁﬁ@teﬂl%fwﬁﬂm@ gl ycol,

1, 3-but ariedi ol , 3-nethyl-1, 3-butanediol, triet hyI ene
| w;ﬂr%%ow%r@%freggg%zisy@Bssgéx%ft? 08 e nsio of

glycol, “trip | ene glycol, tetraethyl ene ol ,
d sinB lgﬂw:é hat is, Vixerw@ﬁamgwt%? dgoi/lﬁ \

pol ypropyl ene gI ycol 1, 5- pent anedi ol ,
cdnte e anedhel $agieyddreobma]1l®; &s rthxeapartucbé d1ameter the
1,2, 4-butanetriol, , 1,2, 3- but anetriol, petriol,.and

14A%d i ehe Eﬁéﬂ@éﬁ? of Al fsemuplmvai&@i 18l pRhIn Al kY|
ethers include
-v1scosu:y to becqme excesswely hzgher, t,he average partlc.le
diameter Dso of wa'ter-di-spersil_.)lle ré:s.ins s f)referab,ly 50 nm (;r ; )
more. Oﬁ the other hand, in cases where t.'h'e particle diametér.
18 as large as a few tens mi’c‘roﬁé, the i)ahl;ticlé size larger t_han
nozzle orificg_é éf tHe ink{jet heads hide;'s th_e' usage, _or: large
particles e;ren with a diameter sméll_er’.tlllain 'no'zz‘lle orifices tena
- to imi)air ejéctio'n‘s.tabililty. . -Accolr.diﬁgly, tllg éi_{rerage partlicl'e -
'dian:iet-er Dso 1s pfefera‘bly‘ no larger than 200 m:_n,. more
preferably 'no larger thanl50 nm..
The water-dispersible resins perform to fix the
v&ater-dispersible colorants onto paper surface, and preferably
come to a film at ambient temperature so as to ephance the

fixing property of the colorants. Thus, the minimum

film-forming temperature (MFT) of the water-dispersible resins
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ethylehe glyéﬁi‘nnhoéthyf et her, ethyléhe‘glycol |

nmonobutyl 10 ether, diethylene glycol nononethyl
et her, diethylene glycol nonoethyl ether, diethylene
WOghyHuRIStonobut yl et her, tetraethyl ene gl ycol PCT/IP2006/325667

rmnorrethyl et her, propyl ene'gl ycol nonoet hyl ether,
al cohol

o s le' s phyva t
L P@? ¢h°eljr ﬁf‘ﬁtl“ﬁ% pé{aﬁ%ael}}g %ﬁ E6‘0(?1' hﬁﬂ%?fhenyl et her;
et hyl ene gl ycol nonobenzyl ether; and the Iike.
Exarrpl agdition, fin pagen W ket shaiglgssHaansfeycl i c
conpounds i nclude .2-pyrrolidone,
tldmpem{tu& p¥ thel wdcme disielrpibilexyedimg is2-997C 6111 behmy, .
, 3-di met hyl i m dazol edi one, epsilon-caprolactam -

| t@l%”l‘@slliﬂfﬂhfg 2ehANG b@%:&%f Aﬁd(%rrﬁ@e@&ﬁﬁ?%&% Qi‘et he

am des i ncl ude forrmm e nmet hyl  formam

> BYRABLY EREK YR bl o ReroHis FERTaN BiRiRF A0y

triethapol amne rmnoet hyl am ne, diethyl an’ ne
haveanglastniranstendtemperatare pfa39°6sonfahare.70 WO
2007/ 072951 PCT/ 3P2006/ 325667 sul f ur - cont ai ni ng

. conpo s coehbde Khigratddr-didfarsible resind ohale
t hi odi et hanol, and the Ilke G her hunectants .are

ﬁﬁﬁf&fﬁ?hﬁk@g&ﬁﬁogﬂﬂlﬂﬂ 1290 mal{ii\omﬁégml Fénﬁg c}fh&hd

-sugars |1 ncl u nOITETI sugars,

ol | acchari de n sacchari de and
cf)é‘ttgﬁiaﬂ?ﬁﬁ Pa‘éf ‘%@ng%’ gé%‘hhyl ES§S- specific
exanpl es include glucose mannose, fructose, ribose,
.10 Bymeedandr abi nose, gal act ose, naltose, cellobi6se,"

'  act ose-, sucrose, trehal ose,  nalt, _

' The recording ink according to the present invention

involves water as a liquid medium and thus also ‘a humectant in

order to prevent drying of the ink and to improve dispersion

stability; The humectant may‘ﬁrovi'dé favoi‘able effects to

15.- improve solubility and t-dll'prevent--i'nferilor injection due to water

Qvapérat'ioﬁ. 3 - o - _l' ) S
- The humectant m.';ty h;e- proée;iy selgci:-e_)d.depending én' :

‘the aipg;lication; e)':amples‘thereof inciude p__olyvélent alcohols,

pol)'rvalént alcohol alkylethers, polyvalent alcohol arylethers,
20 nitrogen-containing heterocyclic compounds, amides, amines,

sulfur-containing compounds, propylene carbonate, ethylene

carbonate -and the like. These may be used alone or in

combination.

Examples of the polyvalent alcohols include glycerin,
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triose, and the like. The pol ysacchari des are broadly
defined 1o herein as sugars, which enconpass the
WO ﬁ,gp,ﬁ;ﬁﬁces broadly existing in natural worlghr 8466535667
al pha-cycl odextrin and cellul ose. Derivatives of
t hese sugars include reducing_sugars. -of the above
dmtdurleneugly cad, Luddrutanatiol s Semetbydch 3phutanediel,
Formul a: HOCH2 (CHOH) nCH20H where "n".. repr.esents an
triethiylé 89 ¢lyebdl, icpPlentaghtml| dépropglerds gaycohi c
acid and uronic acid; amno acid, thio acid, and the

R e B SO L
3o Thi R0 R TTEL T HEEH BA ™

triethylene glycol, 1,6-hexanediol, propylene glycol,
5 . palyetharearegiysol, pofypppvieae glywdl lahpentanediglol
propane are particularly preferable in . view of ‘
158 -Meadh G 1 Ebfdaroq,e 152 @ hkeitayie tFitd, 254 MAitanetiriol)e
pignents to the hunectants 71 WD.2007/:072951
1 RCEL 3256 Si1gRi.fi t affects the ink
1 I,ﬂﬁﬁ@&ﬂééﬁ% ﬁlz.w%fl Qs CROIN

arge’s 1'Om i Ak heads. = Wen the anmount

of hugectants is jnsufficient conpared,t olid ‘ '
cont.eﬁf‘aﬁptﬂsgﬂéﬁhgp%ﬁ’tv@lle@\t/é’g‘&gg?i &ﬂkﬁg&ti@ﬁa inglude . -
- meni scus of nozzles may result in discharge failure.. :
e thflemec ghy @rlt mom detinyd tedite, ies hylenerglyicol naonobeoyd by .
‘mass and in the recording inks, nore preferably 15 to
10 eﬁ?&é,baietmqénesglg!cbl R6 80 R &Bladhe r? Aiothe1Sre Phybyl -
i

mass. The recording inks within'this range may

m%dﬁ/oae'}th%wqeeoﬁls’éﬂ ﬁfe]%ﬁwene glycol monpbutjrl ether,

tetfaethylene glycbl mon.ometh.;.rl ét_her_, 'proi)ylené '.g-lyc_ol
monoéthyi ether, and the like. EXéL;nple_‘s o'-t.'. the polyva_lept
alcohol aryl‘e"t-hers-i'ncl_ude- éthyiéne 'gljcol Am'bnlo-p henyl e%thgr,-
.15',.- etlhjlrlene élygél .m-_or'iobel_:lz‘fyl e_at.her; an:d"t__he like. l
| Exarﬁples of t1_1é nitrroge-n-r;oﬂtaiiz.ti.'ngl, heterocyclic
- compounds include -2-pyrlr(_)1i.done, Nj-methyl-:Z'pyrrolidone,
: 'N-hy.dr.oxyethyl-z-'pyrro’lidone, 1,3-dimethyl imi(ila-zoledioné,.
epsi‘lon“cap.rolact_am, gamma-butyrolactone, and the like.
20 Examples of the amides include formamide, N-methyl
formamide, N,N-dimethyl formamide, and the like.
Examples of the amines include monoethanol amine,
diethanol amine, triethanol amine, monoethyl amine, diethyl

amine, triethyl amine, and the like. Examples of the
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content is less 10 than 10% by nass, the inks tend to
rapidly dry at nozzle faces possibly to cause

wWORKTéT2%5L ej ecti on, neanwhil e when the cont entPCTIIP20W/BE5667

t han 50% by. mass, the. dry| ng velocity is |ower. on

LIPS urf ace, which . al,s a

BB cp i Ainfis pofp SupHe iy iRs HRptRd enltaiide ng
ent The wetting agents preferably contain at |east a

p&fulyéle tdy emanﬂbsenéoqhﬁ)hkety is 0.2 to 5.0% by

mass i n-water at “~20C. Exanples of the polyol

conmpoidter halmielet sl tisphnsé |p1-efdr@blgr shsbe @9ntaining

2- et hyl - 2- net hyl - 1, 3- peopanedi ol ,

s%g%rg* @?(tariﬂg %}1 3f*%¥1'ea§‘l§gé?s Engllgdg'r&éﬂé{nenc sugars, two

3- pr opane propyl propan

S?ggrﬁe@rﬁ%ﬁa&ch‘éﬁ gff%ncﬁ fidaguiBeide and

2-et hyI 1, 3- hexanedi oI Anong t hese, : '
totragagch pridpdandgodysaecharides. Specific examples
2,2,4-trinethyl -1, 3-pentanediol are particularly

ipcRide ghheosd 2min 208y, fivddie PellokR] 080335 6& abinbSe,

ot her wetting agents swted to simul taneous use may be

w@sagbelv ,ﬁshﬁs foﬂ,fzs% 35 cEERAN o rfse
e I ca

eS|ra propertires; exanp Iest ereo

tEfoggnAnd ﬁ%hl ke. 3!tﬁm@a@é@gﬁérf@ﬁ%%%@ deined

et hyl enegl ycol rmnogl henyl et her, ethyl enegl ycol
hesptalasysegaes, whichhgheomagiassothe sabspasnys dirvadly
-di et hyl enegl ycol nonobutyl ether, .propyleneglycol

eﬁ’imﬁhgtﬁﬂ alatarad oY, fﬁﬁiﬁ‘)ﬁ's%‘l‘iﬂiﬁ-‘é?hlodextmn and

" cellulose. Derivatives of thes,e sugars 1nc1ude reducmg sugars. -

of the above sugars such as sugar zileohols e‘xpressed by General

Formula: HOCH, (CHOH)‘-nCHQOH_vﬂiere “n” represents an
infeger of 2 to 5; _saicche-rtides such as aldonic acid and uronic

acid; amino acid, thio acid and the like ' Among"these su‘garf

~ alcohols are preferable and spemfm examples thereof include

'maltltol and sorbitol.

Am.ong these humectants, glycerin, diethylene glycol,
1,3-butanediol, 3-methyl-1,3-butanediol, triethylene glycol,
1,6-hexanediol, propylene glycol, 1,5-pentanediol, dipropylene
glycol and trimethylol propane are particularly preferable in
view of storage and discharge stability.

The mass ratio of the pigments to the humectants
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20

chI orophenyl et her and | over al cohols such as ethanol.

10 The content of the wetting agents in the inks is

wo Bjo9h®e3P! y 0. 1% by nass to 4.0% by mass. Pct 006325667
~content is less "than 0.1% by mass, dryi ng spe

be | ower, thus DOSSIEQ% resul ting in bleeding of
| sumgiesanhlmaﬁwmsttﬂne tddacharge lﬁtﬂblhluarfréuo%lhyheads
mass; dispersion stability of the colorants 15." may

Whghatiee aedahe ofl RAsi @ ai8ds I EfiRiibyt Qe arednd
image density tends to decrease or show through tends

t
S?@éﬁ?@ﬂ%%f%‘néatﬁgf%ﬁﬁiﬁst FeY eFapeachi A WAL XpIT°
' I d I 2 d
oReRBCR AT PEEGIEH ALY 1168 1A an IS BASE AP i thi n
7 to 11 exarrpl es thereof include al cohol- am nes;

al kal Themoatemydfdmniestaahsmamneufhyalbbml@e‘s} 50% by
phosphoni um hydroxi des and al kali netal carbonates.

mds< andSinibeerd Ay RSO rélprdfRRably &5 8bB5% by
i nk-j et heads and/ or |nk suppl y 73 WD 200 /072951

ufﬂg J t%ﬁoﬁfo%oﬁggf;er%%'w?e rata%%ﬂ'&@’sggi ssandT

dbl'és ma tion or”l'eakage o |nks
or the l'ike anpl es of the

fe |or k e .,
r%& ﬁé%{ti’ﬂ  thie %ﬁtegﬁa%yamql%ntageously atford

triet hanol am ne and 2-am no-2-ethyl-1, 3- propanedi ol’; . -
dexanpl storagefanteaelyabdidydeemns. alWhiein trhealontonltueeless .
l'i thi um hydroxi de, sodi um hydroxi de and. pot assi um

thusr Po%cBy mEX8RheSinks tod AEPADLETyNIEY @t Hezle faces
i nclude ammoni um hydr oxi de, quaternary ‘ammoni um
pg¥gqu§' fjoecgﬂge inferior e;ectlon meanwhlle when the content
'is more than 50% by mass, the :drylng veloc1ty is lower on paoer_
'surfaée, w.hich ma).r also impair ‘printzing 'quo.iity of characters on-
regular poper i
Wettmg Agent |
The wettmg agents preferably contam at least a polyol
: compound whose solublhty is 0 2 to 5'0% by nlass in water at’
: '20°C Examples of the polyol compounds 1nclude ahphat1c
diols su¢h as 2-ethyl-2-methyl-1,3-peopanediol,
3,3-dimethyl-1,2-butanediol, 2,2-diethyl-1,3-propanediol,
2-methyl-2-propyl-1,3-propanediol, 2,4-dimethyl-2,4-pentanediol,
2,5-dimeth-yl'-z,5-hexanediol, 5-hexene-1,2-diol and
2-ethyl-1,3-hexanediol. Among these, 2-ethyl-1,3-hexanediol

and 2,2,4-trimethyl-1,3-pentanediol are particularly preferable.
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quat er nary phosphoni um hydr oxi de; exanples of the

al kali 1o netal carbonates of include lithium

carbonat e, sodium carbonate and potassi um carbonate.
WOy /0gedser i ngredi ents may be appropriately. eeraetme 325667

dependi ng on the purpose, and include, for exanple,

ot 7 e BB pliRg RRERI G amilEa By TR we may

oxygen- absorbers and |ight stabilizers. - Exanples'
bst propesly Felanted) andongrmgicangdie of adjusténgsiesinable
dehydroacet.ate,’' sodium sorbate, sodium. . 2-pyrid

pletdical propeirdfas; sotinplbe theatef andlwdeialkyl 23 allyl
pent achl or ophenol . Exanpl es of the -chel ating reagents
j : Yool ot {PF=Tpe t et odi um
AR PO S ML BRTS AR e Bl RIRehaEfy o1
et hyl enedi.ap ne triacetate; sodi um . diethyl enetriam ne
s - mopbpheavicther, o thalangelvaal monapbenyietharny |
2007/ 072951 PCT/ JP2006/ 325667 Exanpl es -of ' the -
edhyileneeglyepd monoadiylesheaciddpthyldnaglycebl t s, sodi um
thi osul fate, thiodiglycolic acid ammoni um
moh6pheagié thepndibphiilbhagdy cole i atdbiifirletBbr,
tetranitrate, dicyclohexylammniumnitrate and ‘
b : { [ % i NGl ude
_p%ﬁ:@ﬁrg{aﬁggfféﬂ D .13%118{ aﬁt@%ﬂé&ﬂaﬂgﬁ‘g%*@&l

I ox1 dants i ncludi ng hinderé

ti oxj dants),, am ne .anti oxjdant.s, ul fur . - o
Hloranaania %@éanf&rrugi%q%laﬂ@h@ ethagaly)es
of the phenol antioxidants. (including hindered
10 The content of the wetting agents in the inks is
preferably 0.1% by mass to 4.0% by mass. When the content is
less than 0.1% by mass, -drying‘speed may be low‘e:r,' thus
possibly resulting in bleeding of ima:ges, and when the content
1S more tha.n"4.0%-by mass, disiﬁérs.io'n' sta,bi'ii_t-y, of the colorants
15- may degrade, noz_zlé c‘loAg"_-'ging tends fo-e‘asily occurs, and image

density tends to decrease or show through tends to occur due to

. exceséively highei‘ perme.a.bi‘l'ity into 1"ecordi;1"g 1_1iedia.
. 'pH 'Adj.ustei- |
| The -pH adjusters may be properly selected as long as
20 giving no adverse effect on recording inks and able to adjust pH
within 7 to 11; examples thereof include alcohol amines, alkali
metal hydroxides, ammonium hydroxides, phosphonium
hydroxides and alkali metal carbonates. In cases where the pH

exceeds 11, the materials of ink-jet heads and/or ink-supply
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phenol ‘énti 6xi dént S) .i ncl ude butyl at 'e‘d hydfdkyani sol e
.10 2,6-di-tert-butyl -4-ethyl phenol, ste aryl-beta- (3,
wogﬁd;};mbg{t b utyl - hydroxyphenyl ) propi onat e,
- et hyl ene- bi s(4-nethyl -6-tert-butyl phenoﬂlngmzwm
2 nethylene bi s(4-ethyl - 6-tert-hutyl phenol),
unids-mayyh e daseelvsds (Badeioh treublas mA g pherol ),
15.

degdaldiatidn brdidmHidyé o2 -1|i1lk%§ dnférioer tmlbe§¥étiénh e the/ 18ke.
- . et hyphenyl ) propi onyl oxy] ethyl] -2;4,8, 10 .

-tet I‘

1 1 3 .2 s?géérg)tfht[l}% gl‘#{/}&rﬁoxy ges u%clude dlethanolamme
h n but a
‘ﬁ?ﬁ%?n;i i'%mtlppé%'set@y&f1¢3épfogapy|d10.1, examples

4 hydroxybenzyl)benzene and
5 . .ofdhreakydrosided eﬁel-lkadﬁm@&ldmciﬁdee]ﬂthmm hydroxuie
but yl - 4’ - hydr axyphenyl ) pr opi onat e] net hane., Exanpl es

s@ﬂlﬁﬂﬁhg@rﬁmaé‘tdrﬁi('ﬂ%ﬁb&ﬂﬁchﬁﬂﬁoxide. _
phenyl - bet a- napht hyl'am ne, al pha-napht hyl am ne,

R BRI st e

h ) i I'am .n ‘
2,6-di-tert-putyl-p-cresol, 75 WD 20Q7/0729 .
amepOIBIHR & e, A igrnagy aaupynbﬁ%é d5r0mde and

2,4-diinethyl-5-tert-butyl -phenol, "butyl
ql@atemnyamlmwhdnmmrhwﬂybmrbe, examples of the alkah
bi s(4-met hyl -6-tert-butyl phenol), -butyl i dene

10 riéedBed®idd ey 6?&ﬁcﬂﬂdﬂitﬂiﬁﬁ9|chrbonate sodlum
4, 4" -th|ob|s(3 nethyl 6-tert-butyl phenolj :

.-c%lgf)?gxgg[ane& ﬁ%ttg]ss (§%15b fert- butyl d| h_ydroxyphej |

F opro
1,1,3-tris(2- methyl-4--h droxy 5 tert: .
but yl gtheniagsed Py bfe tpBrepriately. selected

anti oxi dants include dilauryl .
dependmg on the purpose, and mclude for example

ant;septlc/a_ntlfungal agents, chelatlng l;eagents, antirust
15.. aéents, antio_)éidapts, _UV.fray ébsorbérs,‘ oxygén‘ abso;bérs and
light étabiiizerg | |
| Examples of the a.ntis‘epticl.;a];tlifunga}’-z'a‘g‘_ants includé
. 'sodii‘1m. dehydroacetate, so'dium sorbate, so,dium: .
2-py.*ridi"nethioi-l-oxide, sodium benzoate and sodium
20 pentachlorophenol.
Examples of the chelating reagents include sodium
ethylenediamine tetraacetate, sodium nitrilotriaqetate, sodium
hydroxyethyl ethylenediamine triacetate, sodium

diethylenetriamine pentaacetate and sodium uramil diacetate.
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3,3 -thiodi pr op'i'onat e, distearyl thiodipropionate, ST

.10

15..

20

| auryl stearyl 10 thiodipropionate, dinyristyl
3, 3" -t hiodi propi onate, distearyl

wokes207bestt a’ - t hi odi propi onate, 2-nercapt obenzi BcaapSiog 325667
and dilauryl sulfide. Exanples of the phosphorous

ant i oxji dant %t{)'ég tri henyl phosphi te, oct adeci/_

- phosph#¥amQ ISI ntﬁﬁ shRiseats melude; jagidig sulfite
trithi ophosphite, and trinonyl phenyl phosphite.
Blsspbediwn thiosulfaty; tHoodiblyenlic aetd wdamonium,
benzophenone UV-ray absorbers, benzotriazole UV-ray

diRsep Fsp Flaf ddd el @t Bitrive! P)é n%hée?ﬂsfﬁol GUEFPARR YAt €.

UV-ray absorbers, and ni cke compl e salt UV-ray

AL A ARy yErst P e s opnenane
g Zyglr%n do ébq]yl ox)pg(g‘fl OpthsePr?c %de phenol antioxidants

2- hydr oxy- 4- met hoxybenzophenone, and .
(neluding hirdenkd QThmycbieandmhatiMS) 761:14@9266%13&&95&,&3
PCT/ JP2006/ 325667 'Exanpl'es of the .benzotriazole

sld\lfﬁf‘)érﬁ*i’éﬁi’{&)fﬁﬁs hid pHBsphorus ant1ox1dants '
© 2-(2' -hydroxy-5' -tert octylpheny benzotrlazole

SRR R LT ——
2-(2' - hyd .
e myab{sf:éﬁagtsmnm%wy}ase@mmwmpaazm .

Exanpl es of the salicylate UV-ray absorbers include
X Beditestabutyl-at-ethplpkeenol,but yl phenyl salicylate, and
p octyl phenyl salicyl ate.
:stearyl beta (3, 5- di-tert-butyl- hydroxyphenyi)proplonate
2,2"-methylene- b1s(4 methyl-6- tert butylphenol)

| 2,2 -methylene-'bls(4-ethyl-6-ter't'b:uty1phenol),. :
4,4'_-buty1idg.ﬁe-bis-('3-meth-yl'-G-t_:»fla_rt-buﬁyiphéhél),
S,Q'bis[l,l'di‘Hzﬁethyl'Z'tbéta'(3'tert;ﬁutyl-4'h&droxy;5- |
methypheﬂy_l)pyopionjloxy]ethjrl]'2,4;8,‘ib'ﬁetraix‘gspiro'
[5.5]undecaﬁe, 1,1,3-tris(2'niethy1;4.-_ﬁydro_xs;='§"t‘;ert-

: 'buty’iphenyl)butane, 1,3,5-'trimethy1-2-,4,6'1:_,ris(3;_5.-di-tert-b‘qtyi-
4-hydro:’:.ybénzyl)benzene and tetraxis[methylene-3-(3',5'-di-
tert- butyl'4'-hydroxyphehyl)propionate]methane.-

Examples of the amine antioxidants include
phenyl-beta-naphthylamine, alpha-naphthylamin_e,
N,N'-di-sec-butyl-p-phenylenediamine, phenothiazine,

N,N'-diphenyl-p-phenylenediamine, 2,6-di-tert-butyl-p-cresol,
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“Ekén'plres. of"t' he féyanoacry'l ate W—ray abso'f ber s |nclude
10 et hyl -2-cyano- 3, 3' -di phenyl acryl ate,
cyano- 3- et hyl - 3- ( p- met hoxyp) i enyI)

WO%QBH{‘?S}Z - 2- cyano- 3- et hyl - 3- ( p- net hoxypheny?f’ﬁl;%@g”&5667

acryl ate, Exanples.of the nickel conmplex salt UV.-ray

Za&zhrtmrtsb utyniphideolni 2, Hedirnies hettdy t@ﬂebynlt)rlqnlhén@ie hutyl

15. 2,2'-thiobis(4-tert-octyl phel ate)-n-butyl am ne

gu%ﬁ&ahhéale 2,22 mBEh?Pé&é 4slts(f4tmeeﬁyl - h@}tab%)cylphenol),

et hyl hexyl am ne n| ckel (11

h 4-t er. | at t,riet hanel am ne nickel
4y B ERhE A S ﬁwi@&saﬁﬂgl‘?é B0 eeent - C -
i nvention may beproduced by dlsper5|ng or dissolving
4ed'pi hpodn s (T e byl Bt }élééb’rﬂilﬂgo]to t he present
invention, at least a silicone surfactant or a .
5 téﬂnmsfmethylm&nm@,ﬁidﬁmafhutsd Mﬂtydxdi:@ﬂﬂfalﬂ)e
- resin, a hunectant, and optional other  ingredients

pk@ﬁ&ﬁktﬂ%&%&ﬁ:&%@i&m 1 %‘@rfsgﬁtﬁ%'th?'lhf 'htym-oﬁ'@rs{)b o

m xi ng them as reqwred The di spers
¢ atr_ﬁl %dl 77 QO?/ 072951 PCT/JP2006/ 325667 out
s A %]é‘h‘ay M*2%onmpgeni zer, ball -mill, paint

shaker or uItrasonl c di spersant and the stirrin
and nEiilaﬁ'gP}sﬂSeQ tihg pfuz antiegidantssnalpde dilaury
“conventional stirring device equi pped wt h stirri ng

3[8'agdtiodipropgnedties disteaeyl thiodipgropiorade dlbpeyisstegryl
devi ce. The physi cal propertles of- the inventive:

Pg n
10 “‘ﬁ“““?%%??%%?*.%ndm ritytgRekhloafhAieddep At aa
' ya, ata" ttﬁ?g’ ﬁ)nro%rlgnatghb-mercaptobenmmmazole and

dilauryl sulfide.
' Exainples of the phosphqrous' éntibxiaénts include
| triphenyl phdsPhite' octadecyl ﬁhosPhi'té. triishdecyl ph(’)sp'hite,
.1.5 tr11auryl tr1th1ophosph1te and trmonylphenyl phosplute
Examples of the UV- ray absorbers include benZOphenone |
- UV-ray absorbers, benzofr}agple UY»‘_}'.ay ahso-x_!bgrs, sahcyla.te
: 'UV-f.ay. absorbers, cyanbac;rylate UV-I.-ay ab_sorbérs,and nié];el
com-plexfsalrt UV-;éy ahsorhers. |
20 Examples of the benzophenone UV-ray absorbers include
2-hydroxy-4-n*octoxybenzophenoﬁe,
2-hydroxy-4-n-dodecyloxybenzophenone,
2,4-dihydroxybenzophenone, 2-hydroxy-4-methoxybenzophenone,

and 2,2',4,4'-tetrahydroxybenzophenone.
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rahgéé'déééfibed bel ow. 10 The'vistosity of the
inventive recording inks is preferably no nore than
20 nPa-s at 25C, nore preferably no nore than 15

wonbere7298en the viscosity is above 20 nPa-s, .POTEIP2006/325667
ejection stability may be difficult to be maintained
dependi,ng on he configuratian. , The_surface,

: tensi_g%ngnﬂnlﬁ’é ‘?ﬂ%ﬁ&ww&%&% N Ry asorhersinglugde
ng nore than 35 nN'mat 25C, nore preferably no nore
212 el newyns'-Yetroc trel pheni pbbengotriazadle, above 35

MV m ink leveling may hardly occur on recording nedia

g’ - hivide ostyy 5 en Sy 1ph Y1) BenRb oFiazees; 20 The col or |

of recording inks according to the present invention

ﬂﬁ"lﬂ d%&?{g&;gg&giee’%}zﬁlg@‘b%%zdo%fﬁ%lﬁg afy bhg%"é%wl_roxy'

purpose, a magenta, cyan ofr

Yecordi ng using an jnk set conhining two or re-of
h@é%&f%?é%@nwﬁ@%ﬁéﬁm °F6QFBFH$%9IZR &0l or

i mages; - recordi ng 78 WD 2007/ 072951 PCT/.JP2006/ 325667
usi ng Exampdesrofi tie¢ saliaydatedd¥ - pap silidor bers fiarctudal |
color images. The recording inks according to the

ﬁ@ﬁ?ﬁhali‘&?@ﬁ!ﬁé,%-te&ﬁ%ib@l%‘ﬂérﬁﬂ' é’aﬁégldt%q 410d

substanti,ally any pri'nters equi pped vari ous ink-jet-

e AR Pas S e B R oTh H ow parh is
changed to _eject .ink drops through deformng a . - .

vi br atheamplgsof the 6Hawﬂ!%wgﬂ"w pReorhrrs ipglude
path, by action of a.piezoelectric
ethy'1-2-cyano--3,3'-diphenyl acrylate,_ _
methyl'2-cyano_-3-methyl"?;'(p'm:ei:hoxyl‘)_henyl) acrylate, a.nd
butjfl-z-cjrano-3-méthy1'3-_(p-m.e?thox&phenyi) acrylate,

' Exz;mples of the nickel cgmpléx salt UV-ray absorbers
include nickel bis(octylpheiyl) sulfide, o
2,2"thiob.is(%:ltert-_:-(;ctylpfielate)-n-bﬁtylpmiqe nickei _(I-I.),
2,2'-t?.l'1iol.)i‘s(4-ter.t-octjrlp-helaté)'2-&thylhéx&lami:‘;’e nickel (ﬂ) N
and 2_,2'-thibbis(’4-teft-oc;tylrl)helat.e)-l t.riethaz;qla'mine nickel (II).

| IThe recording inks ‘acc;)rding to the_presé_nt inventibp
may be ’pndduced by dispersing or dissolving a pigment
dispersion according to the present invention, at least a silicone
surfactant or a fluorine-containing surfactant, a
water-dispersible resin, a humectant, and option_al other

ingredients into an aqueous medium, and further stirring and

mixing them as required. The dispersing step may be carried
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Woﬁ)‘awﬁﬁb{; ed thermal ink-jet heads where bubbl

el enent as a pressure-generating nmeans to press to the

ink in. 10 the ink flow path (see JP-A No. 02-51734);

generate by heating an ink in an ink flow pa "JPuzg‘lmr'?gzs667
an exothermc resi-stive elenent (see JP-A No. :

06t 1WB98¢1) samicdaiilhsham ageanikzefrebalbanid]l whairt ahaker, or
el ectrode and a vibration plate, which forma wall of

umdsahlélda%eewntaaﬁdlﬁae @tﬁﬁ@ﬁ?dah& BixPeEEH may be
p03|t|on and avolune in an ink Tlow path IS C anged

i nk ne
el Uaets Winpd APafeRiordl Brhg Ry 5 el Diniieg with
JP- A Ng 06. 71882) . The:recordi ng, i nks accord| ng.to
stigging blades; aveaenatic shirreg, oa highispegddispersing
variety of articles such as fountain pens, ball pens,
deriec pens, and sign pens, in particular applied as
ink-jet recording inks to image form ng apparatuses

such 'Phbrklﬁﬁir&c'a'] pfd’ﬂ%ﬂt%s 69%%%diﬂ‘ﬁenmberecord1ng inks
specifically, -priinters having a function

mgd bod ey Bietthd i Fe Blnk ol %%g?a%?éoﬁr ks

printing. .In addition, the recordi ng i nks accordln

pmfetrﬁb brté@emsqqsmhﬁ%tharﬁqfefa%.ttea!@llyn appeWithin %he

" cartridges, ink recorded matters, ink-jet recordi ng

rapges desseibedibelowk-j et recordi ng met hods according
to the 5 present invention. |Ink Cartridge The
| nvenphyeyiseks 43 bf tHEGR VRV %chgalﬁ%‘iﬁﬁtsaisnﬁfefe‘}ably :
.house an inventive recording,ink and optlona

ngﬁlr{g%é h3n 2be&lﬁar %dat 25°C, ,more preferably no more than

P
15 mPa-s. When the Vlscosﬂ;y: is above 20 mPa-s, .t.he ejection . -

stability n:iay be difficult to be mairifaine'd &ep-ehding on head

configuration.
- The surface tension of the inventive recording inks is

preferably no more than 35 lem at 25°C, more preferably no .

- more than 30 mM/m. When the surface tension is above 35

- 'mN/m, ink leveling may hardly occur on recording media and

the drying period may be prolonged.

The color of recording inks according to the present
invention may be appropriately selected depending on the
purpose, and may be yellow, magenta, -cyan or black.
Recording using an ink set combining two or more of thgse

colors may make possible to form multicolor images; recording
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10 The container may be, without limtation,

appropriately selected in terms of shape, structure,
size, and material, depending on the purpose

WOZ0RFR293| ¢ exanpl es thereof are ink bags forWéP%ms“"

al umnumlamnate filns or resin filnms. The ink
ﬁéﬁig 'a‘ﬂ}%omll hnﬁeseetxﬁla%" ﬁﬁﬂkWﬂd&s&Bi@tS%?ﬁ Ml%ﬁb@s
: is an éxenplary inventive ink

carhrldge and FI.G 2 shows the ink cartridge packed

PR a casing or outer packing. An ink is
|ntroduced froman ink inlet 242 |n&% an ink _bag 241
of thelhawresardingdaksopccarbing ke theppegppiyinyenbipn
degassed and the ink inlet 242 is seal ed by fusion :
maydbeanitabbyvappliéd Go dubstantally hay pkiniersupphipsed
to the apparatus through piercing an ink. outlet 243

. %nwsuﬁher Hﬁiﬂ@&L , fzteemﬁﬂaegsa@aulédtpﬁ@zeehéafmc type

ormadfroma packing material such

RO R RS A o AR R 55 et S Bhableba to
2007/ 072951 PCT/ JP2006/.325667 typically housed in a .
plegtt i ke dropp dderongle dedarmingde tabrabion plates which

various ink-jet recording apparatuses. The inventive..
forkn £ ar wialllof s heaiek fhewi pakhnt by eactéenroll apiezokle it

are used by .detachably anounting.to various ink-jet 5

él%‘ﬁ?éﬂt A% @%%ghEé%HMIB? kA £b Xat{&rs%‘,fﬁf eht }ilan‘o%jn ‘

i nventive In recor di ng appar at uses descr

A Y P Y o sttef pormal

appar atuses. have at | east '
ink-jet heads where bubbles generate by heatmg an 1nk inan .

ink flow path using an exother_mlc reSI_stlve element (see JP-A . .

No. 61-59911); electrostatic ink-jet heads Where'an electrode

and a vibrati'en plate, which fofr_n a wall of an ink flow ﬁath, are

disposed in an opporsed pesition a'n'd-a-'volume in an ink flow

- path is changed to eJect an ink by electrostatlc power generated
: between the electrode and the v1brat10n plate (see JP-A No

: '06-71882).

The t'ecording inks according to the present invention can
be utilized for a variety of articles such as fountain pens, ball
pens, magic pens, and sign pens, in particular applied as ink-jet
recording inks to image forming aprparatuses such printers in
ink-jet recording, more specifically, printers having a function

to facilitate printing fixation by heating paper or inks at 50°C
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an ink ejecting unit and other optional units such as

a stimulus 10 generation unit and a control unit. The

i nventive ink-jet recording nethod contains at |east,

an ink ejecting step and al so other optional steps

such as a stinmulus generation step and a control

step. The inventive ink-jet recording nmethod nay be
$0i2UBG deamngededare oy afterlthé premting | hik:addition, the
recordi ng apparatus;,the ink ejecting-step may be
secdahing ks izgoedingitot tiee ipHesepedinveditithtcan bekuitably
Ej ecting Step and Ink Ejecting-Unit The ink
akedtinin e (ARt U8 indk 8b86Eddden bhPaR! Iiﬁﬁ-jdtﬁf@%mgg

ink by applying a stinmulus to the recording 1n

Eﬁﬁ%ﬁ'@ﬁuggﬁ,fe Q.Ihn@vieﬂﬁ-ggﬁ're-&l?dilgé r{%b?ﬁ%ﬁ&%%é&ﬂﬁ%{#% i3Ehe

to eject t nti've ~ recor y app g a

ﬁ%%%t?nggnuben‘recordi ng ink thereby to formimages.

e] ectTng may be properly selected dependi ng

% t#e gg | ication; exanples thereof include 81 WO
kAr8¥9988epCT/ JP2006/ 325667 vari ous nozzl es

for'ink-jet printing. The stinulus may be properly

sel ect tHed@yerdive ink aarsridgasl each infludeamirdginer to

t hereof include heat, pressure, vibration, and Iight.
thuse aminventivedreaiordéngrinknaondndibreat bphicafalt membess as
nore. Anong these, the heat and the pressure are
peghareahl e. Exanpl es of the stimulus. generation unit

i ncl ude heating devices, pressurizing devices,

pi ezoeTdet §d st HRFeAsSs b¥l RFAhiodt 119618 RId NGpHeYp FBRely
re

ultrasonic oscillators, and, lights, no
selected in terms of shape, structure, size, and material,

depending on the purpose; preferable examples thereof are ink
bags formed of aluminum-laminate films or resin films.

The ink cartridge will be explained with reference to
FIGs. 1 and 2. FIG. 1is an exemplary inventive ink cartridge,
and FIG. 2 shows the ink cartridge packed within a casing or
outer packing.

An ink is introduced from an ink inlet 242 into an ink
bag 241 of the ink cartridge 200, then the ink bag 241 is
degassed and the ink inlet 242 is sealed by fusion bond, as
shown in FIG. 1. In use, the ink is supplied to the apparatus-
through piercing an ink outlet 243 of a rubber member.

The ink bag 241 is typically formed from a packing
material such as aluminum-laminate film having no

air-permeability. As shown in FIG. 2, the ink bag 241 is
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specifically, piezoelectric actuators such as

pi ezoel ectric 1o elenents, thermal actuators which

utilize a phase change by nenbrane boiling of the
WOI20epM72956si ng an. el ectric thermal conver si on peiTEIFRee/325667

such as an exothermal resistive, elenment, shape

menor ctuataors . usin metal lic phas han
P entls haRbedina Plastiratindecate 2aA apg, (othaply
an 15, eI ectrostatic power. The way to eject the

meuatadriy Vakiows ink-jetosmorgingel pparatwegsendi ng on

the stimulus; in cases where the stinmulus is derived

by "héBhé invéahive PRk ok trtd fy@iHaR) ChasSnhealti eoeedy¥rding
corresponding to recording signals is inparted using a

r I r [

- RRSARY 4 usEAto AATHARS iR g & PR NG ShRTet
heat ,ener nd the regording.i is jett and

5 TEALALHE APRATRNAFoR G PRSHICHIARSY IRF Lot B o Hhe
recordi-ng head by pressure. of the bubbles. In cases
ipvensivnankrietutacordingerppadatysepdessbed laterh a
met hod is 82 WD 2007/ 072951 PCT/ JP2006/ 325667

IakejétaRleeorAiig A ppeEHakEaid Enk- sérmedo%dbﬁgowmﬁeﬁ a
volume in a pressure roomis reduced to eject the

A o t o

e Dy OB S B PR

p| ezpel.ectric el eme(i1 aﬁhered at p05|t|on cal l ed_the ..
Esf'slar-‘t}%&}m Rhethpg Ofntawna HRith sieh pecosdimglus

head The droplet size of ejected. recording inks is
.10 gemefratuint mrgt and 40cphtralhenspeed of ejected dr ops is
preferably 5 to 20 m's, the .driving frequency is
pr ef efl‘&hal Ynﬁeﬁt‘i&reofnlﬂﬁéﬁareéﬁﬂdhhg method contains at least
an ink e)ecting step and also o_.ther ppt1ona1 steps such as a
}s'timu'lus .g'eneration step and alcontfol step.. The inventive
ink-jet ‘recor.ding method may be suit‘a’biy ca'r;:ied out by ti;e
15 inventive in]i-jet record_ii:lg apparatue;-'ighe ink ejecting: step may’
be suitebly carried out by the ink ejectiﬁg unit.
- Ink Ejecting Step end Iek E.jecting-Ulnit |
- The ink ejecting step is one to.eject the iﬁventive
recording ink by applying a stimulus to the recording ink
20 thereby to form images.
The ink ejecting unit is one to eject the inventive
recording-ink by applying a stimulus to the recording ink

thereby to form images. The ink ejecting may be properly

selected depending on the application; examples thereof include
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reéolutibnuis prefefably 300 dbi of nﬁ%e. .10 The‘-““mwmmm@wmmmm
control unit may be properly sel ected depending on

wo bdSoPlesPose; exanpl es thereof include instrupepySosiHR6s7
~ as sequencers and conputers. An enbodinment to carry

out the inventive ink-jet Trecording nethod by the
vanvens nozzlek fpetinkeedr pirimfingparatus  15. will be
described with reference to drawi ngs.. The ink-jet

recor thRgsiRRal @ veaf Wrbﬁeﬂﬁseﬁe&@ﬂ deﬁeﬁﬁhﬁg katlyhe
101, -a .paper supply tray 102 nounted to the main body

éghcaauga aﬁﬂwfe%h?ﬁ e df AC1hAR flgaasb%ggapetagnatmn'

ma es e| ng recor

dge ctlon 1 4. An 0 ratlon 20 section 10
aB@e lgtbi 9§eemay %Msﬁﬁg RE Ordnyfe é‘&tbﬁ’P %Fé?m or
i nk cartrl dge | oadi ng section 104. The ink cartridge
5 mueE. cAniGdgHdesen thechadt @mdd thebpresswret acopeefddtble. .
for detaching the ink cartridge 201. As shown-in

FI Gs. & adfif1es of tha' dtiadeluldBendraicd Medt 18314 heating
2007/ 072951 PCT/ JP2006/ 32566 wth freely sliding in

oB T A% SR B Gl G5l

géﬁgigﬁ e vigon iﬁ?ﬂgei&%p%‘ﬁ%ﬁqrﬁ%@ﬁ?&h%ﬁd
"an, arrow 5 direction in FIG 5. I'n the carriage 133,
specHtenlly piebheddcttit dconmerefsdochias pezmitelectBiect
jet-ink drops of respective colors, i.e. yellow (Y),

.10 e%ér/{.g?n(tg) thHFﬂﬁiilt@ct(lMtOQ_deNRliﬁQKlt(iﬁ)ze &%Hé@ﬁﬂaﬁ%hby
membrane boilipg of tllle liquid 1:Jsling ar'l_electric thermal
conversion element'such-as an .éxotlz.ae.rmal fesisti’vé, elemeni;,
ghape memory alloy actuators using a metailic,phase change Hy |
‘thermal chaﬁge; and electrostatic actuat;(;rs using an |

15. eléctrostatic power.
The way to e]ect the recordlng 1nk may be properly - |
- selected dependmg on the st1mu1us, m cases Where the stlmulus
is de'nved by “heat”, such a metho_d is avallable as heat enérgy
correspdnding to recording signals is iﬁparted using a thermal
20 head to the recording ink in a recording head to generate
bubbles in the recording ink by the heat energy and the
recording ink is jetted and ejected as ligquid drops from a nozzle

pore of the recording head by pressure of the bubbles. In cases

where the stimulus is derived by “pressure”, such a method is
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mul tiple ink ejecting openings are arranged in a
direction that .10 intersects with the main scanning
direction with the ink ejecting direction being

WOareduessd downward. The ink-jet recordi ng hea®CafIPeové/325667
recordi ng head 134 nay be those containing a

' eciri G actuatar.. Suck .as .piezoel ectric’ .
BEIBEIS thhya B AR e B Dot 18 EERELI Y fovglume in
by menbrane boiling of the liquid using..the electyic
j pEpagpre 689%#%iréﬁuéﬂeén%?]%‘ic}tl’#‘%sre&ﬁrék%g Aeknas droplets
resistive el ement, a. shape nmenory alloy actuator
freimghe metzel pargbfisbectenoydibg headrbplappizing, vedhage.
an el ectrostatic actuator using the electrostatic

tBONIEY pidfod 1RRtAREE DM BRDIFHE @Y Wi d ploRitidhn éARed%the
recording ink. The carriage 133 has a subtank 135 for

lor 1a pl of.. ipk._ The i.nventiye
s ofREEpE dorhin ERE 0N ABE" pREk I, RS ReERE iR A

cartridge 201 nounted_in theink cartridge |oading
sect i dreLdsoplet fizes pheanktetssecor ipkg igprgderably 3
2007/ 072951 PCT/ JP2006/ 325667 supplying tube for'the
tpet®pd nheispeddof egboked drvpanishpreferabipeto Lpphss, the
section which supplies the paper 142 taken on a paper
Iy Apkg @He&ﬁ&hb?rislﬁﬂef@frabl‘f PREPZ orSHBREY ald@¥hd 02

-conprises a half noon type roller or. paper s supply

roller. 143 whigh es .and feeds the paper one by

bRelfligh i RE REANVHA BRicPL A dTEn 147 And o

separation pad 144 opposed to the paper supply roller
10 143 addeeapbeelqupit myay beapseparlnseleqtadgdependingon

coefficient, and this separation pad. ,

the purpose; examples thereof include instruments such as

sequencers and computers.

"An embodiment to carry out the inventive ink-jet

recording method by the inventive iﬁk‘jet recording apparatus
15. will be described with rgfierenée to 'dfawjngs.: The ink-jet

recording apparatus shown in FIG. 3 has' a main body 101,-a.

- paper supply tray 102 mounted to the main body 101, a paper -

'discﬁarge tray 103 for stocking the pa;per on which images'being
recorded, and an ink cartridge section 104. An operation

20 section 105 of operation keys and displays etc. is disposed on
the ink cartridge loading section 104, The ink cartridge
section 104 has an openable/closable front cover 115 for
detaching the ink cartridge 201.

As shown in FIGs. 4 and 5, a carriage 133 is retained
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144 is urged toward the paper supply roller 143 S|de
10 A feeding section for feeding the paper supplied
Wog(fogmjggle paper supply section beneath the rgepyphiohds2s667
head 134 has a feeing belt 151 for feeding the . paper
142 by absorbing electrostaticall a counter roller
with fireely stiling ima maier saamningstiresvionghy 2 guide rod
145 fromthe paper supply section by. 15. sandw chi ng
131t Whibk ikt guideblein B&d brad geddiangr gllyder 6h€ and left
feedi ng the paper sent in a nearly vertical upward

sgqerr g@{.&@& (88 s#?)%vﬁ)eﬁﬂ'dn@ é%s'gg 1381204 FOAGHED ddtf

I'on 0 aper ut 90 andatlp
ress r|2|n roIIer 156- bi ase %eedln bel t
SBARTeH et i Theih PEARRHGE FRALD: (18t hATohYE AR Breey
char gi ng roIIer 156 which is an electrical charge mean
5 dixecdthemga FRG.durface of the feeding belt 151 is al so

conprised. The feeding belt 151 is an endl ess belt,

i s di BRGhedcdetiwgen] 33 f ﬁ&did@;@'dliﬁkuﬁéadaBtﬁlﬁdn&efdeﬂﬁif@@r
roller 158, and is capable of going around in a belt

[ L
b ol 5otk AFRS A YRy ie. vellow (¥),
surfage' | ayer abs r bi,n rf :
cYaRrita; mﬁsﬁptmﬂﬁaﬁpﬁﬁgmsﬂﬁ pRfer sch,that,
thickness of about 40 mto which resistance control:
mheliplst inkegactingopehingeuaepaerangedjol §direction that
tetrafl uoroethylene and 5 ethylene, and a back | ayer
10 - intEdedfd WEZhSlRO imABY 8banaingadirectk e Withotdiiak t he
: resistance control by carbon has been given wth the

B 58 BlaP e L T LA b Bhga® Ul de e

espon e prlntlng region by the .
recor %PI nek Jet recordmg head of the recordlng head 134

may be those containing a plezo.ele'ctrlc actuator such as a
piezoelectric élement, thermal actuator utilizing phase change

15. by membrane boiling of the liQuid using the electric thermal

conversign element such as an exothenﬁél i_'esis-ti"ve element, a.
: shape. memory allosr actuét.;of using a ;:netalli:c'-p'l_lase change. by .
'therﬁlai change, and an' electrostatic actuator uéing the
eiec.trostati-c power, as the energy generation unit to jet the
20 recording ink.

The carriage 133 has a subtank 135 for each color to
supply each color ink. The inventive recording i_nk is supplied
from an inventive ink cartridge 201 mounted in the ink

cartridge loading section 105 to the subtank 135 through the
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134 is disposed on the back side of the feeding belt
151. A 10 paper discharging section for discharging
the paper 142 recorded at the recording head 134
WO REds a separation nail. 171 for separ atRaQTgPRi0s/325667
paper 142 fromthe feeding belt 151, a paper

172 a a d| I n [ f noon
{LPE0ARY Al Jokthe'f pﬁarada.gseh (588! e
d1spo§ﬁp be eﬁﬁh the 15. er dlscharglng rol | er
172. e apBBBPISﬁ}H& geckiongwhich supp Hendiltey
| oaded ‘on-the backsi de section of the nmain body 101:
Papebdd? tiklen qpapepapapptacking sk@tidmKetl bfi theepaper
paper 142 returned in a reverse direction rotation of

S ooty 02 bimbiised WRRIEMJY t9BePANRE: BB

suppl ies 1t agai n between the counter roll

e n t 15 A nman p y section
s Sy F&g?gv]i Ltk adb ARRHE aRAPed PRy oA oS b
papg'? &ply uni-t 181 In this ink-jet” recordlng
e papesasiacking sectigs 14l 2oud aoyepstation pad
PCT/JP2006/ 325667 separated and supplied one by' one .
T4bHopposedapethsuyper sapply anlléhd4papnd coidpospdlifethe
in the nearly verti-cal upward direction is guided by '

Iaaeeﬁwloheltma ﬁmmeiﬂmwoefﬁe&ntswwmseewéﬂhaagppad_

- feeding belt 1 and the counter 152

t he papey. .is_further U|ded e f QUIde
15 A0S B o B8 L Bl iR iS¢ 8
pressurizing half moon type rol |l er 155, and changed
10 in abdufeeding Spt:fswmeﬁw teeding tbeimaper supplied from the

paper supply section bene-ath the recorc]mg head 134 has a
feeing belt 151 for'feediﬁg the :paper 142 by absofping
’electfostatically, a counter roller 15:2 for_‘feeding the paper 142 |
‘sent through a guide 145 from the paper supply section:by_

'15. sa.ndwiching\\yith the fee;ling belt 151;‘ a feed:ing 'guide:153 for
feeding the paper sent in a nearly 'vertieal ﬁpward direction onl
the feeding belt 151 by chan.g'ing the‘directic;n' of the paper at

: 'abou'lt §0°, and a tip pressurizing roller 156-biased to,the'
feeding belt 151 side with a pushing member 154. An
20 electrical charging roller 156 which is an electrical charge mean
to charge the surface of the feeding belt 151 is also comprised.
The feeding belt 151 is an endless belt, is disposed
between a feeding roller 157 and a tension roller 158, and is

capable of going around in a belt feeding direction. This
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'At t hat time, the feeding'belf 157i s chargéd by'fhe“
.10 electrical charging roller 156, and the paper 142

wo b70P8sPY being absorbed el ectrostatical ly. pdPgpdobiisases7
drop Is jetted onto the stopping paper 142 to recor

one line by driving the recording head 134 depending
fepdimgebeltadd Ishgaa sunfade haxeny hich icarpapege at@erbing
there; and next line is recorded after feeding the 15.

stpfifde fobinkd frogh VAdy 8RRMle, A P thatedatvaithoa i s
term nated by receiving a recording termnation signal

tRickhe '?ﬂ%lbomalo 'rg%kwmgholfestigf?ar?ﬁ@%'bn]cégl ?% not
reache e recording region, then the paper 'S
di scharged, to the paper di,schar tray.103. en a
DO BRIy ToFRFAISRIS, SR AP T OF dEEFaNNGTPRIRY 1GRY AR
_subtank 135 is detected, the recording ink in a given
. etinplente, i and up plickdl ayean{mbdinnk resistandgeyzd] amw eanth
subtank 135. In this ink-jet recording. apparatus,

1) S Hiehofidk ResistAn® ¢diktol b3Pedrbon has been given
PCT/ JP2006/ 325667 - ink in the inventive ink cartridge

: | ni shed. Q. ; . in ; .
"3b 2 AR RRR L o8 (U Tack 2aaF - O SRS piliper
changed. [Even when the kink cartridge is . K
1girf§?tl‘|rfeg¥’@&di1ﬁgvté’r%%£nﬁﬁlﬂﬁ E881IR by ?ﬁﬁcneﬁgrdwgilsead L
" possible to 5 stably supply the recording inkK.
134disedimposedven thiechacki sidesefitlvy feedimgibe]t uldwhr d& of
the main body 101, for “exanple, even when housed in a

PEREK bRy, TS U o 14
recorded at the recording head 134 comprise_s a sepziratior_l nail
171 for separating the paper 1{.1.2 fréﬁ the féeding belt 151,‘a.
paper dischargix.lg roller 172 and a discharging half moon type'
roller 173. A paper discharge tray- 103 1s disposed benéatlh the
paprer discha_{giné rollelf- ':172. )

A bofh sid;e paper supply unit 18.1-is'. detachably loaded .
on the backside seption 6f tﬁe- mai-n.bc‘)dy 101 ‘The both side
‘papef éupply unit 181 takes in the palper 142 refurneci in d
reverse direction rotation of thé feeding belt 151, reverses the
paper 142 and supplies it again between the counter roller 152
and the feeding belt 151. A manual paper supply section 182 is
provided on the upper surface of the both side paper supply unit

181.

In this ink-jet recording apparatus, the paper 142 is
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ink cartridge 201. 10 Here, the present invention is

described with respect to the serial type (shuttle

type) where the carriage being scanned, the inventive
WOoReEEAShg | nks can al so be |ikew se applied PCTIIPRIG6/325667

type ink- jet recordi ng apparat uses having a line-type

entl | I C rd| appar at uses, and

b BE B Ol 5] ohBoAL Eﬁebﬁgasmw o
varlous record| ngs. basei]l 8n in recordi ng

sgFéiQpsth @Mﬂ&e@agﬂl‘zeﬁum 66 & §%ar1y vierigal upward
recording, facsimle apparatuses, copying apparatuses,
directien isagsiided dix sheeguiteids, tamdrfeBitnedeingnd the ..
i ke Ink Recorded Matter 20 The inventive ink recorded
smidwichéd SwithoeRe ff@@&iﬂ?%éﬂ 15Fakd Chel W@Hﬁé{?oller 152.

i nk-j et recording apparatuses and inventive

£di net hods.. nventiye,hnk re ed mat.ter
5 - TS R PARRE oo BRI L SR E ST B Tss,

i nventive recording jinks. 88 WD 2007/072951 '
mpensed oos theskeringhke Mo lbl dinthedip presp umizing palf y
sel ected dependi ng on the purpose; -exanpl es t her eof
mochuype egllearl fihpend diasgyd ipapbout GEcinlitPdpeding
fabrics, films, OHP sheets, or the like. These nay be
dﬁ@&lghone or in conbination. s The inventive ink
-recorded matters are of hi gh image . quality, with no
bl eedi and. exc e t.h tine, herefOre
can béﬂgm?ggf’?euﬁh fgeé"’diyl geiatr}l%%slsp‘i]??ﬁg% y the

literatures or docupents with a variety of inmages

.10 eétmyréeal ehagging roller 156, and the paper 142 is fed by being

absorbed electrqstatmally.— The 1nk drop is Jetted onto the
stopl‘iing paper 142 to record one line by drlvmg the recording
head 134 depending on the image si'g:nalsWi't:h moving the

carriage 133 there; and next line is récorded after feeding the

'15.. paper 142 to a given amdunt. A recerding operation is

terminated by rece1v1ng a recordlng termmatmn signal or a

- signal that a back end of the paper 142 has reached the
'recordmg region, then the paper 142 is d1sc,harged to the paper
discharge ti'ay 103.

20 When a remaining amount near end of the recording ink
in the subtank 135 is detected, the recording ink in a given
amount is-supplied from the ink cartridge 201 to _the subtank
135.

In this ink-jet recording apparatus, when the recording
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20

10 Exan'pl es The present [ nventi on will be expl ai ned

wth reference to exanples, but it should be

wo Ydesskpod that the present invention is nope 'i‘lhf%ﬂf)@ﬁ%ﬂ

thereto at:611. In the follow ng descr| ption
parts and percent are' based on "mass" unless is:
inkdncthednvensive sek crdpidge 260 B fimsbed- qut, a housing
Preparation of Solution A-1 of Polyner D spersion

irBttaki inlz earéridigd 20 @in ibegdecs @iiosedhand delyorhudink bag
m xed under heating by a mechanical stirrer to

f I
ol 1 PRl aRClher? PaANEA i agRaly e
R A B e

pol ymer di sg@r& on stabilizer. Al pha-olefin/nmaleic

statrlydsupply épel senording inly. 1T heredere, ewon when
2007/ 072951 PCT/ JP2006/ 325667 1N KOH aqueous -sol uti on

disposed by o upw zadk vathe Hhidd edy tI01L)f
}r@\(()Pllo gy Selﬁe}:)m@eI\/CQCo car bon- at (;m nﬁmﬂ%er of o

e%%eﬁlf f@%'n”wﬂﬁ?%gfﬁl%sf@dmf?g fi@%%lﬁfo af EhjIRE Hd Gvelmse
I I I \Y P
pfacaibPB the Tealhbod SAToht & MATAEt o AR, FeARge the

" Dispersion Stabilizer A mixture, of ingredients shown

indelcantmege BDled under
Here, the _preseh{; invention is described with respect to
the serial type (shuttle type) where the carriage being scanned,

the inventive recording inks cah also be likewise applied to line .

type ink-jet recording apparatuses h:aving a line-type head.

The iﬁventi-ve ink-jet recording apparatuses and the
ink-jet recording methodie can be apﬁli-e_d to various recordings
based on ink-jet recofding systems, for example, to printers for

ink-jet recording, facsimile apparatuses, copying apparatuses,

‘printer/facsimile/copiet composite machines, and the like -

Inkr Recorded Matter

The inventive ink recorded matters are those recorded by'
means of inventive ink-jet recording apparatuses and inventive
ink-jet recording methods. The inventive ink re_corded matters
have images formed on recording media using the inventive

recording inks.
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h | ow i.xed_under , 90 x' . WO 2
bt iR anysatEee iRk aqaorded makiens ates

1o heating by a nechani cal stirrer to dissolve
al pha-ol efin/mal eic anhydri de copolyner (11), then a
m nute amount of insoluble matters were filtered off

WOReIg2951f i | t er having an average pore size ®CTAIPRING/325667

thereby to prepare the solution B.of polyner

di spersigon stahil.izer...15. Al pha-al efin/ mal eic, , .
annyar | B8 beabEine Benid ey BY BBl selgftgddepending
aqueous solution *2) 28.08-parts_ Deionized water
‘Fﬁ.tgf purpese) exaymples hersaijachndeaegulasrpapest ghossy
nunber of olefin chain: 16 to 18, acid value: 221 .
papty gp eciad p myer, afpbricd, fibivas DHP whiegls; o 1MR01iKe.
1.0 tinme amount of alkali on the basis of acid val ue
Thepamihy Xk WAWPARLe BrRnCOaRinaRioh. SoLution C of
Pol yner spersion Stabilizer A mxture of ingredients
OP 072951
pr QiR Enags
di ssol ve al pha-qlefin/maleic anhydride copol yrer
quality, with no bleedingnandiexsellentivustablenwitletimesr e
filtered, off using a filter having an 'average pore
thierefafe Baprbe tshdtebly weikizedadoe ¥aLiows piinting, of
pol ymer 5 dispersion stabilizer. Alpha-olefin/naleic R
ird€. : * ' i '
lg’;&&.}eéggg Qg oolllljt&iathl * 25“(1{?1.1%% apzlgr%‘- g@t )%g?oma%edé %ﬁl;d é‘rquletters-'
72.66 parts ' . L -

Examples
The present invention will be explaihed with reference to

examples, but it should Be und,érstood that the present

invention is not limited thereto at-all. In the following

descriptions, all parts and p‘ercént are based on “mass” unless
indicated othherwisel.

Preparation Example A-1 : _‘- : L

- Preparation of Solution A-1 of Polymer Dispérs‘ion Stabilizer

A mixture of ingredients shown bélow.wei_'e‘ mixed under
heating'by.a mechanical stirrer to &issolvé alpha-olefin/maleic
anhydride copolymer (I}, then a minute amount of insoluble
matters were filtered off using a filter having an average pore
size of 5 pm, thereby to prepare the solution A-1 of polymer
dispersion stabilizer.

Alpha-olefin/maleic anhydride copolymer (I) *V  10.0 parts
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1) T- YP112 byﬂ 'Sei coﬂ PI\/C"Co.-,” car bon-at dfﬁ-'h-unber of
.10 olefin chain: 20 to 24, acid value: 190 ngKCH g,

wo JRsR7A¥Er age  nol ecul ar wei ght: 10000 2) 1. 2pd/5B5R06/325667

amount of al kali on the basis of acid val ue

Preparation Exan'pl e A4 Pre aration, of Solution D of
Pollsﬁ& OH spaesius, solsttapn| ®2er 15. A nixture 0f68.62 parts
i ngredi ents shown bel ow were m xed under heating by a
nefhwdontsdd skatger to dissolve al pha ol efi n/ mal24.88 parts
anhydr| de copol ymer (1V), then a mnute anount of ,

i nsoj yigi z;\bg[ S \ES PNIC 3. egg?ﬁ&n“ﬂcﬂgr&%ﬂﬂéﬁﬁf

haV|ng an aver pofe” 'size of

ofeh o o1 "*33&51“ B aﬂ'-hé/)'éﬁfi E cBasRmsrage

(rv) 1) 10 0O parts 1N ammoni a aqueous sol ution *2)

. mpgletBlpnweighieiWH@ed water 64.85 parts 1) T-YP113 by

Seico PMC Co., carbon-atom nunber of olefin 91-WO
20072)3129&11:1%0%1]&299%@&@6? orctiaé lbasks dfoadi@ vabidl

val ue: 310 ngKOH g, nmss-average .rml'ecul ar wei ght:
Prsbdtadiort %fﬂ%ﬁﬁ ABL"S breparation of Pigment
D| I 0.
R paR)tingi SWIReR Bt L RBER S amersion)SuBitlifes

parts Dei oni zed water 73.4" parts
A mixture of ingredients shown below were mixed under

heating by a méqhanical stirrer to dissolve alpha-olefin/maleic
anhydride copolymer (II), then 4 minute amount of insoluble

matters were filtered off using_é filter haviﬁg an average pore

‘size of 5 pm, thereby to prepare the éolutioﬁ B.of polymer

dispersion s_tabilize'r.
Alpha oiefm/malelc anhydrlde copolymer (1D *v ‘l(l).O parts
1N NaOH aqueous ‘solution *® - ) ~ 28.08-parts
' Deionized water : | _ . 61.92 ﬁarts
: 1)- T-YP111 by Seico i’MC Co_., cérbon'atom number of.
olefin chain® 16 to 18, acid value: 221 mgKOH/g, mass average
molecular weight: 11000
2) 1.0 time amount of alkali on the basis of acid value
Preparation Example A-3
Preparation of Solution C of Polymer Dispersion Stabilizer

A mixture of ingredients shown below were mixed under
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- djRReIRiONS

1) C 1. pignent yellow 74, by Dainichiseika Color & 10

Chem cals Mg. Co. 2) nonionic surfactant, HLB val ue:.
18.5, by Takenoto G| & Fat Co. Initially, the

WORMN035t sur f act ant descri bed above was di s®OTUR2D6/325667

into deionized water to prepare a solution, then the

T AR S S o R ppgmateic

di sper.sed at 2000.rpm for.4 hours by use of KDLA Model

ary;hwiell\'/rilel capoelymer (BIRpsheara minutpp maumted insgduple
filled with zirconia beads of.0.5 mm dianeter thereby
matierspeeee filergdroffpigimgna filtepchavomg 220 aleeage pore
solution A-1 of polymer dispersion stabilizer

sEESeFinfch, ARV, m% ?allfégndfb fhe ¥RURloRIC %@-&blgﬁ{éﬁ to

the primary pig persion to stir the mxture

sufficient]y thereby to prepare pignent dispersion I.
@ib‘gﬁqrcl e diameter D50 of the pignent

di spersion_ | was 49 nmin _ accordance wth 92 WO
26dphg7obdinfonloianbydride copolEmen Sl itht 1050 marts
UPA- EX150 (by Mcro Track Co.). Exanple A-2 .

PA&D i OH ey wéo trs gokitiod $Persion |1 Qui nacri dqrfe34 parts
pigment (..C 1. pignent red 122) '0 20.0 parts 5

Pﬂe\igﬁi(fédd‘%ﬂlﬁ l'auryl et her (DKS NL-450) *2) Gﬁogﬁz}iasrts_ |

.Deioni zed water 73:4 parts 1) by Dainichiseika

& ohef) FaYP 12 tucReid) PR 0. Ccatb b AAEM niltber of

olefin chain: 20 to 24, acid value: 190 mgKOH/g, mass average

molecular weight: 10000

2) 1.2 times amount of al_i:ali ‘on the basis of acid value

Preparation Example A-4

Preparation of Solution D of Polymer'Dispersion Stabiliier_

A mixture of ingredients shown below were mixed under

heating b_y-a mechanical stirrer to dissdlw}e 'alpha‘_olefinlmafl.eic '
anhydride cdpolymér (IVj, .tl;e'n a mi'n;ute a_mémzi_t of insoluble
'mattéré were filtered off using a filter having al:; average pore
gize of § -prﬁ, thereby to prepare the solution D of polymer

dispersion stabilizer.

Alpha-olefin/maleic anhydride copolymer (IV) *1  10.0 parts
1N ammonia agueous solution "2 _ 25.15 parts
Deionized water 64.85 parts

1) T-YP113 by Seico PMC Co., carbon-atom number of olefin
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Sei yaku Co. 10 Initially,'the noni oni ¢ surf act ant
descri bed above was dissolved into deionized water

WO E‘ﬁ.ﬁg;?ﬂare a solution, then the solution \NB? 'f‘}h?&ﬁ 323667
Wwth suf

o wet the pignment described above I cren
The m xture was then dispersed.at 2000 rpmfor 2
chains 16ytad 8, afcikBtad vdsdl 0 BygKOHV g, weiss aperage
di sperser (by 15. WAB Machinery Co-) filled with

nZoTee@lh 2 weidst: af 14 mm  di aneter thereby to prepare
a primary pigment di sper3| on: The solution B of

R g R e e R P R

dISpeI‘SI on to stir the mxture sufficiently thereby to
Exaspaie &d pi gnent dispersion I1- The average-particle
di ameter D50 of the pignent dispersion Il was 81 nm
Prepacaoticiaof € ignént Adisperasam dment usi ng UPA- EX150
(by Mcro TrackCo) Exanpl e A-3 Preparation. of

Pi Mdazd | ?ﬁ ghldnt 98 WO 2007/ 072951 ~ 20.0 parts
PCT/JP2006 32566 Pht hal ocyani ne pi gnent *1) 20.0

L B s S Py

bI ue 15;:3, by Dainichiseika Color & 5 Chemicals Mg. -

Col BZ?HW%WWEA 197, nonionic surfactant, HLBAAfuearts
"~ 17.5, by Dai-ichi .Kogyo Seiyaku Co. InitiaIIy, t he.

nonij bh[hl.spigmemmeldawcﬁdbb@ Badunéchiseika Color &

Chemicals Mifg. Co.

2) nonionic surfa'ctan.t, HL‘lBlvalue.!_18.5, by Takemoto 01l
& Fat Co. | |

" Initially, the nonionic suxfacté.nt described above was
dissolved into deionized water to preparAe. a soiution, then the
solution \%vasgnixe;:d Withrizo wet the’ p'ignllent describéd ébove
sufficiently. The mixture was thén disp.'er:sed at'2000 rpm for 4

- hours by use of KDLA M;)dei Dyno*Mill wgt-;}ypg disperser {(by -

WAB Machinery Co.) filled with zirconia beads of 0.5 mm
diameter thereby.to prepare a primary i)igment dispersion.
The solution A-1 of polymer dispersion stabilizer described
ébove was add in an amount of 20.0 parts to the primary
pigmént dispersion to stir the mixture sufficientl'y thereby to
prepare pigment dispersion I. The average particle diameter

D5 of the pigment dispersion I was 49 nm in accordance with

92




.10

15.-

20

di ssol ved into deionized water to prepare a solution,

then the 10 solution was mxed with to wet the

pi gnent descri bed above sufficiently. The m xture was
WORE7d8per sed at 2000 rpm for.2 hours by uPETUP200825667

Model Dyno-M I wet-type di sperser (by WAB Machinery

) filled with.zirconi f Q.5 di angt ar
e mP o AR50, by M nraeBnCost
The solution C of polyner dispersion stabilizer
Esammnleed-Above was add in an anount of 20.0 parts to
the primary pignent dispersion to stir the m xture
Brdpawition of Pigmelnt Dispsegioncll pi gment di spersi on
[1l1: The average particle dianmeter Dao of the pignent

ﬁL?Eﬁ?‘ié&%ﬁPbb%i ﬁ?%@if%‘?xgz?*’?%@‘%i‘?%& R o, g0 parts
5 BaParehsIGhe 18 2lathes LIREIVA £50Y )77 or 66 parts

Sodi um di octyl sul fosucci nate (Newcol 291M *2) '8 parts
94 Dxpopaegdovadsn PCT/ JP2006/ 325667 Dei oni zed W8témparts
68 parts 1) inorganic/organic ratio: 1/1, primary .

part ¢l Daisichiseikd CoYor & CkomioalsoM Y. @pi oni c
surfactant, by N ppon Nyukazai Co.. 5 Initially, the

surf Qgtlg&{i\?gﬁgfsﬂ{i%ﬁgtﬂf&vﬁﬂﬁ aﬁbxt%f:gingf.%?,ry ' ﬁﬁaﬁéichi Kogyo

. dei oni z repare a so , n-t
%SI u iogﬂ;was m xed with to wet the pignent described
%S Wi ciently.. The nmixture was then dispersed at

2000 rpm for 2 hours.by use ‘
Initially, the nonionic surfactant described above was

dissolved into deionized water to.prepare a solution; then the

solution was mixed with to wet the pigmenf described above

sufficiently. The mixture was then :diSperééd-.at 2000 rpm for 2

hours by use of KDLA Model Dyno-Mill ;wet"type disperser (by
WAB Machinery Co.) fi-l_léfd with zirconia beads of 0.5 mm
diameter thereby to prepare a primafy 'i)‘igﬁl.ent dispersion:
The s'olutiori B of p-olyme‘r.di‘é;persi.m.x ‘stabi_li;er'_described aimire
'was';'std& in an amount of 26.0 parts to the primﬁry pigment_
dispersion to stir the mixij.ure sufficiently thereby to prepare .
pigment dispersion II. The average particle diameter Dsq of
the pigment dispersion II was 81 nm in accordance with the
measurement using UPA-EX150 (by Micro Track ‘Co.).

Example A-3

Preparation of Pigment Dispersion II1
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of KDLA Model Dyno-MI| wet-type disperser (by WAB 10

Machi nery Co.) filled with zirconia beads of 0.5 mm

wo%do@)ﬁ%@f thereby to prepare a primary pi 9mepéyypaoos/32s667

I spersion. The solution C of polyner dispersion
stabilizer described above was add in an anmpunt of
20Phtbalosy aniné@igment ypi gment di spersi on t 204 parts
the m xture sufficiently thereby'to prepare pignment 15
di PRty exPeth Ve nthetyneaidse poldthalre*2li anet er D5.goparts
the pignent dispersion IV was 39 nmin accordance

v&q}:-ibﬁg(%mw&enept usi ng UPA- EX150 (by M Cr%iﬁ:ﬁéﬁts

-5 Preparati on of Pigment D spe

V 20_Si ] icalquinacyjdone, 22_conpl.ex pj ng -*1), 28
part ¥ AA:[H BiEm e plue Qﬁ-gﬁgﬁlﬁéﬁ lsm%s%%ﬁorg%
parts Deionized water 62.8 parts 1) : :
OheongealiscMdfiggdiv.c ratio: 1/1, primary particle size:
16 nm . by Toda Kogyo Co. 95 WD 2007/072951 .

PCT/ gP305i%le3? B96 1 972)n el ottisyaiitulceait, HLB value: 17.5,

styrenephenyl et her anmoni um sul fonate Dby Dai-i chi

b oﬁmi%wgﬁégﬁ%eiﬁq%ﬁf Y, the surfactant described -

bove Vias Vel nht'o0 "dei oni zed water to prepare a
sol utjop, then the solution was m xed w th {)o :
é%rﬁhedéeewwasas aqf; dessrd Flyf.jl OYpgvas
m xture was then di spersed at 2000 rpm for 2 Hhours :by
dissplvetl: iilloAd doielzeywathk o peepaype sokpéonethebythe
WAB Machinery -Co.) filled with zirconia beads of 0.5
sOTHAbAWa® mixed with to wet the pigment described above

sufficiently. The mixture was then dispersed at 2000 rpm for 2

hours by use of KDLA Model Dyno-Mill wet-type disperser (by .

WAB Machinery Co.) filled with zifconia béads of 0.5 mm

diameter théreby to prepare a prima‘ry pigme_lit dispers'ion.
T'he' solution C of polyméfr dispersion stabilizer described above
was add in an amount of 20.0 -p-arts to the '_primai_'y pigment

dispersion to stir the mixture sufficiently thereby to prepare -

"pigment dispersion III. The average particle (i_iameter Dso of

the pigmeht dispersion III was 83 nm in accordance with the
measurement using UPA-EX150 (by Micro Track Co.).
Example A-4
Preparation of Pigment Dispersion IV

Silica/disazo yellow complex pigment *V 24 parts

Sodium dioctylsulfosuccinate (Newcol 291M) *2 8 parts
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thereby to prepare a primary pignment dispersion. The
solution to B of polyner dispersion stabilizer
descri bed above was add in an ampunt of 21.0 parts to
WO 20@705295%ar y pi gnent di spersion to stir the RACIVIPRE6/325667
sufficiently thereby to prepare pignent dispersion V.
Th \ rticle dianmeter D50 of the pignen
di g%)glrog%%a\ﬁ%tékw nmin accordance with the. 68 parts
measyrenent 15. usi ng UPA- EXl O (by Mcro Tragk
rrﬁi)em&f@am plangamici ki 1 gﬁﬁ%maWWBFQSwe i7
SI | i ca/ Pht hal ocyaniiie PB15:3 conpl ex pignent 1) 24
pay; thy Trdlay Bogstch@loene | auryl et her (DKS NL-180) "2) 8-
parts 20 Deionized water 68 parts 1)

| nor @i EioHigaiiFacthh®; b}/Nipﬁbh“NSrl’xk%aﬁ @be size:
16 nm by Toda Kogyo Co. noni oni ¢ surfact ant HLB

By DB KRR L Yy P et

.surfactant escrl bed above was d| ssolved into
1940 GHR19BAZ0RBR LR D LR RISMAT eaa SO Utium, thmrthﬂq%olutmn
solution was mxed with to wet the pignment described

veomixed fithetd et tHépigmdnt desesibdibabovepeuffodeaitly.

2000 rpm:for 2 hours by use 5 of KDLA Mbdel Dyno-MI I :
TS vh @ ¥R BIgén ((ﬁ)ép}é\e@bmhﬂﬁgbyﬂ% % or! 2|ﬂ§|§’ré"’b§rhuse

zi rconi a beads of 0.5 hm di anet er | y to prepafe
Soﬁ%?”%w?aiﬁ AU Rsbrme; apPrty B MEARs aad.

10 Machmery Co.) filled with zirconia beads of 0.5 mm diameter
| thereby to prepare a L;rlm.';lry p1gﬁ1ent dlspersmn The solution
C of polymer dlspersmn stablhzer descnbed above was add in
| .an amour}t of 20.0 parts to the pr1‘mary plgment dispersion to
stir the mixture sufficiently théreb.y ‘to .prepare pigment
15" dispersion IV. The avefage 'i)art-ic'_lé diameter Dso §£ tile
pigment dispersion v was;, 39 nm in‘ac'.cérdance with the -
measurement usmg UPA EX150 (by M:cro Track Co.).
'Example A-H : - |

Preparation of Pigment Dispersion V

20 Silica/quinacridone PR122 complex pigment *>, 28 parts
Anionic surfactant High Tehnol NF-17 *2) 9.2 parts
Deionized water 62.8 parts

1) inorganic/organic ratio: 1/1, primary particle size: 16 nm,

by Toda Kogyo Co.
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an anount of 20.0 parts to the primary pignment

di spersion to 1o stir the mxture sufficiently thereby
wo bdd7R®Bare, pignent dispersion VI. The averaggspaoes/325667

particle dianmeter D50 of the pignment dispersion Vi

was_ 78 nmin accordance with the neasurenment usin

UPA) prlgoxyetly Moy stymens lgenyletipraapimoniam suigpnate

Preparation of Pignent Dispersion VII Silicaldisazo

yel | by BaimpéRK K;vmselﬁkaMpar ts

Pol yoxyet hyl en’ e Iauryl et her (DKS NL-450) *2) 8 parts

Sol ut

oo ot R4S, ARCHTE eSSt el egfestoa
. ticl

indi faienizes big ”a% Brehara %s'afunp.eBt&s hY geTafiy,
Dai -i chi Kogyo Seiyaku Co. Initially, the surfactant

. wissnrixieddwablote wet thiespigment desontbedoomeesfficiently.
PCT/ JP2006/ 325667 into deioni zed water .to prepare a

T3 iixelre Was thea aRpsised a0 BO00epeolivt iDhoGrelby use
pol ymer di sper si on stabl lizer were mxed wth to wet

of DR RRGfe CENAL Me(h 8%y B 1ty Hep X 0E
l‘feeﬁ%afy déaf!)%ntf Mléh' AHCRRSE TRet 5 0L 0o g antR ydéae“fﬁﬁr
di aneter thereby to prepare a pignment dispersion MI. .
teee by & e poaret iacptimaii'}amégmeliligi-@pemienpi ghbatsolution
di spersion VI1 was 39 nmin _
B of polymer dispersion stabilizer described above was add in
an amount of 21.0 pares tolthe primary;pigment disﬁersion to
stir the mixture sufficiently th_'erebgjr .to preﬁare p‘igment
dispersion V. ’i‘he average particle diameter Dso of the pigment.
d1spersmn V was 75 nm in accordance w'1th the. measurement
using UPA- EX150 (by M1cro Track Co. ).
Example A‘G
Preparation of P'i.gment ]ji_sﬁe-rsion VI
SiliealPhthalocyaniﬂe PB15:3 comﬁlex p_igme1n1; *1) 24 parts
Polybxyethylene laurylether (DKS NL-180) *2 8 parts
Deionized water 68 parts
1) inorganic/organic ratio: 1/1, primary particle size: 16 nm,
by Toda Kogyo Co.

2) nonionic surfactant, HLB value: 16.2, by Dai-ichi Kogyo

Seiyaku Co.
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accordance with the neasurenent using UPA- EX150 (by

Mcro 10 Track Co.). Exanple A-8 Preparation of

Pi gment Dispersion VIII SilicalPhthal ocyani ne PB15: 3
WOocm7iITe9s1pi gnent ' 1) 24 parts Pol yoxyet hyl en®@CT/IP2006/325667

pol ycyclic phenyle'ther'?2) 8parts 15 Dei oni zed wat er

68 pargs, l),,in ani rat,i o

part | A, Shy HialtgRt s Ringh ?v Aot nelEed
surfactant, Newcol 780, HLB val ye: 18 9,

injoideioniged watenitoiprapare Asalutiont bhendélsi: fustdon
above was dissolved into deionized water to prepare a

wakuhixed witdnté kvetschetpiginentid edexilk dvabld vieos wffi cieliftly .
pi gment descri bed above suffl ciently.- The m xture was

THETRSAES i Lo, 00b ks 2000l b 60
s RTINS SR (kA

pre are-a primary pignment dispersion. The solution B
noneCat) Spled wath zarconizebeadsorfi 66t nuinodinmeser
add in. an anmount of 20.0 parts to the primary

thiegabpt talp2PPaDE N promi 3t pigmbatrdispereion f IThée gblition

thereby t.o prepare pignent dispersion VIII. The
t .
O RATREE Ui S BORRLSHITER. bobbibo RGBT g add im

neasur e n UAEX50 M cro Track_.Co. '
an a%lljoun of 'X&'o 8ar s to th Q%ary pigment dlspe)rsmn to

10 stir the mixture sufflczently thereby to prepare pigment
dls.persmn VI. The average, part1c1e dlameter Dso of the
pigment dispersion V] was 78 1:1m 1e accordance with the
'm'easfu'ement using UPA-EX150 (by Micro Track Co.).
Example A-7 |

15. Px:eparation glf Pigment ]iispersion VIL .

Silica/disazo yell’ov.v complex pigment *1) : 24 parts .

 Polyoxyethylene. laurylether (DKS NL-450‘) "2) 8 parts

Solution C of polymér dispersion stabilizer 20 parts
Deionized water : 68 parts
20 1) inorganic/organic ratio: 1/1, primary particle size: 17 nm,

by Toda Kogyo Co.
2) nonionic surfactant, HLB value: 18.3, by Dai-ichi Kogyo
Seiyaku Co.

Initially, the surfactant described above was dissolved

o7



Conpar ative Exanple A-1 1o Preparation of Pignment
Di spersion | X Pignent dispersion | X was. prepared in
manner, as Exanple A-3 to prepare g <
WOEJbgmzz?gﬁery on 111 except that the sol uti o_np%ﬂgfiabﬁlszaﬁm
pol ynmer dispersion-stabilizer was-not added. The
- Intedadenjrad wod Erdiapeepar®30sofutiba, ghgmethe Holution
di spersion I X was 81 nmin accordance with the

aWgashis @FtAtion' T b pYPARF 80 dnsibhWtabiliaek werd mixed
Conpar atii ve Exanpl e A-2 Preparation of Pignent

P Y n
Wi ERE UG piemsg QTR RORROLE Byt eIBn b P TERS 11
_%msnt dispersion Il exce that the soJution C of
ﬂﬁaq Vﬁérwaﬁstg’é%%ﬁéwy%ﬁdi pt Z10Qzem dernhRgeeurs by use of
solution E of the styrene/nmaleic acid copol ynmer - shown
5 - KidLénMddel Byercadfilpavei-type dlisperser Kby \MABrMachmery
pi gment. di spersion X was 85 nmin accordance with the

C?) Y@l@@%ﬁt@a@ﬁ%nﬁ’%eﬁ@@@/@gﬁﬁﬁ dlﬁ%@éw&m@few kB9
UPA- EX150 (by M cro Track .). Solutlon E of the

pPE¥HER ST R D SO ) Th AR koG 0000

to 1100Q0, solid eontent: 10.2% Arakawa_ 5 Cheni cal
dimaederilde obthamigment pirlﬁaarwno& Idrwpech? anrngtm nk
Pi gment Dispersion | 36 parts . '

accordance with the measurement using-UPA-EX150 (by Mlcro

10 Track Co.).

Example A-8
| Preparation of Piginent bisper?ion VIII
" Silica/Phthalocyanine PB15:3 co'ml:)lex pigment *1) 24 parﬁs'
Polyoxyethylene polycycli¢ phenyle'thér *2) .. . 8 parts
15. Deionized water - R _ 68 parts
1) 1norganlclorgamc ratio: 1/1, prlmary particle size: 16 nm,

by Toda Kogyo Co

2) nonionic surfactant, Newcol 750, HLB value: 18.9,
by Nippon Nyukazai Co.

20 Initially, the surfactant described above was dissolved
into deionized water to prepare a solution, then the solution
was mixed with to wet the pigment described above sufficiently.
The mixture was then dispersed at 2000 rpm for 2 hours by use

of KDLA Model Dyno-Mill wet-type disperser (by WAB
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15,

20

Boncoat 4001 (aqueoUs acrylic emulsion) ‘1) 6 parts

.10 dycerin 10 parts Triethylene glycol 25 parts
2,2,4-Trinmethyl -1, 3-pentanediol .. 4 parts Pol yfox

woppTIHIM1 (acti ve ingredient: 56% *2) 2 parts PCRVIPRENG/325667
LV (antiseptic/antifungal agent) *3) 0.2 part 15.

ViR EhHRRY CATIHRL habh Ao tisBea0s AEDY i ofa¥ae

"diageter: 100 nm' by Dainippon Ink & Chemcals, Inc..
f’?)‘“'& YothBreppge hefiBAy PIERentcdspersionng The solution
surfactant, 20 by Omova Co. 3) :

B of -podymenidispeosion 8talndjzac legeribegh atoeatwaidd in. .
wi t h di propyl ene glycol, by Avecia Co. The above-noted

BORGOSnd QF120 ! e ldizpersi
PgeRotnRIR00 YRTHL To Al BHHEpigYER digpgpoion to

- WO 20Q7. 072951 PCT/ JP2006/ 325667 LV, and
SR Ek iRl e BT by e hmia Blambter 1o
repare-a_vehicle, which was m xed with the_pigrent
dg?BﬁE?lﬁDoﬁH- t & e aygrass paxtigle dismaternBsnpf thee
was press-filtered through a cellul ose acetate

pignbemindispeétsionoVID wagh2ZE enade Scqadamiawith the
prepare t-he recording ink of Exanple A-9. Exanple

fedSuyre Beah shl S UPA-BRL56(BY RlrSERRAL ORI pPer si on
Comparative Example A-1 |
Preparation ofiPi_gmevnt i)iSpersion IX
Pigment (_lispers-ion-.IX wa"s..prepa:red in the same manner,
as Eiample A-3 to prepai‘e pigx'plent the &isﬁersioh 1 except |
’that the s_(.)'lution C of polymer disp‘e'rzsion 'stébilizer waé not
added. The average particle diameter ]jso of the pigment
diépersion IX was 81 nm in accorda’n;:e-'with the mea.s‘m.'ement
usingUP_A;EXISO (by Micro Track Co.).'- _:
- Comparative Examble A-é | .
'Prep'érétion of Pigment Dispersion X
Pignient dispersion X was prepared in the same manner
as Example A-3 to prepare the pigment dispersion III except
that the solution C of polymer dispersion stabilizer was
exchanged into solution E of the styrene/maleic acid copolymer

shown below. The average particle diameter Dso of the

pigment dispersion X was 85 nm in accordance with the

99



'I'-Iydrae I—NV94VO..(36I'i‘d content: 50% *1) 7 'parts 1o
A ycerin 6 parts 3-Methyl -1, 3-butanediol 19 parts:

wo 2ok 1, 3- hexanediol 2 parts Zoneal FS-30Pcta8dobdi$ses7
ingredient: 40% *2) 2.5 parts Proxel . LV

(antlseptlc/antlfun al _agen . 0.2 part 15.
opeggurrmentcysipg U éigé{b&mel@quapk Coédi. oni zed
water .' 18.2 pats 1) pol yest er/ ur et hane aqueous

i onoBelutibViTE &Cthawtyagrepaniend acill @6pbbymez0 nm by
Dai ni ppon Ink & Chemcals, Inc. 20 2) polyoxyethyl ene

PB?gHb 1'9%'5‘1%@ e&aﬁrvagi/ %B‘}H?I@@H/ Shy rage. mé)&g):ular

enzi sot hi’azol i n- one Ive | gre

Wlt %o cia. above- not ed
e R £ GlaURE s B ER: ol ni Gy R Ao
2 et hyl -1, 3hexaned| ol , Zoneal FS-300, 101 V\D -
s Cleguics2bsdup@irsP2006/ 325667 Proxel LV, and
2-am no-2-ethyl - 1, 3-propane diol were dissolved into
Ed;enﬁplgeuglvater to prepare a vehicle, which was m xed
with the pigment dispersion Il to prepare a mxture,

s-filtered through a - :
PEE??U%E%&%&@@E@r%Eane filter of 0.8 pm average
por si ze t are t " recording i-nk of Exa :
SP OQ IS1PR ar ation of Recordingl n:g)é parts

Boncoat 4001 (aqueous acrylic emulsion) *1 6 parts
10 ‘Glycerin | - 10 parts
| Triethylene glycol -‘ | ] 25 parts
- 2,2,4-Trimethy1-1,3-'penta:xliedic:)l : ' . 4 parts |

Polyfox PF-151N (active ingredientiﬁd%)-*z’ 2 parts

Proxel LV (antiseptic/antifungal agent) *3 0.2 part
15.. Triethanolamine o ' - 0.1 part
Deionized water o ~ 16.7 pats.

1) solid confent: 50%, MFT: 5°C, avexia_-ge particle
'diam'étérl 100 nm, by D’ain-ippon Ink & Chemicais, Inc. |
| 2) oiigomer-type nonionic fluorine-containing surfactant,
20 by Omnova Co.
3) 1,2-benzisothiazolin-3-one, active ingredient: 20%,
with dipropylene glycol, by Avecia Co.
The above-noted Boncoat 4001, glycerin, triethylene

glycol, 2,2,4-trimethyl-1,3-pentanediol, Polyfox PF-151N, Proxel
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10

15.

20

Pi grreht Di sper si oh 'I 1 36 par't s 10 -Ac'r‘i t V\EM321U
(solid content: 38% "j) '7.9 parts dycerin 7.5
parts 1, 3-Butanediol 22.5 parts 2- Ethyl-

WO Rp®/0295anedi ol 4. O parts Pol yf ox PF-156A (a®@TTae2006/325667

ingredi ent 30%9.'2) 3.3 parts 15. Proxel LV
nt| ant fun al agent 0,2 part . .
LY AreRe ﬁlﬂﬁo %ﬁr 5ﬁe%%58f’)‘be‘1laﬁPtf{eleeilaﬁflzvgater to

wat er pat s 1) acrylic/urethane aqueous emul sion,
mpparﬁomveéuel@gwhaahtwas endxedev b thepigmeny diapersion
Kako Co.. 20 2) anionic fluorine-containing surfactant,
Ibyo prepuse @mixdhré, Zheanthes ahixtane! was3p s -flcbro®
ingredient: 20% wth dipropyl ene glyco by Avecia

PR AL b AEE S avorase

PE- 156A,. P | WO 2007/ 07295 CT/JPZO 6 325667
- pEyE SiRg e ﬁﬁ?ﬁar%]f&%wor 1@%}%‘5@5}*@@%@ %

di ssol ved into deionized water to prepare a vehicle,
Esamplocs 18 xed with the. pigment dispersion’lll to
prepare a mxture, then the m xture. . was

Priepagaftidn eifeweé@fdm@mkcel | ul ose acetate nenbrane
filter 5.0f “0.8 pm-average pore.size to prepare the

recopg ﬂﬂqb é rrﬁe A-11. Exarrpl e A12 42 parts
on of ecor o .

- Pr epar ing Ink A
. Hydran HW-940 (solid content: 50%) *1) | 7 pafté B
Glycerin . "_ B ._ 6 parts '
3-Méthy1-1,3-but;ne&iol | : - 19 parts. .
"A2'Ethyl'1,3'héxane&iol ;‘ ‘ - | - .92 pf;lrtS |
Zoneal FS-300 (active ingr_ediériti '4'9%)“-*2) ' 2.5 p_arts.
- Proxel LV _(antisepticl'antif;ﬁngai héent) ), 0.2 p-art
2-Aming_'2-etﬂy1'1,‘3’:'-pr9];.)aned'ic;1 o _ .0.;1 paﬂ:
A Deipn‘ized water _ - D | ©18.2 p:’dtS.

‘1) polyester/urethane aqueous ionomer, MFT: 0°C,

- average particle diameter: 20 nm, by Dainippon Ink &

Chemicals, -Inc.
2) polyoxyethylene perfluoroalkylether, by.DuPont Co.
3) 1,2-benzisothiazolin-3-one, active ingredient: 20%,
with dipropylene glycol, by Avecia Co.
The above-noted Hydran HW-940, glycerin,

3-methyl-1,3-butanediol, 2-ethyl-1,3-hexanediol, Zoneal FS-300,
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Pignent Dispersion IV 35 parts .10 Boncoat 4001
(aqueous acrylic emulsion) *1) 7.0 parts dycerin 7.5
i et hyl ene gl ycol 22.5 parts.
Wog(ﬂjgﬁ)im_srﬂ nmet hyl - 1, 3- pent anedi ol 4.0 parts Pg?{/{f“g)?%m“m
PF- 151N (active |ngred| ent: 50%,'2) 2.0 parts 15..
szpemévaa@nahBrampmoczaathﬁluhg':‘aprageme)img)wew. digsmlved
- 2- Am no-2-ethyl-1, 3-propanediol 0.1 part Deionized

ies deidhizedaistel) te prepatond ebic )% hidH: wégmlxed with
average .particle dianmeter: 100 nm by Dajni ppon’'lnk &

t??ﬁ*?ﬁ%ﬁéﬁéﬁa?éfﬁ%%ﬁh?bﬁﬁa e KRIRRRLE M ien thy
., 2- benzi sot hi az l,i n- 3- ope, tive redi e 20%
AT POt arRe ChBguRber e heSseaceatse. not ec
Boncoat 4001, glycerin, diethylene 103 4 WO
5 . npoebrereofiltacef HPBO08/ 3P6BEIE nyirgcsize to prepare the
2,2,4-trinmethyl -1; 3- pent anedi ol , Pol yf ox PF- 151N,
rPsouding bk Bxameplena-20et hyl - 1, 3- propanediol were
dlssolved into dei oni zed wat er to prepare a vehicle,
g nj xed wth the pignent dlsper3|on IV.to’
prepar e a mxture then the. m xture s was
ress-filter t hr cel | ul ose acetate menbrane -
‘PE'PP%PH%‘? oéefge ‘ﬁé‘%e}’g]ée pore size to -prepare the
recording ink of Exanple A-12.

~Pigment Dispersion II i . 36 paljts
10 ‘Acrif WEM-32 1U (solid c'ontentl.-_38%) D | 7.9 pa;té;
| _Grlyc'erin | | .I _. | o " 7.5 parts :
 1,8-Butanediol - _. | S 225 p_al.'ts‘ .
2-Ethy1'1,é-hexanediol RO 4-.0vparts_

Polyfox PF-156A (active ingredient: 30%) *2) 3.3 parts

15. ~ Proxel LV (an'tiseptficlan-tifu.ngal .a‘gent) 8 _0..2 part
Z'AmiQO'2'ethyli'1,3'p1_'op'anediél ’ '_ ' 0.1 part =
D.eioni'zed water - . I 185 pats

1) acryhc/urethane aqueous emulsmn MFT: 10°C
average pa.rticle diameter: 100 nm, by Taisei Kako Co.
20 2) anionie fluorine-containing surfactant, by Omnova Co.
3) 1,2-benzisothiazolin-3-one, active ingredient: 20%,
with dipropylene glycol, by Avecia Co.
The above-noted Acrit WEM-321U, glycerin,

1,3-butanediol, 2-ethyl-1,3-hexanediol, Polyfox PF-156A, Proxel
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Exanmpl e A- 13; 'Pr ebar at i' on" bf Re'cbr.di ng Ink . 1‘O F’i grrent S

Di spersion V 38.9 parts Hydran HW 940 (solid content:
5099 *1) 9.0 parts dycerin 6.0 parts

WOIewureosiL - 1, 3- but anedi ol 19 parts PCT/IP2006/325667
2-Ethyl -1, 3-hexanedidi 2.0 parts 15. Zoneal FS-300

ctive ingr.edi 0 ats Proxel, LY .
A néﬁﬁﬁ%laﬂt?fwi Viaeabpansydipl Weps alssolved into
Tr.i et hanol anine 0.1 part Deionized water 18.2 pats_ 1)
dedppize & waten hfarperemaeomgfqlunbfrsew mmwae(;mw@ with the
average particle dianeter: 20 nm by Dai ni ppon Ink &

FAkene 88 idisp ¢ Pgion2] 1IpEd pasparsyk Qﬂi?xt'ure then the m1xture
perfl uoroal kyl et her, by DuPont Co.

L o2
g SRS AR Aiduch et Véé‘*‘?dﬁﬁ%%%&?fﬂ?@”ﬂm
q_l\%)g 072951. PCT/JP2006/3 5667 Theg ove- hot ed. tae

> BB ayeyagriROTesiRg hY RrEPans, the agcording éP yit
1, 3- hexanedi ol , Zoneal FS-300, Proxel LV, and-
Exammlarﬁrhln ne were dissolved into deionized. wat er
to prepare a vehicle, .which was nixed with fhe _
Bx aniple A- 12di spersion V to prepare a mxture, then
the mixture was press-filtered through a cellulose -

Iﬁl%?)taqla%lgﬁrm*ﬁggo;di!ﬂ(ﬁeinﬁf 0.8 gm average ppre Si ze'

to prepare the recor nk of Exanple °

.Pigment Dispersion IV L | 35 pa:r_ts
10 Boncoat 4001 (a-qﬁéous acrylic emulsion) *V '7.0l parts
Glycerin . | | 7.5 parts
"‘Diethylene glycol | :. I 225 p_afts__ _
2,2 4 Trimethyl-1,3- pentanedlol S . 4.0 parts

- Polyfox PF- 151N (active 1ngred1ent 50%) *2) 2.0 parts |

15..  Proxel LV (ant1sept1clant1funga1 agent) *3 . 0.2 part
2- Ammo 2-ethyl-1,3- propanedlol » ) 0.1 part g
| De1on1zed water ‘ . 21.7 pats -

1) solid content: 50%, MFT: 5".0, av,erage: particle
diameter: 100 nm, by Dainippon Ink & Chemicals, Inc.
20 2) oligomer-type nonionic fluorine-containing surfactant,
by Omnova Co.
3) 1,2-benzisothiazolin-3-one, active ingredient: 20%,
with dipropylene glycol, by Avecia Co.

The above-noted Boncoat 4001, glycerin, diethylene
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A-13. . | Exanpl e A-14 .10 Preparat i on of Recordi ng | nk

Pi gnent Dispersion VI 35 parts Acrit WEM 321U (solid

wo SRloeRsi 38% 1) 7 parts dycerin .. 7.5 PaEhgra006/325667
1, 3-But anedi ol 22:5 parts 15.. 2-Ethyl-1, 3- hexaned| ol
4.parts Pol yf ox PF- 156A (actlve i ngredi.ent . 1@

. glpgol, &, 2 $arimethydxhi3-pentanedsdstFelydoxi PEnyal N, Proxel
agent) '3) 0.2 part 2-Am no-2-ethyl-1', 3-propanedi ol
LV lapdr2-aen 62 -2eetylat,grp 2p dnpdicl %ré)dissolved into
acryl i c/.urethane aqueous emul sion, MT; 10C, average

d@%ﬁiz@fﬂt@ﬁoebreﬁgge %eﬂ!afga'vﬁﬁicﬂ(%% %me?d with the

ani oni ¢ fluorine=contalni ng surfact ant

enzi sot hi azaol i n- 3- one, act ve [ Lent: O%
P\?\%H?féi B’r%ﬂﬁﬁsé% ;FeoneHﬁFeAée‘Pﬂﬁ g%%“\c}be mixfure
2007/ 072951 PCT/ JP2006/ 325667 The above noted Acrit
5 . waEvpsessifildeyedrihrouglsabeeldntostt acetate méembrane filter
1, 3- hexanedi ol , Pol yf ox PF-156A, Proxel . LV, and

of.oasim avemgé Pord- Pizeppy peephracir de@@ﬁlm%dmlatdi
dei oni zed water to prepare.a vehicle, which was m xed

i gnment  di spersion VI to prepare a mixture,
E%%%:ﬁp?%% %zgture was press-filtered through a -
el | uiose cetate - menmbrane filter of 0..8 pm average
P4t 7 prepare the recordi ng. i nk of

Preparation of Recording Ink .

10 'Pigment' Di_spersioil A% | _ '38.9 parts
| Hydran HW-940 -(soli'd contelnti 50%) 1 9.0 parts -
" Glycerin A _- o _ 6.0 pa'rt.s .
3-Methyl-1,3-butanediol | S o 19 parts.
2 Ethyl'l,3-hexanedicl ' -  _. 2.0 p:.arts |
15. | Zoneal f‘S;3:00 (act_:i%re in‘gre_di'eht:- 40%)_ *2) 2...5 parts
Proxel LV (antieepticlantifuagal agien'_t) *3) 0.2 II)a‘rt g
Triethanolanine - 3 '- . - 0.1 part
-D‘eionized water ' | ‘ o " . 18.2 'p_ate

1) polyester/urethane aqueous ionomer, MFT: 0°C,
20 average particle diameter: 20 nm, by Dainippon Ink &
Chemicals, Inc.
2) polyoxyethylene perfluoroalkylether, by DuPont Co.
3) 1,2-benzisothiazolin-3-one, active ingredient: 20%,

with dipropylene glycol, by Avecia Co.
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Exanple A-14. . Exanple A-15 10 Preparation of

Recordi ng I nk Pignment Dispersion VIl 35 parts Boncoat

4001 (aqueous acrylic enulsion) *1) 7 parts dycerin
wWOo20H/F2951s  3- Methyl -i, 3-butanediol .. 22.5 pacrari®e325667

2,2,4-Trinmethyl -1, 3-pentanediol - 4.parts Pol yfox

PF- 15 agtive i.n 2),2 parts Proxel

i (aﬁﬂ?é@&qv& AR SIS -
-Am _no- 2- et hyl -1' , 3-propanediol . 0.1 part Deionized

fr ety 178 ﬁmf@@ﬂmi SR i e brft-Brexa ko LV Epnend, FS- 300,

average particle dianmeter: 100 nm by Daini ppon. I nk &

Ranexd IchVs, aﬂ&erﬁhﬂOIQMe e dossalvied into deionized. .

fluarine-containing surfactant, by Omova Co. 3) g

wateL8h 0RO
106 WO ?6'% e oA il QR B K ni RO0SY ﬂg:ﬂﬁ?ﬁgﬁ%%%t
s dspagkion: é\ﬁ%a‘%‘é & MR E THA e 1%?2 286 was
2,2, 4-trimet hyl - pent anedi ol , PoI yf ox- PF- 151N, .
: pme@ﬁefllﬂ_exedamrczuah]moelzhﬂoserﬁceiase pneprneane filter of 0.8
di ssolved s into deionized water to prepare a vehicle,
Whi ghemige poretivetts prépape gheniedsiiagsini o‘f"Exiﬂlple
prepare a mixture, then the nixture was
AJ.rlegs filtered. through a cellul ose acetate '

Example A- 14

.10 Preparation of Recordiﬁé Ink

Pigment D_ispersi.on an .. - '35 parts
" Acrit WEM-321U (solid cozlntenlt; 38%) *V | o 7 parts |
Glycérin | o R 7.5 p_arts.
1,3-Butanediol L o Y parts
-1_5_.- .- 2'Ethy1;1,é-i_1exane(ifiol : " | | .4:1.)arts

Polyfox PF-156A (active ingredient::30%) "2 3.3 parts

Proxel LV (ant1sept1clant1funga1 agent) *3) O.2‘pa¥t
'.2 Amino-2-ethyl-1,3- prOpanedlol ' _ S | .pa_rt
Deionized water | 20.4 pats
20 1} acrylic/urethane aqueous emulsion, MFT: 10°C,

average particle diameter: 100 nm, by Taisei Kako Co.
2) anionic fluorine-containing surfactant, by Omnova Co.
3) 1,2-benzisothiazolin-3-one, active ingredient: 20%,

with dipropylene glycol, by Avecia Co.
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10

1s5.

20

menbrane filter of 0.8 p.maverage pore size to
prepare the. recording ink of Exanple A-15. 10
wo 5690Bls1 A- 16 Preparation of Recording |nk Thecrpaeesss2ses?
recording ink of Exanple A-16 was prepared in the
sane nanner as Exanpl e A-14 except that .the pignent
di speldicoabuye wristeck Aleaiy WiEMt32 1 He' glpcemant
di spersion VI1I. 1 5., Conparative Exanple. A 3

13 -@naaatd dia].08- é%ngwlsmemﬂﬁeﬂ‘ial,r oy fixnPR-156X, Proxel
Con'par atlve Exan'pl e A-3 was prepared in the sane

(ldo YOXy We pﬁ?’g/‘éﬁwaf ene b rgﬁgﬁad&gé%ﬁ%@%o

kyl et her, active ingredient: 100% .
dg 755, W@&e}' t0,RECPRLR) & ﬁeg}%}g octbnér with the

PF- 156A such that the ampbunts of both active -
rigmeadi dispe rséém b goipzipane almiztexy, lﬁlemghtehmxture
- additive anpunts and additional dei oni zed water.

26 9 -ifilee FX@TRre uptda Q] VB s200 ¢4 fidOmle mbrane filter
JP2006/ 325667 Preparation of Recording Ink The

c n red-
. Of B0 LR E o AR M KFoSHRITLS ficbaifine RIS
4001 s not used: 5 Conparative Exanple A-5
Emar'aﬁ d#-of Recording Ink The" recordi-ng ink of
Conparative Exanple A-5 was
Example A-15 i

Preparation of Recordi.ng Ink

Pigment Dispersion VII | | ' 35 parts
"Boncoat 4001'(aquelous agrylic_ emﬁlsidﬁ) .*1)' T pérts

Glyc_erin o 7.5 parts.
~ 3-Methyl-1,3-butanediol | I . 22.5 parts

2,2,4-T'1_'jmet'h-y1'1,_3{penfanedioi . . : _4..part.s

Polyfox PF-151N (active ingredient: 50%) *2)' 2 parts

Proxel LV (antiseptic/antifungal age;}t).-f3)l 0.2 part
" 2-Amino-2-ethyl-1,3-propanediol - o 01 part |
Deionized water 21.7Apats

1) solid content: 50%, MFT: 5°C, average particle
diameter: 100 nm, by Dainippon Ink & Chemicals, Inec.

2) oligomer-type nonionic fluorine-containing surfactant,
by Omnova Co.

3) 1,2-benzisothiazolin-3-one, active ingredient: 20%,

106




10

15..

20

prepared in the same manner as Exanple A-10 except the
Zoneal FS 300 was not used. io Conparative Exanple A-6
Preparation of Recording Ink The recording ink of
wOCommpesstii ve Exanple A-6 was . prepared in threTRRIRe/325667
rranner as Exanpl e A—ll except the pi gnment di spersion
S exc{anggﬁ , the ment 15, .dispersion I X
HPERRY jeRe Iv Y AV ative Exanple A7
Prepar ation of Recording Ink The recording ink of
ConparBhé wdomeanpted, Bohonas 400 pglyckiin, thensthy -1,3-
manner as Exanple A-11 except the 20 pignent

1eli (SR diodn 2! 4 14 msn@mﬂamgrq)éﬁﬂaqlédi@lpmwmx PF-151N, .

di spe|r5| on X of Conparative Exanple 2. Conparative
R
npos‘?}’.“oﬁ“*fgég%%fog%@%@b%#%af%g}%%?lswed
Aci d. Red 52 (wat er-sbl ubl e dye) .3 part dycerin 5

- 1B§9td$e105|1é§q],>yy%p@~ quyggpafg zbér,etlgc e, which was mixed with
2-Ethyl -1, 3- hexanedi oi 2 parts s Pol yoxyet hyl ene
tble:nmmleamd/mpeu'hmn VDI to paepar@caimuntdn'leyctﬂmax:ehat e
0.2 part Del oni zed water 8 parts
mixture was press flltered through a cellulose acetate
membrane fllter of 0. 8 nm averagé pore size to prepare the -
recording ink of Example A-15. |
Example A-16
Preparation of R.ecordi.ng Iﬁk
| The recording ink of Exg;:nplg -A'1'6 _W.a.s i)repare-cll in t.hé o
same maqﬁer'as Example A-14 (‘axce'p't that ﬂie.pigmeut |
dispersion VI was exchanged i’nfb the' pi;g;lleht dispersion VIII.
Comparative_}ﬂ_xa;lai)le_ A3 |
P_reparation of Recording Ink . o _.‘ '7 .
| The recording ink of Comparai_:ive E;;a;mp_le A-3 was
: 'prepércn;d in the same m’an;:ner as Exérﬁpie A-14 éxcept that _
Softanol EP-5035 (polyoxyethylene polyoxypropylene branched
alkylether, active ingredient: 100%, by Nippon Shokubai Co.)
was used in place of the Polyfox PF-156A such that the amounts
of both active ingredients being equivalent while adjusting the

additive amounts and additional deionized water.

Comparative Example A-4
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1) noni oni c surfactant, HLB: 16.2, by Dai-ichi Kogyo
Seiyaku Co.' 10 The conposition of the ingredients
wogﬁ%:;ﬁpled above was stirred to produce a sobdfi®es/325667
hen pH of the solution was- adjusted to. approxi mtely
10 by use of a 10% by mass aqueous sol ution of
. Prephairamdny of Béeairdingr bl t o prepare a coarse ink,
whi ch was then press-filtered through'a cellul ose

acet aThelfecor@mir file offiCé@ip axiatdvd Bxa dybased pRs e
size to prepare, the dye- contalnlng i nk of

s OPREE L n AT Sy o 4% FRLARRAL €5 BSLGpE o o
recor di |nks of Exa les A-. 9 to A-16 and

B@G‘ﬁﬁé ATYL EaEMtedst- A-3 to A-8> and al so the
ej ection 20 performance and jmages of these recording
5 . ComkpanetiyeclBxiampkdA-8sing an ink-jet printer (IPSIO
~ Gr07, by Ricoh Co.) after filling these recording

PirBfarhfich 68HdddAd@agalshown in FIGs. 1 and 2. The
results are shovvn i n Tabl e 1. Evaluation of Stability

o PRy PR P R T

basi s (gf change .rate of aver alitl cle di am&*te;18 D50
P’é?P%Fe tIBrggféSatme IENPEE Hh ’WEIBP et‘EﬁﬁﬂF n.
The change rate was cal cul ated fromthe fol l.owi ng .
Zegyeal iKBr,30(hevaw ecsigesgthrticle s . diameter D5o was
measured in accordance with the measurenent using

10 CHprMﬁQe(E&aDsﬁreOATBaCk Co.). Change Rate = D50
after storage/ D50 before storage x 100

Preparation of Recording Ink
-. The recording ink of Cogiparétive' Exé.mpl'e A-6 was _
prepared in the -same manner as Ex'a:mple' A*11 except the
pigment dispersion III wasfe'xchlang:ed 'in.f;o. i':he pigment |
15. di's'per‘sion IX\of doinpar_ai:ive Exam‘ﬂe-l. |
Compara.t‘ti\;e Exa‘mple' A'7_
- Preparation of Recording‘ Inl.; :
| The recording ink o'f Comparative Ex,amplié A-T was
prepared in the same manner as Example A-11 except the
20 pigment dispersion III was exchanged into the pigment
dispersion X of Comparative Example 2.
Comparative Example A-8
Preparation of Recording Ink

Ink Composition
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Measurement of Surface Tension Surface tension of the
recording inks is a static surface 10 tension
neasured on a platinumplate at 25C using *a surface

WO280i073951net er (CBVP-Z, Kyowa | nterface Sci en®ETP2006/325667

I\/basurerrent of pH The pH was rreasured at 23C

- NanofGide argren 2 (ratse syife B E e, on & pére

Stability F ect| on stability of. - respective inks'was
eval (BHYE@THL . respect to all owabl e dormant &rparts
resting period in a condition that an ink was filled
wi t hiDieghylekecghytcol dge and printing was carri @8 patts.
after a pre-determ ned period wi thout- capping or 20

cl eani- B&h‘%‘l‘l rgghbggn@@la;l ng; then the dormant €ryayig
resting period, till which no ejection- direction

- moss BOSR-IRRE N ng (pad o) IRINI AT | G 111 Rt

with the i nks was rmunted to.an ink-jet printer
(1 Psﬁ@@m,d%tht@éﬁpany) and the ejectiofl.2 part
stability was 110 ViD 2007/ 072951 PCT/ JP2006/ 325667 |

eval Dietizadasacsd ancé with the foll owing cri Basarts
Eval uati on Crlterl a A: 600 seconds or nore B: 60

secondy) o ARfic f.'a@ﬁénfh B9q9eSeCH dﬁalqchl%aglgfés

.t han 60" seconds Eval uati on CoI or ’Sa uration, an

Lt{ulor SJty Eachrecordlnglnk filled in an ink -
- was - Ioaded

The composﬂ:mn of the ingredients descnbed above was
stirred to produce a soiutwn then pH of the solution was

ad]usted to approxxmately 10 by use of a 10% by mass agueous

solution of lithium hydroxide thereby to pi‘epare a coarse ink,

which was then press-filtered through'a cellulose acetate
membrane filter of 0.8 pm average 'pere size to prepare. the
dye-containing ink of Comparative Example A-8.

Ink properties were evaluated as follows w1th respect to -

- the resultmg recording’ 1nks of Examples A-9 to A 16 and -

Comparatlve Examples of A-3 to A-8; and also the ejection
performance and images of these recording inks were evaluated
ueing an ink-jet printer (IPSIO G707, by Ricoh Co.) after filling
these recording inks into cartridges as shown in FIGs. 1 and 2.
The results are shown in Table 1.

Evaluation of Stability (Change Rate)
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to'the i nk-j et printér (IPSIO GVO? by RICOh Co ) in
the sane manner as descri bed above, and a solid inage

woms,mpfggpt ed by 10 one pass. Regul ar paper wapcpg@odH5667

printing test. After the print.was dried, brightness
was neasured using-a reflective spectrgscopic -

densi Sdabibity (ofthe Recerdng inkrewnatdwalofatedean | thienhasis
saturation color to the standard saturation col or

off badg £ohde ofed $éfied pareidlevdisdiebdrs MRgeaiftar storage at
74.55, cyan: 15. 62. 82)p was cal cul ated and eval uat ed

| Sépg Bga&%ﬁkv‘%'&r%%néﬁ'i&ﬁw Ehé g?xtaq{%eara{:ﬂlﬁ?‘aélhat._ '

sat| ow ng - cCri or t

ctlv col sitie vver determ ned as C
calebiaies: @%géﬁarvéngﬁ%qw 5 e S RREE dtAktifle

Eval uatlon Crlterla for Respective Colors: yellow- 0.7

. dipmpefree, D26 wag en¢ asue @ inrasanrd anogawitlh theor nore

Paper for Printing Test Regul ar paper: My Pdper- SA (by

rﬂBs'Sth@ﬁfénQouémg XERAXESOL30 (by IGIlicro Aamek Cbi).ce
PB Paper (by Canon Inc.) 111 WO 2007/072951

val uation of tch Resistance Each printed part of
ﬁéSPﬁ%’é’@% S?B%I 9 the ' gl oss -paper by a

“method simlar to saturation neasufenment was.

Surface tension of the _recording inks is a static surface
tens‘ion measured on-a platinum plate at 25°C using a surface
t'ension meter (CBVP*Z, K'yowa'hllterfa‘ce Science Co.).
Measurement of pH | . |

" The pH was measured at 23°C usiﬁg’ISFET pH meter

KS701 (by Shindengen Electric Manufacturing Co.).

Evaluation of Ejection Sﬁability

Ejection stability of respective inks ‘was evaluated with,

- respect to allowable dormant or resting peried in a condition

"that an ink was filled within an ink cartridge and printing was

carried out after a pre-determined period without capping or
cleaning during the printing; then the dormant or resting
period, till which no ejection-direction deviation appears or no
change causes for the mass-flow, was measured. The ink
cartridge filled with the inks was mounted to an ink-jet printer

(IPSIO G707, by Ricoh Company); and the ejection stability was
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rubbed back and forth for 5 times usi ng a whi te cotton T

cloth with a |oad of 900g by a clock, neter CM1 (by
Toyo Sei ki 10 Sei saku-sho, Ltd). Each sanple was then
wowvDesiadsy observed and eval uated in accor damca/mbdob/325667
the follow ng criteria. Paper for Printing Test d oss
PM Phot o Print Pa b ei ko Epson
q}lat%#dpegg? g St o BRMBE TH6 anon | no. )
Evaluation Criteria A: little or no inage
Fdifftipmttlgndﬁrlﬂemaar ound images B: a little image
dropout s, sone blur around images C. notable _
i mge AdrePo Wezoaldd &f Wiods ound | mages Eval uati on of
Wat er Resistance 20 Water droplets- were dropped on -
each ' aper
Forme 50 3oePis & my{FHR LR Bhadib06 I BhdInE
nmeasur, then, conditions.of printed . matters vvere
Vi suaﬁﬂ&eéﬁs@f% O,86cR4$ uat ed i n accordance with
the following criteria. 112 WO 2007/ 072951 ’
E:vcall/uamm@e:/f 6687 Savahktim emdCOoler iRensity
substanti aIIy no change B: marks appear around printed

-part s e ecv@tding SaRPFAIEd hai 418 1@&0@£’Pﬁ'lag@ was loaded
bl eedi ng .appear around printed parts where water

tgrtml fl®- JBf'ﬂlqn‘Hé{?Fli’P%IH @‘z‘dﬁ%&”ﬁ?&)h Co.) in the same

manner as descrlbed above, -and a sohd image was prmted b_y _
one p_ass. Regular pa;i)e'r was used for pripting test.  After the -
print was dried,lbright-ness. was :m‘easur‘e_d ﬁsing a réﬂectiye
spectroscopic densitometer (by :X-Ri'tt.a Co.). foe ratio .of
;‘esulting éaturation color to thg standard saturation célor_
(Japan Color Version 2, ye:llowi 91.3:4', m.z;ge:ita}. 74.55, c'ya-pi
62:82)- was ca&cui%ted ar_ui:' evaluated in- accordance Witﬁ .the'
following criteria. Inks that did not satisfy the following -
. cr_iteria for the réespective coior dens_if-ies Wg;g determined és C.
- in ac'é:ofdanc’:e with mea'sur'ement by X-Rite _densitomqter.
Evaluation Criteria for Respective Colorsil yvellow: 0.7 or more,
magenta: 0.9 or more, cyan: 0.9 or more
Paper for Printing Test
Regular paper: My Paper SA (by NBS Ricoh Co.),
XEROX 4024 (by Fuji Xerox Office Supply), PB Paper (by

Canon Inc.)
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| mage san'ol es forned by a method simlar to the
saturation neasurenent were. radiated with 0.35 Wn®

woﬁtﬁ)‘}ﬁ'fﬁ 10 of xenon irradi ance conparabl e tg ’ﬂhﬁ‘ﬂﬁ@:ﬁs‘sm

sunlight at 70C and 50% RH, and 89C at bl ac
t enperature for 24 -hours using Atlas Weat herorreter
EsidwaniodH@ritesid ti ng- col of deterioration/alteration
before and after the irradiation was evaluated in
accor dane g ¥¢ bhotde following criteria shown 15 bel ow
Evaluation. Criteria Al substantially no change B:

r eCogpi- | C. significant
col orE Z‘f? i, %‘g‘?’p P%%era |%Iﬁq? B3 W0 2007/ 072951
PCT/ JR2006/ 3 667 Table 1 ' Ink Propert| es Printer

and Iﬁ:adSSSt 1 09 Surface Ejection i Color Scratch
Wat er Light- (Change Tension PH Stability- Saturation

- EReduat i of i atichnBesiststness  Rate) (nVnm) Density

Ex. A9 115%25.4 85 AAAAA Ex. A-10 109%25.1

8.1
12 TA5H, Gt pode o1 NS Do mbld priafe L gy

g&(é% 6‘? Iﬁ/%?ep‘héﬁzgliﬁ%’arz% %a%}}\f’aéonpﬁxféféurement was »

rubbed back a1_1d forth_ for & tlmes using a white cotton cloth
wiI;h a load of‘900g by a clock meter CMl (by Toyo Seiki
Seisekufsho, Ltd). Eaci:x sample was then‘visually observed -
and evaluated in accoroanoe wit_h -the fol_lowing criteria.’
Paper for Prmtlng Test . . | |

" Gloss paper: PM Photo Prmt Paper (gloss) (by Se1ko
Epson Co.), . Professional Photo paper’ PR-.101 (by Canon I_nc.)
Evaluation C}:iter:ia | o

At li'ttle or no image dropou-il;s or ‘oiuf eroun'd images |

‘B: a little image deOpouts some blur around images

| C notable image dropouts and blur around images °

Evaluation of Water Resistance

Water droplets were dropped on each printed pa-rt of
image samples on regular paper formed by a similar method as
the color saturation measurement, then conditions of printed
matters were visually observed and evaluated in accordance

with the following criteria.
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Ex. A-16 109%25.6. 8.3. AAAAACom Ex. A3 111%"'
36.5 8.5 ACAAA Com Ex. A4 112%25.2 8.6 ABCB
A Com Ex. A-5 114%' 46.0"' 8.8 AC. BA A Com
WORBH7/0A2961330% 25.7 9.2' CB A A A Com EX. APTTARENE/325667
25.6 9.0 CAAA Com Ex. .A-8 - 39.010.0A" ' AAC
E%,T e r.esuét Stﬁ()f' Table 1 denpbnstrate that the .
€ lﬂﬁ TIHERLA of | Exanples A-9 to A-16 contai ni ng
t-he inventive pignment _dispersions represent superior
storégjes'-ﬂtsd@inﬁla ycbapdtaiBe o t hose of Conparative
Exanples A-3 to A-8, and also the recorded matters
f ronBthaarkeaippegr iatonnd ppiated paatsashersiwhater to -
that of dye-inks and afford higher reliability with to -

' : st ance and excel | ent |ightfastness.
d%HB?ét@beiﬁ&g(rJﬁfé& 9

reparation a e B-1 Preparation of Solution B-1 of

Wat ef,. Sl ul.e Pol ymer 114 WD 2007/ 072951 -
S per GolohAiSacmPent AAVMA P h] BACLa Ry aFs Jrater
copol yrer (1).-*j) 10.0 parts |IN Li OH aqueous sol ution
droplats baipgrdropoed oni zed water 72.66 parts 1)
expressed by the formula (1) described above, T-YP112
LaghyfHeimassPMC :Co. , carbon-at om nunber of olefin.
" chain: 20 to 24, acid value:."1.90 ngKOH g, nass

oI PSS A AR b AR o st Ry TR
saturation measurement were-radiated with 0.35 W/m?2 (340 nm) . )
10 of xenon ifradiance co;ni)arablé to outdoor-sunlight at 70°C and
56% RH, and 89°C at l;lack pané‘l..tempe:vratﬁre for 24 hours
using Atlas Weétheromefer Ci§~5AW. The fesult'iﬁg color
déteri'oratri‘onlalteration before and after ‘the“.irradiation was
evaluated in- accordance with f.hé follb‘}vi—ng criteria -sh_ov{in ,
15 be.low.- |
E_valuat%(én: Criteria |
| A: substa_ntially nt;\ }:ﬂange
B: recognizable change but acceptaBle

C: significant color deterioration/alteration
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A m xture, of ingredients described above were m xed'
1o under heating by a nechanical stirrer to dissolve
WO Qdop,h@ggui efin/ mal ei ¢ anhydride copol yner (1) 5&3%5667
by the fornula (1) described above, then a m nut
amount of insoluble. nmatters were filtered off usmg

. TablelX er having an average pore size of 5 pm thereby
to prepare the solution B-1 of 15 water-soluble

pol ymer.| PrepafmbppiesExanplie B- 2 Prepaﬁ.ﬁamﬁmége

Sur f ace-Freat-gd—Black Pi-grdnt—b-spersi-of Oh- -

bl ack (CT@t&mecBﬁ}f@eSJrface 16Qornd/ g, DBP o
absor pt i [ofChangatieTensk@0| MbH1( @CE\?\% Sagedied Pfsﬂann AlTing e
20 of 90 Rattcd cGQ{Ba/mh) pf 2. § Wemsit | {f onat e

sotutT o thentthe—xture—ywas—stired—at—-300—rpm—66¢

t 5xrAsfict] 1U%1Q hébfts |t Béreby Ao pxi Bi zd t He chrbbn A -

kin Tihe agt U Was , f1|teped,| t .

bE, 2% 10, Jo1de82d 98y 11 Hubg Yas o e At A
hesdaeni de Bla%utl 015.5 Wwh cB3 'S then| subjedqteddto] 11§ WO A
20071 074951 PCETIP2006(3: 7—exXtTacorpqredal

Ut Pa¥a Lt r B0 on. ' 25he e8I i nd* calboft bllachiwap A . A

r Wlt tle ri ndl di,spelsed into pure wate ,
Exnﬁ-eﬁ i 4$I§rfgm§g QP\' Théﬂ&@%&—,—@éﬁp& f\i\ﬁnf . A
aEJuAeus soizm'.i on Bs.pf' 58Wat er -fs0l bl & pql yreer A |- A
(expressed Yy the formpta (1) desci T oed—[above; ; -
P15 [by!%8i o BME p: 8Zcar bdh- af onfnurber? of [ ol &fip A
ciapsye 16 io@xlf‘;_éqqgoéabye 2l _rrgKOkV g Mes AVEAAgE A

ComtEwed] 1115°| 35 |85 | A | © [ AT A A

Com. Ex. A4 112%_ 252 86 A B C B LA

Com Ex A-5| 114% |- 460 | 88 | A c | .8 A A

Com Ex A-6| 330% | 257 | 92°| ¢C | B | A A A

Com ExA-7| 215% | 256 | 90 | ¢ | 8 A | A A

Com.Ex.A-8] .— | -390 | 100 A A A ' C C

—

The '.r_esu“lt-s of Table 1 demoﬁstraté that th‘fé recording

inks 6f.Examp1es A-9 to A16 containing the:i'_nv.entive pigment -

- 'dispersions represent sﬂpérior storagé stability icompared to
thoée of Coinparative Examples A-3 to A-8, and also the |
recorded matters from the recordiﬁg inks display clearness
similar to that of dye-inks and afford higher reliability with
superior water resistance and excellent lightfastz}ess.
Preparation Example B-1

Preparation of Solution B-1 of Water-Soluble Polymer
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i ngr edient: 23% was added to. 100 parts-of the carbon

bl ack 10 di spersion descri bed above to prepare a bl ack

pi gnent di spersion. The average particle dianmeter D50
woebonateeshl ack pi gnent di spersion was 106 nm ipET/IP2006/325667

accordance with-the neasurenent” using UPA-EX150 (by

b A B it PR R PR ERCIES Spor 1 parts

I\/bnoazo el I-ow pignment *j) -30.0. parts
Pol 1y dyi€) Hy 2 gneoust salakeph Ay | et her*2> 10.0 par 12.34 parts
Dei oni zed water 60.0 parts 1) "C |- pignent yellow 74,

by Dioniebdswiaker Col or & 20 Chemicals Mg. -Co.72)66 parté
Noi gen EA-177, nonionic surfactant; HLB val ue: 15. 7,

by % [
sur?Eztégﬁ”eséggr?%éﬁfeym%éhz.%%S%F fot '4thus, T-YP1L2
oni z r to repareasolutlo en t
k5 B EMES 500 b Rbvism e SRob oby BooekanigQ to 24,
m xed wth to wet the pignent -descri bed above
acidfvaliueit190 mgROH/g: masywayeragn miodpaulsguwaigho00
rpmfor 4 hours by use of KDLA Mddel Dyno-MII°

10800 ype di sperser (by WAB Machinery Co.) filled with
" zirconia beads of 0.5 mmdianeter 5 thereby to

009993 AR BTk 0 SR bt Pt
w 5_6631& n&/xtl\llllrtesgf ix;l_-gxl-(eetﬂ%_n?;e&gglgedlz?l():ove %‘(r:éll'evfmxecl '
imde_r heating by a mecﬁa.nical stirrer to d_issolve |
alpha-_olef-inlmal_eic anl-lydr‘ide co_plolymevr_ (I) expressed by the |
formula (1) described abcve, th:én a 'n.1i1'u'1te amcunﬁ of insolqbie .
'm‘atte'rs wcre filtered off using a filter ha@r.iﬂig an average pore
size of 5 pm, thereby to prepare .i:he‘ s‘olu't.im-I'B.-.l of
water-solﬁblc\polsrmer. :
Prepafation Exax:ctple B-2

. Preparatlon ‘of Surface- Treated Black Plgment Dlspersmn

"A carbon black (CTAB specific surface area: 150 m?/g,

DBP abs‘orptmn number: 100 m}/100g) was added in an amount
of 90 g to 3000 ml of 2.5 N sodium sulfonate solution, then the
mixture was stirred at 300 rpm, 60°C to react for 10 hours
thereby to oxidize the carbon black. The reaction liguid was
filtered, the separated carbon black was neutralized using a

sodium hydroxide solution, which was then subjected to

115




| i hgr'edi ent: 35. 20/() of a wat er:ébl ubl e pol yrrer aqﬁedué

solution and 2.93 parts of.aqueous solution C . of

wo YRbRYzesp!l ubl e polymer 10 (expressed by the f
descri bed above, T-YPl114 by Seico PM C Co. Pé%ﬁ(]&&ﬁm
car bon- at om nunber -of olefin chain: 12 to 14 acid

. exdraenr B8 algk@riabilt ratienu] aThwar&ﬁulth@@arbonumm was
ion: anmoniumion, active ingredient: 25.6% were

riReBP R ith Water PRI Wil ATBF6rsiEPRES pAredRALEFEn a
mxture was stirred 15. sufficiently to prepare

Sgylgl é&{\‘:eqidhgg?ngtoe;urfact ant di spersion. The average

particle D50 of the pignent surfactant
d| Spe{l‘i‘ﬁé s 49 nmin acgordance W|th t he
neasu pitersi g 2Upar tsxeb daiie one selutigaxBef )
Preparati on Exanple B-4 20 Preparation of. Magenta -

5 . whitgresuluble fpalyaner Despeesiah byQGhadormddae(})i dewntibed
(CI. pignent red 122) *1) 30.0 parts Pol yoxyet hyl ene

abeia; MR fus WseléﬁM@Ob "25aitBof- mﬁsﬂum&%fsﬂefm

wat er parts 1 Dai ni chi sel ka

ﬁéﬁ”ﬁ@&%’a?’% sstd % ?%%007@%@? EoTARS AVEEAGS) vos

ngﬁS by Takenoto: G| & Fat Co. Initially, the :

Pﬁakflﬁmew@éc A1), vt ealonf 3 BURPBdUM ipnt gotive
dei oni zed water to prepare a solution, then the

imgtadieat: 23465 wdsaddeid: to. 100parthef nh@nﬁhtbdesﬂacbed
above sufficiently. The m xture-was then dispersed. ‘

10 d%p&%@@nrd&'ﬁéﬂ’f)ea EIE)(WeS t8% reoéwﬁgg% Madgknt

Dyno-M 11 wet-type disperser "(by

dispersion. The average part1c_le diamé_ter Dso of the bl'éck
pigment dispersion was 106 nm in ail(:lcordant:e with the

| measurement; usmg UPA-EX150 (by MICI'O Track Co. )
Preparatlon Example B-3 - ‘

15. Preparation of Yellow P1g‘menf Surfa'ctacnt Dispersion .

Monoazo yellow pigment *D : _: ' 30.0 parts -
- Polyoxyethylene. styrenephenylether*2 - 10.0 parts
Deionized water ' ) Gb.O parts

1) C.1. pigment yellow 74, by Dainichiseika Color &
20 Chez_nicals Mfg. Co.
2) Noigen EA-177, nonionic surfactant, HLB value: 15.7,
by Dai-ichi Kogyo Seiyvaku Co.
Initially, the surfactant described above was dissolved

into deionized water to prepare a solution, then the solution
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‘Machi ner y' Co.) filled with zirconia beads of 0.5 nm

di anmeter thereby to prepare a prinmary. pignent
di spersion. 10 Then, 3.57 parts of a water-soluble
wonyreeastacrylic copol yner (JC 05 by Seico PWCOmP2006/325667
active ingredient: 21% and. 2 97 parts of aqueous
- solution,D wat er - sol uhl e essed [y .the
85 fEd Bithelt M themen e ioperibeas Abgve s uiigiently.
Co., carbon-atom nunber of -olefin chain .16 to 18,
Th¢ aapgurgawas: tlved dispate dypiEPHO lrmssftavérlagers by use
nol ecul ar weight: 11400, counter ion: anmonium {on,
oK DIeA iMoided i Byho- M313%Ket -ty e dashless dr0(B VAR mary
pi gnment. dispersion and the mxture was stirred
n t rg
“Z%‘é%ie%ﬁﬂﬁw ISP Fx AR heA ML s pi dphBEL:

nment . sur f act ant dlsper3| on s 8l.nmin
-t SESBH%?cBreH\H%atHE"H@é&P’&%BﬁP SRETEIM-EX150 (by

Mcro Track Co.). - Preparation Exanple B-5 Preparation
of Cydthem,g2ei} p8uts adtantaBirspelshlenpalyurethane
Pht hal ocyani ne pignent *1) 30.0 parts 118 WO

(TAR e QR 15861 WEﬁQéﬁZWedE‘EN@ﬁM@&IN'B{@ active
| auryl et her' (DKS NL-450) 12) 10.0 parts Dei oni zed

AT v T AR Sl Wi

ﬁ%ﬁ%% ts| %53:9558 %qi@tm fcag?éiﬁ'agg'e%l g%l@jpabbmer
10 ((\eAg;S)rgslssezsdoL\;rei:C{he formula (1) described above, T-YP114 by Seico
PMC Co carbon atom number of olefm cham 12 to 14, ac1d
value: 385 mgKOHIg, moleculax_:- we1ght2 9000, counter ion:
cmmohiuﬁ ion,-cctive ingredient: 25.6%) were added tc the
primary pigment dispersion’ and the mixccrc v_v-a_s stirred |
15. su.fficiently to prepare a-jr_-ellocsr pigmén-tlsurf_actant disﬁcrsibn.
: Tile ax.rerag.e particlé diameter Dso of thc bigment "surfactant
- dlspersmn was 49 nm in accordance w:th the measurement
: usmg UPA EX150 (by MICIO Track Co. )
Preparatmn Example B-4
20 Preparation of Magenta Pigment Surfactant Dispersion
Quinacridone pigment (C.I. pigcaent red 122) *1)  30.0 parts
Polyoxyethylene beta-naphthylether (RT-100) *2 10.0 parts

Deionized water ' 60.0 parts

1) by Dainichiseika Color & Chemicals Mfg. Co.
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into deionized water to prepére a sol uti oh, ‘then the
solution was mxed with to wet the pignent described

fficiently. 10 The m xture was then gl <
Wom%égzgglurpmfor 2 hours by use of KDLA Mod féﬁ?ﬁﬁ&ﬁ?ﬂ;ﬁm

Dyno-M || wet-type: di sperser (by WAB Machinery Co.)
fill2Hnwnibnkt suofectaeadild valseimbs.di hyeTakemoto Oil
thereby to prepare a primary pi grrent di spersi on.

&yt ©8. 51 -parts of a water-sol'uble polyester
(Nichigo 15. Polyester WO0030 by N ppon

Synt /gﬁitﬁaﬁ'}e %aéu} ‘Lgﬁhﬁtyd% nbe&cahké’s?e e ﬁ‘?%seJI‘Ved

29. 99 er-so queous " solu

and- 3. 26 rts of aqueous solu on Bof wat er - sol ubl e
ing ﬁmnwﬁpwﬁgé&mr%mm & ﬁei%tl?a!) tb@%?h%éﬁa‘aﬁé’@e

T-YP115 by Seico PMC Co., c.arbon-atom nunber of -

. walsefiimedhwiith th6webd the, p@mamtcﬂemirmhedzﬂdmmg KOffigiently.
nmass average mol ecul ar wei ght: 11000, counter- ion:

THEOBIAKYAYé Was Fhkn'8id fLrRd &E‘@O(ﬁﬁ‘i%m{\@b? 2 REUPH BP use
t he prl mary pi gment di'spersion and the m xture was

of BRLA MY PO M S IO R o R R ER BB o

D50Q of th nent 119 WO 2007/.072951
M@hlmzﬁoépgz%é@ﬂ viiibr sigcapta feasts of S5 s Piapaten

accordance with the . neasurenent using UPA- EX150 (by

thérely Tognlep@re) a pitoepey phipore i dippersiof. .
Preparat.ion of Cyan Pi grrent Surfactant Dispersion B 5-

E{‘t hatgevarg By 1?] ﬂt!Eer a %htgg oiadié StyPeh¥mesiiy ! ene

yr enephenyl et , O parts Deionized water _
.copoﬂngert(jc 05 by Se1co- PMC .Co., acifl,ve mgredlent! 21%) and
2.97"parts of aqueous soiution D of '_Wate'r'solul).lé' p_olymer |

| (éxpréssed by the formula (1) described aﬁo-{fé -T'YPllé by Sei.col
PMC Co., carbon- atom number of olefin cham 16 to 18, aczd
value: 280 to 310 mgKOHIg, mass average molecular Welght
11400 counter 1on ammonium ion, actlve 1ngredlent 25. 3%)
were added to the p.rima:.'y pigment di-spersior} and the mixt;ure :
was étifred sufficiently to ‘prepare a ﬁagen_ta pigment
surfactant ﬂispersion. The average particle diameter Dsg of
the pigment surfactant dispersion was 81 nm in accordance
with the measurement using UPA-EX150 (by Micro Track Co.).
Preparation Example B-5

Preparation of Cyan Pigment Surfactant Dispersion A

Phthalocyanine pigment *V 30.0 parts
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1) C.I. pignment blue 15:3, by Dainichiseika Color &

Chemcals Mg. Co. . i0 2) Noigen EA-177, nonionic
surfactant, HLB value: 15.7, by Dai-ichi Kogyo
WOo3eNER1Co. . Initially, the surfactant descPCTewR2006/325667

above was, dissolved into deionized water to prepare

a hen t he digpi th t t
r?%‘ikoaxé%y EahiEnTU, R ML RO Y 15 (S bares
xture S then di spersed-at 2000 rpm for 2 hours by

lopdzegyWaiiel Dyno-M || wet-type di sperser6@yparts
WAB Machinery Co.) filled with zirconia .beads of 0.5
mm d) Gt eigntdrer bbye ti5 8 dyaDaiaichiswiky Gopord
di spersion. Then, 15.0 parts of the agueous sol ution

(ﬁlgmqéafgwmfgijg\eter sol ubl e pol yner of the
Preparation Exanple B-1 was added to the pri rrary

pi ggent di sper Si nd, t xture s :

LT T BloatipBRE siixarafint BT HHINS HES. & Pifichi Koeyo
di spersron B. The average particle di arreter D50 "of the
S&ilﬁ gt Cosurf act ant di spersi en was 83 nmin accordance
with the 120 WD 2007/ 072951 PCT/ JP2006/ 325667
‘nmeasulaidaily siheg stPfa dD4HR0d é byribledr abdvackaSalissolved
Preparati.on Exanpl e B-7 Preparation of Cyan Pignent

o thanida DR o) gheforE SpL ORGP ok

10

15 .-

20

v:pﬂrz m%o?'atﬁstfswgﬂhfﬁe%ag“ﬁ%h de5quiBag) Shotd sutficiently.
The mixture was then dlspersed at 2000 rpm for 2 hours by use
of KDLA Model Dyno-Mill -hret-type disﬁerser (by WAB
' Machinery Co.) filled with zircooia beads of'0.5- mu'l,'diamete.r.
thereby to prepare a primary plgment d1spefszon
Then, 2.51 parts of a water‘soluble polyester (Nlchlgo
Polyester Ww- 0030 by Nlppon Synthetxc Chemical Industry Co.,
active 1ngred1enti 29.9%) of a Water-soluble polymer aqueous
: solutlon and 3.26 parts of aqueous solutlon B of water- soluble
polymer (expressed by the formula (1) described above T-YP115
by Seico'PMC Co., carbon-atom number of olefin chain: 16 to 18,
acid value: 221 mgKOH/g, mass average molecular weight:
11000, counter ton: ammonium ion, active ingredient: 23%) were
added to the primary pigment dispersion and the mixture was
stirred sufficiently to prepare a magenta pigment surfactant

dispersion. The average particle diameter Dsp of the pigment

119



10

15.

20

Chem cals Mg. Co. 2) nonionic surfactant,
18.3, by Dai-ichi Kogyo to Seiyaku Co. Initially, the
wo Siihaetpant descri bed. above was. di ssol ved ipﬁ’PfJP20061325667

dei oni zed water to prepare a solution, then the.

solution was mixed with to wet the pignment described

suisbyetantt disnensidn waghed Mmtisy acoprdames withpdiesed at

2000 rpm for 2 hours by use is . of KDLA Mdel

pRyaouid thle neil sinyd € RIA SDENSO (KM YVEB TriekhCoory Co.)

filled with zirconia beads, of 0.5 nm di aneter

r . f yan pi gnment surfactant
Pg':agjggrgﬁf%% Eégmf%g']%véérage particle dianeter D50 of .
he pi gnent r f act ant iSpeLsion s 75 nmip-

Pepatatin of dvas heigraant ShEfe 836 TinrrUpR B0

(by Mcro Track Co.). Exanples B-1 to B-11 and - -
CoRpahadporamaamplignent 19 B-6 Prepar at idhOoparts
Recording Ink .Inks were prepared in the .foll ow ng
naPotyoxyéhy lewEestyaitifep @i yidibeagent s, BOUOf patant s
and water were mixed 121 i'; WD 2007/072951 _ _
P %ﬁﬁ@ 7 in the amounts and, i j ' -
sﬁ?\ﬁ%gﬁgg%b_ es§2, 3-and 4, and stirred o'?dgﬁgﬁiom ‘
to f niformmxtures:, Tp the.respectjv I Xt yres;
i B B-Lopremand abie IRiac hyalainicisaus Oalgr 6]
hour, then fpi gnent di spersions, antiseptic/antifungal
Chemaeselst Mfgnd’a def oamer were added and ni xed further
one hour. The resulting respective dispersions were
t henzpMNasigenl Een9d, nonionic surfactant, HLB value: 15.7,

by Dai-ichi Kogyo Seiy'aku .Co.

' Initially, the surféctant ‘descri.bed abt').ve. w’a's,dissolve_d'
into déionized water to prepare a solution, then the solution
was mixed with to wet thepigmént ‘deSLCII'i..bed _ﬁbove sx_xfficigntly:
Tﬁe mixture yaé 1-:hen diéﬁersed at '2000‘ rpm for 2 hours by use
of KDLA 'M-odel Dyno-Mill wet-Atyp.e' disp‘e‘rsér (by WAB
Machinery Co.) filled Witil zirconia .b'e;.ds of b'j5 mm diam‘ett-er
'there.by. to prepare a prim:;ry pigment' diépe_rsiOI:l_. .

Theﬁ, 15.0 parts of the aqueous solution B-1 of the
water-soluble polymer of the Preparation Example B-1 was
added to the primary pigment dispersion and the mixture was
stirred sufficiently to prepare a cyan pigment surfaqtant
dispersion B. The average particle diameter D3¢ of the pigment

surfactant dispersion was 83 nm in accordance with the
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t hrough a cellul ose acetate nenbrane filter of 0.8 pm
average pore size to renove coarse particles and
inmpurities.to prepare recording inks for eval uation.

WO 2aR/00M052007/ 072951 PCT/ JP2006/ 325667 Tabl e PCEaRMDbEE667
Ingredient Bl B-2 B-3 B-4 13 B-6. Pignment D spersion
Surface Treated B 12 W

e emERt utina U6 BED GoF WMiErd Fréckibae:

Sur factant 28.57 %an Pi gnent Surfactant A Cyan
PrepasaticuBaanale B 11 5 Cyan Pigment Surfactant. C
Resin Dispersion. Acrylic Silicone Enulsion . 40 45 45

Pa@péatativon ArQyhn PigihenerSdrfdttanfoDyssetdianeC
Emul sion Pol yester Emul si on Hunectant -

SP'H%B@IBC% éilg%?ﬁﬁedlﬁ% +h8. 92 16.8- 1 triethyl eﬂ?dparts

col 13 15.6 19.5 12 N-meth 1-2
5 . | PO%Sxyethylene laurylether (DKS NL-450) *®  10.0 parts
Deionized water S ‘ ~ 60.0 parts

:1) C.1. pigment blue 15:3, by Déinichiéeika Color &
Chemicals-ngg_'. Co. . | |
2) nonio‘nic surfactant, HLB vai-l'_l-.ei i-é.B, by Dai-ichi -Kt')g'yo‘
10 Seiygku Cb. | |
| . Initially, the su.rfact.ant d.e.écribeld. above was.dissolved
into deionized water to p'repare a so'l;zt.idn, fheﬁ the. solution |
was mixed with to wet the pigment described above suffiqi_entl&.
The mixture was then dispersed. at .2000-1l'pm' fér 2 hours by use
'15 . of.KDLA Mm_ifzi Dsrno-Mi-li wet'-type d‘is‘p‘erser (by WAB n-
Machinery'(}'o.)_fi‘lled with zirconia .bea&s_.- of 0.5 mm diameter
thereby to pi'eparé a cyaﬁ piément sq;facte'm:t'_.di.spersion C.-
The 'z;ws;-rage particle diaméter Dso of the pigmen‘t surfactant
dispersion was 75 nm in accordance with the measurement
20 using UPA-EX150 (by Micro Track Co.).
Examples B-1 to B-11 and Comparative Example B-1 to B-6
Preparation of Recording Ink

Inks were prepared in the following manner. The

humectants, wetting agents, surfactants and water were mixed
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glycerin 6.31 8.4 7 . 5.2 6.5 .6 Wtting Agent
octanediol 2; .2 2 2 1 1 2-hexanediol 2 1 Surfactant
F-151N 2 1 Zoneal FS-300 2.5 2.5 .2.
wo 66?/0?23 EP- 5035 Anti septiet Antifungal Agent@oxeﬁmgswf
GXL 0.05 0.05 0.05.- 0.05 0.05 0.05. Defoaner silicone
inldheamevo wiMs72ad0ig @ die0td shrown.in Tadble®Pd, 3 Widedt, and
bal ance bal ance bal ance bal ance bal ance bal ance Tot al

sfi¥eby forssne holi0td §6r AORnifA M G8it0resl23TWhe
2007/ 072951 PCT/ JP2006/ 325667 Tabl e 3 | ngredi ent

rEPRI8 mBrdud HeinFrikBePeions R RUALOPER I Ored.
Surfa t ant I\ﬁgenta Pi gment Surfactant .21, 43 a,t}
fo ghe RO, thik AHEme DR RO BPRPe AN tEEP HiC{2REI TNl

22.99 15.33 19.16 Cyan Pignent Surfactant C :
. agents and a defoamer were added and mixed further one hour

The resulting respective dispersions were then press-filtered
through a cellizlose'acetate_':membrane filter of 0.8 um avefage '
pore size to remove 'c'o_arse pérticles and impuxjities__to prepafe

recording inks for evaluation. .

122




Resin Dispersion Acrylic Silicone Enul sion 30 40 40
31.25 Acrylic Enmulsion 45 . ' Pol yuret hane Enul sion
24 16 Pol yester Emulsion 6.67 Hunmectant 3-neth

WO 0787 anedi ol 18.92 triethylene glycol 1 PCT/JIP2006/325667
3-butanediol 15.3 18.92 18 20.4 N neth 1-2 rrolidone
’I;al?l]e lycerin 5..16.31 65 6.8 Wetting Agent '
octanediol 1 2 2 2 1,2-hexanediol 1 2 Surfactant

Polr OX PF-15IN 2 Zoneaff FS-300 2 2. 5np ortan0|

EP- 5035 Ingrédiense Ant i s Elapbley

G005 0050 05..0: 0

2(\ gﬁ QJC]B_C n uﬁ% LBG
ispgeA#om2F 0.1 0.1 0.1 . 0.1 -+ 0.1 Pure Water
b&uataecTated BlackiRikaans mBjcmkzal ance | Total| % b

%@ﬂ, o P %@.ptsmfé&ww T0U 724 VO Z g P g9t ~
agenta 1gfné31ft:§)u(1)-factant , ‘ - 1 98.57

Cyan Pigment Surfactant A ,
Cyan Pigment Surfactant B ' : 115
Cyan Pigment Surfactant. C : 1 '
Resin Dispersion . - . : . : .
Acrylic Silicone Emu]smn - 40 45 45 60 40 | 40 |,
Acrylic Emulsion . . - : ‘ : 17.02 |- "
Polyurethane Emulsion . ’ ' '
Polyester Emulsion
Humectant ° - .
3-methyl-1,3- butanedlol s 18.92 | 16.8
triethylene glycol - ] . 6
- 1,3-butanediol . : : J 13 15.6 19.5 12
N-methyl-2- pyrrohdone : . '
glycerin 6.31 " 84 1 7 . b2 6.5 .6
Wetting Agent ' ' ' :
octanediol 2. .2 2 2 1
1,2- hexanedml - i 2 1
Surfactant L - '
Polyfox PF-151N : : ] 2 | 1
Zoneal FS-300 . - 25 25 o 1-25 1 15 2.5
-Softanol EP-5035 : _
Antiseptic/Antifungal Agent . -

Proxel GXL. ™ . 1005 | .05 l 0.05, | 005 [ 505 | 0.05.
Defoamer ' ,
silicone defoamer KM-72F 0.1 0.1 0 1 0 1 | 01 | 01
Pure Water . balance |balance| balance] balance | balance| balance

Total (% by mass) . 100 | 100 100 § 100 100 100

E[

1”28 Lo
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Table 4 ' Ingredient Conparative Exanples B-1 B-2 B-3
B-4 B-5 B-6 Pignent Dispersion Surface Treated Bl ack
wo Diogienk; 21. 3 21.3  Yel l ow Pignent Surfact ant p@Pydes/325667
Magenta Pignent. Surfactant 28.57 Cyan Pignent
Surfactant. A Cyan ‘Pigment Surfactant B 22.99 - Cyan
Tribdeeht Surfactaft C 20.0 Resi'n Dispersion .Acrylic .
Silicone Frnulsion 5 Acrylic Enmulsion 3.19 8 51
Pol-yur et Pn%r%thul sion 3 | Pol yest er EnBxkanples 40
Hunect an nieth |-13-butganedi oB-80]2®- QOI Blo | B-11
= éﬁtf])ib gog)l vcol 20 19 10 1, 3-butanedi ol N- met h
yue 0~ 15 9 10 7 #. ltlngfgent
oI 32— Syrfactfnt POt} OX

e : 21.43
Cyan Plgment Surfactant A ' 21

Cyan Pigment Surfactant B 2299 | 1633 | - . 19.16
Cyan Pigment Surfactant C '
Resm Dlspersmn _ )
- Acrylic Silicone Emulsion 30 40 40 | 3125
Acrylic Emulsion L . : ) 45
Polyurethane Emulsion - 24 - 16
Polyester Emulsion : 6.67
Humectant ) .
3-methyl-1,3-butanediol ‘ - 18.92
triethylene glycol : :
1,3-butanediol ' 15.3 18.92 - 18 20.4
N-methyl-2-pyrrolidone ' _ 1.31
glycerin . ] 5.1 6.31 6 5 6.8
Weiting Agent : - : . o '
octanediol . 1 2 2 - 2
1,2-hexanediol 1 : 2
Surfactant - . : '
Polyfox PF-151N ' : L 2 |-
Zoneal FS-300 = .- 2 . . 2.5 ) 2.5
Softanol EP-5035 . - 1 - . :
Antiseptic/Antifungal Agent g ' '
Proxel GXL. - K 0.05 | 0.05 | 005 | 0.05 | 0.05
Defoamer ] ' T ' .
silicone defoamer KM- 72F 0.1 01 | 01 | 0.1 0.1 |
Pure Water - | balance | balance | balance| balance | balance
' Total (% by mass) - 100 100 | 100 100 100 -
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Zoneal FS-300 2.5 Softanol EP-5035 2 ' Antise
tic/Antifun al Agent Proxel GXL 0.05 0.05 0.05 .. 0.05
0.05 0.05 Def oaner silicone defoamer KM72F 0.1 0.1
WOo@ea7/929%51 0.1 0.1 Pure Water bal ance bal anceb@cane2006/325667
bal ance bal ance bal ance Total (96 by mass) 100 100
gelqo 100 100 ,The ingredients in Tables 2 to 4
Icate the foIIovvl ng materials. ‘5 Acrylic Silicone

EmH-s+-oR-—sohi-d—cont.ent ; Afl%__ay_gr_acm nartl cle

di anet er m MFT: [0C or | owdlomphyative Eaamples M g.
Co. 125 (;eé%%a?, 072951 [PORAIPRORG] 328661 BAqr 85 | B
g@ﬁieﬁtﬂf@ersﬂﬁ’hn CI ear 7bUUn solid Egnt ent WA .
fl T aITETeT U 1T |l uu_ o1 uv’b%f
UTigEs PACALe i e Emjl siond Hydr 2l.3
HXQQMleﬂntSuRme 5 50% 268k age particlle
diMagentarPigie@n Senfactant eds, M) . OCA)Erszol qQWes.57 Bby. D{ C t
i-on:] Pesregsin A , |solrd|content:
g?nya.ﬁ’i’i@\fr%?flgﬁrfpm 't.%wc g-aretier-—Hpo—nmror—tess—NVe-
¢ap P 1&%1P“Ifa°§%nt'ﬁakarrat su il & Fat Cd. 10 PA2¥80jx
P}}}yiﬁp[gmegtswwpe nonionfic flumg fe- confaini ng.
R BehaRE, actrve Tngrearent ™ 50770, DY
Acrylic Silicone Emulswn ' 5
Aerylic Emulsion ' 319 |- g 851 | _
Polyurethane Emulsion . : "3
Polyester Emulsion | ' 40 2
Humectant : 5
- 3-methyl-1 3-butanediol : - 10 20 20
triethylene glycol 20 - 15 10 ' -
1,3-butanediol ' : - 21
N-methyl-2-pyrrolidone ' ' '
glycerin : 10° 15 5 10 ) 7 4.
Wetting Agent e
octanediol 2 |12
1,2-hexanedio] - - 1 L o 3 2
Surfactant . ) L
Polyfox PF-15IN . -' .2 ] 2 : 2
Zoneal FS-300~ - ‘ . ‘ 2.5
Softanol EP-5035 2 - : : '
Antiseptic/Antifungal Agent, _ S . ' :
Proxel GXL ~ _ 005 | 0.05 [ 0.05 ] 005 | 0.05 [ 0.05.
Defoamer : - I -
silicone defoamer KM-72F 0.1 0.1 0.1 0.1 0.1 | 0.1
Pure Water balance |balance}f balanc | balance | balance| balance
Total (% by mass) 100 | 100 | 100 | 100 | 100 | 100

The ingredients in Tables 2 to 4 indicate the following
materials.
Acrylic Silicone Emulsion: solid content: 40%, average
particle diameter: 130 nm, MFT: 0°C or lower, by Toyo Ink Mfg.

Co.
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Omova Co. Zoneal FS-300: polyoxyethyl ene
perfl uoroal kyl ether, active ingredient: 40% by

wo 278 MesCo. ' 15, Sof tanol EP-5035: pol yoxy. et Byt8i%es/325667
polyoxypropylene branched al kyl et her, active
i ngredi ent: '100% by Ni ppon  Shokubai Co. Proxel GXL:'
key' AcxylizdEemulsion2- bdoknsOldamZ600nsdluhepntent: 47%,
antifungal agent, active ingredient: 20% wth

adidta@RYp 8Pfickd) dbidler: B0 AveCMETo 1048 §2Rowas, 1%

emul si fying silicone defoaner, active i ngr edi ent :

Jé%%q[pﬁogyﬁﬁ u Chem cal Co The recordi ng i nks of y '

-11 and Conparat.ive Exanples B-1 to

B- 6 e -eval uat accor VO 20 72951
PCT/ E‘BB? %W%Mheﬁwér%tjﬁg% %{ég
bel ow. The results are shown in Tables 5 and 6. ReS| n
5 . b@¥unveveagemiticglediamederat0 nm erdens sMFT: d8iChor
- dispersions to solid 5 contents of pignents in the

lbﬂkﬁ- \u@sm@jg& ated by: ratio = solid content of
resin/ Solid content of pi gnent. Solid Content of 1nk

.The pi S
R ST A R S el B e
Measur enent g% Lnk Vi scosélot %m\foicl%sélst %/I%T [ nks vvas

avezagpRARICis dinmaigral 30°C or lower,
by Takamatsu Oil & Fat Co

10 ‘Polyfox PFj151N! oIigomer*typg noﬁionic
fiuorine-contaiging su.rfac!;ani_;, gc=tive iﬁgredienti 50%, by_
Omnova Co. | |

* Zoneal FS'.SOO! polyoxyethy_lefne perﬂ'ﬁoroalkylether,
active 1ngred1ent 40% by DuPont Co | ' |

'15.- Softanol EP- 5035 polyoxyethylene polyoxypropylene
branched alkylether, active mgred1ent-' 1'00%, by 'INlpp_OIl
Shokubai Co. | | |

: Pfoxel GXL:" key in;greciienti 1,2-benzisotﬁiazolin-3-one,
z.mt'ifungal‘agent, active ingredient: 20%, with dipropylene

20 glycol, by Avecia Co. -

KM-72F: self-emulsifying silicone defoamer, active
ingredient: 100%, by Shin-Etsu Chemical Co.
The recording inks of Examples B-1 to B-11 and

Comparative Examples B-1 to B-6 were evaluated in accordance
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vi sconeter (RL-500, by Toki Sangyo Co.). .
Measur enent of Surface Tension of I nk Surface tension
of inks was neasured at.25C using an 15. automatic

WO gen7foazssi t ensi on nmeter (CBVP-Z, by Kyowa | nt ePCRQR2006/325667
Sci ence Co.).. Arrangenent of Printing Eval uati on A

wet} e SVRIT ok Tathods SMoHRIETr THETOREGS are

recoroh n% 20 nedia by adjusting driving voltage on a
shiosvnainetabiles & emdn6. under. a condition of
tenperatiure 23C and relative humdity -50% Ejection

Kédibi A yuit Ghraklus B\%MWSI ng M crosoft Word 2000
(by Mcrosoft 127 2007/ 072951 PCT/ JP2006/ 325667 -

0. ), e BQF o?%rﬁ‘&ﬁﬁt{?f ﬁﬁés‘iﬁpﬂ %Poxg%%g(ﬁ?qs mage

p r one or Was conse u eets
'ﬂ%ﬂ Rlcoh i n ejection
5 "HF%FBF% db‘%%n %\’/EI 3G Sﬂﬁésﬁf’i ¥e rigio = solid
selected as "no color 5 correction” rmdlfl ed from
condguk af yHsan/sglageontesitarfipigimeadt * i n accordance
Wi th user setup attached to the printer. Evaluation

Sulid Cemtent opIakect i on di sturbance B: sone ejection
©di sturbance 10 D: si gn|f| cant di sturbance or no

ej ect g}, t&@ggo%er}fﬂ ¥ p1gments and resins (emulsmn plus _ |

water-soluble resin) in inks was obtained.
10 Meagurement of Ink Viscosity
. Viscosity of iuk.le. Wa's megs;u-ed ét 25°C using a
viscometer (RL-500, by Toki Sangyo Co.). |
‘Measﬁrem'ent of Surface Tension of Ink
Surface tension of inks WIE;IS ﬁeas;lre'd ét.25°C _using an
15. aﬁ.tomatié sug:face tensi_oi:i meter (CB'VPTZ, by Kyowa_Iﬁterface |
Science Co-) |

Arrangement of Prmtmg Evaluatlon '

A ink-jet printer (IPSIO G707, by Ricoh Co ) was set up

so as to’apply an equivalent amount of inks onto recording
20 media by adjusting driving voltage on a piezoelectric element

under.a condition of temperature 23°C and relative humidity

50%.

Ejection Stability

A chart, formed using Microsoft Word 2000 (by Microsoft

127 |



.10

15.

20

" paper _& .standard fast" in.accordance with

A chart, for‘rred' usi ng M 'croéoft ver d '2010'0,'(by
M crosoft. Co.), with a 64 point synbol was printed

wo?ﬁwﬁ‘%%offogf, paper (Fuji Xerox Co.), the cghQip,8fcs2s667

e sy " part on the 15, print surface was
measured using X-Ri-te 938 and eval uated by the

o) | tovpagn e ik uatdznnf &4 peiper: witle apsblidi nyagedeemase

sel ected as "no-color correction" nodified from

colROWaA pPliidl cBABEGuénElRBd2d0 Asdetsi ¥ @gﬁ@@i‘@@e
W th user .setup attached "to the printer. 2

Eval Uali QR &Ml EnRi . hlack.? 1.3, 1low ? 0,85, '
prggs Ity SRS RIGH ). thég Sicetol gikiusBinpe iy oo,
yell.ow >:0.80, 0.95 > magenta 0.90, 1.1 > cyan ? 1.0

. evadugpedoo Dy pysntingrryrbe sm s sshrtedams {np eolgrack

1.1, 0:80 > yellow > 0.70, 0.90 > nagenta 0.80, 1.0 >

. coypsetio” Modified fobacKreHuldr plyfd baper0&sgtandard fast”

magent a, O 9 > cyan 5 Col or, Devel opnent A chart,

ih YR YPcBOwith HsRFAdtuffats 20N ¢BY M prasid Co.),
simlar wth that of the”i nage density descri bed above
wa rinted on Xerox 4024 paper (Fuji Xerox Co.), ‘the.
Eé')?ﬁﬂgl%m?'cnﬁﬂr‘?. on the -print. surface was. neasured
using X-Rite 938.-The 10:printing node was sel ected as
"no céf dro eppetéeni tistupbanteed from "regul ar plain.

B: some ejection disturbance
D: significant disturbance or no ejection
Image Density

" A chart, formed uéing Microsoft Word 2000 (by Microsoft, .

Co.), with a 64 point symbol "l'f wa’s:printéd on Xerox 4024

paper (Fuji ‘Xerox- Co.), the color of the symbol "I} part on the
print surface was measgffed using X-'Ri‘tle 938 and evaluated by

the following evaluation criteria. The printing mode was-

- selected as “no-¢olor correction” modified from “regular plain

» 12

- 'paper & standard fast” in accordance with user Setup attached

to the p'rinfer.
Evaluation criteria

A:black > 1.3, yellow > 0.85, magenta > 0.95, cyan >
1.1

B: 1.3 > black > 1.2, 0.85> yellow > 0.80, 0.95 > magenta

>0.90, 1.1>cyan=>1.0
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user setup attached to the printer. The ratio of
nmeasured color saturation to that of the standard
:color (Japan color ver.2, vyellow 91.34, nagenta:

WO Z2d0783295tyan 62. 82) was. cal cul ated to 15. evalpaatie2doy/325667
the follow ng; evaluation criteria. Evaluation

 Resi stk 20bfadhar a0 T ERLS RebokD:Ty eS8 300
paper (by NBS Ricoh Co.) in a simlar manner as the

maggataendi.89, thér>tdyan 2yl ", " part on the print
surface was.- dried at tenperature 23C and-50% RH for

24 hors1.Trebitidled oOhao t> wadldwien 0. smferxﬁsgehaawat(ﬁe >
at 30C for one m nutes slowy lifted up,
cég 7/ 072951 PCT/ JP2006/ 325667 and driced mldly, then

' uat ed bythefollovvlng evaluation criteria.

(qu gﬁtl oqurlt ria A: no bleeding of color 5 B: 'sone
> - YReEH RYetAP r Scratch Resistance A chart, forned
using Mcrosoft Wrd 2000 (by Mcrosoft . Co.), with-a

monocét ehagt) farmedgesiofg mmlsprVEmdt\@é)Qﬁ (by dicmrsoft
matte gl ossy paper ‘dedicated for R coh Gel Jet Printer

A, {miBS Withthea of tROdn A€ RYitY %s"c?%(ﬂ%‘i)ove was
matter was dried at. 23C and 50% RH f'or 24 hours. .

: p-pﬂﬁt]ed”oﬁ keq'§9346§11tﬂ)dbé¥) (Fﬁ]: Xerox Co ), the symbol “l"

part on the print surface was measured using X- Rite 938 The
10 -print.ing mode was se-lected as “no color correction” modified
from “regular plain pai)er & _stal‘_ldard fast” in accordance With _
user setup attached to the printer. ; The ratio of‘nieasared coior_
saturatmn ‘to that of the standard color (Japan color ver. 2
yellow 91.34, magenta 74 55, cyan: 62. 82) was calculated to
15. evaluate by tye foIlow_laglevaluatlon criteria. o
Evaluation criterda o | '- _" T
Al 08 ot more
Bi less than 0.8 -
Water Resistance
20 A chart was printed on Xerox Type 6200 paper (by NBS
Ricoh Co.) in a similar manner as the image density, then the
symbol "JJ' part on the print surface was dried at temperature

23°C and 50% RH for 24 hours. The dried chart was then

immersed in water at 30°C for one minutes, slowly lifted up,
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15.-

20

attached 'to ClVFl typ'e clock rreter by use of a doubl é | |

stick tape, was reciprocated on the recorded matter

' as torub its printed part, then i
WO %do%ﬁzﬁlo . ﬂg‘g/%‘:zﬂbor/‘szsém

cotton fabric was neasured 15, using,
938 whil e subtracting the background density, and the
. asut dridd mediddy athenveea metiedaby dhey foHewiingl ewvahmtion
evaluation criteria. Evaluation criteria A: |less than
cPithr9d. Sstain density 20 B: 0.1 or nore of stain
density , Lightfastness A chart was printed on Type

r S Ricoh Co.), in a simlar manner '

%Q%aﬁﬁgﬁ C’gﬁf\éﬁg&Bl mage density described above, then ™
t he synbol " part on the print surface 130 WO
2007/ 67219%?1@@#}13@266@/1925667 was dried . -
at.tenperature 23C and 50% RH for 24 hours. This. -
i mge Biaramerbleaslingrafi¢aloed with 0.35 Wn2 (340 nm
of xenon irradiance conparable to outdoor sunlight at

s@@tmqgﬁﬁgﬂce and 89C at bl ack panel tenperature
for 24 hours usi ng Atlas’ 5 Weat heroneter Ci 35AW. The

o aft SR RS MBROR08, TAESON B iReare

5h the fol | ow ng criteria shown below Evaluation -
Cor 1.t it aamaneealanisodtd ymage RAny e bYES o gbghipraBted

" change but acceptable C significant color

odetarttorglossp/maper deiddeated for R1coh Gel Jet Prmter (by )
NBS Ricoh Co.), and the resulting recorded matter was dried at
23°C and 50% RH for 24 hours. Then ;I_IS L 0803 cotton No. 3,

attached to CM-1 type clock meter by use of a double stick tape,

was 'reciprocated on the recorded m'a:tter 5 times so as to rub its

prmted part then 1nk stain on the cotton fabrlc was measured
usmg X-Rite 938 Whlle subtractlng the background densﬂ:y, and'
the scratch res1stance was evaluated by the followmg

evaluation criteria,

‘Kvaluation criteria

A: less than 0.1 of stain density

B: 0.1 or more of stain density
Lightfastness

A chart was printed on Type 6200 paper (by NBS Ricoh
Co.), in a similar manner with that of the image density

described above, then the symbol "JJ* part on the print surface
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Drying Property A chart was p'f'i&'nrt”ed on "I;'yp'e 6200paper e

(by NBS Ricoh Co.), in a simlar manner with that of
the i mage density 15, descri bed above, then the synbol
wotpd7/90295t on the print ,surface was contact e®car®2006/325667

pushed to a filter paperimedi ately after the

rin and the occurren transfer

DFiP .t emips ratane 6 GRS A% RY fr Srikpwrs. This
transfer and staining 20 C. significant transfer and
i ag ¢ ipog tiois W M01 L00diatedowit POTBSPRUES! 6346 Giim) Bdbtenon
5 I nk Propertl es Resin/' Solid Content Lubricant

1Yr§§ﬁ&lée/c§ﬂ;fﬂﬁ%lept(9%'tﬂoer@dhl‘i&h'tr&% ?@(veyaﬁasm% RH,
(mPa-s) Tension by nass)

D byl By sbab i) B4 peffog B

5 \%’thggfrgfmgge% qg‘Bng%éo %Yhéxgggﬂh,l%l% esp %g @ete%oantllgnzand
26.6 Ex- B-8 3.0 24.3 25.2 16.1 312 Ex. B-9 6..0 28.2
etatianshelore aE&-eBetCtlﬁ: fradiatiin vds evaldatéd in
accordance with the‘follqw_'i'ng criteria shown below.
Evaluatioﬁ: Criteria a |
A: substantially no change
10 B: recognizable eﬁange but acceptable
CZ significant celor .&eteriofation}alteration
Drying Property B
A chart was printed on Type 6200 paper (by NBS Ricoh
Co ),in a similar manner with that of the image den51ty
15. descrlbed above then the symbol "B part on the prmt surface
was coptacted end pushed to a filter paper immediately after
the pfinting, and the occprrence of trensfer evas evaluated..
. A no transfer and etaining |

B: slight transfer and staining

20 C: significant transfer and staining
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Ex. B-11 2.5 . 17.75 27.2 9.6 26.8. Com Ex. B-1 0.25

8.0 30.0 8.4 30.3 Com Ex. B-2 0.33 8.3 40.0 21.5

m Ex. B-3 2.0 18.0 15.0 7.8 25.1
wo fitzbpoP 30.0 9.2 37.5 .Com Ex. B-5 6- P gFoessagesn
25.7 Com Ex. B-6.0.25 7.8 24.0 4.5 25.1 132 WD

Ta®0&/72951 PCT/ JP2006/ 325667 - Tabl e 6 Eval uati on on
Printer & Image Ejection Image Col or Water Scratch

0.25

132

M gnT- Dryimg Stabi TTTy Densi Ty Devel op Resrsrance
fastness Pfoperty Ilnc- B-1 AlnkPropgrtissA A Ex B-2 A B
CAA. A KA EBS lf\,ﬂqli\idli\pf;péntf A BB A BIA AR
A A Es- B{5 AR A A ontentg 5 . A A A |ASurface
|Ex. B-7 A B g%’;g AlA BRIk 8 Aﬁ“ﬁiﬁéfﬁﬁ%ﬁ‘:ﬁ& Bedsion
TAAAAARAEEE 10 (5B b mast) AVA | H21% %A | AGANAR)
ﬁ %x% fr’l il A HB A C T A3 © 1o B2 0 26.0
L OBIPITY 0 24.3 959 148 | 262
Ex. B3 3.0 24.3 28.0 152 | 268
Ex B4 6.0 282 208 12.8 26.3
Ex B5 8.0 27.2 26.0 135 26.4
Ex. B 6 2.0 24.4 24.0 188 | 264
Ex. B-7 40 30.3 20.4 142 | 266
Ex B8 30 24.3 25.2 16.1 31.2
Ex. B9 6.0 28.2 24.0 14.3 26.2
Ex. B-10 35 27.3 T25.2 17.5 26.9
Ex B 11 25 17.75 27.2 9.6 26.8
Com. Ex. B-1 0.25 8.0 30.0 8.4 30.3
Com. Ex. B2 0.33 8.3 40.0 215 26.1
Com. Ex. B-3 20 18.0 - "15.0 7.8 25.1
Com. Ex. B-4 0.5 124 30.0 9.2 375
Com. Ex. B-5 - 6.3 ' 28.0 74 . 25.7
Com. Ex. B-6 7.8 24.0 " 45 25.1




Can Brc 'B-. 3C unré\'/'ai I- abl eﬂ 'dat a Con

EX B4ABB

- AAC ConEK.B-5 ACBBBB B CornkEy-B-6 ,

B BWA CIn conparative Exanple B-2;
wWOEHazIsty di st ur bed nor nal
Exanpl e B-3, the excessively small

A
AC -
excessi vely high
printing. 5 In cooraraosss667
amount of the

ant prevented normal . printing. The mark in
e 6 indicates that_ no data was obtained. 10
II’-IdUS[FIall. ApptiTabr ity The TTIRS aC drmg—to—the
present i)‘nventl on, whi& “ﬂﬂ%‘l?ﬁlﬁﬂﬁh’{ ment
di spersi ang. accor di ng f oChle pr g3 nt 3 . .
2007/ 072952 /J%@ﬁ_ of PRk . I ATEn i O g;é“; Drying
certainl y-gﬁﬁ‘[ﬁyj | apbt CloTesage) Property
su | mage and. NT|ghei, TERTaDATT 1y, Aang
f U.E}?HE R qga HEy——Fre "‘s—w:—tg. h"%*hﬂifeﬁy—iaﬁméx_@ﬁ_
Bdpdr . 4ol dr tBne| onmot onldy deédi oAt ed récordi Ag
paggu;;put aI A0 an 1 epul ar paper t hus gay be A A
9] utiTzed—t FHAak—car-trtdges: -€€6 a
rﬁé’f‘ﬁ{ i nk&j et| r Bordiné aiara@t usés ahd inkAef A
r eBaBh ng. At hgds.BThe i nk jlet recol di ryg arppagat Iseq
-a NK-jiet - Lec metr oS aceor |ng - -
__p;n@_g_é_eﬁq -in\/gfin y "épp||pd fa} in g A
reBoBdl nds oA ink-jBt fecdrdijng pr ocg¢sses, JandAaI $0 A
T appipad! Y| Utjl i1 4ed-for| Tnk-Tgt recordirng printars, B
T ExB9 | A .| A A A A A
Fx B-10 B A - A A A A
_ExB1l A A A A A A
| Com. Ex B-1 A C - A ‘A C
Com. Ex B-2 C unavailable data '
Com Ex B3| C unavailable data .
ComExB4| A B B A [ A o
Com. Ex. B5 A C B B B - B
Com ExB6|.w A C - B A | C

- In comparatlve Example B-2, excesswely hlgh v1sc081ty

disturbed normal printing.

In comparati_ve Example B-3, the exce-ssively small -

amount of the humectant prevented normal,_prin:ting.

The mark “—” in Table 6 indicates that no data was

obtained.

Industrial Applicability
The inks according to the present invention, which

including the pigment dispersions according to the present
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copiers, and printer/facsimle/copier conplex
apparatuses in particular. 15 134 WO 2007/072951

wo Rbebfod 33906/ 325667 CLAIMS 1. A pignment di spepgiSPaess/325667
conprising a pignment, a pigment dispersant, a polyner
di spersion stabilizer and water, 5 wherejn the_ polymer
inveption,omayt aertaindy nrovide excsllent eplow deveiepment,
anhydri de copol yner expressed by the fornula (1)

shplevor Favagd qublity £h@ Kigher peliadilioyrund tldy f&rm
represents an al kyl group and nis io0 an integer of

h-%g}la‘?‘fln&%qy i %Pﬁ vpiﬁ‘.%nﬁﬂél hot $8 ISEQ?u?-%ﬁ%'hdhﬁq f)Poper

d va ue o
al ph olefln/ma a e Cco yner is.100 ;to 400
AR R R ﬁ?@%ﬂﬂ@dg PEPAREE i halegon
claim 2, V\herelnthe ha- ol efi n/ mal ei ¢ anhydri de

5 . regpbiy papers thawdmeay be wnariadlyi whilige dafaminkecartridges,
sol ution or in an alkaline aqueous sol ution, and the

ink k@lcordeduimia titerd, hﬁll&FBﬁ&bﬁ@r@ﬁigﬂalpqm&ftws@stdl@d ink-jet -
al kal i ne 20 aqueous solution is no |l ess than that

r&@&fcﬁ%%?&pé%ds‘? t he aC| d 135

The 1nk ]et recordmg apparatuses and ink-jet recordmg ‘ ’

methods accordlng to the present 1nvent10n may be apphed to

10 various recordings of-1nkjet recording processes, and also |
fa.w.orably utilized for iﬁk-jét recor!ding i);inters, facsimiles,

copiéi's, and printerlfacsimile/cdpier ;:ompleiv ai)i)axatuses iq |

particular.

15
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i5

20

WD 2007/ 072951 PCT/ JP2006/ 325667 val ue of the

al pha-ol efi n/ mal efi ¢ anhydri de copol yner. 4. The

pi gnment di spersion according tokany one of clainms 1 to
wo2po7/orkesiei n the pignent is an organi ¢ pi gmentpCTP2006/325667

conplex 5 pignment of an inorganic pignment coated with

an organic pignment. 5. T | nt di spersion
according to claim 4, mﬂgﬁéﬁhggﬁe organic pignment ts
one sel ected from pht hal ocyani ne pignents, 1o
qui nacri done pignments and nonoazo yel | ow pi gnments: 6.
The pi gnent. di spersion according to one of clains 4
BndASpigmfeertedisgdreionpegaipisph e pigdit, d pIgment
~are’ at.least one Selected fromtitanium dioxide
dA3pbkshit, a%dlifor RAGhLELS stRbIRLAIY RAHLC! 5.
I ron oxi de particles, Tron hydroxide particles *and

tin oxigde partjcles. 7. The pignment dji spersion .
hccor STREFEEH kh itkynder BSpReSiTn 5rabGRIL R ¢ e
pi 3rrent di sperssant is one of anionic surfactants 20
alphaielefanimadaid aohantrd dbavipn]yare HeBpraksed dfy thet o
20. 8. The pignent dispersion according to any one of
formuim (1) below: wherein the average particle dianeter
D50 of the pignent . dispersion is no |arger than 150
nm _,136. 9. A recording i nk, conprising the pignent

.di dpersion ‘according to gny one of clains 1 to 8, a

surffactant; a’ lersi bl e resin, a hunectant -
and- ding ink accordi n% to claim
9, Iwherei . Formula (1)

"in the formula (1), R represeits an alkyl group and n is

an integer of 30 to 100.

2. The pigment dispersion according to "cl%_:lim 1, wherein the .
- acid value of the alpha-olefin/maleic an‘hydride' copolymer is 100

‘to 400 mgKOH/g. '

3. The pigment dispersion according to claim 2, wherein the
alpha-olefin/maleic anhydride copolymer is used as a solution in
an alkaline solution or in an alkaline aqueous solution, and the
alkali amount in the alkaline solution or in the alkaline

aqueous solution is no less than that corresponding to the acid
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surfactant is one of silicone surfactants and
fluorine-containing surfactants. 10 11. The recording
wo hidio@esprding to one of claims 9 and 10, WheeRiphohd 5667

wat er- dispersible resin exhibits a filmformng

ability after printing on a recording nedia, and has a
valug efithef alpha wilefimmaleieanhydrite nopblygher. t han |
30C. i5 12. The recording ink according to any one of
clainms 9 to 11, wherein the hunectant is at Ieast one
selected fromglycerin, diethylene glycol,

tri ly ' [ '
4 T}%J% EF?I% %gﬁl%“]i?ﬁe@%ﬁ&gﬁtg" ?ﬁ accg;ri{d%m%s 1 to 3,
one of claims 9 to 12, .wherein the recordln i nk
W?l&# PRERIFRERS 15 SR FEACIIGRERE: OF npmINEX
sel ect ed fromal cohol am nes, alkali netal hydroxides,
5 pigmenituf agpdnoxigded: mgusmt)npahe&mrtduanesrmual kal i
- metal carbonates, and pH of the recording ink is 7 to
picmehd’ ‘14. A recording ink, -conprising a
wat er - di spersi bl e eolorant, a water- dispersible
resin, a humectant and vvater wherein the water-
di Spersible colorant -is a pr gmsnt 5 di spersion that

ses ment, .a pirgnent. di spe sant an C
po%ma&%& 3?%@9%&?% mghfés g@ﬁsr%.tbﬁ -
"stabilizer is an alpha-olefin/maleic anhydrl de - .
oxgauticypigmenprissorel seye¢tea flfcnnrmlhtah@hgcyﬁﬂi,m pngmants
m xture of the al pha-ol efin/maleic 10 anhydride

10 gD dBheapikmnteanid 96noh26 tpH18sW Figkbnts.
copolyners wat er - sol ubl e polyurethane resins and

6. The pigment .dispersi-on acc_ordiné to one of. claims '4 and_ 5‘,
wherein the ino?ganic pigment partiéles al"e.'at.least one
selected from titanium dioiide Il)larti:cle's,. .S_ili'cs_l _particles;

15 . alﬁmina part_i__cl.es,._ i.ron o:i_-'ide ﬁarticlés,« iron hydroxid_e Il).articles

and tin oxide particles. ' e L .

7. The pigment dispersion according to ﬁny one of claims 1 to 6,
wherein the pigment dispersant is one of anionic surfactants

20 and nonionic surfactants having an HLB value of 10 to 20.

8. The pigment dispersion according to any one of claims 1 to 7,
wherein the average particle diameter Dso of the pigment

dispersion is no larger than 150 nm.
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wat er - sol ubl e pol yester resins, the content of the

hunmectant is 20 to 35% by mass in the recording ink,
the solid content of the water- dispersible resin in
is the ink (A) and the solid content of the pignment in
the water- dispersible colorant (B) satisfy a relation
Wth respect to their ratio (A/B) of 2 to 8, R
Formula (1) 1 4)~000n inthe formula (1), R
represents_an al kyl group, nis an 20 integer of 30
o PogecanBingsink, ceowpuisingithie pigmeritsilinp ersinner -
di spersible colorant, a water- dispersible resin, a
Aeradiag tandyweherof ofaghti 1 8, wakaffadtiagRelsi bl e
colorant is a pignment dispersion that conprises a

[ . r di ' ilizer, the
BaIlEisBte IO IR, F HURECLAR: pRFAer' O e
surface and behaves as a sel f-dispersible pignent of
wat er -di spersibility or water- solubility in the
absence of dispersant, 10 the pol ynmer di spersion
@ abiThe epcondiarg inkphesaoidghignioralaime Hnwpareie the
copol ymer expressed by the fornmula (1) below, or a

S Mlalet Bn@fistdife BffPcon?f sAf filtAinGs ANYTEbERe-containing
copolymer and at | east one of styrene/acrylic
&&)ﬁ@&gﬁ&g, wat er - sol ubl e pol yur et hane resins and

11. The recording ink according to one of claims 9 and 10,
wherein the water-dispersible resin exhibits a film-forming
ability after printing on a recording media, and has a minimum

film-forming temperature of no higher than 30°C.

12. The recording ink according to any one of claims 9 to 11,
wherein the humectant is at least one selected from glycerin,
diethylene glycol, triethylene glycol, 1,3-butanediol and

3-methyl-1,3-butanediol.

13. The recording ink according to any one of claims 9 to 12,
wherein the recording ink further comprises a pH adjuster of at
least one selected from alcohol amines, alkali metal hydroxides,
ammonium hydroxides, phosphonium hydroxides and alkali

metal carbonates, and pH of the recording ink is 7 to 11.
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15 wat er-sol ubl e pol yester resins, the content of the

hunmectant is 20 to 35% by mass in the recording ink,

the solid content of the water-dispersible resin in

the ink (A) and the solid content of the pignment in

the water- dispersible colorant (B) satisfy a relation
Wth respect to 20 their ratio (A/B) of 2 to 8, 139

WO 2007/ 072951 PCT/ JP2006/ 325667 Formula (1) O OO in
the formula (1), R represents an al kyl group, n is an

14t egerreocbrd3ing ankQGondp tkinghe watar-disgeisible colorant, a
according to one of clains 14 and 15, wherein the

%@tbﬁi&%@&-@%le"feéﬁﬁ P fhecthSPe W@ g0l orant and
0

the water-dispersibleé resinis 12 to 40% by mass based
on the_.entire,recording. i nk 17 Th recording ink
accor dell?ﬁ F(‘) g‘ﬁ’f gﬁ&e& ’cﬁpaﬁrﬁ%b%f?l?r Is(/\,ﬂel?]&mgp

nass average nol ecul ar wei ght of the

dispRrsepnfi tnm@nnﬂaﬁem;adplmemp)@l phgmeind dispeirghert and
than. 20000.. is 18. The recording ink according to

@mblgmﬁeﬁﬂigbai-mnlétdlﬁlilﬂer, wherein the
al pha-ol efin/ mal ei ¢ anhydri de copol yner has an acid

val uenﬁ{?i’ }nquAQ? | o%gstamgﬂiﬂ: ﬁsgg as a solution

in a The so n or an Cal 1T aqueous
SR P Ptlanh ¢ S Gengoo ey zessed by the
formula (1) below, or a mixture of the alpha-olefin/maleic
anhydride copolymer and at least one of styrene/acrylic
copolymers, water-soluble polyurethane resins and
water-soluble polyester resins,

the content of the humectant is 20 to 35% by mass in the
recording ink, the solid content of the water-dispersible resin in
the ink (A) and the solid content of the pigment in the
water-dispersible colorant (B) satisfy a relation with respect to
their ratio (A/B) of 2 to 8,

s N
/4 }\ | Formuta (1)
O o |

in the formula (1), R represents an alkyl group, n is an

integer of 30 to 100.
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140 WO 2007/ 072951 PCT/ JP2006/ 325667 19. The

recording'ink according to any one of clains 14 and 16
to '18, wherein the pignment dispersant is one of
ani oni ¢ surfactants and noni onic surfactants having an
HLB value of.10 to 20. 5 20. The recording ink

cor i chalm.19, wherein the nopioni.c surfactant
REOF o ik, kel e Telenaigpersiblé Colorant, a
pol yoxyet hyl ene bet a- napht hyl et her, pol yoxyet hyl ene
W&GP?I%{SE@FSM@ {)%ﬁ@@)@/%t@%?@n%@‘gmﬁﬂm‘nyl ether. 10

21.. The recording ink according one of clains 14 to

20, whhreeein tthe watter-didipspeibldteldresitnid & Pieneht
pol yester resins, polyurethane resins, acrylic resins

e sil . av _ _
Pl omEntel b Bpert 1nd I pBIPHE Nisngrsign
rt%)id.‘?- is no higher than 30C. 22. The recording.ink

B Hi%g to any one of clains 14 to 21, wherein the

hunmectant' is at | east one selected fromglycerin,
di et hyllenpigmeadl bears etthiglasiea Jiyybwiphiligbotpnedithle
and 20 3-nethyl -1, 3-butanediol. 23. The recording ink

suefarcdi agdthelavevae #fsetf-dibFeidible Fizmenbeyrei n the
recording ink further conprises a surfactant, and the

SH PSR 50 ARG T S b g
SRR s

the polymer dispersion stabilizer is an
alpha-olefin/maleic anhydride copolymer expressed by the
formula (1) below, or a mixture of the alpha-olefin/maleic
anhydride copolymer and at least one of styrene/acrylic
copolymers, water-soluble polyurethane resins and
water-soluble polyester resins,

the content of the humectant is 20 to 35% by mass in the
recording ink, the solid content of the water-dispersible resin in
the ink (A) and the solid content of the pigment in the

water-dispersible colorant (B) satisfy a relation with respect to

their ratio (A/B) of 2 to 8,
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24. The recording ink according to any one of clainms 9
to 23, wherein the recording ink has a viscosity of 5
20 nmPas at 5 25C and a surface tension of no h| her

to
WO HAHOBSI N m at 25C.  25. An ink cartridge, Fh28496/335667

a container to house the recording ink accordlng to
any ,one of clains 9 ta 24.'0 26. An ink-jet recording

nmet hod, conpri sing eject|nn the recording ink

accordl ng to any . : 9 to 24 so as to record
am [mag By appl ying g st|nulus to_the recdﬁlngink.
27. The i ' et hod acdomn at claim
26, s is at l‘east one sel ected
from ko Py ¢ tion and light. 28. An

i nk=j et r ecordi ng apparatds,M conprising an ink,

ejecting unit configured to eject the recordlng i-nk
accarding to any one of 20 clains 9 to 24 so as to
record an i nage, by applylng a stlnulus to the’

recordin i

eoor el B5cpita €07 % HiphBhahlF Hof pRRGIMATEL is 4o

l east one selected from: heat pressure, vibration and
intgger af03049 10Q- recorded matter, comprising an i mage
formed from s the recording ink accordi ng to any one,
of clainms 9 to 24 on'a recording.nmedium 143

16. The recording ink according to one of claims 14 and 15,

wherein the entire content of the water-dispersible colorant and

the water-dispersibie resin is 12 to 40% by mass based on the

entire recording ink.

17. The repdrding-ink acéo’r&ing to any one of claims 14 to 16,
wherein the mass averag{é moiecular'w-eight of the

alpha-olefin/maleic anhydride 'copolymer;is‘_no higher than.

- 20000..

18. The récording ink according to any one of claims 14 to 17,
wherein the alpha-olefin/maleic anhydride copolymer has an
acid value of 100 to 400 mgKOH/g, and is used as a solution in
an alkaline solution or an alkaline aqueous solution containing
an alkali amount of no less than that corresponding to its acid

value.
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- 19. The recording‘ink according to any one of claims 14 and 16
to_.18, wherein the pigment dispersant is one of anionic
surfactants and nonionic surfactants having an HLB value of 10

- to 20.

20. Thetrecordi.ng ink according claim 19, wh_erein the nonionic
surfactant having-an HLB:'value of 10 to 20 is one of
polyoxyethylene 'befa--‘naphth}lether, polyoxyethylene

laurylether and polyoxyethylene stjrl_'enephenylether.

21. The record_ing ink' acc;)rding ‘one of claims 14 to 20,
wherein the water-'dispel-'sible resin ils one of p;)lye'_s.ter resix}s;
polyurethane re;;ins, acrylic resins and acrylic silicone resins,‘
and the minimuxﬁ film-forﬁning temper‘at-:ll;re 'o_f,the |
w'ater-dispel;ﬁib.le'resin 1s no higher i:hap 30?0.

-

- 22. The recording ink accofding to any one.lof claims 14 to 21, .

‘wherein the humectant’is at least one seiec_ted from glycerin,
diethylene 'glycol, triethylene glycol, 1,3-butanediol and

-3-methyl-1,3-butanediol.

23. The recording ink according to any one of claims 14 to 22,
wherein the recording ink further comprises a surfactant, and

the surfactant comprises at least one selected from silicone
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surfactants and fluorine-containing surfactants.

24. The recording ink according to any one of claims 9 to 23,
wherein the recording ink has a viscosity of 5 to 20 mPa-s at

25°C and a surface tension of no higher than 35 mN/m at 25°C.

25. An ink cartridge, comprising a container to house the

recording ink according to any one of claims 9 to 24.

26. An ink-jet recording method, comprising ejecting the
recording ink according to any one of claims 9 to 24 so as to record

an image, by applying a stimulus to the recording ink.

27. The ink-jet recording method according to claim 26,
wherein the stimulus is at least one selected from heat,

pressure, vibration and light.

28. An ink-jet recording apparatus, comprising an ink ejecting
unit configured to eject the recording ink according to any one of
claims 9 to 24 so as to record an image, by applying a stimulus to

the recording ink.

29. The ink-jet recording apparatus according to claim 28,
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wherein the stimulus is at least one selected from heat,

pressure, vibration and light.

30. An ink recorded matter, comprising an image formed from

the recording ink according to any one of claims 9 to 24 on a

recording medium.
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